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yueOHoro npeamera «DPu3nka» Ha yriyoJIEHHOM YPOBHE.
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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXKEHHM W TpeOOBaHWMU K pe3yjbTaTaM OCBOCHHUS
OCHOBHOI oOpaszoBaTenbHON mporpammsbl, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueit mporpammbsl BocnuTanus U KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuu,  peaqu3ylOIIMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHUSI TEM U PA3LEIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTHUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCS.
[Iporpamma mno ¢usuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenne kypca (U3MKH YriiyOJIEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4Jarommmcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHS 00pa3oBaHUs B
OpraHu3alMsIX MNpOPECCHOHANBHOIO O00pa30BaHMUS MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (Qusnke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOinéHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHus Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTAThI 110 roj1aM 00yUEHHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o @u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/JOB K TMpernojaBaHuio (pU3MKM Ha YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHMs 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. LLIkonpHbI Kype HU3HKH — cCHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEHUEe (U3MYECKUX 3HAHUU ONPENEIWIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX 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 oOydaromierocs, B (OpMHUpPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
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 COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
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 BOKPYr (¢u3nyeckux Teopuil. BenymuMm B Kypce sBIsieTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM 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. lIpm 3TOM paccmarpuBarorcss Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. i ¢pusuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MTPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKHU JJIS 3TUX BUJOB YUYEHHUECKUX MPAKTHUUECKUX Pa0OT OCYIIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (U3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOU (PU3UYECKOU MOJEIbIO, MO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYXKAIOUIEH KU3HH, TpeOyroIrue BhIOOpa
(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 00pa3oBaHMs JOJDKEH U3y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHWW ©W  TPOIECCOB, OJMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

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



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

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

dbopMupoBaHUE TPEACTABICHUN O poiu (U3UKH [Ji1 Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

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

JlocTrkeHHne 3TUX Ielied 00ecreunBaeTCsl PEeIICHUEM CIEAYIOMNX 3a/1a4d B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKHY;

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
bu3nuecKkoil MOJAENbI0, 3a/Jad, MOAPA3yMEBAIOIINX CAMOCTOSATEIBLHOE CO3[aHUE
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIPHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypOBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus otBoauTcs 34 yaca: B 11 kiacce — 34 yacoB (1 gacoB B HEENIO).

[Tpennaraemelii B mporpamMme no (U3MKE NEpeyeHb JIabOpaTOPHBIX U
IPAKTUYECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUYWTENb JEJIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaroIIMnXCsl.



COAEPXKXAHUE OBYUEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKUWU. KapThHa JMHUNA MarHUTHOMU
WHIYKIWH TO0JIA IOCTOSHHBIX MAarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. B3anmoneicTBre NpoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOyJb U HaIIpaBIICHUE. [[BUKEHNE 3apsIKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIKYINAA CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexktpudeckoe moje. OJICKTPOABWKYINAS CHIa WHAYKUHAU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIE
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEINb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCcTUIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TOJIS.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIMH.

ITpasuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KOJ1€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHME  KOJEOAHWUS.
["apmonnyeckue konedanus. [lepuoa, yacrtora, amrumryga u (aza xoneOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJIECOaHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM K0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOSICHUE AIEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckrue yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHUE: DIIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUYU 3IEKTPONEpPEAAUH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENM W3 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE GOIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u uppaxius MEeXaHUYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakius,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
YacTOTOM KOJIEOaHUIA.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KEHHE,
npesioMJIeHUE, MoJsspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexne. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETAa. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroy MOJHOIrOo
BHYTPEHHETO OTPaKCHHUSI.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroniye JuH3BL. ToHKas nwH3a. DOKycHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAKCMMYMOB TIpH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pACHPOCTPAHEHUE, OTPAXKEHUE U NPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300pAKEHUI B JTMH3aX.

Moaenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOILIBIO MPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaOmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIICLIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIBbHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKPAILCHUE
JUTAHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEPrU GOTOHA C €T0 YACTOTON. DHEPTUs
U UMIyJbe PoToHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHbI

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTuMK, CONTHEUHasi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacCTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myueHue M mOTIIOUIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoiis. KopryckyisipHO-BOJIHOBOM
JyaJu3M.

CHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnrogenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOXKHOCTh CTpOeHUs siapa. OTKpbITHE
panuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa



panuoakTuBHOrO wu3nydeHus. CpoiictBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusiHME pagOaKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnag. OIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHn4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: AO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3MKH

Otanbl pa3BuTHs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMHH.

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

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIA W 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpamMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonporo B3psiBa. PeMmkToBOE U3ITyYeHHE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus



HaOnroenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN U ONIPEeNICHHUs TTOJI0OXKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usi CeBEpHOro MOJyIIapus U SIPKHUE 3BE3/IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTUHE MHPA, POJib (PU3NMUECKONU TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kiacce OoCyIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHWE, HAay4HbIM (akT, rumore3a, Quznueckas BeIUYWHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbI M MX IMPOCKIHH HA OCH KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B KMBOW MPUPOJIEC, IEUCTBHUE
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpaghusi:  mMarHuTHBIE TIONIOCA 3€MJIM, 3JIEKU MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: NUHUAKA DJEKTPOIIEpenad, TEHEPAaTOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JInuHOCTHBIE pe3yabTaTbl OCBOCHHsS YydyeOHoro mnpeamera «Dusuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYarOIINXCsl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUKCKOTO OOIIECTBA, PAaCHIMPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPasKIAHCKOI0 BOCIIMTAHMSA:

e C(OpMUPOBAHHOCTh TIPaXXJAHCKOW  MMO3MLIMH  OOy4Yarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO O0IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIpaBJIE€HUMHM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLHAIbHBIMHU HWHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU ESITEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHICKOU TPaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3BUKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTH, B TOM
YHUCJIE B ACATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO Oy IYILIETO.

ICTETHYECKOI0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYLIETO PUZNIECKON HAyKeE.
TPYA0BOI0 BOCIIMTAHUS:

e HHTEpEC K pa3nuyHbIM cepaM MpodhecCuoHaNbHON NeSTEIBHOCTH, B TOM

YUCJ€ CBSI3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HaHHBIN BBIOOp Oyayiiel nmpodeccuu u peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHEI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO B
o6yacTi (pU3MKHM HA TPOTSHXKEHUU BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE IJI00ATBHOTO
XapakTepa 3KOJOrMUECKUX Mpodiem;

IUIAaHUPOBAHUE W OCYIIECTBIICHUE JACUCTBUI B OKpYXarolled cpele Ha
OCHOBE 3HaHUS 11Tl YCTONUMBOTO pa3BUTHSI YEIOBEUECTBA;

pacuupeHue OmbITa ACSITEILHOCTH SKOJOTHYECKON HampaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3HKE.

IHEHHOCTU HAYYHOI'O MMO3HAHU:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATH MPOEKTHYI0 U HUCCIET0BATEIBCKYIO
NEATEIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBnle Jjornueckue a1eicTBUA:

CaMOCTOATENbHO  (OopMyJIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEINU AEATENBHOCTH, 33JaBaTh IAPaMETPbl U KPUTEPUH HX
JNOCTHKEHHS,

BBISIBJIAIT 3aKOHOMEPHOCTM M TPOTHUBOPEUMST B PacCCMATPUBAEMBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBbI ¢ YIETOM aHaIN3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHUBBI B JEATEIBHOCTh, OLEHUBATh COOTBETCTBHE
PE3YyJBTATOB LIEJISIM, OLIEHUBATH PUCKU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIFOUEBBIMU MOHATHSIMH U METOJIaMH
bu3nuecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-UCCIIEIOBATEILCKON | MIPOEKTHOMN
JEATeIBHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HMUecKoro
COJEpKaHUsl, MPUMEHEHUIO PAa3IMYHBIX METOI0B MO3HAHMUS;

BJIAQJIETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3a/auy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTHl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJ€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYIMpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh NEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(POpMaLUU (PU3HMUECKOTO COJEp KaHUS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHMI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CpEACTBa MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MAaCHOCTH, TUTHEHBI, PECypcocOepeKeHns, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUSA B Pa3IMuYHBIX (hopMaTax C
y4€TOM Ha3HaueHus uHGOpMaIMM M UEJIeBOM ayAuTOpuH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax (U3UKA HW BO BHEYPOYHOU
NEeSATEeTLHOCTH;



pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aTthb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIIeCTBA  KOMaHIHOM MU
WHIUBUYAIBHON pabOTHI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH MU
KOOpJIMHUPOBATh JEUCTBUS 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JCHCTBUM, pacpeIesITh POJId ¢ YIETOM MHEHHH YJaCTHUKOB, 00CYX/I1aTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KJOTO yYaCTHMKAa KOMAHJIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JEATEIBbHOCTh B
obnacti (U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBbI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCHOJB30BaTh NpUEMBI pe(dIeKCUU I OLIEHKH CUTyalluH, BbIOOpa
BEPHOI'O PELLICHUS;

e YMEThb OILICHUBATh PUCKH U CBOEBPEMEHHO NMPUHHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
JeSITEIIbHOCTH;

e IIpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

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

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATBHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e DOMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMAaThb 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemaTh KOH(QIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuyenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU



TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJENCH:
TOUYCYHBIN AJIEKTPUYECKUHN 3apsij, Tyd CBETA, TOUYECYHBIA UCTOUYHHUK CBETA, sJICpHAsS
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sipa IMpU pelieHUuu (U3NISCKUX
3a]ad4;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JCWUCTBUSI TOKA, B3aUMOJICHCTBHE
MarHUuTOB, JJICKTPOMArHUTHAs WHAYKIMS, JI€MCTBUE MAarHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM W IBIDKYIIMICS 3apsfl, JJIEKTPOMArHUTHBIC KOJcOaHWs U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpoOCTpAHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
uHtepdepeHnus, audpakmus W MOOJApU3alldsS CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JMHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINO0aKTUBHOCTB;

OMKUCHIBATh W3YUYEHHBIC CBOMCTBA BENIECTBA (JIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOJUMOCTH  Pa3JIMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3YysS (PU3MUYECKHE BEIMYMHBI:
AIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJABUKYIAs Cuia, padoTa TOKa,
WHIYKIAST MarHuTHOrO TMoJisg, cujia Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD
KaTyIIKW, SHEPTUs DJICKTPUUECKOr0 W MAarHUTHOIO TMOJIEH, MEepHoJ W YacToTa
KoJieOaHWM B KojebaTeIbHOM KOHTYpE, 3apsij W Ccuila ToKa B IpoIecce
rapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABUIHLHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJIB3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIIBI, YKa3bIBaTh
GbopMyIIbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYHHY C JPYTHUMH
BEJIMYMHAMH;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHl, HCIOIB3YS
dbuznyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
JacTOTa CBETA, SHEPTUs M UMMYJIbC (OTOHA, IIEPHOJT TIOJIypaciaja, SHEPrus CBI3U
aTOMHBIX S7Ep, IPU ONHCAHWHM IIPAaBWJIBHO TPAKTOBATH (DU3UUYCCKHH CMBICT
UCIIOJB3YEeMbIX BEJIMYWH, UX OO0O3HAUYCHHUS M €IUHMIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3bIBAIONIME JAaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATH 3HAUCHUE (DU3NUSCKON BEIUINHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIONIB3Yys (U3MUECKHE
3aKOHBI M TIPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapajjIeIbHOIO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHna, 3aKOH BJIEKTPOMAarHUTHOM



UHAYKIHUH, 3aKOH MPSMOJIMHEIHHOTO pacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa it PoTodddexrTa,
3aKOH COXPAaHEHMS SHEPTUH, 3aKOH COXpPAaHEHUS UMITYJbCa, 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO 4HMCIia, MOCTyaaTel bopa,
3aKOH paJMOAaKTUBHOIO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHWE W YCIOBHUS (TPaHUIBI, OO0JACTH)
NPUMEHUMOCTH;

OIIPEEIATh HAIIPABJICHUE BEKTOPA MHAYKIIMU MAarHUTHOTO I0JIs IPOBOJHUKA
C TOKOM, cuJibl AMIiepa U cuiibl JIopeHua;

CTPOUTb U OIUCHIBaTh H300paKEHUE, CO34ABAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh AKCHEPUMEHTHI MO HCCICNOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLECCOB C HCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUH: NpPU ITOM
dopMynupoBarh mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIATH MPSMbIE U KOCBEHHBIE H3MEPEHUS (U3NUECKUX BEIUYHH, TPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/Ibl OLIEHKHU MOTPEUIHOCTEN NU3MEPEHUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TPU STOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeNaTh BbIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuja 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUN B
paMKax ydeOHOTO OHKCIIEpUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
JESTEIIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENbHBIX YCTPOMCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIONB3YS (hHU3UUEcKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUHUBYIO
IIENIOYKY PACCYXJCHUU C OMOpPOH Ha HM3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TPEJCTaBJICHUs y4eOHOW W HAyYHO-TIOMYJISIpPHON MHGpOpMAIUK, MOTYYSCHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyIo HH(OPMAIIUIO;



OOBSCHATh TPHUHIUIBI JCHCTBUS MAIINH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, Pa3inNdaTh yCIOBHUS UX O€30MaCHOTO HMCIIOJIh30BAHUS B IMMOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIJIi COXPAHEHUSI 3[I0POBbSI M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILIEH CpelIe;

paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenessaTh OOS3aHHOCTH |
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.
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1 | PeweHwne 3agay no Teme: MarHuTHoe nose 06.09.2023 . npvBaeKaTb §1-5
BHMMaHMe 0byya-toLmxca K 7.PN2843 P
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PeweHue 3agay no Teme: MexaHuueckune PUTENEHBIE OTHO-LIEHUA
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PeweHune 3a4a4 no Teme:
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PeweHue 3aga4 no Teme: 31,37,yn
8 A 25.10.2023 yatowmxca cobnto-aatb Ha 5 ynp
dneKTpoMarHuMTHble KonebaHma 4(5)
YpOKe 06-LienpUHATbIE
PeweHue 3agay4 no Teme: MNpon3BoacTso,
. HOPMbI NoBeJe-HuA, §38, ynp 5(1,
9 | nepefaya v UCMNONb30BaAHME SNEKTPUYECKOM 08.11.2023
npasuna 06-weHuA co 2)§39-41
3Hepruun
> v CTapwu-mu (yumtensmm) n
10 | Pewenve 3apay no Teme: Mexanuueckue 15 11.2023 CBEPCTHUKAMM §42 - 46
BONHbI (obyyvatowmmmcs); ©
11 PeweHune 3agay no Teme: 22 11.2023 OpraHu30BbIBaTL PaboTy §49,50§51 -
DNEeKTPOMarHUTHbIE BO/HbI 06Yy4al0-LUMXCA C COLMANB-HO 53
1 | Fewenve sanas no reme: 29.11.2023 3HAUMMOV MH-popmaLnelt | ogr, rp3-7
DNIeKTPOMarHUTHbIE BOJIHbI No NOBOAY NOAYYae-Moii Ha
13 | PeweHue 3aga4 no teme: CBETOBbIE BO/IHbI 06.12.2023 YPOKE CO-LManbHO 3HaUM- § 60 — 62
14 | PeweHne 3aaa4 no teme: CBETOBbIE BO/IHbI 13.12.2023 MOI MHbOPMaLMK - §60-62




15 | PeweHue 3aaa4 no Teme: CBETOBbIE BO/HDI 20.12.2023
16 | PeweHue 3aaa4 no Teme: CBETOBbIE BONHbI 27.12.2023
17 | PeweHue 3aga4 no Teme: CBETOBbIE BO/HbI 10.01.2024
18 z::oil-:;:;:f;\;;o Teme: I1eMeHTbl Teopun 17.01.2024
19 zs:loii;ti,?:fs;zo Teme: d1eMeHTbl Teopun 24.01.2024
20 zs:loii;ti,?:fs;zo Teme: d1eMeHTbl Teopun 31.01.2024
21 | PeweHune 3agay no Teme: CBETOBbIE KBaHTbI 07.02.2024
22 | PeweHune 3aaa4 no Teme: CBETOBbIE KBAHTbI 14.02.2024
23 | PeweHue 3a8ay no Teme: CBETOBbIE KBAHTbI 21.02.2024
24 | PeweHue 3a4a4 no Teme: ATomHaa Gpu3nKa 28.02.2024
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28 | PeweHue 3aaa4 no Teme: ACTPOHOMMA 03.04.2024
29 | PeweHue 3a8a4 no Teme: ACTPOHOMMA 10.04.2024
30 | PeweHune 3a8a4 no Teme: ACTPOHOMMA 17.04.2024
31 | PeweHue 334a4 no Teme: ACTPOHOMMA 24.04.2024
32 | PeweHue 3aaa4 no Teme: ACTPOHOMMSA 01.05.2024
33 | PeweHue 3aga4 no Teme: ACTPOHOMMSA 08.05.2024
34 | PeweHue 334a4 No Teme: ACTPOHOMMA 15.05.2024

obcyXaaTb, Bbl-CKa3bIBaATb
MHe-Hue. ® NobyaaTb
obyuatowmxca co-6a0aaTb
Ha YpOKe NPUHLMMbI y4eb-
HOM ANCUMMANHDBI U
camoopraHu3auuu;
noby»aatb 0by-yarowmxca
cobnto-aaTh Ha ypoke
NPUHLMNbI y4eb-HoM
AUCUMNIUHBI U
camoopraHusaumu;
aHan3MpoBaTh peanbHoe
COCTOA-HUe Aen B yuyeb-Hom
Knac-ce/rpynne
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

1. T7.A. Makmwes, M.A. MeTposa, C.B. CtenaHoB ®unsnka 11 kn. Y4ebHUK. dusnka 10 Kkn.: y4ebHUK
6a3oBbin yposeHb. M.: Jpoda, 2020

2. A.T. PoimkeBu4. C60pHUMK 3aaa4 no ¢pmnsunke. Mocksa, poda

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. T7.A. Makmwes, M.A. MeTposa, C.B. CtenaHoB ®unsnka 11 kn. YuebHUK. dusnka 10 Kkn.: y4ebHUK
6a308BbIi ypoBeHb. M.: lpoda

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1..T.A. Makuwes, M.A. MNeTtposa, C.B. CtenaHos ®Pun3mKa 10 Kn. YuebHUK. Pusnka 10 Kn.: y4ebHUK
6a308BbIi ypoBeHb. M.: lpoda

2. A.T. PoimkeBu4. C60pHUMK 3aaa4 no ¢pusmnke. Mockea, lpoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

*usana ¢dusmka: obyvatowan nporpamma. http://www.int-edu.ru/soft/fiz.html

Ypoku Gp13nKK ¢ ncnonbsosaHmem MHtepHeta. http://www.phizinter.chat.ru/

®usuka.ru. http://www.fizika.ru/

dusuka: konnekuma onbitos. http://experiment.edu.ru/

du3mnKa: aNeKTpoHHaA Konnekuma onbitos. http://www.school.edu.ru/projects/physicexp
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