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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusi yuyeOHoro npeamera «duszmka» B o0pa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHHH UX (Pu3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEaM3alMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIC, MPEeIMETHBIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pUajoB C 3aJaHHBIMH CBOMCTBAMU WM APYIHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I TO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢usuku Uit ypOBHS CpeaHero ooOmiero o0Opa3oBaHHs
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3esioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJITACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

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

Hoes  npuxnaonoti  uanpaenennocmu. Kypc (usukm mpeamnosaraet
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takxke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpPMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3HKU PEaNM3yeTcs MPEekKIe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOphIE B mporpamme no ¢usuke oObeIUHEHBI B OOIIUA CIHUCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  oOecmeunBaeTCs  OBJIAJCHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOOecledeHno y4eOHOTro mporecca 0a30BbI ypOBeHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOe OOOpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX 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
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO]IE MIO3HaHUs U (HOPMUPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBSCHATH SBJICHHUS C HCIOJIb30BaHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce U3ydeHus Kypca GU3MKU Ha yPOBHE CPEHET0 00111ero 00pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHUI TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJENH, aJIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHIECKUX IMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX SKCIIEPUMEHTOB, aHAIM3a M HHTEPIPETAIud UHHOPMAIIHIH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JIaHWC YCIIOBHM JJISI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

oOpazoBanus oTBoauTCA B 11 Kitacce — 68 4yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M

MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJAEPXKXAHUE OBYUEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMKU MarHUTHOW WHAYKIUU. KapTMHa JUHUA MarHUTHOU
WHIYKIWH TO0JIA IOCTOSHHBIX MAarHUTOB.

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

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJBIKYILAs Cuila WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOMW
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUMH. OJIEKTPOJBIXKYIIAA  CuUia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

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

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIMH.

ITpasuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
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
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

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

[lepemennbiii  TOK. CHUHYyCOMIAIbHBIM TIEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOSICHUE AIEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

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

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHWU PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHnue IMEPEMEHHOIO TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoMAZHUMHbIE G0JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacmpocTpaHeHuss M JUIMHA BOJHBL [lonmepedHble W MPOJOJIBHBIE  BOJIHBI.
HnTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarautHOoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIWIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habmroienue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOaHUIA.

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

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
omgHOpoaHOU cpexe. Jlyu cBera. ToueuHbli HICTOUHUK CBETA.

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

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



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroniye JuH3BL. ToHKas nwH3a. DOKycHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux guH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

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

Hudpakuus cBera. JudpakuvoHHas pemeéTka. YcloBUE HaOIIOIeHUs
[JIaBHBIX ~MAKCMMYMOB TIpH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

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

Jlemoncmpayuu

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

[TomHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Moenu MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOILIBIO MPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaOmronenne nucnepcuu cBera.

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



CBs13b Macchl € DHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTULbL. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbe PoToHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dbotorpdexra. YpaBuenue DuHmTeitHa st hoTodapdexra. «KpacHas rpanunar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

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

Jlemoncmpayuu

®oT0o3PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[Inanerapuas mozaenb artoma. Iloctynmatel bopa. M3iydeHue M MOTIIOLIECHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoiis. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnulie pabomoi

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

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



panuoakTuBHOrO wu3mydenus. CBoiictBa ambda-, Oera-, ramMma-u3IydCHHS.
BiusiHME pagMOaKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

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

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

OHeprus CBA3M HYKJIOHOB B siipe. SAaepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YaCcTUIbL. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

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

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

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

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEI0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nHama I'amaktuka. Ilonoxkenue n nBuwkenue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

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

MaciraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnple mpobsieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus



HaOnroenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN U ONIPEeNICHHUs TTOJI0OXKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTUHE MHUPA, pOJib (U3HUUECKON Teopun
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, YKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, 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,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00MS TPEYTrOJbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIE OPTraHWU3MBI.

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

l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJACKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: NUHUAKA DJEKTPOIIEpenad, TEHEPAaTOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



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

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTECIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX  YOEXIECHHI, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA M OMNBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3ALMU OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHMSA

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TYMAaHUCTHYECKUX U
JEMOKPaTUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B HMHTEpPECax IPaXKAaHCKOIro
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C
uX (PyHKUMSAMU U HA3HAUECHUEM;

TOTOBHOCTb K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIBbHOCTH;

2) NaTPUOTHYECKOTO BOCTINTAHUSI

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHMSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyliero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HAHHE TIJ100aJIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYI0O U HCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPYU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B 00ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOWCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTh (pU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBIE B XOJC PpEIICHHWs] 3a7addl  pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, OIICHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEACATCITHOCTH;

yMETb UHTETPUPOBATh 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

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

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUSI,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYypCcOoCOEpe)EHHUsS, TPaBOBBIX H OJTHYECKHMX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMmyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE TeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IJIaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHUBAaTh HJIEH C IMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKOW padOThI ¢ yUETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CHUTyalluu, BHIOOpA BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHX TPH aHAINW3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS ASMOILIMOHAIBHBIN WHTEIJICKT, IpeInoiararonmi
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTUMHU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJS M3 CBOMWX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy obydenuss B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCcTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh W €OUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsiji, Ty4 CBETA, TOUYCYHBIM UCTOYHUK CBETA, siACpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijjpa MpU pelieHuu (U3NIECKUX
3a7ad4;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: AJIEKTPHUUECKAs MPOBOJAUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJMHEHHOE pACTIpOCTpaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHUE,
unTepdepennus, audpakuus ¢ TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTD;
ONHCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3JIMYHBIX  Cpel) W

AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKA, JIEKTPUUYECKOE HANPSKEHUE, IIEKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJed, MEepHoJ M YacToTa
KojebaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsj U CHiIa Toka B TIpolecce
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAasl CHUJIa JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIMYUHY C JAPYTUMH
BEJINYMHAMU;

ONUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS W TMPOLECCHI, MCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TIOJIypaciajga, SHEPrus CBI3U
aTOMHBIX SIZIEp, TPU OINUCAHWU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JAHHYH (U3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONIB3YS (PU3UUYECKUE
3aKOHbI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIINH, 3aKOH TPSMOJUHEHMHOTO PacIpoOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHIITEHHaA st doTtorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOIO 4uCia, nmocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYITHPOBKY



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

ONPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIUU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MpPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOAUTH OIBIT U
(GbOopMyIMpPOBATH BHIBOIBI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoB, AeaTh BBIBObI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0uro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUM HCCIIEIOBAaHUMN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENBCKOM U IPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCHOJB3YS (PU3HUECKHUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJjaun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHbBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YIEOHOW U HAYyYHO-TIOMYJIIPHON MHGOPMAIIHNH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHOU
YKU3HH;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAMOHAIBHO pacHpelensiTh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.
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3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes
Jlaboparopnas pabota
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOM MHYKITHI

18.09.2026

24.09.2026

https://m.eds00.ru/T1T5A0D9N

https://m.edsoo.ru/11M7Q5N2H

NunykTuBHOCTH. SIBIICHUE
camounaykiuu. 3/1C
CaMOUHIYKIMH. DHEPIrust
MAarHUTHOTO MOJI KaTyLIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0Je

25.09.2026

https://m.edsoo.ru/L8W511J1Y

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHMTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII,
MHIYKIMOHHAs [1€4Yb

01.10.2026

https://m.edsoo.ru/U2F2B202R

10

O6o0maromuii ypok «MarautHoe
nosie. DJIeKTPOMarHuTHas

WHIYKIIHS

02.10.2026

https://m.edsoo.ru/10B0D4U1D

11

12

KonTponbHas padota no teme
«MarHuTtHOe 1oJe.
SJIGKTPOMaFHI/ITHaSI UHAYKOUS»

CBo0o/1HBIE MEXaHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.

08.10.2026

09.10.2026

https://m.edso0.ru/Q9H5NIV6T

https://m.edso0.ru/N2A1A5T60



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

[IpeBpatenue sHepruu

13

JlaGopaTopHas pabora
«HccnenoBanne 3aBUCUMOCTH

Meprojia MaJIbIX KoJIeOaHUH rpy3a

HAa HUTH OT JUTMHBI HUTH U MaCChI
rpy3a»

15.10.2026

https://m.edsoo.ru/K107Y3K9U

14

KonebaTenpHbIN KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJIeOaHusl B UJICaTbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaorus Mexuny
MEXaHHUYECKUMHU U
AIEKTPOMArHUTHBIMH
KOJIeOaHUSIMH

16.10.2026

https://m.edsoo0.ru/\VV0J3T1W9H

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUU B
UJeabHOM KOJIe0aTeTbHOM
KOHTYpe

22.10.2026

https://m.edsoo.ru/H1V3C8N5E

16

[Ipeacrasnenue o 3aTyxaromux
Kose0aHusX. BolHyKIeHHbIE
MeXaHHuYecKre KoneOaHusl.
Pe3onanc. BeinyxneHHble
3JIEKTPOMArHUTHbBIE KOJIeOaHUs

23.10.2026

https://m.edsoo0.ru/F1Z24T178V

17

[IepemeHHBIH TOK.
CunyconIaJIbHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYAHOE U
JIEHCTBYIOLIEE 3HAYECHUE CUIIbI
TOKa U HaIpsKEHUS

05.11.2026

https://m.edso0.ru/C215V5L6F



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F

18

Tpancdopmarop. [IpousBoxactso,
nepeaaya v norpedieHue
JIEKTPUUYECKON SHEPTUU

06.11.2026

https://m.edso0.ru/P8T9P3F5I

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO

3BOHKaA, reHeparopa ncpeMCcHHOro

TOKa, JIMHAH DT CKTponepeaad

12.11.2026

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOrM4eCcKUe pUCKU IIpU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ncnonbs3oBanus
3JIEKTPO3HEPTUU B OBCEIHEBHOMN
KHU3HU

13.11.2026

https://m.edsoo.ru/Z8K80O3H5K

21

MexaHuuyecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipoCcTpaHEHUS U
JuiiHa BOJIHEL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

19.11.2026

https://m.eds00.ru/Q1U3Z7T0S

22

23

24

25

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
DNeKTpOMarHuTHbIE BOJHBI, UX
cBoKcTBa U ckopocTk. [Ikana
OJICKTPOMArdHMTHBIX BOJIH

HpI/IHI_[I/Il'IBI PaaruOCBA3U U
TeaeBuaeHus. Pa3Butue CpCaACTB
cBs3U. Paguosnokanus

Kontponbras padora «Konebanus

X1 BOJIHBID»

20.11.2026

26.11.2026

27.11.2026

03.12.2026

https://m.edsoo.ru/E3S3D6L6J

https://m.edso0.ru/S3VOL6F1G

https://m.eds00.ru/0O6J1L7Z8Z

https://m.edso0.ru/B5W7Z74K9G



https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G

26

[IpssMmonuneHOE
pacrpocTpaHeHHe CBETa B
oaHOpoaHOM cpeae. ToueuHbli
HMCTOYHHMK cBeTa. JIyd cBeTa

04.12.2026

https://m.edsoo.ru/Z7W5T8A7B

27

OTtpakenue cBeTa. 3aKOHbI
oTpaxxeHus ceera. [loctpoeHue
n300pakeHUH B IUIOCKOM 3epKaiie

10.12.2026

https://m.edsoo.ru/VV5F9T1B2S

28

IIpenomiuenue ceera. IlonHoe
BHYTPEHHEE OTPaXKECHUE.
[IpenenbHbIi yrou MoaHoro
BHYTPEHHETO OTPaKECHUSA

11.12.2026

https://m.edsoo.ru/R7B9T3Q3U

29

30

31

32

Jlaboparopnas pabota
«M3Mepenune nokasaress
MIPETIOMIICHUS CTEKIIa

JInnzel. [locTpoenue
n3o0paxenuii B 1un3ze. opmyna
TOHKOM JIMH3BI. Y BEIMUEHUE
JIMH3bI

JlaGopatopHnas pabora
«HccienoBaHue cBOMCTB
M300paXeHUI B TUH3AX»

Hucnepcus ceera. CoxxHBIN
coctaB Oenoro cBeta. L[Ber.
JlaGopatopHnas pabora
«HabmoneHne nucnepcun cBeTa

17.12.2026

18.12.2026

24.12.2026

25.12.2026

https://m.edsoo.ru/A4M9R4A8Y

https://m.edsoo.ru/F7Y9J1Q0T

https://m.edsoo.ru/B2L40Q4U8J

https://m.edsoo.ru/X4W6F1E4N

33

WnTepdepennus certa.
Judpakius certa.
JudpakimonHas pemeTka

14.01.2027

https://m.edsoo.ru/R1C4V3B0OE



https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E

34

HOHGpC‘IHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/I?)aI_[I/IfI CBETa

15.01.2027

https://m.edso0.ru/S20Q5G8P1U

35

36

37

38

Ontuyeckue mpuOOPHI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOTO MPUMEHEHUS

['panuIpl TPUMEHUMOCTH
KJIACCMYECKON MEXaHHUKH.

ITocTynatsl cieruanbHOU TEOPUU

OTHOCUTCIBHOCTHU

OTHOCHUTEILHOCTD

OIHOBPCMCHHOCTH. 3aMe,Z[JICHI/IC

BpPECMCHHU U COKPAIICHUC JJIMHbI

9Hepr1/1;1 " UMITYJIbC

peNATUBUCTCKOMN YacTulibl. CBs3b
MAacChl C DHEPTHel U UMITYIHCOM.

DHeprust NoKos

21.01.2027

22.01.2027

28.01.2027

29.01.2027

https://m.edso0.ru/Q1Q1L0B4N

https://m.edsoo.ru/C7L8VOE2H

https://m.edsoo.ru/W8ROE3X8Y

https://m.edsoo.ru/V3K7A4N5I

39

KonTponbnas padota «OnTuka.
OCHOBBI crielIMaIbHON TEOPUHU
OTHOCHUTEJIBHOCTI

04.02.2027

https://m.edsoo.ru/N2A2H6D3B

40

41

42

®otonbl. ®opmyna [Inanka.
DHeprus U UMMyibc GpoToHa

OTKpBITHE U UCCIICOBAHUE
dotorddexra. OnbiTer A. T
CroneroBa

3akoHsl hoTodPdexTa.
VYpaBHeHue DitHIITEHA 151
dororddekra. «Kpachas
rpanuna» Gotordpdexra

05.02.2027

11.02.2027

12.02.2027

https://m.edsoo.ru/L3FOP3LAT

https://m.edsoo.ru/C9A5T90Q2D

https://m.edso0.ru/G7K0OG7WOP



https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P

43

JaBnenne cBera. Onbithl [1. H.
JleOeneBa. XuMHUUECKOE IE€iCTBHE
cBeTa

18.02.2027

https://m.edso0.ru/P3W4S6727

44

TexHudeckue ycTpoucTBa u
[IPaKTU4YECKOE IPUMEHEHUE:!
¢dorosnemenT, GpoTogaTUMK,
COJIHEYHas Oatapes, CBETOAHOA

19.02.2027

https://m.edso0.ru/J5SOD8E3E

45

46

47

Pemenue 3agay no reme
<<3JI€M€HTI>I KBaHTOBOﬁ OIITHUKWN))

Mopnenb atoma Tomcona. OmBITEL
Pezepdopaa o paccesuuro o-
yactuil. [1anerapHas Mojienb
aToma

[Tocrynater bopa

25.02.2027

26.02.2027

04.03.2027

https://m.edsoo.ru/M7V6N4H1X

https://m.edsoo.ru/Y8U3F212Z

https://m.edsoo.ru/V7D8E5SG6V

48

N3nydenue u noriounieHmue
(OTOHOB MpU IEPEXOJIE aTOMa C
OJIHOTO YPOBHS SHEPTUU HA
npyroi. Buasl ciekTpoB

05.03.2027

https://m.edsoo.ru/M6X20Q2M5Q

49

BosiHOBBIE CBOMCTBA YaCTHLL.
Bounsl ne bporis.
KopnyckyinsipHO-BOTHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

11.03.2027

https://m.edsoo.ru/K8E8H2V2F

50

OTKpbITHE PATHOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEETICHUIO COCTaBa
PaaOaAKTUBHOI'O U3TTYUYCHUSA

12.03.2027

https://m.eds00.ru/A9190Q7YON



https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N

51

CoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KHUBBIE
OpraHU3MBbl

18.03.2027

https://m.eds00.ru/T1X9A4Y1G

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnaj. ['amma-u3znydenue

19.03.2027

https://m.edsoo.ru/F5C1P8E3F

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepublie peakuuu. SnepHbIin

peaktop. [Ipobiiemsl, 1
MEPCIEKTUBBL, IKOJIOTUYECKUE

aCHEKThI SIAEPHONU SHEPTETUKU

25.03.2027

https://m.edso0.ru/L2G5V9D9L

54

55

56

DneMeHTapHbIC YaCTHUIIBI.

OTkpbITHE TO3UTPOHA. METO b
HaAOJIOACHNUS M PETUCTPAIIH
aneMeHTapHbIX yactull. Kpyribrit 1
cton «®yH1aMeHTaIbHbIE
B3auMoJecTBUA. EMMHCTBO

(bu3nUecKoil KapTUHBI MUPa»

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe u

MHPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. Bup 3B€31HOrO 1
Heba. Co3Be3aus, ipKue 3BE3/IbI,

MJIAHETHI, UX BUJUMOE JIBI)KCHHE.
CosHeuHas cucrema

COJ'IHI_IC. ConHeyHas aKTUBHOCTb.
Hcrounuk OHEPIrun COJ'IHI_Ia n

26.03.2027

https://m.edsoo.ru/X6R3T3S3S

08.04.2027

https://m.edso0.ru/O301U3H1P

09.04.2027
https://m.edso0.ru/X7M8H1Q9Y



https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y

3BE3

57

3BE311bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
IIOCJIEI0BATEIbHOCTH.
BuytpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEACTABIECHUS O
MIPOUCXOXKJACHUH U 3BOJIIOLINH
CouHiia 1 3BE31

15.04.2027

https://m.edsoo.ru/C2L2C9A0V

58

Mneunsiii [1yte — Hama
lNanaktuka. [Tonoxenue u
nerkenne Comnmna B [amakTuke.
l'anaktuku. YEpHbIE NBIPHI B
sIpax rajJjakTHK

16.04.2027

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

22.04.2027

https://m.edsoo.ru/L0I8V814U

60

61

62

63

Hepemennsie mpo6iembl
aCTPOHOMUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

O606maromuii ypok. Poib
(U3HUKHN 1 aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
JeJIOBEKa

O6o06maromuit ypok. Posis u
MecTo (PU3UKHU U aCTPOHOMHU B

23.04.2027

29.04.2027

30.04.2027

06.05.2027

https://m.edsoo.ru/U4F8Q0ESO

https://m.edsoo0.ru/Y6Y9D4G7X

https://m.edso0.ru/M5A4P6T1M

https://m.edso0.ru/JIN2H3EQ0V



https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V

COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o6maromuii ypok. Poib
¢bu3nveckoii Teopuu B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTUHE MUpa

07.05.2027

https://m.edsoo.ru/14W6MOW4Z

65

O6o06maromuii ypok. Mecto
¢u3nvecKoil KapTUHBI MHUpPa B
o0mIeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

13.05.2027

https://m.edsoo.ru/M508T0B0OY

66

67

68

PesepBHblil ypok. MaruutHoe
noJie. JIeKTpOMarHuTHas
WUHIYKIMS

PesepBHblil ypok. OnTuka.
OcCHOBBI CIELIMATIBHON TeOpUn
OTHOCHUTEIIBHOCTH

Pesepnelii ypok. KBanrosas
¢u3uka. DIeMEeHTbl aCTPOHOMUH U
acTpo(U3UKH

14.05.2027

20.05.2027

21.05.2027

https://m.edsoo.ru/TOX1E6C7N

https://m.edsoo.ru/M4J2B7W8P

https://m.eds00.ru/R6C9T10Q0Z

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

111

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

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON JAEATEIbHOCTH

JIO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

11.2

11.3

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NIECKUX MOIECTICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs

MOJCJIb aTOMHOTI'O sA[ipa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aga4

PacnioznaBate (usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
AJIEKTPHUYECKAsi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHHTOB,
JIEKTPOMArHUTHAsE WHAYKIUS, JeHCTBHE MAarHUTHOTO TOJsS Ha
MPOBOJIHUK C TOKOM W JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
Kone0aHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXeHHe,  IpejlomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpU3allvsl CBEeTa, AMCIEPCHS CBeTa, (OTOANEKTpUUecKkuii sddext
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs

PaaOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIE CBOWCTBA  BEMmECTBA  (DIEKTPUYCCKHE,
MarHuTHbBIE, ONTHYECKUE, DIEKTPHUUECKYI0 MPOBOJAUMOCTh Pa3TUYHBIX
Cpel) U DJJIEKTPOMArHUTHbIE SBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckue BENWYMHBI:  JJEKTPUUECKUH  3aps], CHiIa  TOKa,
ANIEKTPUYECKOE  HANpPSHKEHHWE,  AJIEKTPHUECKOE  COMPOTHBIICHUE,
paszHocTh moTeHnuanos, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
monsg, cuia Awmmepa, cwia JlopeHlla, WHAYKTUBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 W MArHuTHOI'O l'IOJ'IeI\/’I, nepuoa M 4Yacrora
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIecce
TaQPMOHMYECKHX  JJIEKTPOMArHUTHBIX  KOJEOaHUH, doxycHoe

PacCTOsIHUC U OINTHYCCKAad CHJIa JIMH3bI; MPH OINHCAHHUU IIPABUIIBHO




TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIHYWH, HX
0003HaYeHHsT W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU BETMYUHAMU

115

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCCHI, NCIIOJIb3Ys
(1)I/ISI/I‘ICCKI/I6 BCIIMYUHEBI: CKOPOCTHh JJICKTPOMArHWTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
nmoiaypacmnaga, OSHEprusgs CBA3M ATOMHBIX SAACP;, HpHU  OIMMUCAHUU
IIpaBUJIbHO TPaKTOBATb (1)H3H‘I€CKPII>1 CMBICJI UCIIOJIB3YCMbIX BCJIMYHMH,
uX 0003HAYEeHHUA U CAWHUIIBI, YKa3bIBaTb q)OpMy.]'IBI, CBA3bBIBAOIIUE
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMUYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3Ha4YCHHE (PU3NUYECKON BETUIMHBI

AnanmusupoBaTh (U3MYECKHE TMPOLECCHl U SBICHHS, HCIOIb3YS
¢usznyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO ¥ IAPAJUIEIIBHOIO COEAWHEHHsS IPOBOJHHUKOB,
3akoH Jxoyna — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLIHHU, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHWE  OUHIUTEHHA  JuId
¢doroadexra, 3aKOH COXpPaHEHUS DHHEPIMM, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMS DJIEKTPUYECKOIO 3apsAja, 3aKOH
COXpaHEHUs  MAaccoBOrO  4YMCJa, mocryinarel  bopa,  3akoH
PaIuMOAKTUBHOIO pacrnajga; IpH 3TOM pa3IM4¥aTh  CIOBECHYIO
(OpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUS

(rpaHu1IBI, 006JIACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUC BCKTOpa HWHAYKIUU MArHUTHOI'O TII0JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

CTpOI/ITL n  OIIMUCBIBATH I/1306pa)KeHI/IC, co3gaBacMoO€ INNIIOCKHM

3€pKaJioM, TOHKOW JIMH301

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIOJB30BAaHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
sToM (opmynaupoBaTh TMpobiemMy (3amady) U TUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
000pynoBaHusl, MPOBOIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

OcyiecTBiaTh MpsIMbIE U KOCBEHHBIE HM3MEPEHUS (PU3MUECKHX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 H3MEpPEHHsS U

HCIIOJIB30BaTh U3BECTHHIC METOJbI OIICHKN HOFpeHIHOCTeﬁ PISMGPGHI/Iﬁ

11.11

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIH30BAHUEM
NPSIMBIX ~ M3MEPEHWH; TIPU OTOM KOHCTPYHPOBATh YCTAHOBKY,

(GuKCHUpOBaTh PeE3yAbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3UUECKUX



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

HUCCICIOBaHUA

11.12

11.13

11.14

CobmomaTe mpaBuia 0Oe30macHOTO Tpyna HpH  POBEICHUU
UCCIIEIOBAaHUH B paMKax y4eOHOTO OKCIEpPHMEHTa, YydeOHO-
UCCIIEI0BATEIBCKON M TPOEKTHOM AEATEIbHOCTH C MCIIOJIBb30BAaHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

Pemate pacuérHple 3a/lauu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHaln3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIIACIATH
(buznvecKkrue BEIMYMHBI U (POPMYIIbI, HEOOXOAUMBIC I €€ pelIeHus,
MPOBOJIUTH PAcUETHl M OIEHUBATh PEATBHOCTH MOJYYSHHOTO 3HAYCHUS

(hU3HUYECKON BETUIMHBI
Pemath ~ Ka4yeCTBEHHBIC  3aJauyd:  BBICTPAMBaTh  JIOTHYECKH
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYKIACHUN C OMOPON HAa M3yYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

11.15

Hcnonp3oBaTh TpH  pemIeHMH YYeOHBIX 3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpETalMd M IPeICTaBICHUS y4eOHOM W HaydyHO-IOMYJIIPHOM
nHpOpMAIMY, TIOJYYCHHOW W3 Pa3IUYHBIX HWCTOYHHUKOB; KPUTHUECKU

aHAIM3UPOBAThH IOITY4aeMyI0 HHPOPMAIIHIO

11.16

OOBACHITh MPUHIIMIBI JCHCTBUA MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUsA WX O€30MaCHOTO HCIIOIH30BAaHUS B

NOBCEIHEBHOU KN3HU

11.17

11.18

[IpuBonuTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

Hcnonp3oBath TeopeTndeckue 3HaHUS MO (DU3MKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, i1 COXpaHCHUA 3J0pOBbA H

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeaec

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  TPYINIbl,  pPalHOHAIBHO  PACHpENeNiTh
0053aHHOCTM M  IUIAHUPOBATh JIEITENbHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIaJ KaXIOr0 W3 YYaCTHHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
pa3ziena

4

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

OJIEKTPOAMMTHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

43.1

43.2

4.3.3

IlocTosauuple MarHuthel. B3aumoneilctsue

IIOCTOSAHHBIX MAarHuToOB

MaruauTtHoe mone. Bektop MarHuTHOM
uHaykauu.  IlpuHnun — cynepno3uuumu.
JIuanm MarnutHOM wuHAYKIuu. KaprunHa
JUHUMA  MarHUTHOW  MHAYKUUMU  TOJIA

ITIOCTOAHHBIX MaroHuToB

MarHuTHOEe TOJIe€ TPOBOJHHKA C TOKOM.
Kapruna nuHMIA TONS AJTMHHOTO TPSIMOTO
NPOBOJHUKA W 3aMKHYTOT'O KOJIBIIEBOTO
IPOBOJHMKA, KAaTyIIKM € TOKOM. OINBIT
Opcrena. BzanmoeiicTBue IpoOBOJIHUKOB C

TOKOM

4.3

434

Cuna Amnepa, €€ MOyJIb U HallpaBJICHNE

4.3.5

Cuia JlopeHua, €€ MOAyJb U HaNpaBJICHUE.
JIBr>keHue — 3apspKEHHOM — 4acTULBl B
OJIHOPOJIHOM MarHuTHoM Tmojie. PabGora

cunbl JIopeHna

4.3.6

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpa Mar"HuTHOM HHAYKIIUU

4.3.8

4.3.9

O/1C nHayKIMH. 3aKOH JIEKTPOMarHuTHOM
nHaykunu dapanes

BuxpeBoe snektpuueckoe mnone. JJ1C
UHAYKIUM B IPOBOJHUKE, JBUKYIIEMCS
MOCTYIATENFHO B OJTHOPOTHOM MarHUTHOM

I0JIC

4.3.10

[IpaBuno Jlenna



NHayKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUH.

43.11
O/1C camouHIyKIIMU
DHeprusi MarHUTHOTO TMOJS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJNEKTPOMAarHUTHOE TT0JIe
TexHuueckne  yYCTPOMCTBA:  MOCTOSIHHBIC
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AIIEKTPOJIBUTATEIIb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeYb
[IpakTueckue paboThI. N3yuenue
MarHUTHOTO TOJI KaTYIIKK C TOKOM.
4.3.15 WccnenoBanne  n1eHCTBUS  MOCTOSHHOTO

MardauTa Ha paMKy € TOKOM. Hccnenosanue

SABJICHUA OJICKTpOMar HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

5.11

5.1.2

Konebarenbnast cucrema. CBoOOaHBIE
konebanusi. [apMoHuueckue KosieOaHuUs.
[lepuon, wacrora, ammumTyga u ¢asza

KoJie0aHuit

[IpyxxuHHBIH MasTHUK. MartemaTu4ecKui

MasATHHK

513

YpaBHeHHE TapMOHHUYECKUX KOJIeOaHUM.
Kunemaruueckoe u OUHAMHUYECKOe

OIMCAaHME KOJIeOATEILHOIO JABWKCHUA

5.14

5.15

[IpeBpamenue SHEPTUH pu
FapMOHUYECKUX KOJICOAHMSX. CBs3b
aAMIUTUTYIbI KoJIeOaHui HUCXOJIHOU
BEITMYMHBI C aMIUTUTyJaMU KoyeOaHUil e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kose0aHus B
UAeaJbHOM  KOJIEOATEJIbHOM  KOHTYpE.

Amnamorus MCKAY MCXAHUUCCKMMU U



5.2

OJICKTPOMAariMTHBIMHA KOJICOAHHSIMH.

®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPruu B HI€aIbHOM
5.1.6
K0JIeOaTeIbHOM KOHTYpE

BBIHY)KIIGHHBIC MeXaHUYECKUE KOJIeOaHMs.

Pesonanc. Pe3onanchHas KpHuBasl.

5.1.7
BeinyxieHHbIE 3JIEKTPOMarHuTHbIE

KOJICOAHUS.

[lepemennbiii  Tok.  CuHYyCOMAANBHBIN
5.1.8 .
IIEPEMEHHBIN TOK.

MouHoCTb IIEPEMEHHOT0 TOKa.
5.1.9 AMIUTUTYIHOE W JCHCTBYIOIIEE 3HAYEHUE
CHJIBI TOKA U HaIPSYKEHUS
Tpancpopmarop. IIpousBosacTso, nepegaua
U NOTpeOJIeHUE 3JIEKTPUYECKON SHEpPrUH.
DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJICTBE
5110 3IEKTPUUYECKOMN SHEPIUH. Kynesrypa

HCIIOJIb30BaHUA QJICKTPOSHECPTHUU B

HOBCCHHCBHOﬁ KHN3HHU

TexHnuueckue yctpoiicTBa: celicmorpad,
5.1.11 AIEKTPUIECKUIT 3BOHOK, JUHUU

QJICKTpoIepcaavd

IIpaktuyeckue pabotsl. HccnenoBanue
3aBUCHMOCTH IEpHOJa MaJbIX KOJIeOaHM
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacCChl
5112 rpy3a. MccienoBanye mepeMeHHOro ToKa B
LENU U3 IOCJIENOBATEIbHO COEAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuon.  CkopocThb
>21 pactpocTpaHeHuss ¥ JJIMHA  BOJIHBIL.
[Tonepednsie U TPOIOJIBHBIC BOTHBI
£ 95 HNuTtepdepentus u mudpakims

MEXaHHMYCCKHX BOJIH



5.2.3

5.24

3ByKk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
M3JIYYCHHUSI  AJICKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuentanusa BexktopoB E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHE B BAKyyM€

5.25

5.2.6

5.2.7

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, MPEeIOMIICHUE, MOJSpU3aLus,
mudpakmus, uHTepdhepeHnus. CKOpPoOCTbh

OJICKTPOMArHUTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHHE 3IE€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHUIUOBl PafuOCBSI3M U TEJNEBUICHUS.
Paguonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

TexHu4eckue yCTpOWCTBA: MY3bIKAJIbHbBIE
UHCTPYMEHTEI, YIBTPa3BYKOBas
JUAarHOCTHKAa B TEXHUKE M MEJULIMHE,
panap, panuoOnpUEMHUK, TEJNEBU30DP,

anTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

531

5.3.2

5.3.3

[IpssMonuHEHOE pacIpoCTpaHEHUE CBETA
B OJIHOPOJIHOM cpene. JIyd cBeTa
OtpaxkeHne cBeTa. 3aKOHBl OTPaKEHUS
cera. [loctpoeHne u300pakeHHil B TIIOCKOM
3epKaiie

IIpenomnenne cBera. 3akOHBI MPETOMIICHHS
CBeTa. AOGCOIOTHBIH MoKa3areb

IpCIOMIICHUS

5.34

Iomuoe BHYTpPEHHEE OTpayKCHUE.
[IpenenbHbId yroy MOJHOTO BHYTPEHHETO

OTpaXKCHUMA

535

HMucnepcust  cBera. CHOXHBIM  cocTaB



Oenoro ceera. Llser

5.3.6

Coluparoniue W pacceuBaroONIve JIUH3BI.
Tonkas ynmH3a. POKYCHOE PACCTOSHHUE U
OIITMYECKass  CHjJa  TOHKOM  JIMH3BL
[Moctpoenne n3o00pakeHUit B COOMPAIOIINX
U pacceuBarouMx JuH3ax. Dopmyna
TOHKOM JHH3BI. YBEIHWUCHHE, IaBacMoC

JIMH30U

5.3.7

5.3.8

5.3.9

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOM

OIITUKH

Wntepdpepentuss  cBera.  KorepenrtHsie
HCTOYHUKHU. Ycnosus HaOI0ACHUS
MaKCUMYyMOB 51 MHUHHMYMOB B
UHTep(EpPEeHIMOHHOW KapTHHE OT JBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus  ceera.  JludpakuuoHHas
peméTka. YcnoBue HaOIIOEHUS TIABHBIX
MaKCUMYMOB npu naJIcHUM

MOHOXPOMATHUYCCKOI'O CBC€Ta Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

Honﬂpmamm CBCTa

5311

TexHuueckue ycTpoilcTBa: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBINA ammapar,
MHUKPOCKON,  TeJEeCKOIl, BOJIOKOHHasI
OIITHKA, nudpakImoHHast peméTka,

TOJIAPON

5.3.12

[IpaxkTueckue paloThI. H3mepenne
nokasarens npenomnenus. Mccienosanue
CBOWCTB  M300pakeHM B  JMH3aX.

Hab6monenue qucnepcuu ceeta

SJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuupl IPUMEHMMOCTH KJIACCUYECKOHU
MEXaHUKH. [TocTynatet TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTb

MOAyJd CKOpOCTH CBE€Ta B BaKyyMe€,




MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHM M COKpalleHue
JUTMHBI
6.3 DHeprust ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p MacChl C JHEPrHeil M HMITYJIbCOM
6.4 CBOOOJHOW YacCTHULBl. OHEPrus MOKOs

CBOOOIHON YaCTHUIIBI

7 KBAHTOBAS ®U3NKA
DJIEMEHTbI KBAHTOBOU OIITUKU

®otonbl. Popmyna [Inanka cBs3u s3HEPrUU

7.1.1 ¢oroHa ¢ ero wyactoTod. OHeprus u
uMIyibe (OoToHA
OtkpeiTie U uccineaoBanue Gorodrddexra.

7.1.2 Omeitet - AL CroneroBa.  3aKkoHbI
dotorddekra

7.1 VYpaBHeHue DiHIITeHHA JUIS

7.1.3 dhoroaddekra. «KpacHas TPaHMIIA
dotorddekra

7.1.4 Hasnenne cera. OnwiTe! [1.H. JIeObenera

7.1.5 XHUMHUUYECKOE IEHCTBUE CBETA
TexHuueckue ycTpoiicTBa: (HOTOIIEMEHT,

7.1.6 (dboTonaTuuK, COJIHEYHas Oarapes,
CBETOJINO]

CTPOEHUE ATOMA

Mogens aroma TomcoHa. OnbIThI

7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS
atoMma. [lmanerapnas Moiens aToMa

79 ITocTynatel bopa. N3nyyenue U

norjoueHue (OTOHOB TpU  TEpPEXoie
7.2.2 aToMa C OJHOTO YPOBHSI DJHEPrud Ha
npyroit. Buasl criektpoB. CriekTp ypoBHei

OHCPIrur atroMa BOAOpOJaa

7.2.3 BomnnoBrle cBoiicTBa dacTull. BoJHBI e




bporins. KopnyckynsipHO-BOJHOBOM
nyanu3M. Jludpakuus dIEKTpOHOB Ha

Kpucrajuiax

724

7.2.5

7.2.6

CnoHTaHHOE M BBIHYXJCHHOE H3IIy4CHHE.
YCTpoiicTBO M MPUHIIMIT pabOTHI J1azepa
TexHuuecKkue YCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  Habmiogenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

Metonpl HaONMIOAEHUS U PEruCTpalU

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTKpbITHE  PAIUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0  cOCTaBa
pamuoakTHBHOTO  m3nydeHus. CBolicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BriusHue

PaarOaKTUBHOCTHU Ha JKUBBIC OPIraHU3MbI

7.3.3

7.3.4

OTkpbITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass mozgens siapa ['eiizenbOepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacna. DNIEeKTPOHHBII u
MO3UTPOHHBIN Oera-pacma. I"amma-
W3JTy4YCHHUE. 3akoH pPaaIrOaKTUBHOTO

pacmana

7.3.5

OHeprus CBS3M HYKIOHOB B  fJpe.

Snepusie cunbl. Jledekt Maccsl spa

7.3.6

7.3.7

Snepuble peakuuu. JleleHHE U CUHTE3
anep

SAnepHsiii peaKTop. TepmosinepHbIit
cuHte3. [IpobneMbl M TEpCHEKTHBHI
SAIEPHOM  DHEPre€TUKU.  IDKOJOTHYECKHE

ACIICKTHI ;mepHoﬁ 9HEPTCTUKHA



7.3.8

DneMeHTapHble  4YacTulpl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckue  yCTpOMCTBA:  JI03UMETP,
Kamepa BuibCcoHa, ANEpHBIA PEAKTOP,

aroMHas ObomOa

7.3.10

[Ipaktrueckue pabotel. HccnenoBanue

TPEKOB YaCTHUI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bénnoro Heba. Cospe3mus, sipKue
3BE3/bI, IIAHETHI, UX BUIANMOE JIBHKEHHUE

Conneynas cucrema. IlmaHeTrsl 3eMHOM
TPYIIIIBIL. ITnaneTsI-ruraduTel 51 170,
CIYTHUKH, KapJIMKOBbIE IUIaHEThl. Maiibie

testa COTHEYHON CUCTEMBI

Comame, ¢ortochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/1bI, WX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJnyc, TeMIIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTpaJbHbI  KJIacC — CBETUMOCTbBY.
3BE€31bI  TJIABHOM  MOCIENOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY JUIS

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

8.6

Buytpennee CTpOoeHue 3BE3N.

CoBpemeHHBIE IIPEACTaBIICHHS 0
MPOUCXOXKICHNH U 3Bomoru ComlHIa U 3BE31.

JTanbl JKU3HA 3BE3]

8.7

Mnineunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHas CTPYKTypa l"amakTuky,
pacmpeneneHue 3BE31, rasa MW IBUIM.
Tlonoxeane wu nBwxkenue CoiHIIa B

lanaktuxe. Ilnockas wu  cdepuyeckas



HoJCUCTEMBI I allaKTUKH

8.8

8.9

8.10

Tuner ramaxtuk. Paguoranmaktuku U

KBa3apbl. YEpHBIE ABIPHI B APAX TATAKTUK

Bcenennas.  Pacmmupenue  BceeneHHOM.
3akoH XaOOsa. Paz0eranwe TrajaKkTHK.
Bozpact u paguyc BceneHHol, Teopus
bonbmioro B3peiBa. Mojenp  «ropsiue

Bcenennoi». PennkroBoe usinyuenue
MacmTabHast ~ cTpykTypa  BceneHHO¥.
Meraranaktuka. Hepeménubsie mpoOiembl

aCTPOHOMHHU




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

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO

«IIpocBemenue»






