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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpammsl, npeacrtaBieHHbx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOy4arol[uXxcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIlMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme mo (QusMke ONpENensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no gu3uKe BKIIOUYACT:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusnka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH CoJlepKaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAHUE YMEHHM NMPUMEHSITh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

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 JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIECHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
NPUHLIUAIIOB 0a3uUpyeTcsl Ha UCIOIb30BAHUN CAMOCTOSITENIbHOTO HKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U PabOThI MpakTuKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPaKTUKyMa B CHUCTEMY Ja0OpaTOpPHBIX padoOT, KOTOpPHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXO/I1 U3 OCOOCHHOCTEHN MOYypOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi 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 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM MOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTHE HUX HMHTEIUICKTyalbHbIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYIO  (U3uKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojJeNnu, aJeKBaTHOW YCJIOBUSAM 3ajaud, B TOM YHCJE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GU3NYECKNX OKCIEPUMEHTOB, aHalIW3a W HUHTEpHpeTanuu HHPpOpMaIuH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypOBEHBb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUUTENb JENaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBie TOCTOSAHHBIX MAarHUTOB M IMPOBOJHUKOB C  TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJIEHUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOJYJIb. J[BUKEHUE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

MaruuTtHoe nose B BeuiecTBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKHU.

TexHn4eckre yCTpPOMCTBA M TEXHOJOTHUYECKUE IPOLECChl: MPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TeCTep-MYJIbTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptnna 7uHMA  WMHAYKOMM ~ MAarHATHOTO  IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTuHa MM MarHUTHOW WHAYKIUY TTOJISL JJIMHHOTO MIPSMOTO MPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccenenoBanne n1eMCTBUS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenune cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
uHaykuuu. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoOM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

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

Jlemoncmpayuu.

HaOGnronenue siBeHust 3J€KTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[TaneHue MarauTa B alFOMUHUEBOM (MEeIHOM) TpyoOe.

SIBneHne CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctyd J/]C caMOMHAYKIIMU OT CKOPOCTH W3MEHEHHS
CUJIBI TOKA B LIEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIMU BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue sSiBICHUSI CAMOUHAYKIIHAH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHast cuctema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEpruu). BeiBoj
JMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIOAaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammumutyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHWU HCXOIHOM
BEITUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m dacrota koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3atyxaromux kKoneOaHusx. BeinyxneHHsie konebanus. Pezonanc.
PesonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOW.
ABTOKOJI€OaHUS.

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

Hemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJa MaJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne koyieOaHMM TIpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UAeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXPAaHEHUs PHEPTUH MPU KOJIOAHUSAX Tpy3a Ha MPY>KUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuoja CBOOOTHBIX KOJICOAHWNW HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHU Ha yIIPYTOM IMO/BECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PY>KUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
ujeabHOM KosieOaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHCaTopa C aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEIHHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJe0aTeIbHOM KOHTYPE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKEHHS TMPU Pa3IMYHON (dopme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHHU.

CuHyconanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansubiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya W TOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.



DKOJIOTUYECKHE PHUCKU MpPU MPOU3BOACTBE 3NEeKTposHepruu. KymbeTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHUYeCKHEe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUIM
3BOHOK, T'€HEPATOP EPEMEHHOIO TOKA, TMHUU JIEKTpornepeay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopesnb 3MeKTpPOMAarHuTHOTO TeHEPaTopa.

BbIHYX/IEHHbIE CUHYCOUAIbHbIE KOJICOAHUSI.

Pe3ucrop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomut, nPaKmuKym.

N3yuenne tpanchopmaropa.

HccnenoBanre NepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

HabntoieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

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

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAacHpOCTpPAHEHHWS W JUJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJH: OTpa)K€HHE, NperoMieHHe, HUHTephepeHuus U
U pakiys.

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

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

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

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

[TpuHIMIIBI pagUOCBSA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.



TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u audpakiuid MEXaHU4ECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBaHre  CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH: OTpa)K€HUeE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakuus, UHTepPEpeHIIHS.

O6HapyxeHue nH(ppakpacHoro u yiabTpadhroIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4eyHbIl HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil 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 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xox nyueit B mpusme. [ducnepcust cera. CroxHbId cocTaB 0€l0ro CBeTa.
IBerT.

[lonHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTpaKEHUS.

ColOuparomue M pacceuBaromye JuH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHUSI TOHKOM chepruyecKol JMH3BI OT €€ T€OMETPUM M OTHOCUTEIBHOTO
MIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.



Xox ny4a, MPOMIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJJaBHOU
ontuyeckoir ocu. IlocTpoeHune wu3o0pakeHU TOYKM M OTpe3Ka MPSAMON B
cOOMpAaroIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

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

Hudpakmus ceta. [Judpakunmonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMYMOB IIpH [aJ€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 OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

Habnrogenue noJHoro BHyTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPALIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabmtoieHue 1iBETOB TOHKUX MJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHne noJIIPOUI0B ISl U3YUYECHHSI MEXAaHUUECKUX HaIIPSKEHUN.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, nPAKMUKYM.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaja U JTUH3bI.



[Tomy4yenune n300paxeHust B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBanue TENECKOMUYECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
W3ydenne naTepPepeHITNN Ta3epHOTO U3ITYUICHUS Ha IBYX MIEISIX.
Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3zaes 6. OcHOBBI cIelIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH.
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE
BPEMEHU U COKPAILIEHUE JITIMHBI.

OHEPrUst U UMITYJIbC PEJIATUBACTCKON YaCTULBI.

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

TexHuyeckue yCTpOMCTBA M TEXHOJOTHUECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHn4yeckuil SKCIIEpUMEHT, J1ab0paTopHbIe PaObOThI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TeIIOBOE H3JIyuyeHHUE (M3JIydeHHE aOCOIMIOTHO YEPHOTO TEJa).
3akoH cmemienust Buna. I'unore3a [Inanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitHmreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlrytro moBepxHocTh). Ombitel I1. H.
JleOenena.

BousiHoBbIe cBOMcTBA yacTull. BosHbl ne bponnsd. lnuna BonHb! e bpoiis u
pasMepbl 00JacTH JIOKIM3AIUU JABWXKYyIeWcs dactuibl.  KopmyckymspHo-
BOJTHOBOU Jyanu3m. J{udpakiius 351eKTpoHOB Ha KpUCTAJIAX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dotorneMeHT, GOTOAATUYMK, TYHHENBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOAMO/.

Jemoncmpayuu.

doto3deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanre  3aBUCUMOCTH  COIPOTHUBIIEHHSI  MOJYNPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Hccnenosanue potopesucropa.

N3mepenue noctosHHoi [Inanka Ha ocHOBe HccnenoBanus GoTorpdekra.

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

Tema 2. @usuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas monens aroma
Pezepdopaa.

[Toctynatet bopa. M3nyuenue u nornomieHue GOTOHOB MPHU MEPEXOE aTomMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHuyeckue ycTpoHCTBa M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPalIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

Hab6nrogenue 1MHEeHYaToro CnexkTpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMapHOIO BOJOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACMUY,.

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oronsl.

PamunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3nydeHue.



3aKkOH pPaJAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4eHHs. BiusHue palMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblil poH u3nydenus. Jlozumerpusi.

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

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

Metoasl perucTpalli U UCCIEI0BaHUS SJIEMEHTAPHBIX YACTHII.

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

®usuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnuHcTBO Qusznueckoi KapTUHBI MUpA.

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

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanrie TpekoB 4acTHIl (110 TOTOBBIM GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pasznea 8. DiieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpuMEeHMMOCTb 3aKOHOB (DU3UKU IS OOBACHEHHS] TMPHUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

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

Bun 3Bé3mHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmMa «CIEKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIENOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHbIE OBIPBI B SApax
raJIaKTHUK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmronenust 38€31H0r0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JIyHbI, TIJIaHET, TyMaHHOCTEM W 3BE3IHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

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 MOrpeuIHOCTEM.

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

Oo6o01maroniee MOBTOPEHUE.

O0o01ieHne U cucTeMaTH3alus Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJIUHAMUKA», «IEKTpoAUHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢Qusuku u acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YelOoBeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENBHOW M  MPOTHOCTUYECKOM  (PyHKIUU
(bu3nyeckoil Teopuu, poJib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHUM
0 (u3MUYECKOW KapTHHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILIEM pAny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayOnéHHoro ypoBHa B 11 kiacce
OCYUIIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAYYHbIH (akT, rumoresa, (pusmueckas BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(YHKIIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO. BEKTOPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
oTpe/ieNieHUE IIOMAAH MIOCKUX (GUTYp 1 00bEMA Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM NIpHpone, KojeOaTelabHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTUKAa B MEIWLIMHE, ONTUYECKHE SIBIECHUS B JKHUBOU
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, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEpEeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JMHUY 3JIEKTpONepeay, 3JIeKTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, JICpHAs SHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMUS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IleCTBa, pacUIUpeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYIpaBlieHWH B  00pa3oBaTesbHOMN
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHMBATh CUTYAI[MIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIKOYas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHUE ACHCTBUM B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIECICTBUN €S TEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMH MOHITHAMU U METOIAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJIOB IMIO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTYaJIM3UpPOBaTh 33jady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOTrHO3UPOBATH N3MEHEHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTh 3HaHHMSA 10 (U3NKE B MPAKTHYCCKYIO 00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJy4YeHHs] MHPOpMALMKU (PU3HUECKOTO COJIEpKaHUs
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B Pa3IMUYHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3MKHM U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh poyid ¢ y4ETOM MHEHUH YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

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

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPETIOYTECHU;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEHICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLWIErO0  CIOCOOHOCTh  MOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI
K xonny oOyuenuss B 11 kKnacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeIOBEeKa, POJb U MECTO
¢u3MKN B COBPEMEHHOM HAayYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
IPAKTUYECKOM JIEATEJIBHOCTH 4YeJIoB€Ka M JaJbHEHIIEM HayyHO-
TEXHUUYECKOM Pa3BUTUH, 3HAYEHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENIFHOM W TPOTHOCTHYECKON (YHKIHMHN (PU3MUEeCKON Teopuu —
ANEKTPOJUHAMUKH, CIIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, posb (HU3NUECKOH TEOpUH B (OPMUPOBAHUU IPENCTABICHUN O
¢uznyecKoil KapTuHE MUpPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUI O IPUPO/IE;
pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOLIECCOB  (SIBICHMI): OIHOPOJHOE JIIEKTPUYECKOE M OJHOPOJHOE
MarHUTHOE I0Jisl, TAPMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUI MasTHUK,
UJCAIBHBIA IPYKWHHBIA MasATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBINA
KOJIeOaTebHbI KOHTYp, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOI0 siipa U
KBAHTOBOM MOJIC/IH CBETA;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTD MCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHELMAIbHOM  TEOpUHM  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHUs
IEKTPUYECKOro  3apsaa, cwia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, npaBwio Jlenma, cBsi3zp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM II€MM CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaTbl  CHEUUAIbHOW  TEOpUH
OTHOCHUTEJIBHOCTH DUHINTEIHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOJB3YS
MOJIOKEHUS! ~ KBAaHTOBOW  (u3uku  (ypaBHEHHME  OWHIITEHHA IS
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOT'O YMCEJ W 3HEPrHU B SJIEPHBIX PEAKLMIX, 3aKOH
PaZMOaKTUBHOTO pacnajaa);

ONMUCHIBATh (PU3UYECKUE TPOLECCHl M SIBICHUS, MCIOJb3YysS BEJIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUHAIOB, AJIEKTPOABIKYINAS CHJIA, WHIYKLIMS
MarHuTHOTO TIOJISl, MAarHUTHBIA MOTOK, CHia AMIepa, UHIYKTHBHOCTD,
NEKTPOJABIKYILAS CHJIAa CAMOMHIYKLIHH, 3HEPTrUs MAarHUTHOTO IOJIS
NPOBOJHUKA C TOKOM, PENSTUBUCTCKUU WUMIYJbC, IOJIHAS SHEPIHUs,



SHEpPrusi TMOKOsI CBOOOJHON 4YaCTHIIBI, PHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsij A/ipa, SHEPTHUS CBS3U AIPa;

OOBSICHATH ~ OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
AJIEKTPOMArHUTHAS UHIYKIIUS, CAMOUHTYKIIUS, PE30HAHC, UHTEPPEPECHIIHS
BOJIH, Judpakuus, JTUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakeHHE,
dotosnexktpuueckuii dhdext (dpororddexr), ampda- m Oera-pacmambl
aaep, TaMMa-u3nydeHue sanaep, (U3NYecKue MPUHIHUIMBI CIEKTPaIbHOTO
aHanu3a u padoThI Ja3epa;

ONpEENATh HaIpaBiICHUE HUHIYKIUU MArHUTHOTO TOJIS MPOBOJAHHUKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOHUTH N300pakeHne, CO3JaBaeMOE TIIOCKUM 3€pKajioM, TOHKOM JTHH301M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSTH OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHSATHUSA, TEOPUH U
3aKOHBI JUIS aHaiu3a MW OOBSICHEHUS  (PU3UYECKHX TMPOIECCOB,
IPOUCXOASAIMINUX B 3BE3/IAaX, B 3BE3HBIX CHCTEMAaX, B MEKTaJaKTUYECKOU
cpejie; ABUKEHUSI HEOECHBIX TeJl, IBOIIOLUHU 3BE3/] U BCelleHHOI;
IPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHMH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM, TPU H3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCUMOCTH
(Gu3MUEeCKUX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHHH, JelaTh  BBIBOJABI 1O  pe3yibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTH KOCBEHHBbIC H3MEPEHHS (UBMYECKUX BEIMYUH, IPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJlT U3MEPEHUs, OLICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBONUTH OMBITHI 1O TMPOBEPKE MPEIJI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIC PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUTIOTE3bI;

OTMMCHIBATh METOIBI ITOTYUCHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUN UCCIICIOBAHUIN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THplE 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHOM
bu3nYecKoil MOJENbI0: HAa OCHOBAaHWM aHajlW3a YCJIOBHUS BHIOWpATH
dbu3ndeckue MoJenu, OTBeYarolue TpeOOBaHUSM 3a/aud, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTA M TMOCTYNATHl (DU3UYECKUX TEOPUN
IpU  WCIOJNB30BAHUHM MAaTEMATUYECKUX METOJOB peUIeHHsS 3ajad,



IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIUXCS JaHHBIX, AHAIU3UPOBATH
pE3yNbTaThl U KOPPEKTUPOBATH METO/BI PEIICHHS C YUYETOM MOJYYEHHBIX
pE3yNbTATOB;

pelmath KayeCTBEHHbIE 3a7aud, TpPeOYIolUe NPUMEHEHUs 3HaHWM U3
Pa3HBIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 Ipyrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

OPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX W 3apyOeKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKHU, B OOBIACHEHUE IPOLECCOB OKPYKAIOLIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUH;

aHAIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM C (PU3MYECKUMHU NPOLECCaMHU, C
NO3ULIMNA SKOJOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHAIEHOM
IPUPOAOIIOIB30BAaHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKECHHM
HAyKd W TEXHOJOTMH JUIsl JaJbHEHIIEr0 pAa3BUTHA YEIOBEYECKOIO
00IIIeCTBA;

IPUMEHATh pa3IudHble CrOcOoObl paboThl ¢ MHPOpMaLUEH (PU3UYECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMALIMOHHBIE
TEXHOJOTMM JJi1 TIOMCKA, NepepalOTKU U MPEAbsBICHUS Y4YeOHOH u
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALIMU
uH(poOpMaIKU, MOJTYYEHHOM U3 Pa3IUYHbIX HCTOYHHMKOB, KPUTUYECKHU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIM3a UICTOYHUKA MHPOpMaLIUK;

POSIBIISITH OpraHu3alMOHHbIE U M03HABATEIbHbIE yMEHUs
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3jIMYHbIX COIMAJIBbHBIX pOJEi,
IJIAaHUPOBATH PAOOTy TPYIIbI, PALIMOHATIBHO PACIPENEsATh AesTEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIBI B pELHICHHE pacCMaTPUBAEMO TPOOIEMBbI;

IPOSIBISATE MOTUBALMIO K Oyayiield npohecCHOHATBbHON AESITETbHOCTH 10
CHEIHUAIBHOCTIM (HHU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIJACC

HaumeHoBaHue pa3jiejioB U TeM

KoaunuecTBO 4acoB

dyeKkTpoHHBbIE (LM pPOBbLIE)

Ne ni/m Kourpoubnble IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruuTtHoe mnose 14
1.2 DNeKTpOMarHuTHAas UHIAYKIINS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 https://resh.edu.ru/subject/28/10/
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://phys-ege.sdamgia.ru/
M
23 eXaHecKue 1 3HeKTpOMarHHTHBIe 10 1 https://foxford.ru/trainings/45 13
BOJIHBI
2.4 Orntuka 25 1 https://ph .S_ .
ege.sdamgia.ru/methodist
Hroro mo pazueny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
HWroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayann3m 15

4.2 ®dusnka aroma

4.3 du3MKa aTOMHOTO S7pa U 3JIEMEHTapHBIX



https://resh.edu.ru/subject/28/10/
https://phys-ege.sdamgia.ru/
https://foxford.ru/trainings/4513
https://phys-ege.sdamgia.ru/methodist
https://phys-ege.sdamgia.ru/methodist

YaCTHI]

Hroro no pazueny 25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Uroro no pazgeny 12

Pazgen 6. PU3HUECKHI MIPAKTUKYM

6.1 ®u3nyecKkuil NPakTUKyM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanusg U 00001IeHne
71 NPEMETHOTO COJIEPYKAHHS U OITBITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I1O 170 16

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
KoumnuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE PeCypChl
padoThI padoThI
BzaumopeiicTBrE NOCTOSTHHBIX 1.09-7.09
MarHuTOB ¥ TIPOBOJHUKOB C .
1 POBOA 1 https://resh.edu.ru/subject/28/10/
TOKOM. MarnutHoe mosie.
I'mnoTesa Ammepa
BekTop MarHuTHOM MHIYKLIHH. 1.09-7.09
[IpuHuun cynepno3unuu .
2 pHi yrep N ! 1 https://phys-ege.sdamgia.ru/
MarHuTHBIX nosien. Jlunuu
MarHUTHOW MHIYKIIUH
MarauTHO€E 1oJie MPOBOIHUKA C 1.09 -7.09
3 POBOA 1 https://foxford.ru/trainings/4513
TokoM. OnbIT Dpcrena
4 Cuna Amnepa, e€ HallpaBJIEHUE U 1 1.09-7.09 https://phys-
MOZYJIb ege.sdamgia.ru/methodist
5 Pemenne 3amau 1 1.09-7.09
6 [Ipumenenue 3akoHa AMmepa. 1 8.09-14.09
DNEKTPOU3MEPUTENbHBIE PUOOPHI
Cuna JlopeHiia, €€ HanpaBJICHUE U 8.09-14.09
7 MOAYJb. JIBU2KEHUE 3apsKECHHOU 1
YaCTUI[bI B OJJHOPOJHOM
MarHuTHOM TI0JIe
8 Pemenue 3amau 1 8.09-14.09



https://resh.edu.ru/subject/28/10/
https://phys-ege.sdamgia.ru/
https://foxford.ru/trainings/4513
https://phys-ege.sdamgia.ru/methodist
https://phys-ege.sdamgia.ru/methodist

8.09-14.09

9 PaGora cuel Jlopenna
10 Pemenue 3amau 8.09-14.09
MarsuTHOE I10JI€ B BEILIECTBE. 15.09-21.09
11 DeppoMarHeTUKH, napa- u
IMaMarHeTHKH
OCHOBHBIC CBOMCTBA 15.09-21.09
12 deppomarneTrkos. [Ipumenenne
dbeppoMarHeTUKOB
13 Pemenue 3amau o teme 15.09-21.09
"Maraurtsoe nose"
14 Pemenne 3amag mo Teme 15.09-21.09
"MaruurtHoe moJje"
SIBneHne ANEeKTPOMArHUTHOM 15.09-21.09
15 nHaykuu. [loTok BekTopa
MarHUTHON WHTYKITUU
16 O/1C uHIYKIUA 22.09-28.09
17 3aKoH JIEKTPOMarHUTHOMN 22.09-28.09
nHaykiuu Gapanes
18 BuxpeBoe a1ekTpudeckoe 1osie. 22.09-28.09
Toxku ®dyko
19 O/1C MHAYKIMH B IBUKYIIUXCS 22.09-28.09
MIPOBOHHUKAX
20 Pemenne 3amau 22.09-28.09
21 [IpaBuno Jlenua 29.09-5.10




22

HNupyktuBHOCTH. Karyiika
WHIYKTUBHOCTH B LICTIH
IMOCTOSTHHOTO TOKa

29.09-5.10

23

24

25

SBnenue camounaykiuu. 3/C
CaMOUHTyKITUT

DHeprusi MarHUTHOTO TIOJIS
KaTYIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

Pemenue 3amau

29.09-5.10

29.09-5.10

29.09-5.10

26

27

28

O000111IeHNE U CHCTEMATH3ALIH
3HAHUM 110 TEME
"OnexTpoauHamuka'
KonTponbhas pabota mo Teme
"OnexrpoauHamuka'
KonebarenpHas cucteMa.

CBo0OOOHBIE KOJIEOAHWS.
["apmMoHMUeckue KoaeOaHus

6.10-12.10

6.10-12.10

6.10-12.10

29

Kunematnyeckoe 1 ITMHAMHUYECKOE
omycaHue KoiaedaTeIbHbBIX
JIBIKEHUH

6.10-12.10

30

DHEpPreTU4eCcKoe ONMUCAaHUE.
BI:IBO)I JANHAMHUYCECKOI'O OITMCaHUs
rapMOHUYECKUX KOJIeOaHU U3 X
OHEPIreTUYCCKOTO U
KMHEMATUYECKOT O OIUCaHUS

6.10-12.10

31

Ammuintyna u ¢aza Konedanui

13.10-19.10




32

33

[Tepuron u yacToTa KOJICOAHMIA.
[Meproa Masbix CBOOOHBIX
KOJIcOaHHI MaTeMaTHYECKOTO
MasTHHUKa. [Teproa cBOOOAHBIX
KOJIcOAHHH MPYKUHHOTO MasTHUKA

3aryxaromue KoieOaHus.

BoinyxaeHnsie koie6aHusl.
Pesonanc

13.10-19.10

13.10-19.10

34

35

ABTOKOJICOaAHUA

Pemenue 3amau

13.10-19.10

13.10-19.10

36

37

38

Ypok-koHpepeHuus
"MexaHnnueckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTax"

O00011IeHNE U CUCTEMATH3ALIMS
3HAHUHU 110 TeMe "MexaHndeckue
KoJiebanus"

OJeKTpOMarHUTHBIE KOJICOaHusI.
KonebarenbHblil KOHTYp

20.10-26.10

20.10-26.10

20.10-26.10

39

®opmyna Tomcona. Csi3b
aMIUTUTYBI 3apsia KOHICHCATOpa
C aMIUTUTY/ION CUJIBI TOKA B
KOJ1e0aTeIbHOM KOHTYpE

20.10-26.10

40

3aKOH COXpaHEHMsI SHEPTUU B
ANeILHOM KO0JIe0aTeIbHOM
KOHTYpE

20.10-26.10

41

3aryxallue 3JIeKTPOMAarHUTHbIE
KoneOaHus. BeIHyXIeHHBIE




SJICKTPOMArdHuTHBIC KoJieOaHus

42

43

[Tepemennsiii Tok. Peaucrop u
KOH/JICHCATOP B LIETH MIEPEMEHHOT0
TOKa

KaTYH_IKa HHAYKTHUBHOCTHU B LCIIN
IEPEMEHHOT'O TOKa

44

3akoH OMa 151 DJIEKTPUYECKON
IIeNY TIEPEMEHHOTO TOKa

45

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U IEUCTBYIOLIEE
3HA4YCHUEC CUJIbI TOKa U
HaITPSAXKCHUA

46
47

Pe3onanc B SHGKTqueCKOﬁ Ja(S004

Pemenue 3agau

48

49

Wneanbublil Tpanchopmarop.
IIpownsBoacTBO, nepenaya u
NoTpedIeHNE ANEKTPUUECKONH
SHEPTUU

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE AIEKTPOIHEPTHH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUU B TOBCETHEBHOM
JKHU3HU

50
51

Pemenue 3amau

Pemenue 3agau

52

O000IIIeHNE U CUCTEMATU3ALHS
3HAaHWUH 10 TEME
"DyIeKTpOMarHuTHbIE KoyieOanus"




Mexanuueckue BOJIHBL.

53 XapaKTepUCTUKU MEXAaHUIECKUX
BOJTH

94 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3BYKa
Wndpas3Byk u ynpTpa3Byk.

56 [IymoBoe 3arpsisHEHUE
OKpY’KaroIIen cpeibl

o7 Pewenne 3anau
DNEeKTPOMarHUTHBIE BOJHBI.

58 W3nyueHue 3MeKTpOMarHUTHBIX
BOJTH
DHeprus MCKTPOMArHUTHBIX

59 BoJIH. CBOliCTBa
AIEKTPOMArHUTHBIX BOJIH
[IIkana 3;1eKTPOMAarHUTHBIX BOJTH.

60 [TpumMeHeHme AIIeKTpOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U

61 TeneBuaeHus. Paguomokanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYKaroIle cpebl

62 KonTponpHas pabota mo Teme
"KonebGanus 1 BOTHBI"

63 Caer. 3aKOH MPSIMOJIUHENHOTO
pacmpocTpaHEHHs CBETa

64 Pemenue 3amay Ha npUMEHEHHE

3aKOHA MPSIMOJIMHEHHOTO




pacrpocTpaHeHHUs CBeTa

65

66

67

68

Ortpaxenue cBera. [Lnockoe
3epkano. Cepuueckoe 3epKano

[Ipenomienue cBera.
AOCOIIOTHBINA ¥ OTHOCUTEIbHBIN
nokasaresnb npeaomiienus. [ToaHoe
BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHbIi yron noaHoro
BHYTPEHHETO OTPAXKEHUS

Pemenue 3amgau Ha IIPUMCHCHHEC
3aKOHOB OTPaXXCHUA U
IMpCJIOMJICHHA CBCTA

Xop nydeit B mpusMme. ucnepeust
cBeta. ClOXKHBIN cocTaB Oeoro
cpeta. [Iger

69

JInn3bl. @OKYCHOE PaCCTOSIHUE U
ONTHUYECKasl CUJIA JTUH3BI

70

71

72

[TocTpoenue nzo0pakeHuii B
JMH3aX ¥ UX CUCTEMaX.
VBennueHue JTMH3bI

Pemenne 3ama4d Ha MMOCTPOCHUC
H306pa)KeHHfI, MMoJIy4a€MBbIX C
IMOMOIIBIO JIMH3

I'ma3 kak onTudeckas cucrema

73

Pemenue 3anau. [Ipenenst
HpI/IMeHI/IMOCTI/I FeOMeTpI/IquKOﬁ
OIITUKHU

74

CKopocCTh CBETA U METO/bI €€




U3MEPEHUS

75 Hucniepcus cBera

76 WnTepdepenmus ceera
KorepeHTHbIE HCTOUHUKH.

77 YcnoBus HaOIOICHUS
MaKCHMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenne uaTEpHepeHIN

80 Hudpakaus ceera
JudpakunonHas pemeéTka.

81 YcoBue HAOIIONEHNS TTIaBHBIX
MaKCHMYMOB

82 Pemenue 3amau

83 [Tomiepe4HOCTh CBETOBBIX BOJIH.
[Tonspu3zarnus cBeTa

84 Pemenue 3amau

85 CBeToBbIE ABJICHUS B IPUPOJIE

86 O00011eHNEe U CUCTEMATU3 AL
3HaHu# no Teme "OnTtuka"

87 KonTponbhas pabota no teme
«OnTuka»
['panu1bl MPUMEHUMOCTH

88 KJIACCHYECKON MEXaHUKH. 3aKOHBI
SNEKTPOAMHAMHUKH M TTPHHIIHIT
OTHOCHUTEIIEHOCTH

89 [TocTynartel cienuanbHOU TEOPUU

OTHOCHUTCIIBHOCTHU




[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeoOpazoBanus
Jlopenua. ¥YcnoBue npu4MHHOCTH.

90
OTHOCHUTENIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe]IeHne
BPEMEHM U COKPALLEHUE JITUHBI

01 OHeprus U UMILYJIbC
PENATUBUCTCKON YaCTULIBI
CBs13b Macchl ¢ SHEPrUen u

92 UMITYJIbCOM PEJIATUBUCTCKON
YacTULIbI. DHEPIHs MOKOs

93 PaBHOBecHOE TEeMI0BOE U3ITyueHHE

94 3akoH cMmelrennsa Buna

95 I'mnoresa M. Ilinanka o kBaHTax.
DOTOHBI

96 OHeprust 1 UMITYJIbC GOTOHA
®oroaddext. OnbiTe A. T

97
CroneroBa. 3akoHs! hoTorpdexTa
VYpaBHeHue DiHIITEHA 17151

98 dororddekra. "KpacHas rpanuma”
dboTtordpdexra

99 JlaBnaenne ceera. OnbiTel I1. H.
JleGenena

100 BosHOBBIE CBOIICTBA YaCTHIL
Bomnsl ne bpoins. JInuHa BOIHBI

101 ne bpoiins u pasmeps! o0nacTi

JIOKAJIN3aIUH JIBUKYIIICHCS
YACTHILBI




KopmyckynsipHO-BOITHOBOM

102
Jyaan3Mm

103 Judpakius 37eKTpOHOB Ha
KpUcTajl1ax
Crnenuduka u3mMepeHuii B

104 Mukpomupe. COOTHOIIECHUS
HeonpenenéHHocTei [ elizeHOepra

105 Pemenne rpadguyeckux 3amaq

106 Pemenue pacuéTHbIX 3a1aq
KonTponbhas pabota no remam:

107 "Ocuorl CTO",
"KopnyckynsipHO-BOITHOBOM
ayanu3m"
OIBITEI IO UCCIIETOBAHUIO

108 cTpoeHus aroma. [InmanerapHas
mojens atoma Pesepdopaa

109 [Moctynarer bopa

110 Bunel ciektpoB. CniekTp ypoBHEN
SHEpPruu aToMa BOAOPOAa

111 CrioHTaHHOE ¥ BBIHYXJIEHHOE
U3JIy4YeHHUE CBeTa

112 Jlazep
Hyknonnas mozaens siipa

113 I'eiizen6epra-MBanenko. 3apsaa u
MaccoBO€ 4ucio sAapa. M3oTomnsl.
PagnoakTuBHOCTH

114 3aKoH paJInOaKTUBHOTO pacraja.

CBoiicTBa HOHU3UPYIOIIETO




u3ny4yeHus. Bousaue
PaAOAKTUBHOCTHU Ha KUBBIE
opranusmsl. Jlozumerpus

115

116

117

118

119

DHeprus CBA3U HYKJIOHOB B S/pE.
Snepubie cunbl. Jledpekt maccbl
anpa. Slnepusie peakuuu. SnepHeie
peakropsl. [Ipobaembl
YIPaBISAEMOr0 TEPMOSAIEPHOIO
CHUHTE3a. DKOJIOITMYECKNE aCIIEKTBI
pa3BUTHUSA SAEPHOM SHEPIEeTUKU

MeTonbl perucTpanuu u
HCCIICIOBAHUS DJIEMEHTAPHBIX
yacTull. OyHJaMeHTalbHbIE
B3aMMOJIEUCTBUs. bapuoHBl,
ME30HBI U JICIITOHHI.
[IpencraBnenue o CtanaapTHOM
Mozaenu. KBapk-rimtooHHass MOAENb
aJpOHOB

®dusuka 3a npeaeaamu
CranpaptHoit mojenu. Témuas
MaTepusi U TEMHAs SHEPTHSL.
EnuHcTBO M3nyueckoil KapTUHBI
MHpa

OTanbl pa3BUTHS ACTPOHOMUH.
3HavyeHHe aCTPOHOMUU

[TprMEHUMOCTH 3aKOHOB (PH3UKH
TUTSE OOBSICHEHU ST IPUPO,IBI

KOCMHYECKUX 00BEKTOB. MeTO 11
aCTPOHOMUYECKUX UCCIENOBAHUMN




120

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOIIBI, PAIHOTEIECKOIIBI,
BHeaTMoc(epHasi aCTpPOHOMUS

121

Bun 38é3nnoro He6a. Co3pesnus,
APKUE 3BE3/bI, INIAHETBI, UX
BHUINMOC IBUXCHHUC

122

123

124

Conueunas cucrema. CoJHILe.
CoJHeyHas aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

3Be3 a6l TIIaBHOM
[10CJIENOBATEIBHOCTH

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O
IIPOMCXOXKIEHNUU U 3BOJIOLUU
ConHua n 3B€31. DTaribl )KU3HA
3BE3]

126

Muneunsiii [Iyte — Hama
["amakThka. TUIBI ranakTUK.
UYépHble AbIPHI B sApax TajJaKTHK

127

Bcenennas. Paciumpenne
Bcenennoii. 3akon Xab06ima.
Teopus bonpmoro B3peIBa.
PenukroBoe u3nyueHne

128

MacmtaOHasi cTpyKTypa




Bcenennoii. MeTaranaktuka

129

130

Hepeménnsie npobiieMsl
ACTPOHOMHH

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBanue MarHUTHOT'O MOJIA
IMOCTOSIHHBIX MarHUTOB' MJIN
"NccneqoBaHue CBOVCTB
dbeppomMaraeTUKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"OnpezeneHre MarHUTHON
WHAYKIIMHA HA OCHOBE U3MEPEHHUS
cuibl Ammnepa”

132

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
3JIEKTPOMArHUTHON UHIYKIIMH"
nm "OnpeneneHne HHAYKIIUU
BUXPEBOI0 MarHUTHOTO MoJs"

133

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue sBIEHUS
camouuaykiuu'" mwim "COopka
MO/JIEJIH JIEKTPOMAarHUTHOTO
reHeparopa"

134

DuU3nyeCcKui MPAKTUKYM 110 TEME




"N3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U
MPY>KMHHOT'O MasiTHUKOB"

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHuEe SHEPTUU B
IPYXKUHHOM MasiTHUKE"

136

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue nepeMeHHOTO
TOKa Yepe3 MOoCIIe10BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyILKY U pe3ucTop’ uiu
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B LIETIN
MEepEMEHHOT0 ToKa"

137

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3ydyeHue napameTpoB 3ByKOBOM
BOJIHBI"

138

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepeHue nokasarens
MIPEJIOMJIEHUS CTEKJIA" HIIH
"TTonydyeHne n300paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia u
JTUH3BL"

139

Pu3NYecKuil TPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BELIECTBA (HA IPUMEPE KUIKUX
auH3)" un "M3mepeHue
(OKYCHOTO pacCTOSTHUS




pacceuBaroux JUH3"

140

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habmonenue nudpakumu,
uHTEp(EepEHITNH U MOJIIPU3ALIUT
ceera"

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHue UMITyJIbca U
SHEPrUM PEISITUBUCTCKUX YaCTHULL
(o ¢oTorpadusim TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue nocrosiHHou Ilnanka
Ha OCHOBE HMCCJIEI0BaHUs
doTtordpdexra" nnm
"HccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

143

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa
pa3peKeHHOT0 aTOMapHOIO
BOJIOPOJa U U3MEPEHUE
noctosiHHoM Punbepra”

144

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue pagnoakTUBHOTO
¢dhoHa C HCTIOTB30BAaHUEM
nosumertpa" uinm "N3ydenue
HOTJIOIIEHUS OeTa-4acTHIl
aTroMUHAEM"




145

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HaOGnromeuus 38€34H0T10 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUTsI OTIPEACIICHHS
ITOJI0KEHHUSI HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3usi CeBepHOro nosymapms
U sipKue 3BE3/1bI" WK
"HaGnronenus B Teneckorn JIyHsl,
IUTAHET, TYMAaHHOCTEH U 3BE3/THBIX
CKOIUICHHI"

146

O00011IeHE U CHCTEMATHU3AIIHS
3HaHui. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOH cdepax AesITeTbHOCTH
YyelloBeKa

147

O00011eHNEe U CUCTEMATU3 AL
3HaHuil. Posb u MecTo ¢pusnku u
ACTPOHOMHUHU B COBPEMEHHOM
Hay4YHOW KapTHUHE MHpa

148

O00011eHNEe U CUCTEMATU3 AL
3HaHui. Ponb ¢pusnyeckoii Teopun
B (hOpMUPOBAHHH TIPEICTABICHHIMA
0 (pusuveckoi KapTHHE MHUPA,
MeCTO (PU3HUECKOIN KapTUHBI MUpa
B 00IIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX




MIPEJCTABICHUI O IPUPOJE

149

150

O000111eHNE U CUCTEMATU3ALMS
3gaHui mo teme "Kunemaruka"

O000111eHNE U cCUCTEMATU3ALIIS
sHagui o teMe "Kunematuka"

151

O06001IeHNEe U CHCTeMAaTH3aIINS
3HaHu# 1o teme "JluHamuka"

152

153

154

O00011IeHNE U CUCTEMATH3AIUS
3gagui 1o teme "Craruka
TBeporo Tena'"

O00011IeHNE U CUCTEMATH3AIUS
3HAHUU 110 TeMeE "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

O00011eHNe U CUCTEMATU3 AL
3HaHM# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

155

O00011eHNEe U CUCTEMATU3 AL

3HaHM 10 TeMe "TepMoauHaMuKa.

TenmoBeie MaIUHBL"

156

O00011eHNEe U CUCTEMATU3ALIS
3HaHWH o TeMe "ArperaTHsie
coctosiHus BemlecTBa. Da3oBbie
nepexonnl”

157

O00011eHNEe U CUCTEMATU3ALIS
3HAHWI MO TeMe "DIEKTPUIECKOe
mmosne"

158

OO00011eHUE U CUCTEMATU3 AL




3HaHu# 1o Teme "TlocTosTHHBIIM
3NEKTPUYECKUM TOK"

159

160

161

O00011IeHNE U CUCTEMATHU3ALIUS
3gauui 1o reme "Toku B
pa3Iu4HbIX cpenax”

O00011eHrEe U cCUCTEMATU3ALIIS
3HaHMH 110 TeMe "MarsutHoe
rojie"

PesepBuslit ypok. O60011eHNE U

CHUCTEMATHU3aIUs 3HAHUH 110 TEME
"DeKTpOoMarHuTHas MHIyKOus"

162

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTH3alus 3HaHUH 110 TEME
"Mexanndeckue Konedauusg"

163

Peseprubiil ypok. O60011eHIE U
CUCTEMAaTH3aIIHsI 3HAHWH 110 TeMe
"DreKTpOoMarHuTHbIE KosieOaHus"

164

165

166

PesepBHslit ypok. O60011IeHNIE U
CUCTEeMaTH3alMsl 3HaHUH 110 TeMe
"MexaHn4eckue u
3JIEKTPOMAarHUTHBIE BOIHBI"

PesepBHrlit ypok. O6001ICHHE U
cUCTEeMaTH3allus 3HAHUH 110 TeMe
"OnTuka"

PesepBHrlit ypok. O6001ICHHE U

cUCTEMAaTH3alKA 3HAHUH 110 TeEME
"OcnoBer CTO"

167

PesepBHbIil ypok. O0001ICHNE 1




cUCTEeMaTu3alus 3HaHUM 110 TeMe
"KopnyckynsipHO-BOJHOBO#
Jyanusm"

168

PesepBHeiit ypok. O600ICHHE 1
cucremMatTu3sanus 3HAHUH 110 TEME
"®u3uka aroma"

169

170

PesepBublit ypok. O60011eHNE U
CUCTEMAaTH3aIMsI 3HAHWH 110 TeMe
"®u3uKa aTOMHOTO SApa U
3JIEMEHTapHbIX yacTull"

PesepBuslit ypok. O60011eHNE U
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"JnemMeHThl acTpodu3uKu”

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






