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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammsbl, npeacrtaBieHHbix B @I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii ~ ®enmepainiu,  peaqu3yIOMUX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACpKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4e0HOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydaroniuxcs.
[TporpamMma 1o ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHUM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3ukd yriayOJEHHOTO YPOBHS IMO3BOJIAET pPEaU30BaTh
3a/1ayu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJIICHHSI CBOUX MHTEIUICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4arolmMcsi, KOTOpble HEOOXOAWMBI Uil TMPOJOJDKEHUS OoOpa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (Qusnke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMs: JTNYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOW 1Jisi pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJabTaTaM OOydYalolIUXCsl, OCBOMBIIIHMX
nporpamMmy 10 (U3MKE HAa YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yIyONE€HHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOia€éHHOM
YPOBHE, B TOM YHCJIE€ MPEAMETHBIE PE3YJIbTAThI 110 ro1aM 00yUeHHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCIIOJIb30BaHA YUUTEISAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOUYMX MPOrpaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
NPEIOCTABIAET BO3MOXKHOCTH I peaju3ald Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coxXpaHeHus1 00s13aTENbHOM YaCTH CoJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATHh HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takke 0O0CYXKIEHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
INPUHLIUIIOB 0a3UpyeTcsl Ha UCIIONIb30BAaHUH CAMOCTOSITEIEHOTO AKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
MaTtepuana, JabopaTopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanm3anuyd  (U3MUECKOrO0 TMpakTHKyma. B mepBoMm cioydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanuss padoT TPaKTUKyMa B CHUCTEMY JIaO0OpaTOpPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCXO0/II U3 OCOOEHHOCTEHN MOYypOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, UCCIACAOBAHMUS 3aBHCHUMOCTEH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEIITOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKo MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JMOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 000pynOBaHHME MJII YYEHUYECKHX TPAKTHIECKUX pPaboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIONIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

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

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

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

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX chepax  Oynyuei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

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

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nueckoil MoJenM, aJleKBaTHOM YCJIOBUSIM 3a/layd, B TOM 4HCIE 3aJad
WHKEHEPHOIO XapaKTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX OKCIEPUMEHTOB, aHaldW3a W MHTEpHpeTanuud uHdOopManuu,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

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



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3nka» Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsl BbIOMpaeTcss OOYYaAIOLUIUMUCS, IUIAHUPYIOIIUMHU IPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
obOpazoBanus otBoauTcs B 11 kiacce — 170 gacoB (5 9acoB B HEEIIO).

[Tpennaraemelii B mporpamMMe Mo (U3MKE IEpeueHb JIabOpaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWUTENb JEJIaeT BBIOOP
NPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMNBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUYEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHHAYKIMH. [IpuHmMnD cynepnosuuun
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHAYKIIUU.

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

Cuna AMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuia JlopeHua, €€ HanpaBiI€HUE U MOJYJib. JIBUKEHHUE 3apSyKEHHOM YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

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

TexHH4eckrue YCTpPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHl: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

KapTuHa nuHMI MarHMTHOM UHAYKIUY TOJISI JJIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOI'O IIPOBOJIHNKA, KATYIIKU C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

Habmoienue nBM>KeHuUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIUI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

HccenenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTUKOB.

HccenenoBanne n1eMCTBUS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenune cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SIBeHMe 3JIEKTpOMArHMTHOM HMHAYKIMHU. IlOTOK BEKTOpa MAarHUTHOM
uHaykmuu. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

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

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JIEKTPU3ALNU T MPU ABUKEHUU B MArHUTHOM T10JI€
3eMIIH.

Jlemoncmpayuu.

HaOGnronenue siBeHust 3J€KTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tamenre MarauTa B aTlOMUHHUEBOM (MEIHON) TpyOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3aBucumoctyd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHHS
CUJIbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIMU BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue sSiBICHUSI CAMOUHAYKIIHAH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHas cucrema. CBoOOIHEIE KOIcOaHM.

["apmonunueckue konebanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUSI MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammunutyna u (dasza konebaHuil. CBsA3b aMIUTUTYAbl KOJIEOAHUM HMCXOIHOM
BEITUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m dacrora koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEMaTUYeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3aryxaromux Konebanusx. Beinyxaennsie konedanus. Pesonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K01e0aTeTbHOTO ABMKECHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJa MaJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux KojieOaHU U 3aBUCUMOCTH NEPHOJia CBOOOIHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyieOaHUWU TIpy3a Ha MACCHUBHOM MpPYXUHE C IENIbIO
(dbopMupOBaHUA MTPEICTAaBICHUM 00 WeaIbHON MOJENIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU MpHU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOIO U MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJla B XOJ€ KOJeOaHU Ha yIPYTOM MO/BECE.

N3yyeHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaONIMX KOJIeOaHUH.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeHCTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HamNpsHKEHUS MpH pa3indHoil dopme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHH.

CuHyconanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsxeHU.

WUneanvueiii  Tpanchopmatop. IlpomsBonactBo, mepegadya u moTpebieHHe
AIEKTPUYECKOUN SHEPTUH.



DKOJIOTUYECKUE PHUCKM IPU NPOU3BOACTBE 3eKTposHepruu. KynbeTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHUYeCKHEe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUH JIEKTpoIepe1ay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXaroIIUX 3JIEKTPOMArHUTHBIX KOJICOAHUH.

Mopesnb 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHUSI.

Pe3ucrop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

YeTpoiicTBO U pUHLIKMN IEUCTBUS TpaHcpopmaTopa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

N3yuenne Tpanchopmaropa.

HccnenoBanre nmepeMEHHOrO TOKa 4Yepe3 MOCHEAOBATENIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

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

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
IPOJOJIBHBIE BOJHBL. lleproa, CKOpOCTh pacnpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeloMieHHe, HUHTephEepeHUUs U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHUE OKPY KAIOIIEH CPEbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

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

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguOCBsI3U U TeneBUAcHUA. Pannonokanms.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOLIEH CPEJIbI.



TexHU4ecKue yYCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHUE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEeBU30p, aHTeHHa, Teraedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepentinuu u qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCTBa ynbTpa3ByKa U €ro NPUMEHEHNE.

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

HccnenoBaHre  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJaspu3auns, Judpakuus, UHTephepeHIus.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4yeyHbIll HICTOYHUK CBETA.

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

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCTOThI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH NPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
4yepe3 IpaHuLly pasziesia AByX ONTHYECKUX CPE.

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

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yroi MOJHOIO0 BHYTPEHHETO
OTpaKEHUS.

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTossHUSI TOHKOM chepruyecKol JMH3BI OT €€ T€OMETPUM U OTHOCUTEIIBHOTO
MIOKa3aTelIs MPEIOMIICHUS.

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



Xox nyva, MPOIIENIIEro JIMH3Y MOJ HPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MPSAMON B
cOOMpAaroIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

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

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

[Tonspur3anus ceera.

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

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

Habnrogenue nojHOro BHyTPEHHETO oTpakeHus. Mozenb CBETOBOA.

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

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabstoieHue 1IBETOB TOHKUX MIIEHOK.

Hab6mronenune nudpaximm crera.

N3yyenue nudppakiinoOHHON pereéTKy.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaOmronenue nucnepcuu cBera.

Habmonenue nosisipuzanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.

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

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIUH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3bI.



[Tomy4yenune n300pa>keHUs B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
W3ydenne naTepPepeHITNN Ta3epHOTO U3ITyUYCHUS Ha IBYX MIEISIX.
Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMY.
Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

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

OHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTHULIBI.

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

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

YyeHn4eckuil IKCIIEpUMEHT, JJabopaTopHbIe PabOThI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBECHOE TeIIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YE€pPHOTO Tena).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

DoTOHBI. DHEPTUSI U UMITYJIHC (POTOHA.

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

JlaBnenue cBera (B YACTHOCTH, [aBJICHHE CBETa Ha a0COJIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXkarolrytro moBepxHOcTh). Ombiter I1. H.
JleOenena.

Bomnnossie cBolicTBa yactull. Bomusl ne bpoiins. nuHa BosnHbl ne bpouss u
pasMepbl 00JacTH JIOKAIW3aIluu JABWXKYyIIeHcs dactuibl. KopmyckymspHo-
BOJIHOBOM yanu3m. Ju@pakius 3JeKTPOHOB Ha KPUCTAILIIAX.

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



TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECChl: CIHEKTPOMETD,
dboTornemMeHT, (HOTOMATIYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUO/.

Jemoncmpayuu.

®doto3deKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HUccnenoBanne  3aBUCHUMOCTHM  CONPOTUBIICHUS  MOJYNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanne Gporopesucropa.

N3mepenne nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIENOBAHUIO CTpOEHUs aroMa. IlnmaHerapHass monenp aromMa
Pezepdopaa.

[Toctynatet bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOE aToMa
C OAHOTO YPOBHSI JHEPIUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.

HaOmronenue muHe4aToro crekTpa.

HccnmenoBanre CreKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOW Punbepra.

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

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3otonsl.

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



3aKkOH pPaJMOAKTUBHOTO pacmnaja. PaanoakTWBHBIE HM30TONBI B MOPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3Ty4CHHs. BiusHUEe paiMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBenHslil poH uznydenus. Jlozumerpusi.

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

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metoasl perucTpalli U UCCIIEI0BAHUS AJIEMEHTAPHBIX YACTHII.

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

@usuka 3a npenenamu CrangaptHor Mozaenu. TéMHass marepus U TEMHAas
SHEprusl.

EnuHcTBO usnyueckoi KapTUHBI MUPA.

TexHn4eCcKue yCTPOUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCIIOJIB30BAaHUEM JI03UMETPA.

N3yudenne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

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

Bun 3Bé&3nmHoro nHeba. Co3Be3nus, sSpKue 3BE3MbI, IJIAHETHI, UX BHIMMOC
JBH>KCHUE.

ConHeuHas cucrtema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky m kBasapsl. UEpHBIE ABIPHI B Sapax
rajakTHK.



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

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

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

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH M 3BE3AHBIX
CKOILJICHHM.

Du3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OueHka rpaHull MOrpeurHOCTEM.

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

O0o01maroee MOBTOPEHUE.

O0o01eHne U cucTeMaTH3alus Coep KaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», «IEMEHTbl aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YelOoBeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIbHOM,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTENBHOM M  MPOTHOCTUYECKOW  (yHKUHUN
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (u3MUYeCcKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpa B OOILEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ20
no3HanuA: SIBICHUE, HaY4YHBIH (haKT, TUIOTE3a, (PU3MYECKas BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM IpUpojie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  cpensl,
yIbTPa3ByKOBasi JMArHOCTUKAa B MEIULIMHE, ONTUYECKHE SBIECHUS B >KUBOU
IpUPOJE.

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

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

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOr0 TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3IeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmnapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTHUBHBIX BHYTPEHHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXKIJAHCKOM  TO3MIIMM  OOydYaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, y4YacTBOBaTb B CaMOYIpaBlIE€HWH B  0Opa3oBaTeIbLHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsg OCTETHUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymaymiel mpodeccuu U peann30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

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

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIEpKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

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

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O QU3NKE B TNPAKTUYECKYIO OO0JIaCTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nnopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALINH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30I1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHWE Ha YpokKax (HU3MKM U BO BHE-ypOUHOUH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIEeCTBA  KOMaHIHOM U
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATH HAEH C MO3ULHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYILECTBIIATh  ITO3HABATEJIBHYIO  JACSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONH padOThl C YUETOM HMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.



CaMOKOHTpOJIL, AMOIMOHAJbHbIA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

BJIaJIcTh HaBBIKAMM II03HABATCIBHOM peduieKCcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pedieKCHu MJisi OICHKA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHWKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JIESTCIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
buzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OOyYaroIIUXCs

COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN WHTEJICKT, MPEANOIararo Iy
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIMX  CIIOCOOHOCTh  BBICTpaWBaTh
OTHONIICHHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspeniaTh KOH(QIUKTHI.



[TPEAMETHBIE PE3VJIbTATBI

K xoniy oOyuenuss B Il knacce npenMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMCHHI:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBeKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON Hay4yHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YEJIOBEKA W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3HPYIOLIEH,
OOBSCHUTENHFHON M MPOTHOCTUYECKON (GYHKIUNA (PU3ndeckoil Teopuu —
IEKTPOJUHAMUKH, CIIELUAIIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMU
¢bu3uKky, poib (puznyeckod Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
(bu3MYeCcKO KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B 00ILIEM
PsAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPECTABIECHUIN O IPUPO/IE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH MoJeNed (QU3MYEeCKUX Tel W
IPOLECCOB  (SBJICHUN): OJIHOPOJHOE JIIEKTPUYECKOE U  OAHOPOJHOE
MarHUTHOE TOJI, TApPMOHUYECKUE KOJIeOaHHsI, MATEMAaTUYECKUI MAsTHUK,
UJeadbHbIA MPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJCaTbHbBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeIeil aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJCIIM CBETA;

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

aHATM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SIBIICHMUS,
UCIIOJIB3Ysl OCHOBHBIEC IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHeUalbHOM  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpAaHEHMS
ANIEKTPUYECKOro  3apsiia, cuia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUMHM, TpaBwio Jlenma, cBa3p  JC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOPUH
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBAaTh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUSI, UCTIOb3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
dboTodrpdexra, mepBrIi U BTOpoW mocTynarel bopa, mpuHIUI
COOTHOIIICHHSI HeomnpenenéHHocteil [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAaCCOBOT'O YHCEN W DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOIO pacnana);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO



MOJISI, PA3HOCTh IMOTEHIUANIOB, JJICKTPOJBIDKYINASl CHJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cwia Ammepa, WHIYKTHBHOCTD,
AIIEKTPOJBIKYIAS CHJIA CAMOMHAYKIIMM, SHEPTUS MArHUTHOTO TOJIA
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMITYJIbC, TIOJHAS DHEPTHS,
DHEpPrusl TOKOsI CBOOOJHOW 4YaCTHIIBI, DHEPrHs W HMITYyJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsijl A1ipa, SHEPTHUS CBSI3U SAPa;

OOBSICHATH ~ OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
DJIEKTPOMArHUTHAS MHAYKIIMS, CAMOMHIYKITUS, pe30HAHC, HHTePPEPEHIINS
BOJIH, Ju(dpakuus, [OWUCIEpCHs, TIOJHOEC BHYTPEHHEE OTpPaKCHHE,
dotornextpuueckuii hdext (dororddexr), anbda- u Oera-pacmaabl
anaep, TaMMa-u3nydeHue snaep, (U3NYecKue MPUHIUIBI CIEKTPaIbHOTO
aHanm3a u padoTHI Jia3epa;

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

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

IPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TMOHSATHS, TEOPHUH U
3aKOHBI JUIS aHaidu3a ¢ OOBSICHEHHS (PU3MYECKUX MPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3HBIX CHUCTEMAaX, B MEKIaIAKTUYECKOM
cpeje; ABMKEHUsI HEOECHBIX TeJl, HBOIIOLNHY 3BE3/ U BeeneHHoi;
NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUN, TPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl  MMOJYYECHHOM 3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHHMH, JelaTh  BBIBOJABI 10  pe3yibTaraM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHBbIC H3MEPEHHUS (U3MYECKUX BEIMYMUH, IMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHTEJIbHBIC IMTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJUTH OTBITHI IO TIPOBEPKE MPEITIOKEHHONW THUIOTE3bIl: TUIAHUPOBAThH
OKCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIFHYIO YCTAaHOBKY, aHATN3UPOBATh
MOJIYYCHHBIC PE3yNbTaThl U JElaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUTIOTE3bI;

OIMCHIBATh METO/IBI ITOTYUCHUS HAYYHBIX ACTPOHOMHYCCKUX 3HAHUM;
co0Jiro1aTh paBuiia 0E30MacHOTO TPY/ia MPpU MPOBEICHUM HCCIeI0BaHUN
B paMKax ydeOHOro »JKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JIEeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOT0 000PYAOBAHNUS;



pemaTth pacy€THBIE 3aJa4d C SBHO 33JaHHOW M HEABHO 3aJaHHOU
¢usznyecKkoil MOJeNnpl0: Ha OCHOBAaHWM AaHANIM3a YCJIOBUA BBIOMPATH
dusznyeckue MoJeNnd, OTBEYarolhe TPeOOBaHUAM 3aJaud, MPUMEHSTH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IIPY  HUCIIOJIB30BAaHUM MAaTeMaTMYECKUX METOJOB pELICHHs 3ajad,
IPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHATU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYYEHHBIX
pe3yibTaToB;

pelmath KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lie’oB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HAa N3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJOTUYECKUX MPOLECCOB;

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

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOM
NeATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIMI 3KOJIOTHYECKON 0€30MacHOCTH, MPEACTABIECHUIN O palliOHaIbHOM
IPUPOAOIIOIB30BAaHUN, & TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
o0111eCTBa,;

NPUMEHSATh pa3iuyHble CrOCOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAILIMOHHBIE
TEXHOJIOTUM JUIsI TIOMCKA, NEpepadOTKM M MpeAbsSBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOU MH(MOpPMAIUU, CTPYKTYPUPOBAHUSL U UHTEPIPETALIMU
uH(popMaIMK, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMmMykro  HMH(OpMalMio M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJIKM3a UCTOYHUKA MHPOpPMALIUK;

MPOSIBIISITh OpraHu3allOHHbIC u MO3HABATEIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITIOJTHEHMSI IPOEKTHBIX U yU4eOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYMIIbI, PAMOHAIBHO PACIPENENATh ACSITEIbHOCTD



B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLICHMBATh BKJIAJ KaXKIOTO M3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBAIUIO K Oyayiiel mpohecCHOHaNbHON ASSITETbHOCTH 110
CIIEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE ITJNTAHUPOBAHHUE
11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Konrposbnbie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazpen 1. QJIEKTPOJAMHAMUKA
11 MarnutHoe nosne 14
1.2 DNeKTpOMarHuTHas MHIAYKIHS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15
53 MexaHu4eckre 1 3IeKTpPOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcunoBbel CTO 5 1
Wroro no pazueny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHo-BOITHOBOH Ayalin3m 15

4.2 ®duznka aToma

4.3 ®u3nKa aTOMHOTO SApa U AJIEMEHTapHBIX




YaCTHI]

Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHKYM
6.1 OuznyecKkuil NPakTUKYM 16 16
Htoro no paznemny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIBITa 15
' NeSITeTILHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE INIVIAHUPOBAHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

3HaueHue npeamera GU3NKU A5
po(heCCHOHATTLHOM e TSIILHOCTH U KHU3HU.
B3aHMOHeﬁCTBH€ IIOCTOSHHBIX MAarHuTOB U
MIPOBOJHHUKOB ¢ TOKOM. MarHuTHOE I0JIE.
I'mnote3a Ammepa

Bekrop maruutHON uHAyKUUU. [TpuHmn
CyNEepHO3UIMU MArHUTHBIX ToJed. JInnnn
MarHUTHOW UHIAYKIAH

MarHuTHO€E 1oJje IPOBOJHUKA C TOKOM.
OneIT OpcTena

Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb
Pemenue 3anau

[IpumeHenue 3akoHa AMIiepa.
DIeKTpOU3MEpUTEIbHBIE TPHOOPHI

Cuna JlopeHiia, €€ HanpaBJI€HHE U MOAYJIb.
JIBrkeHne 3apsyKeHHOW YacTHIBI B
OJTHOPOJTHOM MarHUTHOM I10JI€

Pemenue 3amau

Pa6ota cunsl Jlopeniia

10
11

Pemenue 3amau

MarsauTHoOE 110JI€ B BEILIECTBE.

N Rl




@eppoMarHeTUKy, napa- u JuaMarHeTUKU

OcHoBHbIE CBOICTBA (hepPPOMArHETUKOB.

12 [Ipumenenue peppoMarHeTHKOB

13 Pemenue 3amay o reme "MarautHoe moe"”

14 Pemenune 3amau no reme "MarautHoe nose"

15 SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHU

16 OC unayKmn

17 3aKOH AMEKTPOMArHUTHOW WHIAYKIIMH
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C MHAYKIMY B ABUKYIIUXCS
MIPOBOTHHKAX

20 Pemenue 3amau

21 [IpaBusno Jlenna

99 NuayktuBHOCTH. KaTyika MHAYKTUBHOCTH
B IIEIU ITOCTOSIHHOTO TOKA

93 SBnenune camounaykiuu. 3/C
CaMOUHTYKITUU

24 DHeprus MAarHUTHOTO TIOJIST KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

25 Pemenue 3amau

26 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexkTpoauHamMuka"

28 Konaebarensuas cucteMa. CBOOOIHEIE




Kosiebanus. ['apMoHnyeckue Konebanus

Kunemarnueckoe u JUHaAMHUYECCKOC

29 OIIHMCAaHHUE KOJeOATEIbHBIX ABIKCHHI
DHepreTudeckoe onrucanue. BeiBos

30 JTUHAMHUYECKOTO OMUCAHUS TAPMOHHYECKHUX
KOJICOaHUH U3 UX DPHEPTETUIECKOTO U
KUHEMATHYECKOTO OIMMCAHMS

31 Awmintyzaa u ¢asa kojaedbaHui
[lepron u yacrora konebanuid. [lepros
MaJIbIX CBOOOJHBIX KOJIEOaHM

32 MaTeMatuyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHH MIPYKUHHOTO
MasiTHHKA

33 3aryxaromue Kosuebanus. BolHyX1eHHbIE
KoyicOanms. Pe3oHanc

34 ABTOKOI€0aHUA

35 Pemnrenne 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O0001eHne U cCUCTEMATU3ALMS 3HAHUI 110
teMme "MexaHnuueckue KojacOanus"

38 DNIeKTPOMAarHUTHBIE KOJICOAHMS.
KoneGaTenbHbIil KOHTYP
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM

KoJIe0aTeIbHOM KOHTYpC




3aryxarlue 3JIeKTPOMAarHUTHbIE

41 KoJjeOaHus. BeIHyKIeHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUS

42 Ilepemennsblii TOK. Pe3ucTop n KOHAEHCATOP
B I[EITU TICPEMEHHOTO TOKa

43 Karymika HHIyKTHBHOCTH B LICTIH
MePEMEHHOTO TOKa

44 3akon Oma 1l JICKTPUYECKOM 1enun
MePEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CWJIBI TOKA Y HATPSDKEHUS

46 Pe3oHaHC B JIEKTPUYECKOM HIETTH

47 Pemenne 3amau
WneansHblif Tpancopmarop.

48 [IpousBoscTBO, IEpenaya U NoTpedIeHNE
ANEKTPUYECKON SHEPTUU
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anexkTpodHeprun. KynbTypa ucnons3oBaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agau

59 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHn4yeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

54 CBolicTBa MEXaHUYECKHX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa




Wndpassyk u ynsrpassyk. LllymoBoe

%6 3arpsi3HEHNE OKPY KaIoLIel cpebl

S7 Pewenne 3anau

58 DJIEKTPOMAarHuTHHIEC BOJIHBL. 3myueHue
AIEKTPOMArHUTHBIX BOJIH

59 OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
[kana 31eKTPOMarHUTHBIX BOJIH.

60 [IpumMeHeHue IIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TEJICBUACHUS.

61 Paguonokarus. DneKTpoOMarHuTHOE
3arpsi3HEHUE OKPY KaIoIIel cpebl

62 KonTtponpHas padora o teme "Konebanus
Y BOJIHBI"

63 Caer. 3aKOH MPSMOJIUHEIHOTO
pacnpocTpaHeHus CBeTa

64 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHEMHOTO PACIIPOCTPAaHEHMSI CBETA

65 OTtpaxenue ceta. [lmockoe 3epkano.
Cdepuueckoe 3epkaiio
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb MPeTOMIICHHUS.

66 [TomHOE BHYTpEHHEE OTpasKEHHE.
IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpaKeHUs

67 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB

OTpaXCHUSA U IMPEIIOMIICHUA CBETA




Xon stydeil B mpusMe. Jlucnepeus cera.

68 .
CnoxHbIN cocTaB Oeroro ceera. L{per

69 JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTUYECKasl CHJIA JINH3BI

70 ITocTpoenue n3o00pakxeHUi B JIMH3aX U X
cuUcTeMax. YBeJIUYeHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paXeHHI, MOTy4aeMBIX C TTOMOIIBIO
JVH3

72 ['na3 kak onrtuyeckas cucrema

73 Pemenue 3anayu. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBeTa U METO/Ibl €€ U3MEPEHUS

75 Hucnepcus cBera

76 WNurepdepenuus cera

77 KorepeHnTHble UCTOYHUKU. Y CTIOBHS
HAOJTI0ICHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nuTeppepeHnn

80 Judpakuus ceera

81 JudpaxknuonHas pemeéTka. Y cioBue
HAOJTIOICHUS TJIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [TorrepevHOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenue 3anau

85 CBeToBbI€E BJICHUS B IPUPOJIE




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

86 teme "OnTtuka" 1

87 KontponbHas padora no teme «OnTuka» 1
["'paHuUIIBI MPUMEHUMOCTH KIIACCHYECKON

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U 1
NPUHINN OTHOCUTEIBHOCTH

89 [TocTynartel cienuanbHOU TEOPUU 1
OTHOCHUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAI.
[IpeobpazoBanus Jlopenna. YcioBue

90 npuIHHHOCTH. OTHOCUTENFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U
COKpaIICHUE JUTHHBI

01 DHeprusi U UMITYIIbC PEISITHBUCTCKOM 1
YaCTHUIIBI

92 CBsI3b MacChl C 3HEPTHEN U UMITYJILCOM 1
PENATUBUCTCKOM YacTUIbl. DHEPIrUs MOKOs

93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE 1

94 3akoH cMenieHus Buna 1

95 I'umotesza M. [1nanka o kBaHTax. @OTOHEI 1

96 OHeprust 1 UMITyJIbC GOTOHA 1

97 ®otoadppext. Onpithl A. I'. CTonerosa. 1
3akoHsb!l poTodddexra

08 VYpaBHenue DitHmTeitHa 11 poTodddexra. 1
"Kpacnas rpanuna" ¢porordpdexra

99 Jasnenue cera. OnbiTel [1. H. JIeOenena 1

100 BostHOBBIE CBOIICTBA YaCTHIL




Bounsl ne bpoia. /InuHa BoJIHBI e

101 Bpoiinst u pazmepsl 0071aCTH JIOKATA3AITUN
JBUKYIICHCS YaCTHUIIbI

102 KopnyckynsipHO-BOIHOBOH Ayannu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHuid B MUKPOMHUPE.

104 CooTHollIeHHs HEOTIpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemrenne pacy€THBIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopmyckynsipHO-BOJTHOBOI
nyanuzm"

108 OMNBITHI O UCCIIEOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 IToctynarsl bopa

110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToMa Boj0poza

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyueHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiisenGepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
H3otonsl. PagnoakTHBHOCTE
3aKoH panoaKkTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIOIIETO U3IydeHus. Brusaue

pPaZliOaKTUBHOCTH HA )KMBBIE OPIaHU3MBI.
Ho3nmerpus




115

116

117

118

DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cuibl. Jledekt maccrl siapa. SAnepHoie
peakuuu. AnepHeie peakTopsbl. [Ipodiembl
YIPaBIsIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPTreTUKHU

MeTo/ bl perucTpaliu U UCCIEI0OBAHUS
3J€MEeHTapHbIX YacTull. DyHaaMeHTaIbHbIE
B3aUMO/JICUCTBUS. bapuoHbl, ME30HbI U
nentoHbl. [IpencraBnenune o CtanaapTHOM
Mozenu. KBapk-TiitooHHAs MOJIENb aJIpOHOB
®usuka 3a npenenamu CTaHIapTHOM
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKON KapTHHBI
MHpa

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMHUHU

119

[IpumMeHUMOCTh 3aKOHOB (PU3UKU IS
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HUCCIeN0BaHuN

120

121

122

COBpCMCHHI)IG OIITHYCCKHUE TCICCKOIIBI,
paauoTeNecKorbl, BHeaTMOChepHas
ACTPOHOMHUS

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/bl, INTAHETHI, X BUAUMOC ABIIKCHHUC
Conneunas cucteMa. Coiaie. ConHeuHas
aKTUBHOCTH. McTounuk sHepruu ConHia u
3BE3]




123

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Juarpamma "crnieKkTpanbHbINA KJIacc —
CBETUMOCTB"

124

125

126

3B€3HBI TJIaBHOM MOCIEI0BATECILHOCTH

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUH U
sBotounu CoJtHIA U 3BE3/. DTallbl )KU3HU
3BE3]

Mineunsiii [1yTe — Hama ["anaktuka. Tunsl
ranakTuk. YUEpHbIe ABIPHI B s/Ipax rajJakTUK

127

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe nznyueHue

128

129

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka

Hepewménnble npo0i1eMbl aCTpOHOMHUH

130

131

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnemoBaHue MarHUTHOTO IT0JIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarnetnkos" umm "MccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy ¢
TOKOM"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue cunsl Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHYKIIUH
Ha OCHOBE M3MepeHus cuibl Ammnepa”




132

133

Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUA
3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"OnpeneneHne HHIYKIIMUA BUXPEBOTO
MardHUTHOTO 1OA"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIIMM"
win "COopka MOJIeTH 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

135

Pu3n4ecKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHne SHEPTUU B IPYKUHHOM
MasiTHUKE"

136

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbLHO COSTMHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ win
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU MIEPEMEHHOTO TOKA"

137

138

139

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne nmapameTpoB 3BYKOBOM BOJIHBI'"
Du3nUeCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs
crexna" win "llonyyenue usoOpaxxkeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JIUH3bI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




140

"HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
Kuakux auH3)" uinu "M3Mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"Habnronenue nqudpakuun, vHTephepeHIInn
Y noJisipu3anuu ceera'

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUn
PENATUBUCTCKUX YacTHIl (110 Gororpadusm
TPEKOB 3apsUKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoM [lnanka Ha
OCHOBe uccliefoBanus Gporoadpdexra" nim
"HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMOJ OT HANpPSKEHUS"

143

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
nocrossHHOM Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JO3UMETpA" Min
"N3yuenne moromenus 6eTa-4yacTuil
aTroMUHHEM"

145

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa




146

147

148

149

HEBOOPY>KEHHBIM T'JIA30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX IPWIOKEHUHN JJIs
orpezesieHus OJ0KEeHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3aust CeBepHOro Nnoiaymapus 1 sipkue
3BE31b1" win "HaOmroieHus B TEIEeCKOIT
JIyHbI, IUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIIeHuin"

O0o001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb ¢u3uku u acTpoHOMUU B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIHHOCTH YeI0BEKa

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Posb 1 MecToO (pU3MKK U ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O00011eHNEe U cCUCTEMATH3AIlNs 3HAHNH.
Poub ¢pusndeckoit Teopun B GopMUpOBaAHUU
npeCcTaBiICHUN 0 (PU3NIECKON KapTHHE
MUpa, MeCTO GU3NIECKON KapTUHBI MHpPaA B
00I1IeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOJIE

O00011eHHE U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka"

150

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMme "Kunemarnka"

151

152

O0001eHne 1 cucTeEMaTU3aINs 3HAHUI 110
teme "JIlnHamuka"

O0001eHrE U CUCTEMATU3ALMS 3HAHUM 110




teme "Cratuka TBEpAOro tena'

153

154

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"

O0001eHre U cUCTEMATU3ALMS 3HAHUI 110

TeMme "OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM
Teopun"

155

O00011IeHrE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MAaIluHe!"

156

O06o00mIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPeX0bl"

157

158

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teMe "DnekTpuyeckoe nosue"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159

160

161

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Toku B pa3inyHbIX cpeaax”

O000111eHME U cUCTEMATU3ALNS 3HAHUI 110
Teme "MaruutHoe moJe"

PesepBHriit ypok. O60011IeHNE U
CHCTEMATH3aLMs 3HAHUH 110 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubrit ypok. O6001eHIE U
CUCTEMATH3AIINAA 3HAHUH 110 TEME
"Mexanndeckue Konedbanus"

163

Peseprubrit ypok. O6001eHIE U
cucreMaru3anus 3HAHHUH 110 TEME




"DNeKTPOMAarHUTHBIE KOJIeOaHus "

164

165

166

PesepBHbIil ypok. O0001ICHHE U
cUCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHnyecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O60011IeHIE 1
cucreMarusanys 3HaHui mo reme "Ontuka"
PesepBuslit ypok. O60011eHNE U

cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"KopnyckynnsipHO-BOJIHOBOM Jyanu3m"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucreMaru3aiis 3Hanuii mo teMe "dusuka
aroma"

PesepBHslit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHui 110 TeMe "DPusnka
ATOMHOTO SIpa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U

cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




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

Jluaus YMK T'. SI. Mskumesa. @usuka (10-11) npodunbHblii ypoBeHb

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. AxTuBH3anms MO3HABATEIHHON ACSITEILHOCTH YUAIIUXCS Ha YPOKAaX (PU3HUKH MPU U3ydSHUN

HoBoro marepuana. JI.A.lBanosa. M. 1978.

2. umakTHuecKuid MaTepuan 1o Gusnke:pu3nka B XyJ0KeCTBEHHOM nuTeparype.: 7-11km.-M.:

IIpocsemienue, 1996.

3. 3anumarensubie onbITel u Crenuo M. ., M., «Actpens, 2005.

4. 3aammarenbHas ¢usuka, Kaura 1, Ileperoman S1.U., M., «Hayka» , 1965.

5. 3anumarenvHas ¢usuka, Kuura 2, Ilepenvman S1.U., M., «Hayka» , 1979.

6. 3anumarenbHas ¢usuka, ['ansnepmreiin JI.A. — M.: POCM3H, 200

7. Kocmoc y Te6st noma, Pabuza @., M., «Jlerckas muteparypay, 1978.

8. OnbITeI B qOMaIHe# nadoparopun, bubnmoreuka «Kpant», Kukoun 1.K. M., «Hayka,1980.

9. CraBuM onbIThl. Kauru 1,2,3, Cenuancku T., UensOunck, «Apkanm»,2008.

10. ®u3uka u acTpoHOMHUS B TT0X0/ie U Ha npupoe, Enpkun B.U., IM'apmam JI.J{, M., «llIxonbHas
npeccay, 2003

11. ®usuka B 3arajkax, MOCIOBUIIAX, CKA3KaX, IOA3UU, TIPO3€ U aHETI0TaX: MOCOOHe ISt

yuamuxcs u yuurenei, C.A. Tuxomuposa.-M.: Muemo3una, 2008.

12. ®usuka. 3aHUMaTeNbHbIE MaTEpHAIIbI K ypokaM 7 kiacc., Cémke A.U., M., «M3naTenscTBO

HII SHAC», 2004.

13. DnemenTapHbIi yueOHUK Qu3uKu nox penakuueit akagemuka I'.C. Jlanacoepra.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://gannalv.narod.ru/pic/ JIeBoBckuit M.b. PucyHnku nodusuke
http://elkin52.narod.ru/biofizika.htm Caiit Enpkuna Bukropa. 3anumarensHas ¢pusuka
http://physics03.narod.ru/ ®usnka BOKpyT Hac

http://class-fizika.narod.ru/ Knacc-duzuka

http://www.fio.by/vypusk/Potok 50/group 1/user_1/index.htm O ¢u3mke Ha HayaILHOM 3Tare
ee o0yueHus

http://meteoweb.ru/clouds.php Mup obs1akoB

http://www.somit.ru/karta.ntm MudopmannoHHble TEXHOIOTHH, aHUIMUPOBAHHBIC MOJIEIIN
http://www.nkj.ru/ XXypuan «Hayka u ®u3Hb»
http://braingames.ru/?path=comments&puzzle=30 3anauu, 3araaKu, JOTHUECCKUE UTPHI
http://e-science.ru/ Ioptan EcrecTBeHHBIX HayK
http://www.home-edu.ru/user/uatml/00000007/anonsy 2005_2006/index-phiz.htm Kypcsr
nabopatopun EcrecTBo3HaHUS - pU3HMKa

http://physics.nad.ru/physics.htm ®dusuka B aHEManusIxX
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http://physics.nad.ru/physics.htm
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