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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpemHEro oO0Iero o06pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenojiaBanus yueoHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alUuIX
Poccuiickoit ~ denmepainuu,  peaqu3yIOMMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TMOCIE0BATEIBHOCTh U3yUEHUS TEM U Pa3/IeiioB
y4eOHOTO MpeaMeTa C y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[IporpamMma 1o ¢u3uke AaéT TMpeACTaBICHHE O LEIX, COACpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIOUIUXCS CpEACTBAMU
ydeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHHSI CBOWX HMHTEIICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOAUMBI I TMPOJOJKEHHs Oo0pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o QusNKe ONPEneNAIOTCS TUTAHHPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHMs: JIUUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHX
nporpamMMmy 1o (u3MKEe Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHUs Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIbBHOCTHBIN MOIXO.

[Iporpamma o pu3nke BKIFOYALT:

IUTAaHUPYEMBIC pe3yJIbTaThl OCBOCHHMS Kypca (QU3MKKM Ha yriayOiaEéHHOM
YPOBHE, B TOM YHCJIC TIPEIMETHBIC PE3YJIbTATHI TI0 T0JIaM 00YUCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[Iporpamma mo ¢u3HMKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH M
MPEIOCTABIIICT BO3MOXHOCTH JUJIS peau3allMi  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/IOB K TMPENoJaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
coxpaHeHUs 00s13aTEHHOM YaCTH COJIEP KaHUs Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBICHWW, H3Y4aeMbIX XHUMHEH, OHMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIYYEHHUs] HOBBIX MaTepUajioB C 3aJaHHBIMH CBOMCcTBaMHU. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 0Opa3oBaHuUs MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce sBIsIETCS
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uMKM ¢ pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEJCHHS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTNIONH30BAHMS U HKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiiecca. s yrimyOGn€HHOrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuMud (GU3MUECKOro TMpakThukyma. B mepBoMm ciydae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce uzydeHus: pasnena (temsl). Ilpu stom mon paboramu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBlIeHAa €IWHBIM NepeyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. I[Ipm sTomM obOecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YAENAETCA PEUIEHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. [lpu 3TOM A1 pacy€THBIX 3a7a4 NPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziesia Kypca, Tak U
MHTErpUpysl MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3ienoB. /(s kayecTBEHHBIX 3aaad
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpyIOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B Iporpamme IO
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, JOMIUPHUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYCHHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECTIeYMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJe MO3HaHHS U (popMHupoBaHHE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHsS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (PU3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npodeCCUOHAIBHONW  JIESITEILHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJTOTOBKAa K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce U3yyeHus Kypca GU3MKH Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYO  (DU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] pPA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHILMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpPEEICHUS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pasBuTHE HHTEpeca K chepaM MpoecCHOHATBHON NesTEIIbHOCTH, CBSI3aHHOM
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpenmera «®Dus3mka» Ha YpPOBHE CpPEOHETO OOIIETO
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
00pa30BaHMsI 10 CIEUATBLHOCTAM (PU3UKO-TEXHHYECKOTO TPOQHIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 11 kimacce — 136 gacoB (4 yaca B HEJCIIO).

[Ipennmaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEH 00yUarOIIHNXCS.



COJEPKXAHUE OBYUYEHUA
11 KIIACC

Paznen 1. daekTpoamHamMuka.

Tema 1. Maznummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHUTHBIX TOJIEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

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

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: NPUMEHEHHE

ITOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO NOCTOSIHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKIHWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmoienue nBUKEHUS My4Ka 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

HccenenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTUKOB.

HccenenoBanne 1eUCTBUs MOCTOSIHHOTO MarHUTa HA PaMKy € TOKOM.

N3mepenune cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMY HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 2. InekmpomazHumnan UHOYKYU.

SIBeHne DNEKTpOMArHWTHOM HMHAYKOUU. IlOTOK BEKTOpa MarHUTHOM
uHayKuuu. OJIC wHAyKuuu. 3aKOH JJIEKTpOMarHuTHOW uHAykiuun Dapanes.
Buxpeoe anekrpuueckoe noie. Toku Oyko.



OJIC vHAYKUMK B MPOBOJHUKE, NBMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[TpaBuno Jlenua.

NunyxktuBHOCTh. KaTyllika HMHAYKTUBHOCTH B I1I€MM TOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPU3ALUU T MPU ABUKEHUU B MArHUTHOM T10JI€
3emin.

Jlemoncmpayuu.

HaOGmroienue siBjieHUs 3JIeKTPOMArHUTHOW WHITYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO ITOTOKA.

[IpaBuio Jlenua.

[TameHre MarauTa B aTlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBieHHE CAaMOMHTYKITMH.

Hccnenosanne 3aBucumoctd J/1C caMOMHAYKIMH OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, PAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIMU BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue sSiBICHUSI CAMOUHAYKIIHAH.

COopka MoJIenu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nen 2. Kosiedanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarenwHas cuctema. CBOOOIHBIC KOJIcOaHMS.

[Mapmonunueckue kosnedbanusi. Kunemarnueckoe M TUHAMHUYECKOE OIMUCAHHUE.
DHepreTuyeckoe onucaHue (3aKOH COXpaHEHUsS MEXaHW4YeCKOM 3Hepruu). BoiBoa
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYCSCKUX KOJICOAHUH M3 MX SHEPreTHUECKOTo U
KUHEMAaTHYECKOTO OITUCAHUS.

Ammuutyna u (daza konebanuid. CBs3b aMIUIUTYAbl KOJEOAHWU HCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u dacrora koneOanwmii. [lepmom manbix CBOOOTHBIX KoJieOaHUM
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWN TPYKUHHOTO
MasITHHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBasg. BuusHue 3aryxaHuss Ha BUJ DPE30HAHCHOW KPHUBOW.
ABTOKOJI€OaHNS.



TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJlbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

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

HccnenoBanue 3aTyxarmux KoiaeO0aHuii U 3aBUCUMOCTH iepuojia CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne koyieOaHWM TIpy3a Ha MAaCCHBHOM TMPYKHHE C LEJbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 UCAIbHON MOJIENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU MPHU KoJIeOaHUIX Ipy3a Ha IPYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO U MIPYXKHUHHOIO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBUJKEHUS Tella B X0JI€ KOJIeOaHUH Ha YIIPYTOM IOJBECE.

N3yyeHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaOMIMX KOJIeOaHH.

HccnenoBanrie BBIHYKICHHBIX KOJIEOaHUIA.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbubiit kKOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIC KOJIEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHcaTopa ¢ aMIUIMTY/A0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIe0aTEIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BeinyxneHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeCTByIOIeE 3HAUEHHWE CHJIBI TOKAa W HANpsDKEHHWs MpH pa3indHoi (opme
3aBUCUMOCTH IEPEMEHHOI'O TOKA OT BPEMEHH.

CuHyconanbHbId TIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTylka
WHIYKTUBHOCTH B II€NIM CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansubiii  Tpancopmatop. I[IpomsBoacTBo, mepemada W TOTpeOsICHHE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTMYECKHE PHUCKKM TpPU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.



TexHU4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: ICKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Jemoncmpayuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOAHBIX KOJICOAHHUHI OT HUHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopeinp 3IeKTPOMAarHuTHOTO TeHEPaTopa.

By IeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENH IEPEMEHHOTO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO U MIPUHIUIT ACUCTBUS TpaHCPopMaTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3yuenne tpanchopmaropa.

HccenmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO Pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHbLE G0JIHDI.

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

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXXEHUE,  IPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.



TexHuyeckue yCTpOMCTBa M IMPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieusn,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEIULINHE.

Hemoncmpauyuu.

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOaHUIA.

HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX ~ BOJIH: OTpaXEHHUE,
pesioMJICHUE, MOJspu3aus, udpaKiuus, uHTephepeHITus.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPUOIETOBOIO U3ITYUCHHI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMOJIMHEHOE pacnpoCTpaHEHUE CBETA B OJHOPOJIHOM cpene. JIyu cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxeHui B
iockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0CTOSHCTBO YaCTOTHI
CBE€Ta M COOTHOUIIEHHWE IJMH BOJH MPU IMEPEX0oJe MOHOXPOMATHUECKOTO CBETa
yepe3 rpaHully pasjesia AByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBINM cocTaB 0€JI0ro CBETa.
I{Ber.

[TonmHOe BHYTpeHHEe oTpakeHue. lIpenenpHblii yroy MmojJHOro BHYTPEHHETO
OTpaXEHUSI.

ColOuparomue U pacceuBarolmide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME M ONTHYeCKas Cujla TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
PAcCTOSIHUSI TOHKOW C(EpUYecKO JMH3BI OT €€ TeOMETPUH W OTHOCHUTEIHLHOTO
noKa3aTelis MPEIOMIICHUS.

dopMyIia TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.



Xoa sy4a, MPOWIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIJOM K €€ TJIaBHOU
onTu4yecko ocu. IlocTpoeHne wu300pakeHUW TOYKM U OTpe3Ka IMPsSMOU B
COOMpAIOIIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crmocoOHOCTh. ['1a3 kak omrmueckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBuss HaOMIOMEHUS MAaKCHMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KIIaCCUYECKUX
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIICHUsI CBETA.

Hab6nrogenue noaHOro BHyTpEeHHEro oTpaskeHus. Mojennb CBETOBO/IA.

HUccnepoBanne Xo/ia CBETOBBIX IIYYKOB YEpPE3 IUIOCKOMAPAUIEIbHYIO
MJIACTUHY U TIPU3MY.

HccnenoBanne CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronenune natepdepeHInm cBeTa.

HaOmronenue 11BeTOB TOHKUX TUIEHOK.

HaOmronenue audpakinu cBera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenune nudpakiimoHHOTO CIIEKTpA.

HabGmronenne nucnepcuu cBera.

HaOmronenue noyisipuzaiiuu CBeTa.

[IpuMeHeHue MoJISIPOUIOB ISl M3YUEHUS] MEXaHUYECKUX HAIpPsHKECHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHue noka3aresns npeoMeHus CTeKIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSHUS PaCCEUBAIOIINX JIMH3.

[Tomy4yenune n300pakeHUsI B CUCTEME U3 INIOCKOTO 3€pKajia U JIMH3BI.



[Tonyyenue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJIIprU3aliii CBETa.

W3yyeHue noyisipu3aiyy CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3ydenne uaTepdepeHInm 1a3epHOro U3IyuyeHus Ha IByX LIEIIAX.

HabGmronenue nucnepcuu.

HabGmronenue u uccnenoBanue AMPPakIuOHHOTO CIIEKTpA.

N3Mepenune I1HbI CBETOBOU BOJIHBI.

[TonydyeHue crnekTpa U3Iy4eHUs! CBETOAMO/A MPU MOMOUIM AU(PPAKIHOHHOM
PELIETKMU.

Pa3nen 3. OcHOBBI cHIENIUAJIBLHON TEOPUU OTHOCHTEIbHOCTH.

['panuipl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynaTel
CHeUalbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpa3zoBanusi  JlopeHia.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C JHEPIUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbL. DHEPTHUS
MIOKOSI.

TexHU4ecKue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YaCTHLL.

YyeHndeckuil SKCIIEPUMEHT, J1a00paTOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUU  PEISITUBUCTCKUX  dYacTull (1o
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pa3znen 4. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBeCcHOE TeIIOBOE M3JIydeHUE (M3JIydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cMeuieHus Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CronetoBa. 3akonbsl hoToddderra. YpaBHEeHHE
OunmrenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenne cBera (B YAacCTHOCTH, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpakarollylo moBepxHOCTh). OmbiTel 1. H.
JleGenena.

BousiHOoBBIE cBONCTBA yacTull. Bosnsl ne bpouns. Jlnuna BonHb! e bpoiiis u
pasMmepbl 00OJacTH JIOKaJIM3alUu ABWXKYyIeWcs 4actuubl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Cneunduka uzmepernii B Mukpomupe. COOTHOLIEHUSI HEONPEneIEHHOCTEH
['eitzenoOepra.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOUOI.

Hemoncmpauyuu.

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHENIHETO GoTod¢deKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceroauog.

Conneynas Oatapes.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanne Gporope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe uccienoBanust pororddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO] OT HAIIPSIAKEHUS.

Tema 2. Quzuka amoma.

OnpITEl O HCCIEIOBAHHUIO CTPOEHUsl aTroMma. IlnaHerapHas MoJenb aToMma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u noriomieHre (pOTOHOB MPHU MEPEX0/Ie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.

Buapl ciektpoB. CrieKTp YpOBHEHN 3HEPTUH aTOMA BOJOPOJA.

CnoHTaHHOE M BBIHYXKJICHHOE U3JlydeHue cBeTa. Jlazep.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHbBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onsita Pezepdopaa.

HaoOmronenune mMHEHYIATHIX CIIEKTPOB.

Y CTpoiCTBO 1 IEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

OmnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

Hab6nronenue mMHeyaToro CexTpa.

HccnenoBanne CreKTpa pa3pe:KeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosiHHoM Punbepra.

Tema 3. Qusuka amomHOo20 A0pPa U I1EMEHMAPHBIX YACHUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio saapa. M30Tomsl.

PannoaktuBHOCTh. Aunbda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBINA Oera-
pacnan. ['amma-usnydeHue.



3akOH pPaAMOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT macchl sipa.

Anepueie peaknuu. [lenenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsIEMOT0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE acCIEeKThl Pa3BUTHUS
AJIEPHOM SHEPIETUKH.

Metonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIBHBIE B3aUMOJICCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-TitooHHas MOJENb apOHOB.

@uzuka 3a npenenamu CrangaptHo Moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnuHcTBO U3nyeckoil KapTUHBI MUPA.

TexHn4eCcKkne yCTpOMCTBA U TEXHOJIOTHYECKUE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, sepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAsk TOMOTrpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanne painoakTUBHOTO ()OHA C UCTIOIB30BaHUEM JIO3UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMHUHUEM.

Pa3znen 5. JjeMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otansl pa3BUTHA acTpoHoMUU. [IpuKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3UKUA Uit OOBSICHEHUS MPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHMYECKUX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAJAHOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bupa 3Bénnoro nHeba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CoitHIa U 3BE3/I.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrneKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTU. BHYTpeHHEE CTpOeHUE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne m aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HaGmronenust 3B€31H0r0 HeOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JIJIsi ONPE/IeTICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/usg (CeBEepHOro MOJIyIIApUs U SIPKUE
3BE3BI.

HaGmronenuss B Tteneckon JlyHbI, IUIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nYecKUil NPAKTHKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA MPEMJIOKEHHBIX TMIOTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKHWX  paszlenax «YUYEHUYECKUUA  DKCIICPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTHKYM).

Ponps ¢u3uku uW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeIbHOCTH YeIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUEHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbBHOM UM  MPOTHOCTHUYECKOW  (DyHKIIMIA
bu3ndecKkoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU TPEICTABIICHUIN
0 (¢u3NUeCcKOoW KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPa B OOIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILIECTBIIETCS C YYETOM COAEPHKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnovle nOHAMUA,C6A3AHHBIE C U3YUEHUEM MEMOO08 HAYYHO20
nOo3HaHuA: SBICHHUE, HAay4yHbId (DaKT, rumoresa, (u3MUecKass BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJECNb, HW3MEPECHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO. BEKTOpHI M MX MPOEKIMU HA OCU KOOPAWHAT, CIOKEHUE BEKTOPOB.



ITpousBoaHble 3neMeHTapHBIX (yHKuMA. [lpu3Haku nogoOusi TPEyroJbHUKOB,
OIpeieNIeHUE MIIOMAAN IIJIOCKUX (GUryp u 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUMBOM IpuUpoJie, KoseOaTelbHbIE
JIBW)KCHUS B JKUBOW MNPUPOJAE, OKOJOTMYECKHE PHUCKA MNPH IPOU3BOJCTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIEH  Cpensbl,
yJIBTPa3ByKOBasl JMArHOCTUKA B MEIWLHMHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ, KPUCTALIMYECKAs CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

I'eocpagpua: MarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX  PYA,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusa: TPUMEHEHHE TMIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJABUTATENb SKOOH, TeHepaTop MEPEMEHHOr0 TOKAa, WHIYKUHWOHHAs Ieub,
JIMHUU 3JIEKTpoIepenad, 3JEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, TteiepoH, CBY-meub, ynabTpa3ByKoBass JMAarHOCTUKa B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
IMPUEMHHUKH, JICPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOTOBOCTIMTAHUSA

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHUYECKOTOBOCTIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOTOBOCITUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOTOBOCITUTAHMSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0OBOTrOBOCIIUTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOTOBOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYXKAIOWIEH Cpelie Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTUHAYYHOTI'OIIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3zoBbletornueckueeicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISATH 3aKOHOMEPHOCTM M IIPOTMBOPEYMS B PacCMaTpPUBAEMBbIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBUM IESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3zoBnienccienoBarebCcKue1eiCTBHA

BJIQ/IETh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMH TIOHATHUSMU U METOIAMH
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIA/IeTh BUAAMH JCSATEIbHOCTH MO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMaLUU (PU3HUECKOTO COACpKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBAThJJOCTOBEPHOCTHUH(POPMALIH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUSA B pa3iMuYHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHuKaTHBHBbICYHHBEpPCAIbHbICYyYeOHbICACHCTBUA:



OCYILECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-ypPOUYHOMH
NEATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyalluii W CMsr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHANBUIYAIbHON paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEWCTBHM C YYETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh INO3UTHUBHOE CTPATETMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
ob0nacti (U3MKM M aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;
JABaTbOLIEHKYHOBBIMCUTYALIMSIM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATHIIPUOOPETEHHBIMOTIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAUIIMU B 00JACTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, IMOIMOHAJIbHBINUHTE/JIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HABBIKAMM I[I03HABATEJIILHOW pediiekcuM KakK  OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3yJIBTATOB OCBOCHHS MPOrPaMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TOHUMATh  CBOE

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

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHME JpPYTHX, YYMUTHIBATh €ro MpH OCYUIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI



K xoniy oOyuenuss BII knacce mpeaMeTHbIE pe3yjbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M ATUYECKOU cdepax NesTeTbHOCTH YeI0BeKa, POJIb U MECTO
¢uU3MKN B COBPEMEHHOM HAayYHOW KapTHHE MHpa, POJb acCTPOHOMHUHU B
IPAKTUYECKOM  JIEATENIBHOCTH 4YeJloB€Ka M JaJbHEHIIEM HayyHo-
TEXHUYECKOM Pa3BUTUH, 3HAYEHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENIFHOM M TPOTHOCTHYECKON (YHKIHMHN (PU3NUEeCKON Teopuu —
AIEKTPOJUHAMUKH, CIEHUAIBHON TEOPUHM OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢usuky, ponp (usHUEcKor Teopuu B (HOPMUPOBAHUU TPEACTABICHUI O
$uznyecKoil kKapTuHEe MUpPaA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pazinyaTh YCJIOBUSL NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
IPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJHOE
MarHUTHOE I0Jisl, TAPMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUI MasTHUK,
UJCANIbHBIA MPYXUHHBIA MasTHUK, FApMOHUYECKHE BOJHBI, H€aJbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKasl TMH3a, MOJIeJIel aToMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IH CBETA;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBAaTh U OOBICHATH SJEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUS M 3aKOHBI JJIEKTPOAUHAMUKH U
CHElUalbHOW  TEOPUU  OTHOCHUTEIIBHOCTHM  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHma, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, npaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE D3JEKTPUYECKOM WEeNu CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYyJaTbl  CHEUUAIbHOW  TEOpUH
OTHOCHUTEJIBHOCTH DUHINTEIHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOIB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
dboTorpdexra, mnepBpld W BTOpPOW mMocTynarsl bopa, nOpUHLHUI
COOTHOIIIEHHSI HeomnpenenéHHocTell ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO MU MacCOBOT'O YMCEN U DHEPTUU B SAJIEPHBIX PEAKIMUAX, 3aKOH
pazoaKTUBHOTO pacnajia);

ONMKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
NoJIs, Pa3HOCTh MOTEHLUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIHS
MarHUTHOTO TOJI, MarHUTHBIA MOTOK, cujia AMIepa, MUHIYKTUBHOCTb,



ANEKTPOJBIKYINAS. CUJIAa CAMOMHIYKLIMH, HHEPTrus MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMIYJbC, IOJIHAS SHEPIHUs,
DHEPrus TOKOS CBOOOJHOM 4YAaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsijl A/ipa, SHEPTHUS CBS3U AIPa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
AIEKTPOMATrHUTHAS UHIYKIUS, CAMOUHIYKIUS, PE30HAHC, HHTEPhEpEeHITUS
BOJIH, Judpakuus, JTUCHEpPCHUsi, T[OJHOE BHYTPEHHEE OTpakeHHE,
dotosnexktpuueckuii dhdext (dororddexr), ampda- m Oera-pacmambi
anaep, TaMMa-u3nydeHue sanaep, (U3NYecKue MPUHIHUIMBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

OTIpPEJIENISITh HAIpaBICHUE WHIYKIMA MAarHUTHOTO TIOJI MPOBOJHHUKA C
TOKOM, CHJIbI AMmTiepa u cuiibl JIopeHiia;

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

MPUMEHSTH OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHSATUSA, TEOPUH U
3aKOHBI JUIS aHaiu3a ¢ OOBSICHEHUS (PU3UYECKUX IPOIIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3MNHBIX CUCTEMaX, B MEXKIAIaKTUUYECKOM
cpejie; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLUHU 3BE3/] U BCelleHHOI;
IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUW, TPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  MOJYYCHHOM  3aBUCHMOCTH
¢u3MUecKuX BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHMH, JenaTh  BBIBOJABI 10  pe3yibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHBbIC H3MEPEHHS (U3MYECKUX BEIMYMUH, IMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJI U3MEPEHHs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI 1O TMPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3ylbTaThl U J€JaTh BBIBOJ O CTaTyce MPEJI0KEHHON
TUTIOTE3bI;

OIMMCHIBATh METOIBI ITOTYUCHUS HAYYHBIX ACTPOHOMHYCCKUX 3HAHUM;
co0Jiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OKCIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JNEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEpPUTENbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarh pacy€THhlE 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHOM
¢u3nyecKkoil MOJeNnpl0: Ha OCHOBAaHWM AaHaNIM3a YCJIOBHUA BBIOMPATH
¢usznyeckue MoJeNnd, OTBEYarolhe TPeOOBaHUAM 3aJaud, MPUMEHSTH



(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUYECKUX TEOpUI
OpU HCIOJNb30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHUs 3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemath KayecTBEHHbIC 3ajaud, TpeOYIolue NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3zeloB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 IpYyTux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY PACCYKJICHUI C ONIOPOil HA N3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBACHEHHE IPOLECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKMMHU NPOLECCaMHU, C
MO3UIINHI FKOJOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHaIbHOM
IPUPOAOIIOIB30BAHNN, & TAKKE PasyMHOM HCIIOJIb30BAHUH JTOCTHXKECHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIrO
00IIIeCTBA;

NPUMEHSATh pa3IuyHble CrOcOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJIEp)KaHUSI C KCHOJb30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTMM JJi1 TIOMCKA, NepepadOTKU U MPEAbsBICHUS Y4YeOHOH u
HAyYHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALIMU
uH(pOpMaIKU, MOIYYEHHOM U3 Pa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4aeMyro  HMHQOpMAIMIO U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

POSIBIISIT OpraHu3aluOHHbIE U M03HABATENIbHbIE yMEHUs
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBITIOJTHEHUSI IPOEKTHBIX U y4eOHO-UCCIEI0BATENbCKUX padoT;

paboTaTh B TpYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIbI, PALIMOHAIBHO PACHPENEsATh AesTEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHUBATH BKJAJ KaXIOTrO W3
YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMaTpUBaeMOi IPOOIEMBI;



e TMPOSBIATH MOTHUBAIMIO K Oyayiel mpodeccuoHambHON NeSATeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undpoBbIe)
n/n TEMIPOrpaMMbI Bcero Kontpoubabiepadorsl  [IpakTnuecknepadoThl P
o0pa3oBaTejibHbIEPeCyPChI
Pazngen 1.9JIEKTPOJINMHAMUKA
1.1 MarnutHoemnoie 14
1.2 DNeKTpOMarHuTHassMHyKIUS 13 1
Uroronopazneny 27
Pa3znen 2. KOJEBAHUS U BOJIHbBI
2.1 MexaHn4ecKueKkoaeOanms 10
2.2 DeKTpOMarHUTHhIEKOJIe0aHUs 15
53 Mexanuueckue 1 10 1
ANEKTPOMArHUTHBIEBOIHBI
2.4 Omruka 25 1
Hroronopaszaeny 60
Paznen 3.0CHOBBI CHEIIMAJIBHON TEOPUU OTHOCHUTEJIBHOCTH
3.1 OcHoBrl CTO 5 1
Uroromopazaeny 5
Pasnea 4. KBAHTOBAS ®U3UKA
41 KOpHYCKEIJ'ISIpHO- 15
BOJTHOBOMTyaJTH3M
4.2 dusnkaaroMa
4.3 dusrka aTOMHOTO sApa U




SJICMCHTAPHBIX YaCTUIL]

Hroromnopazaeny 25

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

BHGMCHTBIaCTpOHOMI/II/I u

>1 acTpopu3uKH 12
Hroromnopazaeny 12
Pe3epBHOEBpeMs 7
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




11 KJIACC

Ne KonuyecrBoyacos
Haraun3y JIeKTPOHHBbIeNU(POBHICOOPa30Ba
n  Temaypoka Be Konrpoabubie IIpakTuyecku
YeHHU S TeJbHbIEPECYPChI
/ ero  padothl epaldoThbl
n
B3aumonencTeue nocTosHHbIX
| |~ MarHUTOB M IPOBOJIHUKOB € TOKOM. 1
MarnutHoe noze. ['unoresa
Awmnepa
BekTop MarHuTHONW MHAYKIIMH.
’ [TpuHumn cynepnosuuuu 1
MarHMTHBIX MOJIEH.
JIMHUMMAarHUTHOMMHYKITHHA
3 MarauTtHoe 1ose NpoBOJHMKA C 1
" TokoM. OnbITDpcTena
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOJ1YJIb
5. Pemenwne3amau 1
6 IIpumenenue 3akoHa Amnepa. 1
" DIEeKTpOM3MEPHTENBHBIE TPHOOPHI
Cuuta JlopeHna, e€ HanpaBJIeHHUE U
7 | MOZIE. JIBrkeHne 3apsyKeHHON 1

YaCTHUIIbI B OJTHOPOJHOM
MAarHUTHOM II0JIe

8. Pemenwnesamau

9. PaboracunsiJlopenna




10

Pemenueszanau

MarsauTHoOeE 110JI€ B BC€IICCTBCE.

11. ®eppomarseruku, napa- u
JHaMarHeTUKU
OCHOBHBIE CBOIICTBA

12. ¢deppomarnerukoB. [Ipumenenmne
(dheppoMarHeTUKoOB

13 Pemenne 3amad mo teme
"MarautHoe noie"

1 Pemenne 3amad mo teme
"MaruuTHOe 1oJje"
SIBrIeHME IEKTPOMArHUTHOU

15. wunpykuwmu. [Totok BekTopa
MarHuTHON MHIYKIIUH

16. OJ1C unaykuuun

17 3aKOHAIEKTPOMArHUTHOMUHTYKITUT
®dapanes

18 BuxpeBoe a51eKTpru4ecKoe moie.
Toxku dyko

19 OJ1C uHAYKINY B ABUKYIIAXCS
MPOBOTHUKAX

20. Pemenunesamau

21. IlpaBunoJlenna
NunyktuBHOCTH. Karymka

22, WVHIYKTUBHOCTH B IIENU
IMOCTOSTHHOT'O TOKa

23 SAsnenunecamounaykiuu. 3/C

CaMOMHAYKINU




24

9Hepm;1 MAar"auTHOI'O ITOJIA
KaTyIIKU C TOKOM.
BHGKTPOMaFHI/ITHOCHOJIC

25

26

27

Pemennesagau

O0001IeHre B CUCTEMATH3aIs
3HAHWH 10 TEME
"DnexkTpoguHamMuka"

KontponbHas paboTa mo teme
"DnexkTpoguHaMuka"

28

KoneOarensHas cucrema.
CBo0OoubIe KOJIeOaHu .
I"apmonrmueckue KoneOaHus

29

30

31

Kunematnueckoe U TUHAMHUYECKOE
OIIMCaHME KOJIEOATEIbHBIX
NBIDKCHUHU

3HepFeTI/IquKOC onucanue. BeiBoa
JAUHAMHUYCCKOI'O OITMCaHUA
TapMOHHUYCCKUX KoJIeOaHUU U3 UX
OHEPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUA

Ammuutyna u ¢azakonedanuit

32

[Tepuon u yacTora KoJeOaHUH.
[Teproa ManbIx cBOOOTHBIX
KoJIeOaHUH MaTeMaTHYeCKOTro
MasiTHUKA.
IleproicBoOOIHBIXKOIEOAHUITIPY
KMHHOTOMAasTHUKA

33

3aTyxatromue KojeOaHusl.




BoinyxaeHHbie KojaeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenuesanau

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

37

38

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MexaHn4ecKue
KoJieOanusa"

DNeKTpOMarHUTHBIEKOIE0aH U .
KonebaTenbHBIHKOHTYD

39

®opmyna Tomcona. CBs3b
aMILTUTY/IBI 3apsia KOHACHCATOpa ¢
aMIUTUTYION CUITBI TOKA B
KoJ1e0aTeIbHOM KOHTYpE

40

3aKOH COXpaHEHUs SHEPTUHU B
AIeaIbHOM KOJIe0aTeEIbHOM
KOHTYpE

41

42

43

3aTyxaromue JIeKTPOMarHuTHbIS
KoseOaHus. BeiHyX/1eHHbIE
3J'IeKTpOMaFHI/ITHBIe KOJ'Ie6aHI/I${

IIepemeHnHsbIl TOK. Pesucrop u
KOHJIEHCATOP B LIEHU IIEPEMEHHOTO
TOKa

Karymka MHIyKTUBHOCTH B LENH
IIEPEMEHHOI0 TOKa

44

3akoH OMa 1 SIEKTPUUYECKOM




LCIHU IIEPEMCHHOT'O TOKaA

MOH_IHOCTB IEPEMECHHOT'O TOKA.

45, AMIUIMTYZIHOE U JeHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HAIIPSHKEHUS

46. Pe30HaAHC B 2JICKTPUUYECKOMUIIETTH

47, Pemenuesanau
WneanbHblif Tpanchopmarop.

48 IIpounsBoncTBo, nepenaya u
noTpe0IeHne SIEKTPUICCKON
SHEPrUu
DKOJI0rM4ecKre puCKU Ipu
IIPOU3BOJICTBE JIEKTPOIHEPTUU.

49, KynbTypa UCHOJIb30BaHUS
3JIEKTPOSHEPTUHU B MOBCEIHEBHOMN
KU3ZHU

50. Pemenue3amau

51. Pemenwne3amau
O06o011eHne U cucTeMaTUu3aIus

52. 3HaHWU IO TEME
"JyeKTpOMarHuTHHIE KosieOanus"
MexaHnuecKue BOJIHBI.

53. XapaKTepuUCTUKU MEXAHUYECKUX
BOJIH

54, (CpoiicTBaMEXaHUYECKUXBOIH

55. 3Byk. XapaKTepUCTUKHU3BYKa
Wndpa3Byk u yabTpa3BykK.

56. IlymoBoe 3arpsi3HEHHE

OKpY>Karollen cpeibl




57

Pemenueszanau

58

59

DNEeKTPOMarHUTHbIE BOJIHBI.
N3nydenue 371eKTpOMarHuTHBIX
BOJIH

9Hepr1/1>1 OJICKTPOMAardHuTHBIX BOJIH.
CpoiicTBa SJICKTPOMArduTHBIX BOJIH

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpumeHeHne MEeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

61

HpI/IHIII/IHBI paI[I/IOCBSIBI/I u
TeJIeBUICHMA. Pagmomokamnus.
DNeKTpOMarHuTHOE3arps3HEHUEOK
pyKarouieicpes

62

63

KonTponbhas padota no teme
"Konebanus u BoIHBI"

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

65

66

Otpaxenue ceera. [lnockoe
3epkao. Cdepuueckoe 3epkaio

[Ipenomiienue cBeTa. AGCOMIOTHBIN
Y OTHOCHUTEJIBHBIN [T0Ka3aTelb
MIPEIOMJICHUS.
[TonHOEBHYTpEHHEEOTPAKEHHUE.
[IpenenbHBIAYTOIIOIIHOTOBHYTPEH
HEroOTpaXKEeHHs




Pemenue 3a1a4 Ha npuMEHEHUE

67. 3aKOHOB OTpaXKEHUS U
MIPEJIOMJICHUS CBETA
Xon nydeit B npusMe. lucniepeust

68. cBera. CnoxKHBIN cOCTaB 0€JI0T0
ceera. LBer

69 JIun3zpl. @OKyCcHOE pacCTOSIHUE U
ONTUYECKas CUJIa JINH3BI
[Toctpoenue n3odpaxeHuii B

70. 7nMH3aX ¥ UX CHUCTEMaXx.
Y BeNMYEHUETNH3bI
Pemenue 3agau Ha noctpoeHune

71. u300pakeHUl, TOTYy4aeMbIX C
MIOMOILIBIO JIMH3

72. T'maskakonTHYecKascucTeMa
Pewmenne 3anau. IIpenenst

73. TNPUMEHHUMOCTU F€OMETPUYECKON
ONTUKHU

24 CKopoCTh CBETA U METO/IBI €€
U3MEPEHUS

75, [QucnepcusicBera

76, HWurepdepenuusicrera
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77. HaOIIOJIEHUS MAKCUMYMOB 1
MHHUMYMOB

78. Pemenwne3agau

79, TlpumenenuennTephepeHuu

80. Hudpakmusicera




JudpakiuonHas pemeTka.

81. VYciioBue HAOIIOAEHNS TJIABHBIX
MaKCUMyMOB

82. Pemenuezanau

83 [TonepedHOCTh CBETOBBIX BOJIH.
[Tonspuszanusa ceera

84, Pemenue3anay

85. (CBeTOBBICSBICHUS B IPUPOJIE

36 O06o01IeHre U cHCTeMaTH3aIs
3HaHui no teme "OnTuka"

87 KonTponbhas padota no teme
«OnTuka»
['panu1bl TPUMEHUMOCTH

83 KJIACCUYECKOW MEXaHUKH. 3aKOHBI
AJEKTPOIUHAMUKHU U TIPUHITUTT
OTHOCUTEITEHOCTH

89 [TocTynareicnenuantbHONTEOPUUOTH
OCHUTEJIbHOCTHU
[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus

90 Jlopenua. YcnoBue npu4UHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/JIEHHE
BPEMEHHU U COKpAIICHUE JTUHBI

01 DHeprus U UMITYJbC
PENSATUBUCTCKOM YaCTHUILIBI

92 CBs13b Macchl € 3HEpruen u

UMITYJICOM PENSITUBUCTCKON




YaCcTULIBI. DHEPTUAIIOKOS

93, PaBHOBECHOETEIIOBOCHU3TYYCHUE

94, 3akoHcMelieHusBuna

95 I'unoreza M. I1nanka o kBaHTax.
DOTOHBI

96. Dueprus u UMITYIbCHOTOHA
®otordpdexr. Onpiter A. T

97
CroneroBa. 3akoHbipoToddpexTa
YpaBHeHue DUHIIITEHHA 115

98. dororddexra. "Kpacnas rpanuna"
dororddekra

99 Jasnenue ceera. Onbitsl [1. H.
JleOeneBa

10( BoaHOBBEIECBOMCTBAYACTHII
Bounsl ne bpoiins. [{nuHa BoIHbI

10 "¢ Bpoiins u pa3mepsl o6sactu
JIOKQJIM3ALMK ABUKYIIEHCS
YaCTHIBI

10 KopmnyckynspHO-BOJHOBOWIyaIn3M

10 JudpakuusiieKTpOHOBHAKPUCTAIIT
ax
Crnenunduka usmepeHuit B

10« mukpomupe. CooTHOIIEHUS
HeomnpeaenénHocrel ['elizenOepra

10{ Pemenuerpaduuecknxsagay

10¢ Pemenuepacu€THbIX3a1a4

107 KonTtponbHas paboTa o Temam:




"OcnHossl CTO", "KopmnyckyiispHo-
BOJIHOBOM J1yanu3m"

10

OMnBITE IO UCCIEIOBAHUIO
CTPOEHHUS aToMa.
[TnanerapHasmonenbaromaPesepdo
pAa

10

11

[Tocrynateibopa

Bunsl cnektpoB. CriekTp ypoBHE#R
SHEPTUU aToMa BOJIOPO/Ia

11

11

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTa

Jlazep

11

Hyxnonnas monens sapa
I'eiizenbepra-Banenko. 3apsia u
MaccoBO€ YMcIIO0 sapa. V30Tomsl.
PaanoakTHBHOCTD

3aKoH paJiMOaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
n3iydeHus. BiousHue
PaZiMOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlozumerpus

11

DHeprus cBA3M HYKJIOHOB B Si7Ipe.
Anepusie cunbl. Jlegext Macchl
anpa. Slnepusie peakuuu. nepHeie
peaktopsl. [Ipobiemsl
YIPABJIIEMOT0 TEPMOSIEPHOTO
CUHTE3A.
DKOJIOrM4eCKHEACTIEKTHIPA3BUTHASA




JNEPHOUIHEPIeTUKU

11

Meroasl peructpauuu u
HCCIIE0BAHUS JIEMEHTAPHBIX
yactull. DyHgameHTanbHbIe
B3auMoAccTBUA. bapruonsl,
ME30HBbI U JICIITOHBI.
[IpencraBnenue o
CranpaptHoiimonenu. Kapk-
[JIFOOHHAsIMO/IEJIbAIPOHOB

11

®du3uka 3a npeaeaaMu
Crannaptaoit monenu. Témuas
MaTepus U TEMHAsI DHEPTUSI.
EnuHcTBODM3MYECKOWKAPTUHBIMUD
a

11

DTarnbl pa3BUTHUS ACTPOHOMHH.
3HaueHue aCTPOHOMUU

11

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
U1 00BSCHEHUS IPUPO/IBI
KOCMHYECKUX 00BEKTOB.
MeToapIacTpOHOMUYECKUXUCCIIEO
BaHWI

12

12

12

CoBpeMEHHbIE ONITUYECKUE
TEJIECKOIIbI, PaAHOTEIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHUS

Bun 38é31H0r0 HeOa. Co3Be3us,
SIpKUE 3BE3IbI, MJIAHETHI, KX
BUIUMOC IBUXCHUC

Conneunas cucrema. CosHue.
ConHeuyHas akTUBHOCTb. MIcTOUHMK




sHepruu CoJiHIA U 3BE3]T

12

12

12

12

3BE3/1bl, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma
"CreKTpaJIbHBIH Ki1acc —
CBETUMOCTB"

3BCSHBIFH&BHOﬁHOCJ'Ie,Z[OBaTeJ'IBHOCT
n

Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOXKACHUH U 3BOJIIOLIMU
CoiHna ¥ 3B€31.
OTanblKU3HU3BE3

Mnineunsiii [lyTe — Hamma
lNanaktuka. TuUnsl ragakTuk.
UYEpHble AbIPI B spax rajJakTUK

12

Bcenennas. Paciumpenne
Bcenennoii. 3akon Xa60mna. Teopust
bosbiioro B3psiBa. PenukroBoe
W3IIy4eHUE

12

12

13

MacmrabHasctpykTypaBceeneHHOH.
MeraranakTuka

HepeménnpienpobaeMbplacTpOHOMH
u

PesepBHrIit ypok. O6001IeHNHE 1
CHCTEeMaTH3alis 3HaHUH 110 TeEME
"MexaHHMYeCKHE U
3J€KTPOMAarHUTHHIE BOJIHBI"

13

PeseprubIil ypok. O60061eHIE 1




cUCcTEMATH3allNs 3HAHUI 10 TEME
"Onrtuka"

PesepBHelit ypok. O000IICHHE 1
13! cucremaTu3zanusg 3HAHUH 10 TEME
"Ocuoser CTO"

PesepBHbIil ypok. O60011IeHIE 1
13 CHcTeMaTH3aluA 3HaHUU IO TeMe
"KopnyckynsipHO-BOJIHOBOM
nyanu3m"

PesepBHrlit ypok. O60011eH1E 1
13: cucTtemMaTU3anusg 3HAHUU 10 TEME

"dusuka atroma"

PesepBHrlit ypok. O600111eH1E 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"®u3uKa aTOMHOTO SApa U
3J€MEHTapHbIX YacTull"

13

Pesepubiil ypok. O6006111eHIE 1
13t cucremaTu3anus 3HaHHUM 110 TEME
"OnemMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[".A.Msxkumes, b.b.byxosues, H.H.Cotckuii / [lox pen. H.A.ITapdentneroit,
®dusuka. 11 knacc. bazoBblil U yriyOJ€HHBIA YPOBEHU (KOMIUIEKT C
ANEKTPOHHBIM Ipuioxkenuem). — M.: Ilpoceemenue, 2020.

» ®usuka. Mexanuka, 10 xknace/ Maxuies I'.51., CunasxoB A.3., OOmecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEPHOE 0OIIECTBO
«3marensctBo «lIpocsemienue»

» Gusuka. MonekynspHas ¢puszuka. Tepmonunamuka, 10 xkinace/ Msikumes 751,
CunsikoB A.3., O01IECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

» ®uzuka. Ontuka. KBantosas ¢usuka, 11 knace/ Mskumes I'.4., Cunsikos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

» duszuka. Dnekrpoaunamuka, 10-11 kiracesl/ Mskumes I'. 4., CunsikoB A.3.,
OO611ecTBO C OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiienne»

» ®usuka. Konebanus v BoaHsl, 11 xnace/ Msakumes I'.4., Cunsgkos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO « IPODAY»; AKIIMOHEpHOE

obmectBo «M3aartenbctBo «IIpocBemenne»



METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. T.d.Mskumes, b.b.byxorues, H.H.Corckuii / [1ox pen.
H.A.ITapdentberoii, ®uszuka. 10 knacc. ba3oBelil U yriyOJIeHHBIN YPOBEHH
(KOMILJIEKT C JICKTPOHHBIM npuiioxkenuem). — M.: [Ipocsemenune, 2020.

2. TI'.A.Msxumes, b.b.byxosues, H.H.Cotckuii / Ilox pexn.
H.A.IlapdentreBoii, @usuka. 11 knacc. ba3oBblit 1 yriayOneHHbBIN YpOBEHU
(KOMIUIEKT C 3JIEKTPOHHBIM npuioxkenuem). — M.: [Ipocsenienue, 2020.

3.  Junaktuueckue Mmarepuasibl dusnka 11 kmace / A.E.Mapon, E.A.MapoH. —
M.: UznarensctBO «/Ipodayr, 2018.

4. TemaTuueckue KOHTPOJIbHBIE U CAMOCTOSTEIbHBIE PA0OTHI O (u3uke 11
kiacc / O.1.I'pomueBa. — M.: M3narenbcTBo «OK3aMen», 2018 1.

5. 3aganus obpasoBarenbHoro noprana Penry EI'D

6. COopHUK 3a1aHU U CAMOCTOSTETBHBIX padoT « Pusuka 10», JI.A. Kupuk,

I0.1. luk- M.: HWnekca, 2019 r.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. Anumanuu ¢puzmdeckux o0bekToB. http://physics.nad.ru/

2. KuBas ¢usuka: oOyuarorias nporpamma. http://www.int-edu.ru/soft/fiz.html
3. Vpoku pusuku ¢ ucrnonb3oBanuem Murepueta. http://www.phizinter.chat.ru/

4.  ®wusuka.ru. http://www fizika.ru/



5. ®wusuka: KoIeKIus ONbITOB. http://experiment.edu.ru/
6. ®usuKa: IMEKTPOHHAS KOJUICKIIUS OIBITOB.

http://www.school.edu.ru/projects/physicexp
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