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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMsSI OCHOBHOI 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeNbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIC MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LM M3Y4YEHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTaThI M0 rojiaM 00yUEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1mno rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIkoapHbIN Kypc QU3HKK — CUCTEMOOOpa3yoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMM  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (OopMUpOBaHHE YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPY BBINOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUMHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsIeTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMoOHAIBFHOTO MPUPOIONOIH30BAHUS U IKOJIOTHYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOpPHUPOJIe, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — OTO HCIOJB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUIsi KOHTPOJIE U OIEHKH, OCYIIECTBISICTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIbIO, TTO3BOJISIFOLINE MPUMEHSATh N3YYEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU sl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3HKWA WIA B YCIOBHUSIX HUHTETPUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
7a00paToOpHOTO O0OPYIOBAHUS JIOKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opMupoBaHHE WHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYIHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHupOBaHHE HAYYHOTO MHPOBO33PECHMSI KakK pe3ysibTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMmme 1o (QU3MKE TepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe nojie. IN1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa JIMHUN MarHuTHON
WHIYKIUU TOJIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe T1OJI€ TMPOBOJHMKA C TOKOM. KapTuHa NHHUN WHIYKUIHAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKX ¢ TOKOM. OnbIT Dpcreaa. BzanmoaerctBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb ¥ HanpaBiieHUE. /[BHKeHNE 3apsHKEHHONW YaCTULIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUHU. OJIEKTPOJABMXKYILNAsA CHJIa HWHIAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIAa WHIAYKUUU B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLIMH. OJIEKTPOJABMKYIIAA  CHJa
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHL, HHIYKIHOHHAS [1EYb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMU MarHUTHOT'O TTOJISL.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM MHAYKIIHAH.

[IpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILEH CUJIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHS
MAarHATHOTO MOTOKa.

SIBreHne caMOMHIYKIIAH.

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 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apMmonnyeckue konedanus. [lepmon, yacrtora, amrumryga u $aza KoyieOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

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

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

[lepemennbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JEHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPHU MPOU3BOJICTBE MeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

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

Habmronenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

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

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE GOIHbL

MexaHnudeckue BOJIHBI, yclioBUd pacnpoctpaneHus. llepuon. CkopocTh
pacrnpocTpaHeHusT W JJuHA BOJIHBL. [lomepedHble W TPOJOJBHBIE BOJIHBI.
HUuTtepdepenius u uppaxius MEeXaHUYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYeCKHue yCTPOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIWIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroienue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOaHUIA.

HccnmenoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpPAKEHHUE,
npesioMJIeHUE, MoJsspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi ceeta. [locTtpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Jucnepcus ceera. CiioxxHbIi cocTaB 6enoro cseta. LBer.

CoOuparormyie W pacceuBarolye JWUH3BL. ToHKas nwmH3a. DOKycHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

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

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMAaTHYECKOTrO CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpOMCTBA M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pacIpOCTpaHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETAa.
OnTuyeckue mpruodopBkI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorma, TeJIeCKomna.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOILIBIO MPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB U300paKeHUM B JTIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPUHU OTHOCHTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IMPUHIINI OTHOCUTEIIbHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKPAILCHUE
JUTAHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl € SHEPTUEN U UMITYJIbCOM PEJIATUBUCTCKON YaCTHULIbI. DHEPTHUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEPrUHN POTOHA C €TO YACTOTON. DHEprus
U UMIyJbe PoToHA.
OtkpeiTre u uccinenoBanue Goroaddexra. OnbiTel A. I'. CroneroBa. 3akOHBI

dboroaddekra. YpaBuenue DuHIITEHHA 151 PoToddpdekra. «KpacHas rpanuiia»
dboTtorpdexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

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

HccnenoBanue 3akoHOB BHelTHETo (GoTodddekTa.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBEIE cBOlicTBa yacTull. Bosnnsl 1e bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaIu3M.

CHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

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 wu3nmyuyeHus. CBoiictBa anb(a-, Oera-, ramma-u3Iy4CHHs.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anba-pacnag. OJIEKTpPOHHBIM 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
AJIEPHON DHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUN FIEMEHTAPHBIX YACTHIL.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

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

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruu CojHIAa U 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3/.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B SApax
rajakTHK.

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

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus



HaOnronenuss HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3uku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAaHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPaA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u o0bEma Tel.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAsT CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: NWHUAKM DJEKTPOINEpenady, TEHEPATOpP MEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUASA



OcBoenune yueOHOTO Tpenmera «®Du3nMKa» HAa ypOBHE CPEAHETO OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOKHO OOCCTICUUTHh JOCTIKCHUE CICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKay AOJIKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTHA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIUTATEILHOU ESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aNMO/ICCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTpuOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEICHUS,

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCyIero (pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpeC K pa3iu4HbIM cdepaM MpodheCCUOHAIBHOU NEATeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyay1ieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIE TIJIAHBI;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO B 001acTU
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTHUYECKOW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIeW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBHUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENeNATh e ACSITCIBHOCTH, 3a7aBaTh IapaMeTpPhl M KPUTCPUH HUX
JOCTHIKCHUSI,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3MYeCKUX SIBICHUSIX;
pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B IESITEIIBHOCTh, OIICHUBAThH COOTBETCTBHUE PE3YJIbTATOB
[EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nUecKoil HayKH;
BJIa/ICTh HABBIKAMHU Y4eOHO-HCCIIEI0BATEIBCKONW U MPOSKTHOU ACSITEIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelieHusi 3a1ad (HU3NIECKOTO COJEpNKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHMSI,



BIAJCTh BHAAMH JCATEIBHOCTH TI0 TMOJIYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAUNA, TMPEOOPa30OBaHUI0 ¥ TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acTH (PU3UKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIICHHUSI;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHsS 3aJaud  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIHsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT,

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO OOJACTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.
Pabora c nndopmanmueii:

BJIAJI€Th HABBIKAMU MOJydeHUs] UHPOpManuu (HU3HUECKOTO COICP>KaHUS U3
NCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIHLHO OCYIICCTBIATh IIOWCK, aHAJH3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUIHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HMHPOPMAIIUH;

UCIIOJIb30BaTh  CPEACTBa  WHMOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBbIX © OJTHUYECKHUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUSA B PA3IUYHbIX (opMarax cC
y49éTOM Ha3zHadeHUsT HHPOpPMAIIUU | TIEIICBOW ayIUTOPHH, BEIOUpast ONTUMATILHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

OCYUIECTBJISAThH OOLIEHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOM AESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh U MCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIUBUILYAIBHOU
paboTHI;



BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBUI C y4€TOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

OpPUHUMATh LM COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHCTBUSA MO €€ IOCTMIKEHMIO: COCTaBJIATh IUJIaH JEHCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3ULUM HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE e CTBHS
Camoopranusauus:

CaMOCTOSITENTFHO OCYIIECTBIATh MO3HABATEIbHYIO JACSITEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAaH PEIICHUS PACUYETHBIX W KaueCTBEHHBIX
3aJ]1a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON PabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPETOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHBHI B NESITECIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUI;

WCITIOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO0 HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTMX TIPH aHAJM3e pPe3yIbTaToOB
NeSITEIbHOCTH;



NPUHUMATD Ce0s1, TOHUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAINU3E€ pEe3yJIbTaTOB
NEATEIBHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B mponecce NOCTHKEHHs JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IPOTrPaMMBI
no (QusMKe A7 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLIECHCTBYETCS SMOLMOHAJIbHBIN WUHTEIUIEKT, IIPEANOIAr AFO NI
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJICHUS Pa3BUTHUSA COOCTBEHHOW 3MOLMOHAIBHOU c(epsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcrexy, ONTUMHU3M, WHHUIMATHBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JOpYTUX, YYUTBIBaTb €ro IMpH OCYIIECTBICHUH OOLIEHMs, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 11 kiacce mpeameTHbIe pe3ylbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B INPAKTUYECKOU IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYeCcKoi KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (U3MYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECYHBIM UCTOYHUK CBETA, sIACPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH pElIeHUH (PU3NYECKUX
3az1ady;

pacro3HaBath (pu3nUeckue sBJIEeHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HKH: 3JIEKTPUUYECKAS] TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aMMOJICVCTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBUE MArHUTHOIO TIOJISI Ha



IPOBOAHUK C TOKOM U JBWXKYLIUICS 3apsij, SJICKTPOMAarHUTHBIE KOJEOAHUS U
BOJIHBI, TPSIMOJIMHEIHOE pACIpPOCTpaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHUE,
unTepdepenus, audpakuus W TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3phext (poToaddekT), CBETOBOE JaBICHNE, BOSHUKHOBECHUE
JMHEHYaTOro CIeKTpa aTroMa BOJOPOAA, ©eCTECTBEHHAs M HMCKYCCTBEHHAs

pPaaArOaKTUBHOCTD,
OIMMCBIBATh M3YYCHHBIC CBOMCTBA BCIICCTBA (BHCKTpI/I‘ICCKI/IC, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHbIX cpezl) 151

AJIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), HUCIONB3YsAd (PU3NYECKUE BEIUUYMHBIL:
IEKTPUYECKUHN 3apsill, CWJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHUE, IEKTPUUECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYINAsA cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATyLIKH, SHEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOIO IIOJIEHM, MEPHOJ M 4YacToTa
KoieOaHull B KoJeOAaTeTbHOM KOHTYpE, 3apsl W cuja ToKa B Ipolecce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJIeOaHUM, (DOKYCHOE paCCTOSHUE U
ONTHYECKAs] CUJIA JIMH3bI, NPU ONKUCAHUM NPABUIBHO TPAKTOBATh (PU3NYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OO0O3HAUeHHs M EJAWHMIIbI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3Ys
(du3NYecKue BEIMYHUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPTHs U UMITYJIbC (POTOHA, IEPUOJ MOJypacnaaa, SHEPTUs CBSI3U
aTOMHBIX $IJIep, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMIIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMUUHBI,

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBICHMSI, UCIONB3YS (PU3NUYECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEA0BATEIBHOTIO U NapaJLIEIbHOTO
COEIMHEHNS MPOBOAHUKOB, 3aKOH J[xoymsa—JIeHma, 3aKOH 3IEKTPOMAarHUTHOW
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHMSI 3HEPrUH, 3aKOH COXPAaHEHHsI HMMIIYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUYECKOTr0 3aps]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, MOCTyJaThl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, mpu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

ONPENENATh HAIIPaBJICHUE BEKTOPA MHAYKLIUH MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHua;



CTPOUTh W OIUCHIBATh H300pa)KEHUE, CO37aBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLECCOB C HCHOJIb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUI: NpU 3TOM
dopMynupoBath mpoOieMy/3ajadyy M TUIOTE3Y YYEOHOro HKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpPYJOBaHUSA, MPOBOJIUTH OMBIT U
(GbOopMyIHPOBATH BHIBOIHI,

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaThb W3BECTHHIE
METO/Ibl OLIEHKHU MOIPEUIHOCTEN NU3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMIA: TPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpOBAThH
pe3ysbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENBCKOM U IPOEKTHOU
NEeSATEIbHOCTH C HMCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy1I0BaHUS;

pemarbh pacu€THbIE 3aJadd C SBHO 3aJaHHOW (HU3MUECKOH MOJIENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJy4YE€HHOT'0 3Hau€HUsl (PU3HUECKON BEJIUYUHBL;

pelaTh KaueCTBEHHBIE 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY pPACCYXACHUH C OMOpOM Ha M3y4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
Y TIPECTABICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAaIlWH, NPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MacHOrO UCMOJIb30BAaHUS B IMOBCEIHEBHON
KU3HU;

MIPUBOUTH MPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KHU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHHUSI 370POBbS U COOIOACHUS HOPM JKOJOTHUECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPYHIbI, PalMOHAIBHO paCHpenessiTh OOsI3aHHOCTH U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.



11 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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