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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMMebl, npeactaBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 10 (U3MKE HANpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuaromuxcs 11 ximaccoB mpu oOydeHHH
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma mo ¢usuke cooTBeTcTBYeT TpedoBanusim @OI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METallPpeAMETHBIM pe3ybTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoabHBIN Kype GU3UKH — CHCTEMOOOPa3yIOIIniA
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenenseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydarommxcs, B (OPMUPOBAHHE YMEHUHU MPUMEHSTH
HAYYHBI METO] TO3HAHMSI IPU BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEHM KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEJIEHUSA DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHHUS ECTECTBEHHO-HAyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK U3 OJHOIO pasleia Kypca, TaK U HUHTETPUPYS 3HAHHS U3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpakTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CpEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCJIOBHUSX HHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyJoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHKE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMmMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JT0Ka3aTEIbCTB;

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

JlocTmxeHre 3TUX Lenei o0ecreynBaeTCsl pelieHneM CIIeIyIoMMUX 3a7ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (PU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
DJIEMEHTHI acTPO(DU3HKHY;

e (dopMHupoBaHWE YMEHHH TIPUMEHSATH TEOPETUYCCKUE 3HAHHS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB pelIeHWs pa3IUYHbIX 3a7ad C SIBHO 3a/IaHHOM
duznyecKkol Monebplo, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manre GU3NIECKON MOJCIN, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJISI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo

oOpazoBanus otBoAuTCs B 11 kimacce — 66 gacoB (2 yaca B HEJCIIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE MepeueHb JadopaTOpHBIX U

MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Pasnen 4. dinekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHWTHL.  B3auMoAEHCTBHME  IOCTOSIHHBIX ~ MarHHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM HMHAyKUuMH. lIpuHIMOD cynepno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JIMHUNA MarHUTHON
WHIYKIUU TOJIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJSA JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb U HanpaBlieHKE. [[BHKeHNE 3apsHKEHHONW YaCTULBI
B OJIHOPOJHOM MarHuTHoM mnosje. Pabora cuibl JlopeHua.

SIBeHMe ANEKTPOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBUKYIIEMCS IIOCTYIIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBJIE€HHME CAMOMHIYKIMHU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHL], HHIYKIHOHHAS [1E€Yb.

Jlemoncmpayuu

OmnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM MHAYKIIHAH.

[IpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHre MarHuTHOTO I10JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHHUS.
["apmonunyeckue konebanus. [lepumona, vacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MasiTHUK. MaremMaTU4eCKuil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiit kKOHTYp. CBOOOAHBIE AJIEKTPOMATrHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUX KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

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

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.



Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

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

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBIE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHol BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYecKHue YCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHKE W MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: U NpeJoMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmroneHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJeOaHUIA.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3auus, Judpakuus, uHTephepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIICHHUS cBeTa. AOCONIOTHBIN MTOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Hucnepcus cseta. CroxxHblil cocTaB Oenoro ceera. LIBer.

CoOuparorie ¥ pacceuBaroiniyue JUH3BL. ToHKas nmH3a. DoKycHOE
pPacCTOSIHME M ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBusi HaOMOEHUS MAaKCUMyMOB M MHUHMMYMOB B UHTEpP(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAKCMMYMOB TMpH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHUE, OTPAXKEHUE U IMPEJIOMIICHUE CBETA.
OnTuyeckue mpuodopBkl.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOITA, TEJIECKOIIA.

Habmronenune natepdepeHIny CBeTa.

Hab6mronenune nudpakxium ceera.

HaGnronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3Mepenue nokasarens NpesioMIICHUS CTEKJIA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIBHOCTH DUHIIITECHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpPAIICHUE
JUTAHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUH POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbe (poTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»
dboTorpdexra.

JlaBrenne cBeta. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poToaddekTa.

Ceeroguop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHuIO o -4acTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u mnorionieHue
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHSI SHEPTHMHM Ha Jpyroil. Bumel
criekTpoB. CIEKTp YpOBHEM SHEPrUU aToMa BOJIOPO/Ia.

BosHoBbIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

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

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUsl sjpa. OTKphITHE
panuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa



panuoakTuBHOrO wu3mydenus. CBoiictBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOTO paclaja.

OHeprus CBA3HM HYKJIOHOB B siipe. SAaepubie cuibl. JledekT Macco spa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJICPHON SHEPTETUKH. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUN FI€MEHTAPHBIX YACTHIL.

®dynaameHTanbHbIe B3auMoecTBUsl. EAMHCTBO (GU3HUYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

HccnenoBanrie TpeKOB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHI@ U 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounr CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PenmmkToBoe U3iyyeHue.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C KCMOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mutaneT, Miteanoro Ilytu.

O60o01maromee NOBTOPEHUE

Ponp ¢usuku uW acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAaHUM TIPEACTABICHUM O (UINYECKONM KapTHHE MHpPA, MECTO
bu3nuecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHUEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumores3a, (uanyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelIEHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieIeHHE TUIOMIAIN TIIOCKUX (PUTYp U 00BhEMA Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW MpUpoe, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMUECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHau3.

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

Texnonocusa: NWHAMW DIEKTPONEpEAad, TIEHEPATOp MEPEMEHHOTO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0IKHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIEeTOCsl KaKk aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPTaHU3AIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOUYasl CTETUKY HAYYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAOLIEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY ITOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHThI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATH MMPHOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEACATCITbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCeHHS HMHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOUCK, aHAaJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHGOPMAIIUN Pa3IUIHBIX BHIAOB U (GopM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPeCcypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y49éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONITUMATIBLHYO
dbopMy TIpEICTaBICHUS ¥ BU3yaJTU3aIUH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
o0 pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBbI, CTaBUTb U (HOPMYIHPOBAThH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpoOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEATOIaTr AFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 11 kiacce mpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIFOAEH, LEIOCTHOCTh M EIUHCTBO
(bu3MYeCcKOo KapTUHBI MUDA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3UUYECKUX MOJIEIEH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECUYHBI UCTOYHUK CBETA, siAECpPHas
MOJIeJIb aTOMa, HYKJIOHHAash MOJENIb aTOMHOTO sipa MpH PEIIeHUH (PU3NYECKUX
3az1ady;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS] TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsSl Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsl, AJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTPAaHEHUE CBETa, OTPAXEHUE, MPETOMIICHUE,
unTepdepenus, audpakuus ¥ TONApU3AIMSA  CBETa, JHNCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3pdext (poToaddeKT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHENYaToOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHas M MCKYCCTBEHHas
PaOAKTUBHOCTH;

OMUCHIBATh M3YUYCHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJb3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CHJIa TOoKa B TpoIEecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypacnaga, SHEPTUsl CBSI3U
aTOMHBIX SIZIEp, TPU OMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JAaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHaTM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCHONb3Yys (PU3NUeCcKue
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MapaieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH BIEKTPOMArHUTHOU
WHYKINH, 3aKOH TPSMOJUHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa mia gororddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpu 3TOM Pa3inyaTh CIOBECHYIO (OPMYITHPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00JacTH)
NPUMEHUMOCTH;

ONPENEIATH HAIIPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO NOJISI TPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh U OIKMCHIBATh H300paXEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MIPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbOpMyIHPOBATH BHIBOIBI,

OCYULIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/bI OLIEHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYHMH B BHUJAE TaOMUL U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0r01aTh MpaBuia 0€30MacHOro TpyJa MPH MPOBEACHUM UCCIEIOBAaHUM B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENBCKON U MPOEKTHOU
NEeATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJadd C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCIOJB3Ys (PU3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHUSA 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAacUYE€Thl M OLICHUBATh PEaJIbHOCTb
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

penaTh KaueCTBEHHbIE 3a1a41: BBICTPAUBATh JIOTUYECKU HEITPOTHUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyeckue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPENICTABJICHUS YICOHOW W HAyYHO-TIOMYJISIPHON MHGOPMAINH, TTOTYIYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH()OPMAIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MACHOTO UCMOJIb30BAaHUS B IMOBCEIHEBHOU
KU3HY;



MIPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PalMOHAIBHO paCHpeNesisiTh OOsI3aHHOCTH U
IUIAaHUPOBATH JIESITEIbBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 1 2 bubnuorexa [JOK
' VHTYKIHS https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4yeckne U dJIEKTPOMarHUTHBIS bubnmnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 1
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATIBHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DneMEeHThl KBAaHTOBOW ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK

42 C1pocte atoma 4 https://m.eds00.ru/7f41c97c
bu6mmoreka [IOK
43 ATontoe PO > https://m.eds00.ru/7f41c97c
Wroro no pazueny 15
Paznen 5. KOMBUHUPOAHHBIE 3AJIAYHU
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
01 Obobwarouiee nosToperie 2 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 2
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 66



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHUME

11 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
IIpakTuk emeHus 3a1a4 «BekTo
M:FHHTH(}),II;I/[ IEH uu. Jlnaun ’ 1 bubmmorexa [JOK
I, https://m.eds00.ru/ff0c9778
1 MarHUTHOW MHIYKIIHH
[IpakTuky™m penieHus 3anay
«MarauTHoe noJie TPOBOHUKA C 1 bubnnoreka [JOK
TOKOM. B3aumonenctsue https://m.edsoo.ru/ff0c98fe
2 IIPOBOJAHUKOB C TOKOM»
JlaGopatopHas pabora «3yueHue 1 1 bubmmnoreka HOK
3 MAarHUTHOTO IOJIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
IIpakTuk eIICHUs 3a1a4
P . MP bubmuoreka [IOK
«JleficTBME MarHMTHOTO TTI0JIs Ha 1
https://m.edsoo.ru/ff0c9acO
4 IPOBOAHMK ¢ TOKOM. Cuinia Ammepa.»
[IpakTukym pemenus 3anay «Cuna 1 bubmuoreka [IOK
5 Jlopenma.» https://m.edsoo.ru/ff0c9df4
IIpakTukym pemenus 3aaad «IIotok
BEKTOpa MarHUTHOM MHAYKIuu. IC 1
MHAYKIMU. 3aKOH JIEKTPOMArHUTHON
6 uHaykiun Dapages»
JlaboparopHas paboTa
«I/ICCECI[OI]:EIHI/I: SIBJICHUS 1 1 bubnmotexa LOK
N https://m.edsoo.ru/ff0cal50
7 ANIEKTPOMATHUTHON UHAYKIIUN



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

[IpakTukym pemenus 3aaad
«HayKTUBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIWH.
DHeprusi MarHUTHOTO TMOJISI KATYIIKU C
TOKOM)

[IpakTukym pemenus 3aaad
«HayKTUBHOCTD. SIBIICHUE
camounaykiuu. 3/1C caMoMHayKIUU.
DHeprusi MarHUTHOTO NOJIsL KaTYILIKH C
TOKOM)

O6o06maromuii ypoxk «MarautHoe
nose. DIeKTPOMarHUTHAS HHAYKIHSD)

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KonTtponsHast pabora o Teme
«MaruuTtHoOe 1noue.
3HeKTpOMaFHI/ITHa$I HHIAYKIOHA»

[TpakTHKyM perieHus 3aaaq
«YpaBHEHHE TaAPMOHUYECKUX
konebanuii. [IpeBpaiienue sHepTUmn»

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MacCHI TPy3a»

[IpakTukym perenus 3aaa4y
«KonebarenpHblil KOHTYp. CBOOOAHBIE
DIIEKTPOMArHUTHBIC KOJIEOaHUS B
uiealbHOM K0JIe0aTeTbHOM KOHTYpE.
IIpakTuKyM penieHus 3aaad

«®opmyna TomcoHa. 3akoH
COXpPaHCHUA SHCPIrUr B UACAJIbHOM

bubnuoreka [{OK
https://m.edsoo.ru/ffOcad58

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb820

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4
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K0JIe0aTeTbHOM KOHTYPE»

16

17

18

19

[TpakTHKyM pelieHus 3aaau
«Pe3onanc. BeIHYX/IeHHbBIE
AJIEKTPOMATrHUTHBIC KOJICOAHUS

[TpakTHKyM pelieHus 3aaau
«ITepeMennsIit TOK. CUHYCOUIATBHBII
NepEeMEeHHbII TOK. MoIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIPSKEHUSD)

[TpakTHKyM pelieHus 3aaau
«Tpancdopmarop.»

[TpakTuKyM pelieHns 3a1aq
«IIepeMeHHBIN TOK»

bubnmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbd34

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

21

22

[IpakTukym pemenus 3aaad
«ITepeMeHHBII TOK»

IIpaxtuxym pemenus 3anad «lIepuon.
CKopoCTb pacnpoCTpaHEHHS U JUIMHA
BOJIHBD)

[TpakTuky™m perieHns 3a1ad «3BYK.
CkopocTb 3ByKa. ' poMKOCTb 3ByKa.
Bricora Tona. TemOp 3ByKa»

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcca54

bubmmoteka IIOK
https://m.edsoo.ru/ffOcccOc

23

IIpakTHKyM penieHus 3aaad
«OJIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U CKOPOCTb»

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24
25

[IpakTHKy™M penieHus 3aaaqd
«Pagnomokamusy

Kontponbnas padora «Konebanus u

bubnunoreka LIOK
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BOJIHBD)

https://m.edsoo.ru/ffOcc6f8

26

27

28

29

[IpakTukym penieHus 3anad
«IIpssMOnMHEHOE pacnpOCTpaHEHUE
CBETa B OJHOPOJHOMU Cpene.»

[TpakTHKyM pelieHus 3aaau
«OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paXEHU B IIJIOCKOM 3€pKaje

[IpakTuky™m penieHus 3anady
«lIpenomnenue crera. [lonHoe
BHYTpeHHee oTpaxeHue. [IpenenbHbiit
YTOJ1 IOJTHOTO BHYTPEHHETO
OTpaKEHUS»

JlaGopatopHas pabora «3mepenue
noKasareJisi IPeIOMIICHUs CTEKIIa

bubnmoreka [IOK
https://m.edsoo.ru/ff0cd350

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bubmuoreka [IOK
https://m.edsoo.ru/ffOcd7{6

bubmmoteka IIOK
https://m.edsoo.ru/ffOcd67a

30

[IpakTukym pemenns 3aaa4d «JIMH3BL.
[TocTpoenue n3o0pakeHui B IMH3E.
®dopMya TOHKOU JIMH3BL. Y BETUYCHUE
JIMH3BD)

bubmmoteka IIOK
https://m.edsoo.ru/ffOcddle

31

[IpakTukym pemienus 3aaay «JIMH3BL.
[TocTpoenue nzobpaxeHuii B JMH3E.
®opmylia TOHKOH JMH3bI. Y BEJIMYEHUE
JIUH3B»

32

33

IIpakTHKyM penieHus 3aaaqd
«I"eomeTprueckas ONTHKa»

[IpakTukym™m pemieHus 3a1aq
«UuTepepenius ceera.»

but6mmorexa [IOK
https://m.edsoo.ru/ffOced22

34

[IpakTuky™m perieHus 3aaad

but6mmoreka [IOK
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«dudpaxuus ceera. Judpakimonnas
pemeTKa»

https://m.edsoo.ru/ffOcf02e

IIpakTukym pemenus 3aaad
«IIonepeyHoCTh CBETOBBIX BOJIH.

35 [Monspusanus cBeta»
[TpakTux SIICHUS 3a]1a4
((§OCT J'IZ”I:LIP crie I/IaJ'ILHf)I/IW TEOPUH bubmorexa LOK
4 B P https://m.edso0.ru/ff0cf862
36 OTHOCHTEIILHOCTH.
[TpakTHKyM pelieHus 3aaau
«OTHOCUTENBHOCTh bubnunoreka LIOK
OJHOBPEMEHHOCTH. 3aMeJICHUE https://m.edsoo.ru/ffOcfa42
37 BPEMEHHU U COKPAIICHUE JITTHHBD
[TpakTuKyMm perieHus 3a1ad « JHeprust
Y UMITYJIbC PEISATUBUCTCKOMN YaCTHULIBL. bubmmnoreka HOK
CBs13b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru/ff0cfc68
38 UMITYJIbCOM. DHEPIHUs IOKOS.»
KonTponshnas pabora «Onrtuka.
OCHOBHI CHICITUATBHON TEOPUH bubmorexa LOK
H P https://m.edsoo.ru/ffOcf6f0
39 OTHOCUTEIILHOCTH
IIpakTuk enreHus 3aja4 «@OTOHBI.
d)lc)) M n;’lIv[—IJfaHKa OHe Jim[ u bubmorexa [TOK
pMYy ’ p https://m.edsoo.ru/ffOcfel6
40 UMITYJIBC GOTOHAY
[IpakTuk CIICHUS 3a]1a4
P yMP N N 8 bubmuoreka [{OK
«YpaBHEHHE DWUHIITEHHA 15
https://m.edsoo.ru/ffOcffc4
41 dboTtorpdexra.»
[IpakTuk eIICHMS 3a71a4 «3aKOHBI
(b(I:Toa(b(b}:(Tz «K aCHasI{I rpaHUIIa» bubmmorexa [JOK
@ paHii https://m.edsoo.ru/ff0d015e
42 doroapdexrar
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[IpakTukym pemenus 3aaad
«JlaBnenue cBera. OnbiTel 1. H.

bubnunorexa LIOK
https://m.edsoo.ru/ff0d04a6

43 JleOeneBa.»
IIpakTukym pemenus 3aaad
44 «KBaHTOBas onTUKa»
Pemenwne 3agad mo teme « JI€MEHTBI bubmuorexa [JOK
45 KBaHTOBOI ONTHKN» https://m.edsoo.ru/ff0d0302
[TpakTuk emieHus 3a1a4 «OnbIThI
Pe‘iep@or})’;aio PaCCEesIHUIO (.-YaCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
46 [TnaneTapHas MoJieIb aTOMay
[IpakTukym perienus 3aaa4y Bbu6moteka LJOK
47 «IIocrynarst bopa» https://m.edsoo.ru/ff0dOafa
[TpakTHKyM pelieHus 3aaau
«M3ny4yenue u nornomieHue GoToHOB bubmuoreka [IOK
IIPU IIEPEXOJIE aTOMa C OJTHOTO YPOBHS https://m.edsoo.ru/ff0dOafa
48 SHEPTUU HA JPYTOM».
[TpakTukym pemenus 3anad «BomnHbl bubmuoreka [IOK
49 ne bpoitns.» https://m.edsoo.ru/ff0d0ca8
[IpakTukym pemenus 3aaad bubmmnoreka HOK
50 «PannoakTHBHOCTE.» https://m.edsoo.ru/ff0d0fd2
[IpakTukym pemenus 3anad «SnepHas
51 buzmka»
[IpakTukym pemenus 3anay «SaepHast bubmuorexa [JOK
52 duzuka» https://m.edsoo.ru/ff0d1162
ITpakTuk enIeHus 3a1a4 « JHeprus
01312131/1 HyKyJTOII){OB B ;mpe.ih[epHLIep bubnmorexa LHOK
https://m.edsoo.ru/ff0d1356
53 peaKLm
54 [IpakTukym pereHus 3anad bubnuorexa [JOK
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«KoMOWHUPOBAaHHEIE 3212491

https://m.edsoo.ru/ff0d0e38

[TpakTHKyM pelieHus 3aaau

55 «KoMOuHHpOBaHHBIE 321241 L

[TpakTukym pemeHus 3agad 1
56 «KomMOMHUpOBaHHBIC 3a/1a4N»

IIpakTukym pemenus 3aaad 1
S7 «KoMOMHMpOBaHHBIE 321241

[TpakTukym peueHus 3agad 1
58 «KoMOMHMpOBaHHBIE 321241

[TpakTukym pemeHus 3aaad 1
59 «KomMOMHUpOBaHHBIC 32124

[IpakTukym pemenus 3aaad 1
60 «KoMOMHHpOBaHHBIE 321241
61 HToroBas KOHTpoOJIbHAsA paboTa 1
62 O06o0marmuil ypox.
63 O06006mmarmui ypoxk. 1

PesepBHBIi ypok. MarHuTHOE 1OJIE. 1
64 DNIEKTpOMarHuTHask UHIYKIUS

Peseprubriit ypok. Ontuka. OCHOBBI

ClIelIMaIbHON TEOPUU 1
65 OTHOCHUTEJIBHOCTH

1 bubnunorexa LIOK
66 PesepBHblit ypok. KBanToBas ¢gusuka. https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I1O 66

[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMHUPOBaHHHM COBPEMEHHON HAy4yHOH KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

11.2

11.3

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YyYCHHBIX (U3NYECKUX MOIECTICH:
TOYEUYHBIN IEKTPUYECKUH 3apsl, slepHas MOJEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aJa4

Pacno3naBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
AJIEKTPUYECKAs] TPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JEHCTBUS  TOKa, B3aMMOJICHCTBHE MarHMTOB,
JIEKTPOMArHUTHAsT HWHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
Kone0aHus W BOJHBI, MPSIMOJHMHEHHOE paclpOCTpaHEHUE CBETa,
OTpakeHHe,  IpelomiieHue, uHTepdepeHuMs, audpakuus U
MoJIIpU3allvsl CBeTa, AMCIEPCHS cBeTa, (OTOANIEKTpUUecKuil sddext
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHAS

PAaaOaKTUBHOCTD

11.4

OnuceiBaTh M3YYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUYCCKHE,
MarHuTHbBIE, ONTHYECKUE, DIEKTPHUUECKYIO0 MPOBOAUMOCTh Pa3TUYHBIX
Cpel) U DJJIEKTPOMArHUTHbIE SBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckre BENWYHMHBLI:  OJJEKTPUUECKUH  3aps], CHilIa  TOKa,
ANIEKTPUUECKOE  HANpPSDKEHHWE,  AJIEKTPHUECKOE  CONPOTHBIICHHE,
paszHocTh moTeHnuanon, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
monsa, cuna Awmmepa, cuina JlopeHnla, WHAYKTUBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 W MArHuTHOI'O HOJ'IGI\/’I, nepuoa M 4Yacrora
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsil U CUjla TOKa B TMpoIlecce
TaQPMOHHYECKHX  JJICKTPOMArHUTHBIX  KOJEOaHWUI, boxycHoe

PacCTOAHUC U OITHYCCKAasd CUJIa JIMH3bI; MPH OINHCAHHUU IIPABUIIBHO




TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIHYMH, HX
0003HAYCHHsT W EIUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BETUYHUHY C JPYTUMH BeTMYMHAMHU

115

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)I/ISI/I‘ICCKI/I6 BCIUMYUHBI: CKOPOCTHh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
nmoigypacmnaga, OSHEprusgd CBA3M ATOMHBIX AACP;, MHpPHU  OIMUCAHUU
IpaBUJIbHO TPAKTOBATb (1)I/I3PI‘-ICCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCJIMYHH,
uX 0003HAUYEeHHUA U CAWHUIIBI, YKa3bIBaTb q)OpMy.]'IBI, CBA3bBIBAOIIUE
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIHMHU BCINYUHAMHU, BBIYHUCIIATDH

3Ha4YCHHE (PU3NUECKON BETUIMHBI

AnanmusupoBaTh (U3WYECKHE TPOLECCHl W SBICHHS, HCIOIB3Ys
¢usznvyeckne 3aKOHBI WM OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO YW IAPAJLIEIBHOIO COEAVHEHHS ITPOBOAHHKOB,
3akoH Jxoynsa — JleHua, 3aKOH 2J€KTPOMarHUTHON MHAYKLHH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, YypaBHEHHWE  OUHIUTEHHA Ui
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
HUMIIYJIbCA, 3aKOH COXPAaHEHMS DSJIEKTPUYECKOIO 3apsja, 3aKOoH
COXpaHEHUs  MAaccoBOrO0  4YMCJa, mocryinarel  bopa,  3akoH
PaguMOAKTUBHOIO pacnajga; IMpH 3TOM pa3IMy¥aTh  CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHu1IbI, 06J1ACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUC BCKTOPAa HWHAYKIIMKX MArHUTHOI'O TIIOJIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

CTpOI/ITL n  OIIMUCHIBATH I/1306pa)KeHI/Ie, co3agaBacMoO€  INJIIOCKHM

3€pKaJioM, TOHKOW JIMH301

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB € MCIOJB30BaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUH; NpU
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO
000pynOBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcyiecTBiATh MpsIMbIE U KOCBEHHBIE M3MEPEeHUS (PU3MUECKHX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBINA CIOCOO U3MEpPEHHsS U

HUCIIOJIB30BaTh U3BECTHHIC METOIbI OICHKN HOFpeHIHOCTefl H3MepeHHfI

11.11

HccnenoBath 3aBHCUMOCTH (PU3WYECKUX BETUYHH C HCIIOIH30BAHUEM
NPSIMBIX ~ M3MEPEHWH; TIPU OTOM KOHCTPYHPOBATh YCTAHOBKY,

(GuKCcUpoOBaTh PpPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX




BEJIMYUH B BUJE TaONMIl U TpaduKOB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

11.13

11.14

CobmiomaTes mpaBuia 0Oe30macHOro TpyAa TMpH  MPOBEACHUU
UCCIIEIOBAaHUH B paMKax y4eOHOTO OKCIEpPHMEHTa, YydeOHO-
HCCIIEI0BATENILCKON M MPOEKTHON AEATEIBHOCTH C MCIIOJIB30BAaHHEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1a0OPaTOPHOTO 000PYI0BAHUS

Pemate pacuérHple 3a/1aud ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TIPUHITUIBI, HA OCHOBE aHAlM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
(dbuznvecKkrue BEIMYMHBI U (POPMYJIIbI, HEOOXOAUMBIC IS €€ pelIeHus,
MPOBOJIUTH PAcUETHl M OIEHHWBATh PEATBHOCTH MOJTYYECHHOTO 3HAYCHUS

(hU3HYECKON BETUIMHBI
Pemath ~ Ka4yeCTBEHHBIC  3aJauyd:  BBICTPAMBaTh  JIOTMYECKH
HEMPOTUBOPEUYMBYIO IIEMIOYKY PACCYKIACHUN C OMOPON HAa M3yYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHEBIC
UH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpHpETalMi M IpPEeJICTaBICHUs y4yeOHOM W Hay4yHO-IOIMYJIIPHOM
nHpOpPMAINY, TIOTYYCHHOW W3 Pa3IUYHBIX UCTOYHUKOB; KPHUTHUYECKH

aHAJM3UPOBAThH MOTyJaeMyr0 HH(OpMAIHIO

11.16

OOBSACHITh MPUHIIMIBI JEHCTBUS MAIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MacHOTO HCIOJIb30BAHUS B

NOBCEIHEBHOMU KN3HU

11.17

11.18

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb3oBaTh TeopeTHyeckue 3HAHUSA MO (PU3MKE B TOBCETHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, A4 COXPAaHCHUA 30pPOBbA U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOT'O ITOBCACHHUS B Opr>I(aI-OH_[eI\/'I cpeac

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYINIbl,  pPalHOHAIBHO  PACHpeieNiTh
O053aHHOCTM M IUIAHUPOBATh  JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallMsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 U3 YYaCTHHUKOB

TPYIIIBI B PELIEHUE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KIIACC

Kon Koanposepsiemoro

pa3aejia IJIEMEHTA
4

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHASI UHAY KW

43.1

43.2

4.3.3

IlocrosiHHBIE MarHuTbl. B3ammojencTBue

IIOCTOAHHBIX MarHUTOB

MaruuTtHoe mone. BekTop MarHuTHOH
uHayKuu.  [lpuHmun — cynmeprno3unuu.
Jlunun MarnutHOM wuHAYKIMU. Kaptuna
JUHUMA  MArHUTHOM  MHAYKIUU  TOJSA

IIOCTOAHHBIX MarHuTOB

MarauTHoe TM0Jj€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJS JUIMHHOTO MPSIMOTO
IPOBOJIHUKA M 3aMKHYTOTO KOJIbLIEBOTO
MPOBOJIHMKA, KATYIIKA C TOKOM. OTmbIT
Opcrena. BzaumoneiicTBue NpoBOIHUKOB €

TOKOM

4.3 434

Cuna Amnepa, €€ MOYJIb U HAIIPaBIICHHE

4.3.5

Cuna JlopeHua, e€ MOJyJIb M HallpaBJICHHUE.
JIBrokeHne — 3apsOKEHHOM  4acTHIpl B
OJTHOPOJJHOM MarHuTHoM moje. PaGora

cunbl JlopeHna

4.3.6

SIBrieHME DNEKTPOMAarHUTHOM UHAYKIUH

4.3.7

[ToTok BeKTOpa MAarHUTHON MHIYKIIMU

4.3.8

4.3.9

OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHOMN
unayknnn Dapanes

BuxpeBoe snextpuueckoe none. IJIC
WHIYKIIMA B TPOBOJHUKE, IBHKYIIIEMCS
MOCTYNaTeNbHO B OJJHOPOJJHOM MarHUTHOM

10JIE

4.3.10

[IpaBuio Jlenna




NHayKTUBHOCTB. SIBIEHHME CAMOMHIYKIIUU.

4311
OJIC caMOMHAYKIIMU
DHeprusi MarHUTHOIO TIOJISl KAaTYIIKUA C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue  yCTPOMCTBA:  IOCTOSHHBIE
MAar"uThl, 3JIEKTPOMAarHUTHI,
4.3.14
3JIEKTPOBUTATEITb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTUll, UHIYKIIMOHHAS NI€Yb
[IpakTrueckue paboTHI. N3yuenue
MarHMTHOTO IO KaTYHIKH C TOKOM.
4.3.15 UccnenoBanme gelcTBUS  IMOCTOSIHHOTIO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SBJICHUA BHCKTpOMaFHHTHOfI HUHAYKIIUHA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

Konebarenbnas cucrema. CB0OOIHBIE
KojeOaHus. ['apMoHHMYeCKHE KoyeOaHusI.
Ilepwon, wacrtora, ammumtyna u (dasa

KOJICOaHU

[IpyxuHHBI MasTHUK. MaremaTu4ecKui

MasATHHK

513

VYpaBHEHHE TapMOHUYECKHX KOJIEOaHUIA.
Kunematnueckoe u JTUHAMUYECKOE

OMMCAaHME KOJIE0ATETBbHOTO JIBUKECHUS

5.14

5.15

[Ipespamenue SHEPruu pu
rapMOHMYECKUX  KoneOaHusix.  CBs3b
aMILTATYbI KoJleOaHui UCXOJIHON
BEJIMYMHBI C aMIUTUTyJaMu KosieOaHuil eé

CKOPOCTH M YCKOPEHUs

Konebarenbupiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B
UAeaIbHOM  KOJIeOATeIbHOM  KOHTYE.

Amnayorus MCXKAY MCEXaHUUYCCKMMHU U




5.1.6

3JEKTPOMAarHUTHBIMU KOJIeOaHUSIMHU.
®opmyna TomcoHna

3aKoH COXpPaHCHUA SHEPTHUU B HACAIIBHOM

Kosie0aTeIbHOM KOHTYpE

5.1.7

5.1.8

Brinyx1eHHbIE MEXaHUUYECKHE KOJICOAHUS.
Pe3onanc. Pe3onanchas KpHBasl.
Brinyxaenusie AJIEKTPOMArHUTHBIC

KoJIe0aHusl.

Ilepemennbii  TOK.  CuHycCOMAAIbHBIN

IIEPEMEHHBIN TOK.

5.19

5.1.10

MouiHocTtb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE M JEHCTBYIOIIEE 3HAYCHHE
CUJIBI TOKA U HaIIPSKEHUS

Tpancdopmarop. [IpousBoactso, nepegaua
U NOTpeOJIEHUE DIIEKTPUYECKOM IHEPIUH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIEKTPUIECKON SHEpIuu. Kynerypa
MCIIOJIb30BaHUs ANIEKTPO3HEPIUH B

MOBCEIHEBHOMN KU3HU

5.1.11

TexHunueckue ycTpoicTBa: ceiicmorpad,
NIEKTPUUECKHI 3BOHOK, JMHUU

QJICKTpomepeaaqd

5.1.12

IIpaktnueckne pabotel. MccaenoBanue
3aBHCUMOCTH MEpUOJIa MAJIbIX KojeOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LEeNy W3 TOCJIENOBAaTEIbHO COEIUHEHHBIX

KOHACHCATOPpA, KATYIIKH U PE3UCTOPA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521
5.2

5.2.2

Mexannueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon.  CkopocTtb
pacmpocTpaHeHuss ¥ JUIMHA  BOJIHBI.

HOHepC‘-IHLIC " IpOJ0JIbHBIC BOJIHBI

###Par##H# Untepdepenius n nudpaxius

MEXaHHNYECCKHUX BOJIH




5.2.3

5.24

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTta Tona. TeMOp 3Byka

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBHS
M3JIY4eHUS  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTanus Bexktopos E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHUE, MOIIpH3aLus,
mudpakuusi, uHTtepdepenuus. CKopocTb

OJICKTPOMAardiuTHBIX BOJIH

[lIxana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHEeHHE 3TEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY

[IpuHIMIBI PagUoOCBI3U U TCIICBUICHUS.
Paguomokanus. DIEeKTPOMarHuTHOE

3arpsI3HEHUE OKPYXKAIOLIEH Cpebl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
pagap,  pagMONPUEMHUK,  TEJIEBU30D,

aHTeHHa, TenedoH, CBU-neun

53

##PartH##OII TUKA

531

5.3.2

5.3.3

[IpsAMonnHEHOE pacnpoOCTpaHEHUE CBETa
B OIHOpOJHOM cpene. JIyu cBera
Otpaxenue cBera. 3aKOHBl OTpPaKEHHUS
cBera. [locTtpoenne M300paXkeHUA B THIOCKOM
3epKaje

[Ipenmomiienne cBera. 3aKkOHBI IPETOMIICHUS

CBCTa. AOCOIIOTHEIN IIoKa3aTecib

MIPEJIOMIICHHUS

5.34

[TormHoe BHYTpEHHEE OTpaKECHHE.
[IpenenbHblid yron MOJTHOTO BHYTPEHHETO

OTpaKEHUS

535

Hucnepcuss  cBeta. CIIOXKHBIH ~ cOCTaB




Ocnoro cBera. LlBet

5.3.6

CoOwuparonue ¥ pacCcerBAOIINE JUH3BI.
Toukass nuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasT  CWJa  TOHKOW  JIMH3BI.
[TocTpoeHnne n300pakeHN B COOMPAFOIINX
u pacceuBaomux jauH3ax. Dopmyna
TOHKOM JIMH3BL. YBEJIWYEHHUE, J1aBaeMoOe

JIMH30H

5.3.7

5.3.8

5.3.9

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITHUKH

Hutepdepennus  cBera.  KorepeHTHbIe
HCTOYHUKH. Vcnosus HaOJIIOIeHUA
MaKCHMYyMOB u MHHAMYMOB B
UHTEpPEPEHIIMOHHOW KapTHHE OT JBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

Hudpakmus  cera.  JudpakumoHHas
pemérka. YciaoBue HaOIIOACHHS TIaBHBIX
MaKCHMYMOB npu MaJCHAN
MOHOXPOMATHUYECKOTO CBETa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

[Tonspuszanusa ceera

5311

TexHudeckue yCTpPOWCTBA: OYKH, JIyNa,
¢doroanmnapar, NPOEKUUOHHBIA ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, T paKkInOHHAs peleTKa,

TIOJISIPOU /T

5.3.12

[IpakTnueckue  paboOTHI. N3smepenune
nokasaresis npenomienus. MccinenoBanue
CBOMCTB  HW300pakeHM B  JIMH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTAHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnuBl TPUMEHMMOCTH KIIACCUYECKOU
MEXaHUKHU. ITocTynatsl TEOPUHU
OTHOCHUTEIIBHOCTH: VHBAapHUAHTHOCTh

MOAyJid CKOpPOCTH CBE€Ta B BaKyyMe,




MPUHILUI OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMeUIeHHE BPEMEHH M COKpALICHHE
JUTUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsi3b Macchl C JHEpPTHEH W UMITYJILCOM
6.4 CBOOOMHOM YacTUIBl. OHEPrusi IMOKOA

CBOOOIHOI Y4aCTULIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [lmanka cBsa3u 3HEPTUU

7.1.1 ¢doroHa ¢ ero YactoTod. OHeprus u
UMIynsC GOoTOHA
OtkpsiTue U uccnenaoBanue hotodrddexra.

7.1.2 Oneitet AL CroseroBa.  3aKoHBI
dhoToaddekra

7.1 YpaBHeHue OHHIITENHA IS

7.1.3 doroaddexra. «Kpacuas rpaHHIa»
¢doroaddexra

7.14 Hasnenue ceera. OnbiTel [1.H. JIeOenena

7.15 XUMHYeCKOe IeUCTBUE CBETA
TexHuueckue ycTpoicTBa: (OTODIEMEHT,

7.1.6 ¢doTonaTyuK, COJIHEYHAs Oarapes,
CBETOAMO]T

CTPOEHUE ATOMA

Monens aroma Tomcona. OmBITE

7.2.1 Pesepdopna no uccnenoBaHUIO CTPOSHHS
atoma. [TmaneTapHast MosieTh aToma

79 [Toctynatet bopa. H3znydenue u

noryiomeHue (GOTOHOB TpU  Iepexoje
7.2.2 aToMa C OJHOTO YPOBHSI DJHEPrud Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEM

OHCPIrur aToMa BOAOpoOaa

7.2.3 BoaHoBBIE cBoOMcTBa 4JacTHIll. BonHBI e




bpoins. KopnyckynsipHo-BOIHOBOM
ayanu3M. Judpakuus 3IeKTpOHOB Ha

KpHUCTaJIax

724

7.2.5

7.2.6

CrnoHTaHHOE U BBIHYXJICHHOE H3Ty4YCHUE.
YcTpoicTBO U IPUHLIKIT PaOOTHI Jiazepa
TexHuueckue yCTpPOMCTBA: CHEKTPaIbHBII
aHaJIU3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM
KOMIIBIOTEP

[Ipaktnueckne  pabotel.  HaGmronenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HAOMIONEHUS W PETHCTpAIlUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pezepdopna mo ompenencHuro cocraBa
pamuoakTHBHOTO  m3imydeHus. CBolicTBa
anb(da-, OeTa-, raMma-u3nydeHus. BrnusHue

PaaAnOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

7.3.3

7.3.4

OTkppiTUE  TPOTOHAa U HEUTpOHAa.
Hyxnonnas mopnens siapa [eifsenOepra —
WBanenko. 3apsa sapa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnas. lNamma-
U3JIy4EHUE. 3aKOH  paAMOaKTUBHOIO

pacmaga

7.3.5

9HeprI/I${ CBA3U HYKJIOHOB B AApeC.

SAnepusie cunbl. Jledekt Macchl siapa

7.3.6

7.3.7

SAnepuble peakuuu. JleleHWEe W CUHTE3
Anep

Snepusiii peakTop. TepmosinepHbIit
cunte3. [IpoOnemMbl W  NEPCHEKTUBBHI
SIEPHOM  DHEPreTUKHU.  OKOJIOTMUYECKHE

ACIICKTHI H}IepHOﬁ SHEPIrCTUKHU




7.3.8

OnemeHtapHple  yacTuubl.  OTKpbITHE
MO3UTPOHA. dyHnaMeHTaIbHbIE

B3aUMOJIEHCTBUSA

7.3.9

TexHudyeckue  yCTpOMCTBA:  JTO3UMETP,
kamepa BuibcoHa, AJEpHBIA peakTop,

aroMHas oom0a

7.3.10

IIpaktnyeckne pabotel. MccnenoBanue

TPEKOB HaCTuIj (HO I'OTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3gnoro nHeba. Co3Be3nus, sipKue

3Bé3I[LI, IJ1aHCTBI, X BUAUMOC IBMXKCHUC

Conueunas cucrema. llma"HeTsl 3eMHOU
TPYIIIBIL. [ImaneTsI-ruranTel u ux
CHyTHI/IKI/I, KapJII/IKOBbIG IIJIAHCTEI. MaJII)Ie

testa ComHEYHOH CUCTEMBI

Connue, d¢ortochepa u  armocdepa.

CoHeuHas aKTHBHOCTH

8.4

Wctounuk sHeprun ConHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pPaJHNyC, TeMIlepaTypa,
nx B3aMOCBSI3b. Hwnarpamma
«CHEKTPATbHBIA  KJIacC — CBETUMOCTBY.
3BE31pl  VIABHOM  IOCJIEOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» MJIs

3BE3/] TTIABHOM ITOCICA0BATEILHOCTH

8.6

Buytpennee crpoenue 3B€31. COBpeMEHHbIE
MPEJCTaBIICHUsI O  TMPOUCXOXKICHUH U
sBosror CoJHIIA U 3BE314. DTamnbl KU3HU

3BE3]

8.7

Mneunsii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B

lanaktuke. [lnockas u  chepuueckas




HOACUCTEMBI | allTakTUKH

8.8

8.9

8.10

Tuner ramaxtuk. Paguoranaktuku H

kBa3apbl. YEpHbIE IBIPHI B S/Ipax raJakTUK

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaO6ma. Pasz0Oeranue ranakTuk.
Bo3pact u pamuyc BcenenHoil, Teopus
bonpmoro B3peBa. Mogens «ropsuyen
Bcenennoii». PenukToBoe usiyyeHue

MacmrabHass ~ cTpykTypa  BceneHHOM.

Meraranaktuka. Hepeménnsie npoGiiembl

ACTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






