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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHUM U TPEeOOBAHUN K pe3ylbTaTaM
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUKA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanuu, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETM M3Y4YeHHUs] (PM3MKUM HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e INIAHUPYEMBIE PE3yIbTaThl OCBOEHUSI Kypca (pU3MKH Ha 0A30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

e cOJIepKaHue yueoHoro nmpeamera « Ou3nka» mo rojgaM 00ydeHuUsl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JIUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWU, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueid u actpoHomued. Mcmonb3oBaHME W aKTHBHOC
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIYYEHHUsI HOBBIX MATEpHaJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMHUpPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TPY BHITIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKM i ypOBHS cpefaHero oOmiero oOpa3oBaHUs
MOJIOKEH PpAN HWIEH, KOTOPhIE MOXHO paccMaTpuBaThb KaK NPUHUMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmunocmu. B COOTBETCTBUU C HEM KypcC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3MKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYECCKUX TMPHIIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM palMOHAIBHOTO NPUPOIO0NOIB30BAHUS U HKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, TPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJII OINWCAHUS €CTECTBCHHO-HAYYHBIX SIBIICHHUA U
MIPOIIECCOB).

CUCTeMHO-IeSTENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPEexIe
BCET0 3a CUET OpraHU3allid YKCIEPUMEHTAIBHOU NESITEIbHOCTH O0YYarOInXCA.
Jns  Ga3oBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GPOHTAILHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepeyHe j1abopaTopHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMUA TPOBOJUTH KOCBEHHBIC W3MEPEHUS, HWCCIETOBAHUS
3aBUCUMOCTEH (DM3MUECKMX BEIMYMH W TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENsSeTCA PEUICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaK U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
XKU3HU, TpeOyromme BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus TOJDKEH N3ydaThCs B YCIOBUSX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITH
HeoOxoaumoe JaboparopHoe 0O0OpyAOBaHME [UIsl BBINOJIHEHHUS YKa3aHHBIX B
nporpaMMe Mo (pU3uKe YyYeHHYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCIIEIOBAaHMSI ~ U3YyYaeMbIX SIBIGHMM M  IPOLECCOB, OSMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcsi. TeMaTH4ecKHe KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAaHUU aHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMH TIEJIIMHU U3y4eHUS PU3UKHU B 00IIEM 00pa30BAHUM SIBIISIIOTCS:

e popMupoBaHUE HHTEpEca M CTPEMJICHHS OOYYalOIIMUXCS K HayuHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE NPEICTABICHUNA O HAYYHOM METOj]e MO3HaHWs U (OPMUPOBAHUE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSIM;

 popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjibTaTa U3yYCHHsI OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e popMupoBaHUE yMEHHH OOBACHATH SABIEHUS C  HCIIOJB30BAaHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e popMupoBaHUE NPEACTABICHUNA O pONU (PUUKU ISl Pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue 3TuX 1elield obecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



o IPHOOpPETEHNE CUCTEMBI 3HAHUH 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJCKYIpHYIO (U3HKY,
ANIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI acTpO(PU3HKH;

e popMUpOBaHHE yMEHHMH TNPUMEHATH TEOPETHYECKHE 3HAHUS  JiA
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
NPaKTUYECKHUX PEIICHUI B OBCEIHEBHON )KU3HHU;

¢ OCBOGHHE CIIOCOOOB pEUICHUS Pa3MUYHBIX 337a4 C SBHO 3aJaHHOMN
¢u3nyeckoil Mojenplo, 3anad, I[OApPa3yMEBAIOLUIMX CaMOCTOSTEIbHOE
co3JlaHue (hpu3n4ecKoi MoJIeNu, aJeKBaTHOM YCIOBUSAM 33a/1a4H;

e MOHUMaHHE (PU3NYECKUX OCHOB W TMPHUHIMIIOB JCHCTBHUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIQJICHWE METOJaMU CaMOCTOSATEIHHOIO IUIAHUPOBAHUS U TPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JJaHUE YCIIOBUN MAJISl Pa3BUTHS YMEHHUI NPOEKTHO-UCCIIEN0OBATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha u3yuenune ¢usuku B 11 kimacce — 34 yaca (1 gac B Henelnto).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JadopaTOpHBIX U

IPAKTUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYUTEIb JejaeT BbIOOD
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEP)KXAHUE OBYUYEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3anMOJEMCTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMKM MarHuTHOM MHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHYKIIWH TO0JIA OCTOSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKIWH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM moJje. Pabora cunsl JIopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIXKYILAs Cula WHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIBLHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHUH. OJEKTPOABWKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeHia Ha NOHBI 3JIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON UHIYKIMH.

ITIpaBuno Jlenua.



3aBUCUMOCTD DJIEKTPOABUKYIIEH CHIIbI MHAYKIIMM OT CKOPOCTH MU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHre MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIOaHUS.
["apmonnyeckue konedanus. [lepmoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyk€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoOJI€OATeNbHOM cHUCTEMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA M HAINIPSDKEHUSI OT BPEMEHM) JIs1
AJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpum mnocienoBaTeNIbHOM COENMHEHWM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEepeIayn.



Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH MEPHOJa MaJbIX KoJieOaHUM rpy3a HAa HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEPEMEHHOIO0 TOKa B LENH U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE B0JIHbL

Mexanudeckue BOJIHBI, yclioBuUs pacrnpoctpanHenus. Ilepuoa. CkopocTh
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
NuTepdepenius u qudpakius MEXaHUIECKIX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOspu3anus, 1udpaxmus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl.

TexHUYecKue YCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

Habmroienue oTpaskeHus U NpeoMIICHUsSI MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TOJSIpU3aIs, TudpaKius, nHTephepeHITHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
MJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbI yroyi MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.



Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. Ler.

CobOuparoniie ¥ pacceuBaroniue JuH3bl. ToHkasg suH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIUH3BI. YBEJIUYEHUE,
JaBAEMOE JIMH30MU.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCHMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHHYecKue YyCTpOMCTBAa M MPAKTHUECKOE MPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu Mukpockona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HaOmronenue audpakinu cBera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

M3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH
['paHuibl OPUMEHUMOCTH  Kjaccuyeckod  MexaHuku.  [loctynatel
CHEIUATbHOW TEOPUU OTHOCUTENIBHOCTU: HWHBAPUAHTHOCTh MOMAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTU DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTUHBI.
DHeprusi © UMIYJbC PEISITUBUCTCKON YaCTHIIBI.



CBs13b Macchl C C-)HGpI‘I/IeI\/’I H UMITYJIbCOM pCJ'ISITI/IBI/ICTCKOI?I HJaCTHUIbI. SHCpI‘I/IH
IIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHM OB ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dororddekra. YpasHenue DitHiTeHHa 111 Porodddekra. «KpacHas rpanuiar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBAa M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
¢doroaaTuuk, conHeuHas OaTapesi, CBETOAUO/.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodpdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHI.
[Inanerapnas mopens aroma. [locrynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BonnoBsie cBoiicTBa yactull. Bosmusl e bpoisist. KopnyckyisipHO-BOJTHOBOM
JTyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpenenieHue IJIMHBI BOJIHBI JIa3epa.

Habmoienue TmHeRvaThIX CEKTPOB U3ITyYEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HaOmronenue muHeyaToro crnekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, TOKA3bIBAIOIIUE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocrtaBa



paanoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknmonHass monens siapa [eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sapa. M30Tormel.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl sapa.

Snepnbie peakuuu. [lenenue u cuHTE3 AEP.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI AEPHON YJHEPTETUKMU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOIIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHsblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH M aCTPOPUIMKH

Otansl pa3BUTHUA acTpoHOMUU. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Connne. ConHeuHast akTUBHOCTh. M cTounuk sHeprun ConHIA W 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHLa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0beranue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus



HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpeieNIeHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEpHOro MOMyIIapHs U IPKUE 3BE3MBI.

Habnronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o0marniee NOBTOpeHue

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOW Hay4HOU KapTHHE MHUPa, pOJib (PU3NUECKON TeOpruun
B (OpPMHPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTHUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MAaTE€MAaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TUMoTe3a, (Pu3nyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHe IOAaU TIOCKUX (GUryp u oobéMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHUS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJIICHUS B KUBOM MPUPOJE, IECUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKASI CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHajus.

l'eoepagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
dhoToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEpPaTOp IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTteHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapaT, BOJIOKOHHAS OITHKA,
COJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIi YPOBEHB) JOJDKHO OOCCTICUUTHh JOCTHIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS yUeOHOro npeaMera «Pu3nKa» T0TKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOmUXCA PYKOBOACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEH MO3UIIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JI€SITETHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOro BOCIIHTAHUS:

UHTEpPEC K pa3IUyuHbIM cdepam npodhecCHuOHATBHOU IeATEeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYecKOro BOCIIMTAHNS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIIBHOCTH 3KOJIOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKUM  OCYIIECTBIISITH  MPOEKTHYHD U HCCIEI0BaTENIbCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITeTbHO  (OpMyJIHpOBaTh W aKTyallU3UpPOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNSITh 1N JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JOCTYKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHUBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTEPUATIBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIEM.
ba3oBble ucciaenoBare/bCKue 1eMCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00y1acTi (PU3KKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETaliU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B PA3JIMUHBIX Yy4eOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEH, PEAJiaraTb OpUTrHHAJIbHbIE MOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEpIpeTanuio MHGOPMalUU pa3INYHbIX BHIOB U (QOpM
pECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aa4 ¢ CcoOMoJicHHeM TpeOOBaHUN OSPrOHOMHMKH, TEXHHUKH OC€30IMaCHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKATHBHbIE YHUBepCaJIbHbIe YUYeOHbIe 1eiicTBUS:
OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NeSITEIbHOCTH;



pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3J1araTb CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh [EJId  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeneniarb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PEIICHMS] PACUYETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBATh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbBINH HHTELJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OLICHKU CHUTYyallud, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MPUHUMATh Ce0s, IOHUMas CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce nocTmKeHUS JIMUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI
no ¢Gu3MKEe IS YPOBHS CpEIHEro ooOimero o0Opa3oBaHUS y OOyYarOIIUXCS
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN UHTEIUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HAIIpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO LN H
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHHIA:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh M EIUHCTBO
bu3nyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJENEH:
TOUYEYHBIN JIEKTPUUECKUIN 3apsil, JIyd CBETA, TOYEUHbII HCTOUYHUK CBETA, SACpHas



MOJIeJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO sjipa MpH PELIEHUN (PU3MUECKUX
3ajay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PM3UKU: AJIEKTPUUECKAsl TPOBOAUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKOWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM M JBWXYIIMHCS 3apsi, JEKTPOMarHUTHbIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXECHHE, IPEIOMIICHUE,
unTepdepenus, audpakuus ¥ TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHas M HMCKYyCCTBEHHAas
PaAOAKTUBHOCTH;

ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MIPOLIECCHI), UCIONB3YSd (PU3NYECKUE BEIUUYMHBIL:
NIEKTPUYECKUHN 3apsill, CWJIa TOKa, AIEKTPUYECKOE HANPSDKEHHE, IEKTPUUECKOE
COIPOTUBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJIEKTPOJABIIKYILAs cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHna, MHIYKTUBHOCTh
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJIeH, MEepHOoJ U 4YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja TOoKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONKUCAHUM TPABUIBHO TPAKTOBATh (PU3NYECKHI
CMBIC]I HCIOJb3YEMBIX BEJIIMYUH, UX OO0O3HAUEHUS W EAUHUIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3YS
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, TEPHOJT MOJIypacaia, SHEPTHUs CBI3U
aTOMHBIX SI7Iep, NpPHU ONUCAHUM MPABUIBHO TPAKTOBATh (PUIUUYECKHI CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMIIBI, yKa3blBaThb (HOpMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHWHAMH,
BBIYHCIIATH 3HAaUCHHE PU3NUYECKON BETUUHUHBI;

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTIO U NapaJlIEIbHOTO
COCIMHEHNsI IPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
VMHIYKIUH, 3aKOH NPSIMOJMHEHHOTO PacCIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IIPEJIOMJICHUSI CBETA, ypaBHEHUE OWHIITEWHa Uil (oTodddexra,
3aKOH COXPAHEHMS DHEPrUH, 3aKOH COXPAaHEHHs MMILYJIbCA, 3aKOH COXPAHCHMS
AIIEKTPUYECKOr0 3apsAJ]ia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,



3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHHUMOCTH;

OMpENIENATh HAIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TMOJISI TPOBOHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTh U OIKMCHIBaTh H300pa)KeHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIh30BaTh H3BECTHBHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OPSAMBIX HM3MEPEHUH: TMPU H5TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJICHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOWPATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pEeIICHUs, MPOBOJIUTh Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJTYYE€HHOT0 3HaYeHUsI PU3NIECKON BEIMUUHBIL;

pelaTh KaYeCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHII C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHE ABIICHUS,

UCIIOJB30BaTh  MPU  pEIIEHWH  y4eOHBIX  3ajJlad  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETAIIUN
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;



NPUBOJIUTH IPUMEPHI BKJIa/la POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHME IPOLECCOB OKPYXKAIOIIEro MHUPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;
UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HH
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPONCTBAMH, Ul COXPAHEHUS 3JJ0POBbS U COOJIOACHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpene;
paboTaThb B Tpymme C BBHIMOJIHEHUEM pPA3JIUYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PALUOHAIBHO PpaCHpelessTh OO0sI3aHHOCTU U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYallMsIX, aJ€KBAaTHO OLEHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PAaCCMaTPUBAEMON IPOOJIEMBI.

KAJIEHJAPHO —- TEMATHYECKOE IINTAHUPOBAHUE

11 knacc 1 yac B Hegento

Ne TeMa ypoka Kou-Bo Hara Mpumeyanue
ypoKa JacoB NpoBe/IeHUs
1 MaruuTHOE 1oJie, ero cBoiicrBa. MarautHoe | 1 04.09.2023
[Tone MOCTOSTHHOTO ANEKTPUIECKOTO
ToKa. /[elicTBMEe MarHUTHOTO IOJis Ha
MIPOBOJIHHUK C TOKOM.
2 HaOmronenune nevictBus MaruuTHoro nmoist Ha | 1 11.09.2023
TOK
3 JleiicTBre MarHUTHOTO TIOJISI HA ABIDKYIIUUCS | 2 18.09.2023
aneKTpudeckuii 3apsau. JlaboparopHas padora 25.09.2023
Nel "HaOnrogenue neiicTBUST MAarHUTHOTO
1OJIg Ha TOK"
4 SIBieHMe ANEKTPOMArHUTHOM UHIYKIIUH. 3 02.10.2023
MarnuThsIi notok. ITpasumno Jlenna.
" 09.10.2023
JlaGopaTtopnast pabotaNe2"13yuenue
SIBJICHUS 3JIEKTPOMarHuTHOM MHIYKIUKU" 16.10.2023
5 Kontponbnas padota Nel. 1 23.10.2023

«MarsuTtHoe nojue. DJIeKTpOMarHuTHas

VHIYKIUS.




CB0OOHBIC U BBIHYK/ICHHBIC KOJICOAHMS.
VYci1oBus BOSHUKHOBEHUS KOJIEOAHU.
JluHaMHKa K0J1e0aTeIbHOTO JBHKCHUS.

["apmonnueckue KonebaHusl.

13.11.2023

Omnpenenenue yckopeHusi CBOOOIHOTO

MaJCHuA IIpU IMIOMOIIN MAasATHHKA.

20.11.2023

CBOOOIHBIE U BBIHYX/ICHHbBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMUsI.
KonebaTenbHbIi KOHTYP.

[IpeBparienue sHepruu npu

AJIIEKTPOMATHUTHBIX KOJIEOAHUAX .AHAIOTUS

MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuiTHbIMHA KOJIEOAHHSIMH.

27.11.2023

[lepeMeHHBIN AIEKTPUUECKUNA TOK.

04.12.2023

10

KonrtpomnbHas pabota Ne2.
«MexaHNY€eCKHE U AJIEKTPOMArHUTHbBIE

KOJIEOaHUD).

11.12.2023

11

['enepupoBanue 3J1EKTPUUECKON SHEPTUH.

Tpancpopmaropsi.

18.12.2023

12

MexaHW4eCKHUE BOJIHEI. PaCHPOCTpaHCHI/IC

MEXaHUYCCKUX BOJIH.

25.12.2023

13

DnekTpoMariuTHas BoiHa. CBoiicTBa

OJICKTPOMAariuTHBIX BOJIH.

15.01.2024

14

KonTponbnas padota Ne3.
«MexaHn4ecKue 1 3IeKTPOMarHuTHbIE

BOJIHBD)

22.01.2024

15

CkopocTb cBeTa. 3aKOHBI OTPAXKEHUS U
npesjomieHus cgera. [lonHoe oTpaxkeHue.

29.01.2024

05.02.2024




16

JIunza. [Toctpoenue n300pakeHUi,
JlaBaeMbIX JIMH30M. DopmyIia TOHKOH

JMH3EL. Pemenue 3aaay.

12.02.2024

17

Hucnepcus csera. Matepdepenmms

cera. Judpakuus ceera.

19.02.2024

18

Judpakumonnas pemierka. M3mepenue
JUINHBI CBETOBOM BouHBL. [lomsipuzanus

CBCTaA.

26.02.2024

19

KonTponbhas padorta Ne4.

«Onrtuka. CBETOBBIE BOIHED).

04.03.2024

20

ITocTynaTel TEOpUH OTHOCUTEIBHOCTH.
PengTuBUCTCKUI 3aKOH CIIOKESHUS

CKOpPOCTEH.

11.03.2024

21

3aBUCHUMOCTb SHEPTHH TENa OT CKOPOCTHU
€ro JBIKeHUs. PensiTuBucTCKasi TUHAMUKA.
CBs13b MEX1y Maccoil ¥ sHepruei.

®opmyna DUHIITEHHA.

18.03.2024

22

Bunel n3nydenuii. CnekTpsl ¥ CIEKTpajIbHbIE
anmapatbl. Bupsl ciektpoB. CriekTpaabHbIH

ananu3. JJaboparopHas paGora Ne4"
HabmtoneHue crijionHoro v JMHEH4aToro
CIEKTpOB"

01.04.2024

08.04.2024

23

HNudpakpacHoe u yabTpaduoiIeToBoe
n3iydenus. [1Ikama 3neKTpoMarHuTHBIX

W3JTyYEHUM.

15.04.2024

24

®Doroaddexrt. YpaBHeHHE DUHIITEHHA.

22.04.2024




®oToHbI. .MeTo/1bI HAaOIIOACHUS U 29.04.2024
PETUCTpAIMH JIEMEHTAPHBIX YaCTHII.
OTKpbITHE pagHOaKTUBHOCTH. Anb(da-, OeTa-
¥ TaMMa-H3JTy49eHUsL.

25 Crpoenue atoma. OnbiT Pesepdopaa. 2 06.05.2024
KBanrtoBsie nocrynatel bopa.
13.05.2024
PannoaktuBHble npeBpamenus. M30tonsl.
CrtpoeHrie aTOMHOTO sifipa. SIiepHbIe CHIIBI.
3aKOH paIMO0aKTUBHOTO pacnaja.
26 Snepuble peakuuu. TepmosinepHbIe 2 20.05.2024

peakuuu. [Ipumenenue saepHON YHEPTUN.
Jlazepwl. KontponsHas padota Ne5.

«CBetoBbIe KBaHTBI. DU3HMKa aTOMHOTO
SIIpay.

34

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakmnueit [lapdentreBoit H.A., AkiinonepHoe oomectBo «M31aTeascTBo
«IIpocsemenue»

» Gusuka, 11 knace/ Maxumes I'.J1., ByxoBues b.b., Hapyrun B.M. non
penakiueit [TapdpentreBoii H.A., AkuinonepHoe ooiiectBo «M31aTenscTBo
«IIpocseieHue»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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