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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydaromuxcss 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTBHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTarpeMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. UIKoabHBIN Kypc GU3UKN — CHCTEMOOOpa3yIomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIYYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPU BBINIOJHEHUU UMHU Y4E€OHBIX UCCIEA0BAHUM.

B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3fesioB (PU3HUKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM Npo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3HMUeckue Teopuu (GopMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0J B Kypce (DM3MKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B MporpamMme mno (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YYEHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [lpu 3TOM N1t pacdy€THBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, Tak M MHTETpUpys 3HAHUS U3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k maTepHalbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (QuU3MKM HOMKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCSI B COOTBETCTBUU C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 00OpynOBaHME MJII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE HMX HHTEIVICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrneynBaeTCsl pelieHreM CIeIyIONNX 3a1a4 B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOJENbI0, 3ajJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSATEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

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

oOpazoBaHus oTBoauTcs B 11 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKe MepeueHb JadopaTOpHBIX U

OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBaHHBIM, YUMTEIb JEJNaeT BBIOOp
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYAJIBHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuka

Tema 3. Macnummnoe none. In1eKmMpoOMacHUMHAA UHOYKUUS

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop MarHuTHONM WHAYKUWH. [IpuHOMN Cyneprio3niuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM WHAYKUMH. KapThHA JUMHWANA MarHUTHOU
WHIYKUUU TOJI TOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHMUKA, KaTylIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaerctBue NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJib U HaIIPaBIICHUE.

Cuna Jlopenua, e€ Moy U HanpaBlieHKE. [[BH)KEeHNE 3apsHKEHHONW YaCTULIB
B OJIHOPOJIHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABWXKYILAS CUJa HWHAYKIUU. 3aKOH JJIEKTPOMATHUTHOU
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyecKoe Tosie. DJIEKTPOJABIKYIIAS CUla WHIYKIUU B
IIPOBOJHUKE, IBHKYILEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh. SIBIE€HME CAMOMHIYKIMHU. OJEKTPOABIKYILAS  CHUJa
CaMOWHYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIMYA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Amrnepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMarHuTHOM UHAYKIWH.

IIpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIHMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3ydeHre MarHuTHOT'O I10JIA KaTYIIKU C TOKOM.

HccenenoBanne neMCTBAS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanre sBIECHUS 3JIEKTPOMATHUTHOW UHIYKLUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepuoxa, yactora, amrmumtyna u (asa KoseOaHUI.
[Ipy>KMHHBIN MasTHUK. MaremMaTu4eCKul MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
koJiebanuid. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHWYECKUMU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaromux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemenHbiii TOK. CHUHYCOMJAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOSICHUE AIEKTPUUECKOM
HSHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJACTBE AIEKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHOM CUCTEMBbI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).

Hab6mronenue 3aTyxarmux KojaeOaHui.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HabGmronenue pezoHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIIENOBATENIBHOM COEAUMHEHUH PpPE3UCTOpa, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HccnenoBanre 3aBUCUMOCTH TIEpHUOa MajbIX KoJieOaHWi Tpy3a HA HUTH OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccrnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpaHenus. llepuon. CkopocTb
pacrnpocTpaHeHHsT W JJuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJHBI.
HNurtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakims,
unrepdepeniuss. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[lIxana 37eKTpPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckrue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEeHNE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HaOGmronenue otpakeHus U mpesioMIICHUs] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KOJeOaHUM.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHUE,
pesIOMJICHUE, TOJSIpU3aIs, TudpaKius, HHTephepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoIMHENWHOE pacnpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbld ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKae.



[Tpenomiienue cBeTa. 3aKOHBI MTPeIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenbHbId yroja MOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxHbI cocTaB Oenoro ceera. LBerT.

CoOuparounie u pacceuBaromive JuH3bl. ToHkasg JsmH3a. DoOKycHOe
pPacCTOSIHUE W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o00pakeHuil B
coOMparolMx U paccenBarolux JuH3ax. Gopmylia TOHKOW JUH3BI. Y BEJIUYEHUE,
JaBaeMOe€ JIMH30M.

[Ipenesl NpUMEHMMOCTHA F€OMETPUYECKOM OITHKHU.

BonnoBas ontuka. WHrepdepenuuss cBera. KorepeHTHblE HCTOUHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KApTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHHKOB.

Hudpakaus ceta. [udpakuuonHas pemérka. YciaoBue HaONIOACHUA
IJIABHBIX ~MAaKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpPOWCTBA M NPAKTHYECKOE MPUMEHEHWE: OYKH, JYIIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAXKEHHE W IPEJIOMJIEHUE CBETA.
OnTtuyeckue mpruodopHI.

[TomHOEe BHYyTpeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanrie CBOMCTB N300paKeHU B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHinm ceera.

Hab6mronenune nudpakxium crera.

HabGmronenne nucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKU.

HabGnrogenue nonsipusanuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3mepeHne rnokasaTess MpeJoMIIEHHs CTEKIIA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crIelIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH



['panuubl  TPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [loctynatel
CIICIMAJIbHOW TEOPUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHUIIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OiiHmTeiHa 11 poTodpdekra. «KpacHas rpaHunar
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha YCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Lmanerapnas moxpens aroma. Iloctynmarel bopa. M3nmydenue u morioumieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHMUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
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Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuuie pabomoi

HaOnronenue tMHe4aToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa ambda-, Oera-, raMMa-u3ITy4YCHHS.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprus CBA3M HYKJIOHOB B siApe. SaepHbie cuibl. JledekT maccsl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M MEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE TPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOLINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TPEKOB YacTHIL (110 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3MKH

DTarnsbl pa3BUTHs acTpoHOMUU. [[pukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMHH.

Buna 3Bé3nHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUKCHHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCThb. McTounuk sHeprun ConHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJAcc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.
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Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue n aBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUIIOKEHUH /JIs1 OTIpEeAENICHUs TIOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3aus1 CEBEPHOIO MOJyIIapus U IPKUE 3BE3BI.

Hab6nronenus B Teneckon JlyHsl, mianet, Maeuynoro Ilytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOIN HAy4YHON KapTHHE MUPA, pOJib (PU3HUUYECKON TEOPUU
B (OpPMHpPOBAHWM TPEACTABICHUA O (U3UUYECKON KapTHUHE MHUpa, MECTO
¢bu3znyecKkoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COACPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTeMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runore3a, (Qpu3nyeckas BeIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHUKOB,
ompeiesIeHHe UIONIAIU TIOCKUX GUryp u o0bEMa Tel.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, IEUCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TEJI, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPATbHBIN
aHaus.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYI,
boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIIETPSICEHUH.
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Texnonocus: JIMHAMA DJIEKTPOINIEpeNad, TIEHEpPaTop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLUMOHHAsA II€Yb, PAanap, PAaIHONPUEMHHK, TEIEBU30D,
antenHa, tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oatapesi.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOM JESATEIBHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

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

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOTO TBOPYECTBA,

npucyuero pu3n4eckon Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K Pa3NuyHbIM cdepaM NpodhecCHOHATBHON eSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
($u3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeILHO  (DOPMyJNIHpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAcsATh ILEIU ACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH ~ 3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHAIM3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOI'O B3aMMO/ICHCTBUSI;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

15



BIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHITHSIMU W METOJAMH
buznueckoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

BJIAQIeTh BUAAMU JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAllUY, MPEOOPa30BaHUI0 M TPHUMEHECHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPH CO3JJaHUH YICOHBIX TIPOCKTOB B 00JIaCTH (DU3HKH;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNYYCHHBIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIlMsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B MTPAKTUYECKYIO 00JaCTh
KHU3HECSITSIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOIMTYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

Pa6ora c nundopmanueii:

BJIa/IETh HABBIKAMH TOJy4eHHUs MHPOpMAIUN (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH TOWCK, aHaJM3,
CUCTEMATHU3AIMIO U HWHTEPIPETAruio MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHNUS,;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pPecypcocOepexeHHsl, TMpaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COACPKAHUS B Pa3IUYHBIX (opMarax ¢
y4€TOM Ha3HAYeHUsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUHU, BHIOMPAs ONTUMAIIBHYIO
dbopMy mpeAcTaBICHUS U BU3yaTUu3alllu.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHA:
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OCYIIECTBIATH OOIIEHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrmo3HaBaTh MPEANOCHUTIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLICHUBaTh HJIEU C TMO3ULIHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIC 1CHCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3ajJ1a4, [JIaH BBIOJIHEHUS MPAKTUUECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BHIOOpA BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TMPH aHAIW3€ pPe3yJbTaTOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B npornecce HoCcTHKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEATOIaT AFOTITHIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHXKCHUIO TSI U
yCrexy, ONTHMHU3M, WHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIFHOE COCTOSIHHE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COIIEPSIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHMSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTbh CPOPMUPOBAHHOCTh y 00yYarOIUXCSl YMEHUI:
JEMOHCTPUPOBATh Ha NpUMEpax pojib U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAPTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
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TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTH JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUYECKUX MOJICIICH:
TOYCYHBIN AJICKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUYHHMK CBETA, sepHas
MOJIEIb aTOMa, HYKJIOHHas MOJIeJIb aTOMHOTO sijpa MpU pPelieHuH (U3UISCKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBHUS TOKA, B3aMMOJICHUCTBHUE
MarHuToB, JJICKTPOMAarHWUTHAas WHAYKIWS, JCHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXXEHHUE, MPETOMIICHUE,
uHtepdepeHnus, audpakmus W MOJIpU3aIlds CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBeTOBOES JAaBleHHE, BOSHUKHOBEHUE
JMHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass U HCKYyCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (PJICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOJUMOCTb  Pa3IMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBICHHS (MPOIECCHI), HUCMOJB3yS (U3UYECKUE BEIIMYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJisA, cria Awmmepa, cuia JlopeHma, WHIyKTHBHOCTH
KaTYIIIKH, SHEPrys AJICKTPUYECKOT0 M MArHUTHOTO IIOJIeH, MEepHOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U CWia TOoKa B TpOIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABWIHLHO TPAKTOBATh (PU3MUECKUUN
CMBICII HCIIOJIb3YEMBIX BEIMYWH, WX OOO3HAYCHHWS W EAWHHIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIWYUHY C JAPYTHEMH
BEJIMYNHAMM;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOIb3Ys
dbu3nyecKre BEWYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsI U UMIYJIbC (POTOHA, IEPUOJI TIOJTypaciajia, SHEPTHs CBsI3U
aTOMHBIX S7Ep, IPH ONHUCAHMHM IPAaBWIBHO TPAKTOBATh (DU3HUUYCCKHH CMBICT
UCIIOJB3YEMbBIX BEJIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, yKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAaHHYH (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MapajjieIbHOTO
COCIMHEHHUs TMPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOU
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WHIYKIWH, 3aKOH IPSAMOJMHEUHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUS JHEPIUU, 3aKOH COXPAHEHUs HMMITYJIbCA, 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAaHEHMs] MACCOBOI'O YMCIIA, IOCTYJaThl bopa,
3aKOH paJMOaKTUBHOIO pacnasja, Ipu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHE M YyCJIOBUS (TpaHUIlbl, OOJACTH)
PUMEHUMOCTH;

OIIPEIENATh HAIIPaBJICHUE BEKTOPA NHIYKLIUHA MarHUTHOTO I10JIS IPOBOJAHMKA
C TOKOM, cuibl AMriepa u cuisl JIopenna;

CTPOUTb U OIKUCHIBaTh H300pa)KEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI 1O MCCIEIOBAHUIO (DU3UUECKUX SIBICHUUA H
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IPU 3TOM
dopMynnpoBath mpoOieMy/3ajadyy M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTa,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOT0 O0OpYyIOBaHUsSA, MPOBOJIUTH OMNBIT H
bopMyIMpPOBATH BHIBOBI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMs] U HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATh
pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJE TaOIHI] U
rpauKoB, AeNaTh BbIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh mnpaBuja 0€30MacHOro TpyJa MpH MPOBEICHUHM HCCIIEJOBAaHUNA B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
NEeATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JaOOPATOPHOIO
000pyIOBaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 33/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOoOXoauMbIe Jisi €€ PelIeHUs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YE€HHOTO 3HaueHUs (PU3NUECKOIN BEJINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKICHHM C ONOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(duznueckue sBICHUS,

UCIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIpHON MHGPOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;
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OOBSCHATh TPUHITUIBI JCHCTBUS MAaIllUH, NPUOOPOB H TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYIKAIOILEH CpeEAE;

paboTaTh B Trpynmne C BBHIMOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYyNIbl, PAUUMOHAIBHO pacHpenesiTh OOSI3aHHOCTH U
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
11 KITIACC

HaumeHoBaHue pa3ieioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne o/m HpOrpAMMBI Beero Konrtpoabusbie IIpakTnueckue 06pa3oBaTebHBIE pecypebl
padoThI padoThI
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MarsiTHOE rose. JIeKTpOMarHuTHas 11 1 3 https://m.eds00.ru/Z2Q390NG8
HHAYKIOUS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
2.1 MexauHdeckHe 1 JJICKTPOMArHHTHEIC 9 1 https://m.edso0.ru/3TLNQKPG6
KoJieOaHus
2.2 MexaHuaecKkue i SJICKTpoMarHHTHEIE 5 1 https://m.edso00.ru/WQT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBEBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK2
OTHOCUTECIIBHOCTHU
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/8WOVAWQRS
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 S) https://m.eds00.ru/97MC9DZXQ
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

22



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

5.1 ‘ DJeMeHTHl aCTPOHOMHUU M aCTPOPHUIUKU 7 ‘ https://m.eds00.ru/3EODGKXI9
Hroro no pazneny 7
Paznen 6. OGOBIHIAIOIIEE NIOBTOPEHUE

6.1 ‘ O6o01maroiee MOBTOPEHNE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE BpeMms 3
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

ITOYPOYHOE IIVTAHUPOBAHUME
11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHuThHl U HX
B3aHMOJICHCTBHE.
MarnautHoe nosie. Bektop
MarHuTHOM UHAYKIIUH.
JIMHUM MarHUTHOM
WHYKIUU

MaruuTtHoe noie
MIPOBOJIHUKA C TOKOM. OTIBIT
Opcrena. Bzaumopeiicteue
MIPOBOJIHUKOB C TOKOM

KoaudecTBO 4acoB

Jara
U3yYeHHsl

Bcero

Kourpoububle IIpakTHyeckue

padoThbI

padoThbI

IInan  dDakr

DJIeKTPOHHBbIe NH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/4ADMOYIJNG6

https://m.edsoo.ru/1L5CT47FX

JlaGopaTtopHnast pabota
«/3yueHue MarHuTHOTO
IOJIAA KaTyIIKU C TOKOM>»

https://m.edsoo.ru/HGHXLNLRZ

JleficTBMe MarHuTHOTO MOJISI
Ha IIPOBOJIHUK C TOKOM.
Cuta Amriepa.
JlaGoparopHas paboTa
«Hccnenosanne neCcTBUSA
MOCTOSIHHOTO MarHuTa Ha
PaMKy ¢ TOKOM)»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MAarHUTHOTO TIOJS
Ha JABUXKYIIYIOCS
3apsoKeHHYH0 yactuily. Cuma
Jlopenmna. Pabota cuibl
Jlopenna

https://m.edso0.ru/7ABZQGQC9

SJ'ICI(TpOMal" HHUTHAas

https://m.edsoo.ru/VA26C9C3J
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https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

nHaykius. [Torok Bekropa
MarHuTHOW uHAyKuuu. I/C
MHAYKIHMU. 3aKOH
3JIEKTPOMArHUTHOMN
unaykunu Papanest

JlaboparopHas paboTa
«HccnenoBanue siBICHUS
ANEKTPOMATHUTHOMU
WHTYKITHH

NHnyKTUBHOCTD. SIBIIEHUE
camounaykiuu. J/C
CaMOMHAYKUMHU. DHEPIrust
MAarHUTHOTO TTOJISI KaTYILKH C
TOKOM. DJIEKTPOMarHUTHOE
oJie

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

TexHudeckue ycTpoiucTsa u
UX IPUMEHEHHE:
ITOCTOSITHHBIE MATHUTHI,
3JIEKTPOMArHUTBhI,
AJIEKTPOJIBUraTeNb,
YCKOPHUTENH DJIEMEHTaPHBIX
YacCTHULl, UHAYKI[MOHHAS [1€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O06o06marmui ypox
«MaramTHOE TI0JIe.
DNeKTpOMarHuTHas
HHAYKIUSD

https://m.edsoo.ru/COBO5BGMC

11

12

KonTponbhas pabota no
TeMe «MarauTHoe noJe.
DJIeKTpOMarHuTHas
UHTYKITUS

CB00601HbIE MEXaHUYECKHE
kosebanus. 'apMoHnyeckue
KoJieOaHus. Y paBHEHUE

https://m.edso0.ru/8X637ELEU

https://m.edso00.ru/9Y6GYWEVP

25



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

TapMOHUYECKHX KOJIeOaHUH.

[IpeBparenue sHepruu

JlaGopaTopHnas pabota
«HccnenoBanne
3aBHCUMOCTH IEpHOJIa
MaJIbIX KoJieOaHui Tpy3a Ha
HUTH OT JAJTUHBI HUTH U
MAacCBhI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIN KOHTYD.
CBo0OoHbBIE
3JIEKTPOMArHUTHBIC
KoJieOaHMs B UI€AILHOM
KoJ1e0aTeIIbHOM KOHTYPE.
AHaOTUst MEXy
MEXAaHUYECKUMH U
3JIEKTPOMArHUTHBIMH
KOJIeOaHUSIMU

https://m.edsoo.ru/H6JCO5BAD

15

16

®opmyna Tomcona. 3akoH
COXpPaHEHHUS YHEPTUU B
HJieaIbHOM KOJIe0aTeILHOM
KOHTYpE

[Ipencrasnenue o
3aTyXaroIuX KoJeOaHMsIX.
BriHyX1cHHBIE
MeXaHUUYECKUE KojaeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
AIIEKTPOMAarHUTHBIE
KoJIeOaHus

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

17

IlepemeHHBIH TOK.
CunycouanbHbII
IIEPEMEHHBIN TOK.
MoI1HOCTb IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U

https://m.edsoo.ru/VDEY XRVUI

26



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

18

JICUCTBYIOILIEE 3HAYCHHUE
CUJIbI TOKA U HaIPSKEHUS
Tpancdopmarop.
[IpousBoacTso, nepenaya u
noTpebaeHue
AEKTPUYECKON SJHEPIUU

https://m.edsoo.ru/1ZWZUL8QK

19

20

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHUE
AEKTPUYECKOTO 3BOHKA,
reHepaTopa MepEMEHHOT0
TOKa, JIMHUH
3JeKTponepesad

DKOJOTUYECKHUE PUCKH TIPU
MIPOU3BOJACTBE
3nekTpo3Hepruu. Kynbrypa
HCITIOIb30BaHUS
3JIEKTPOIHEPTUH B
TMOBCETHEBHOM KU3HHU

https://m.eds00.ru/93Z12W40Q0

https://m.edsoo.ru/SDUNYKWNO

21

MexaHuuyecKre BOJHBI,
YCIIOBHS PACIIPOCTPAHECHHUSI.
Ilepuon. Cxopocth
pacrpocTpaHeHHs U JTHHA
BouHEL. [lonepeunsie u
MMPOAOJBbHBIC BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTbH 3BYKa.
I'pomkocTs 3ByKa. BeicoTta
ToHa. TemOp 3ByKa

https://m.eds00.ru/Z8270Q6V70

23

24

DJIEKTPOMAarHUTHBIE BOJIHBI,
MX CBOWCTBA U CKOPOCTb.
[IIxana 31eKTpOMarHUTHBIX
BOJIH

[IpuHIUIIBI paAOCBA3U U
TeneBuaeHus. Pa3surue

https://m.edso0.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

27
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25

CPEJICTB CBSI3H.
Pagnosokanus

KonTponbhas padoTa
«Konebanus u BOJIHBI»

https://m.edsoo.ru/IHURON8SOB

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OJHOPOJIHOM Cpene.
ToueuHbIN UCTOYHHUK CBETA.
JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

28

29

OTtpakeHue cBeTa. 3aKOHbI
OTpa)XeHUs CBETA.
[Toctpoenne nzobpaxeHuii B
IUIOCKOM 3€pKalie

[Tpenomnenue cBera.
ITonmHOEe BHYTpEeHHEE
otpaxenue. [IpenenbHbIi
YTOJI TIOJTHOTO BHYTPEHHETO
OTpaKeHHUS

JlaGopaTtopHnast pabota
«3mepeHune mokazarens
NPETOMIICHUS CTEKIIa»

https://m.edsoo.ru/IMBKQM22Z

https://m.edsoo.ru/V49RISTRN

https://m.edso0.ru/JO2E1M1DQ

30

31

32

JInn3sl. [locTpoenue
n300pa’keHHi B JIMH3E.
dopmysia TOHKOW JIMH3BI.
YBenuueHue JIMH3bI

JlaGopartopHas paboTa
«Hccnenosanue cCBONUCTB
U300pa’keHNH B JTMH3aX»

Hucnepcus cera. CroXHbIM
coctas 6enoro cBera. L[Ber.
JlaGoparopHas paboTa
«Habmoenne nucnepcun

https://m.edsoo.ru/W2MMS9KJIC

https://m.edso0.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11
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https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
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CBCTa»

33

WuTepdepenius ceera.
Hudpakmus ceera.
Judpakumonnas pemeérka

https://m.edsoo.ru/C8LCRSEJI

34

35

36

ITonepedyHOCTH CBETOBBIX
BouH. [lonsipu3zanus ceeta

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBUS UX
0e30MacHOro0 MpUMEHEHHs

['panutbl TPUMEHUMOCTH
KJIACCMYECKOM MEXaHUKH.
[locTynatel cienanbHOU
TGOpI/II/I OTHOCHUTCIBHOCTHU

https://m.eds00.ru/Q2118XY0OJ

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH.
3ame/ieHre BpEMEHH U
COKpAIICHHUE JITTUHBI

https://m.edsoo.ru/OVLMCN6B2

38

39

OHeprus U UMIYJIbC
PENATUBUCTCKOM YaCTHUIIBI.
CBs13b Macchl ¢ SHEpruen u
UMITYJIbCOM. DHEPTHsl MOKOSI

KonTponbnas pabota
«Omntuka. OCHOBEI
CHeIMalIbHOM Teopuu
OTHOCUTEILHOCTH

https://m.edsoo.ru/I190ZY4BUB

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. opmyina [Inanka.
DHeprus ¥ UMNyJasc GOoToOHA
OTKpBITHE U UCCIIEIOBAHUE
dotoaddexra. OmbiTer A. I
CroneroBa

3akoHbl poTorddekTa.
YpaBHeHue DUHIITEHA TS

https://m.edsoo.ru/ZL6P16LA0

https://m.edso0.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8
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https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
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https://m.edsoo.ru/YLCK77OG8

43

44

45

46

dororddekra. «Kpachas
rparuiay Gororddexra

JaBaenne ceera. OnbIThl I1.
H. JIebeneBa. Xumuueckoe
JNICUCTBHUE CBETA

TexHuueckue yCcTpoicTBa u
NPaKTUYECKOE PUMEHEHHE:
dboTo31eMeHT, GOTOIATIUHK,
coJHeyHast OaTapes,
CBETOJINO]I

Pemenue 3amay nmo reme
«DeMeHThl KBAHTOBOM
ONTHUKI

Monens atoma ToMmcoHa.
OmnsiTel Pesepdopaa mo
PacCesIHUIO O-YaCTHII.
[ImanerapHas Mozenb aroMa

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

47

48

49

50

IToctynatel bopa

W3ny4eHue v nornoueHue
($OTOHOB Npu Nepexo/ie
aToma C OJJHOTO YPOBHs
SHEPTUH Ha Apyrou. Buasl
CIIEKTPOB

BonHoBbIE CBOMCTBA YaCTHII.
Bounnsl e bpoiiis.
KopnyckynsipHO-BOIHOBOM
nyanu3Mm. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTy4YCHHUE

OtkpeiTHE
pannoakTHBHOCTH. OTIBITHI
Pesepdopna o
OTIPENIEIICHUIO COCTaBa

https://m.edso0.ru/6X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edso0.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP
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PAAOAKTUBHOI'O U3JTYyYCHHUA

51

52

53

CsoticTBa anbda-, 6era-,
raMmma-usiydeHus. BiusHue
PAAOAKTUBHOCTH HA KHUBBIC
OpTraHHU3MbI

OTKpbITHE IPOTOHA U
HeiTpona. M3otomnsl. Anbga-
pacrnaj. DIeKTPOHHbBINA U
MO3UTPOHHBIN OeTa-pacna.
["amma-uznyyenue

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuum.

S nepHelii peakTop.
[IpoGnemsl, nepceKTUBSI,
9KOJIOTMYECKHE aCIIEKTBI
AJIEPHON SHEPrEeTUKH

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtobl HaOMIOICHUS U
pETUCTpAINH 3JIEMEHTAPHBIX
yactull. Kpyrisiii cron
«DPyHIaMEHTAIbHBIE
B3anMOJIeUCTBUsL. ENMHCTBO
(bu3nYECKO KapTUHBI MUPay

https://m.edsoo.ru/SUC62U40A

55

56

Oransl pa3BUTHA
actpoHomuu. [IpukiagHoe u
MHPOBO33PEHUYECKOE
3HaueHUe acTpoHOMUU. Bun
3B&3aHOTO HebOa. Co3Be3aus,
SpKUE 3BE3/bI, TUIAHETHI, UX
BUJIUMOE JIBUKCHHE.
ConHeuHas cucTeMa

Comnure. Conneunas

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0
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https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

57

58

AKTHUBHOCTD. ICTOUYHUK
sHepruu CosHIA U 3BE3]

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
rJ1aBHOU
MOCJIEI0BATEILHOCTH.

BuyTpennee crpoenue 3BE3 1.

CoBpemMeHHbIe
NpEeICTaBICHUS O
MMPOUCXOKACHNUU 1
sBomonu CoJHIIa U 3BE3]

Mnineunsiii [1yTe — Hama
l'anaktuka. ITonoxenue u
nBwxeHne CoJlHLA B
l'anaktuke. ['anakTuku.
YépHble IBIPHI B siApax
rajakTHK

https://m.eds00.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

59

60

61

62

Bcenennas. Paz0Oeranue
ranakTtuk. Teopus bonsiioro
B3pbIBA. PenmmkTOBOE
u3lyyeHue. MerarajgakTuka

Hepemennsie nmpoGiembl
aCTPOHOMHH

KonrponbHas pabora
«ONEeMEeHThI aCTPOHOMUHU U
acTpoU3uKI»

Ob6o6maromuit ypok. Posb
(bU3HUKN U aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM,
COLMATBLHOM M ATUYECKOU
chepax neaTenbHOCTH
YyeJloBeKa

https://m.edsoo.ru/QIWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/M\WNJ5CRXYD
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63

64

65

66

O6o06maromuit ypok. Poib u
MecTO (GU3HKHU U
aCTPOHOMHUH B COBPEMEHHOMU
Hay4HOU KapTHHE MUPa

O6o06maromuii ypok. Posb
¢du3nveckoit Teopun B
bopMHUpPOBaHUH
IIPEACTABICHUM O
(bu3nvecKoil KapTHHE MUpa

O6o6maromuit ypok. Mecrto
¢u3nvecKoil KapTHHBI MUpa
B 00IIIEM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUN O IPUPOJIE
Pe3zepBHbIil ypok.
MaruauTHoe noie.
DneKTpOMarHuTHas
WHTYKITHS

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

67

68

PesepsHblil ypok. OnTuka.
OcCHOBBI CIELIMATIBHOM
TE€OPUU OTHOCUTEIBHOCTH
Pesepnslii ypok. KBantoBas
busrKa. DIeMeHThI
ACTPOHOMMH U acTpO(U3UKU

OBIIEE KOJIMYECTBO YACOB
110 [TIPOT'PAMME

68

https://m.edsoo.ru/ESABJRKS8L

https://m.edsoo.ru/RARQLVO2J

33
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

111

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

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

11.2

11.3

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sIepHas MOJAEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa IIpu pCIICHUU (I)I/I?»I/I‘IGCKI/IX 3aJa4

Pacnio3naBate usnueckue siBiaeHUs (IpolEcChl) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
ANIEKTPUUYECKAsT TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JEHCTBUS  TOKa, B3aMMOJICHCTBHE MarHHTOB,
ANEKTPOMArHUTHAS WHAYKIMS, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U MABIXKYIIHMMCS 3apsil, 3JIEKTPOMarHUTHBIE
Kone0aHus W BOJHBI, MPSIMOJHMHEHHOE paclpOCTpaHEHUE CBETa,
OTpaXeHHe,  IMpelomiieHue, uHTepdepeHuMs, audpakuus U
MoJIIpU3allvsl CBeTa, AMCIEPCHS cBeTa, (OTOANIEKTpUUecKuil sddext
(potoaddekrt), cBeToBOE HaBlIeHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HWCKYCCTBEHHAS

PaauOaKTUBHOCTD

11.4

OmnuceiBaTh  W3yYECHHBIE CBOWCTBA  BEMIECTBA  (DIEKTPUUYECKHUE,
MarHuTHbBIE, ONTUYECKUE, IEKTPUUECKYIO NMPOBOJUMOCTh Pa3IMYHBIX
Cpea) M DJIEKTPOMAarHWTHBIE SIBIEHUS (IIPOLIECCHI), HCIOJB3Ys
¢dbusznveckne  BEIMYUHBI:  DIIEKTPHUYSCKUA  3apsii, CWiIa  TOKa,
ANIEKTPUYECKOE  HANpPsHKEHHWE,  AJIEKTPHUECKOE  CONPOTHBIICHHE,
pasHocTh moteHuuanoB, J/IC, pabora TOka, MHIYKIMS MarHUTHOTO
nonsi, cuna Awmmepa, cwia JlopeHIa, HMHIYKTHBHOCTb KAaTyIIKH,
SHEpPrus 3MEKTPUUYECKOr0 M MArHUTHOrO MOJEH, MepuoJ M 4YacToTa
Kosie0aHui B KosieOaTeIbHOM KOHTYpE, 3apsiji M CHJla TOKa B IpoLecce
rapMOHHYECKHUX AJIEKTPOMArHUTHBIX ~ KOJIEOaHMIA, ¢dokycHoe

PacCCTOAHUEC U OINTHYCCKAad CUJIa JIMH3bI; MPH OINHCAHHUU IIPABUIIBHO

34




TPAaKTOBaTh (PU3MUYECKUII CMBICT HCIIOJIB3YEMBIX BEIMYUH, HUX
0003HAYCHHsT W EIUHMIbI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BETUUYHUHY C IPYTMMH BETUYUHAMU

115

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh HN3YYCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3YH
(1)1/1314%01(1/16 BCIIMYUHEBI: CKOPOCTh JJICKTPOMAIrHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrud MU HMIIYJIBC (I)OTOHa, Mepruoag
nmojaypaciaaa, OSHEpruss CBsA3M AaATOMHBIX SAACP;, HpHU OIMUCAHUU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
uX 0003HAUYEeHHUA U CAUWHUIIBI, YKa3bIBaTb q)OpMYJ'II)I, CBA3BIBAOIINE
AaHHYIO q)I/ISI/I‘IeCKYI-O BCIIMUUHY C APYI'MMHU BCINYNHAMU, BBIYHUCIIATH

3Ha4YCHHUE (PU3NUECKON BETUIMHBI

AnanmusupoBaTh (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOJIb3YS
¢usznvyeckne 3aKOHBI WM OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO YW IAPAJLIEIBHOIO COEAVHEHHS ITPOBOAHHKOB,
3akoH Jxkoynst — JleHna, 3aKOH 2J€KTPOMarHUTHON MHAYKLIHH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroaddexra, 3aKOH COXpaHEHHUS DHEPIMH, 3aKOH COXPAHEHUs
HUMIIyJIbCA, 3aKOH COXPaHEHHUs DIIEKTPUYECKOrO 3apsla, 3aKOH
COXpaHEHUs  MAaccoBOrO0  4YMCJa, mocTyinarel  bopa,  3akoH
PaIMOAKTUBHOIO pacnajga;, TMpH DSTOM  pa3jIndaTh  CIIOBECHYIO
(OpMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHu1IbI, 06J1ACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUC BCKTOPAa HWHAYKIIMU MAIrHUTHOI'O TIIOJIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

CTpOI/ITL n  OIIMCHIBATH I/I306pa)KeHI/Ie, co3gaBacMoO€  INJIIOCKHM

3€pKaJioM, TOHKOW JIMH301

BBITIONHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIOJB30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
aToM (opmynupoBaTh MpobieMy (3amady) W THUIOTE3Y YYEOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000pyI0BaHUsl, IPOBOAUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI

OcCyIecTBIATh TpsIMbIE U KOCBEHHBIE HM3MEpPEHHS (PU3NIECKUX
BEJIMYWH, MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEPEHHS U

HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOl"peH_IHOCTef/'I H3MepeHHI>'I

11.11

I/ICCJ'ICI[OBaTB 3aBHUCUMOCTH (1)I/ISI/I‘ICCKI/IX BCJIIMYHUH C HUCIIOJBb30BaHHEM

NpSMBIX ~ M3MEPEHUN; TPU OITOM KOHCTPYHpPOBaTh YCTaHOBKY,
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(GuKcHpOBaTh pPE3yJbTAThl IMOJTYYCHHONW 3aBUCHUMOCTH (PHU3UUIECKHX
BEJIMYHH B BHJIE TAOJIUIl ¥ TPAUKOB, JIEINATh BBIBOJIBI IO PE3yIbTaTaM

ucciacag0oBaHus

11.12

11.13

CobOmomaTe mpaBuia 0Oe30macHOTO Tpyna HpH  [POBEICHUU
UCCIIEIOBaHUII B paMKax Y4YeOHOro »SKCIEpUMEHTa, Yy4eOHO-
HCCIIEI0BATEIILCKON M MPOEKTHON AEATEIBHOCTH C MCIIOJIB30BAaHUEM

M3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOTO 000pYyIOBAHUS

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
HCIIOJIb3YS (1)I/I3I/I‘-IeCKI/IC 3aKOHbI WM MNPUHOUIIBI; HAa OCHOBC aHajin3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJEb, BBLACIATH
¢u3nyeckue BeTUUUHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui €€ pellieHus,
IIpOBOAWTD paCLIéTI)I M OOCHHUBATH PCAJIbHOCTD MOJJYUCHHOT'O 3HAUYCHUSA

(hU3HUECKON BETUIMHBI

11.14

Pemars Ka4eCTBECHHbBIE 3a1a4H: BBICTPANBAThH JIOTUYECKH
HEMPOTUBOPEUMUBYIO LETOYKY PACCYXACHUW C ONOPOW HA M3YyYECHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

11.15

Hcnonp3oBaTe MOpU  pelICHMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(POPMAIIMOHHbIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpeTalMi W NpPEJACTaBICHUS y4eOHOW W Hay4YHO-TOMYJISIPHOMN
nH(pOpMalLIUY, MOJYYEHHON U3 pPa3IUYHbIX HCTOYHHUKOB; KPUTHUYECKU

AHAJIIU3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATh MPUHIUIBI ACHCTBUS MalIWH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHUS HX O€30MAaCHOTO HCHOJIb30BAHUS B

NOBCEIHEBHOU KU3HU

[IpuBoaMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KU3HH 111 oOecrieueHns 0€30macHOCTH TP OOpaIIeHUH ¢ MpUOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B oxpyxcaromeﬁ cpeac

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  TPYNIbl,  palMOHAJIBHO  PACHpENeisiTh
O053aHHOCTM M IUIAHUPOBATh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyallUsIX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBAEMOi TPOOIeMBbI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KITACC

Kon
pa3zjiena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

IlocTrossHHEIC MarHuThbI.
B3aHMOI[€fICTBHe IIOCTOAHHBIX MarHuTOB

4.3.2

MaruauTtHoe mosie. BekTop MarHMTHOM
uHaykuuu. lpuHnun — cynepno3unuu.
JIuann marauTHOM MHAyKumu. KapruHa
JUHUMA MArHUTHOM HWHAYKUMU  TOJA
MOCTOSTHHBIX MAarHUTOB

4.3.3

4.3.4

MarsuTHOE 10J€ MPOBOJHUKA C TOKOM.
Kaptuna  nguHMii mons  JJIMHHOTO
OpsIMOTO TIPOBOJIHUKA M 3aMKHYTOTO
KOJIBIICBOTO TPOBOJHHUKA, KATYIIKH C
TOKOM. OmnbIT Opcrena.
B3anmoneiicTBre MPOBOTHUKOB C TOKOM

Cuna Amnepa, e€ MOyJb U
HalpaBJieHUE

4.3

435

4.3.6

Cuna Jlopenua, e€ Moaynb U
HarmpasjieHue. J[BrkeHue 3apsKeHHOMN
YacCTUIbI B OJHOPOJHOM MAarHUTHOM
nonie. Pabota cunsl Jlopenia

SIBneHue AIeKTPOMAarHUTHON UHAYKIIUU

4.3.7

IToTOK BEeKTOpa MAarHUTHOM MHIYKIIUU

4.3.8

4.3.9

/C WH]TyKIIUH. 3akoH
ANEeKTpOMarHuTHOW uHAyKIu Papanes

BuxpeBoe anexrpuueckoe mnone. IJC
WHAYKIWHW B IMPOBOAHHKE, NBYIKYIIEMCH
MOCTYTATENbHO B OJTHOPOJHOM
MAarosuTHOM II10JI€

4.3.10

[IpaBuio Jlenna

4311

NHAYKTUBHOCTSD. SIBnenue
camouHaykuuu. IJ1C caMOMHIyKIIMHA

4.3.12
4.3.13

4.3.14

9Hepm$[ MAaroiuTHOIrO IIOJI KaTyIIKH C
TOKOM

QHCKTpOMaFHI/ITHOe 110J1€

TexHuudeckue yCTpOﬁCTBaZ IIOCTOSAHHBIC
MAarHurTHhI, SJICKTPOMArHuThI,
QJICKTPOABUT'ATCIIb, YCKOPUTCIIN
OJICMCHTApPHBIX 4YaCTUll, HWHAYKIIMOHHAsA
11CYb
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5.1

4.3.15

[Ipaktnueckue  pabotel.  M3yuenue
MarHUTHOTO TIOJSl KaTYIIKH C TOKOM.
HccnegoBanne AEHCTBUSA IIOCTOSHHOTO
MarHura Ha  paMKy C  TOKOM.
HccnegoBanue SIBIICHUS
3JIEKTPOMATHUTHON UHIYKIIMHU

KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.12

KonebarenpHast cucrema. CBOOOIHBIC
KojeOanus. ["'apMoHMYecKre KojaeOaHus.
[lepuon, wacrora, amrumtyaa u dasa
KOJIeOaHMI

[IpyxuHHBIN MasiTHUK.
MatemaTuueckuii MasiTHUK

5.1.3

VYpaBHEHHE TAPMOHUYECKUX KOJICOAHUH.
Kunematnueckoe u  AMHAMUYECKOE
OnHcaHue K0jaebaTeIbHOr0 JBUKEHUS

5.14

[IpeBpamenue SHEPIUU pu
rapMOHUYECKUX  KojeOaHusx. CBs3b
aMIUTATYABl  KOJeOaHWUH  MCXOJTHOU
BEJIMYMHBI C aMIUTUTyJIaMU KoJeOaHMi
€€ CKOpOCTHU U YCKOPEHUS

5.15

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHuUs B
U/eaIbHOM  KOJIeOaTeIbHOM  KOHTYDE.
AHamorusi MEXIy MEXaHWYeCKHMU U
JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU.
®opmyina ToMmcoHa

5.16

5.1.7

3aKoH COXpPAaHEHHS  DHEpruud B
U/1ealbHOM KoJie0aTeIbHOM KOHTYpe

BrinyxaeHHbie MEXaHHYECKHE
kosebOanns. Pesomanc. Pe3onanchas
KpuBasl. BrinyxaeHHbie
BHCKTpOMaFHI/ITHI)Ie KOJ'Ie6aHI/I$I.

5.18

519

5.1.10

[Iepemennbii  TOk. CHHYCOMAAIBHBIN
IIEPEMEHHBIN TOK.

MomHoCTb MEPEMEHHOT0 TOKa.
AMIIUTY AHOE u JIEUCTBYIOIIIEE
3HAQUYE€HHME CUJIbI TOKA M HANPSKEHUS

Tpanrcdopmarop. [IpousBoacTso,
nepenaqya u notpelieHue
JIEKTPUIECKON JHEPIUu.
DKOJIOTHYECKHE pHUCKHU npu
MIPOU3BOJICTBE 3JIEKTPUUYECKON HHEPTHH.
KynsTypa HCIIOJIb30BaHHUS
3JEKTPOIHEPTUH B TOBCEAHEBHOM )KU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
AIICKTPUUECCKU N 3BOHOK, JINTHAWA
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QJICKTpOoICpcaaqd

5.1.12

[Ipaktuyeckue pabotel. MccnenoBanue
3aBUCUMOCTH rnepuo/a MaJIbIX
KoneOaHui Tpy3a Ha HHUTH OT JJIMHBI
HUTH M Maccel rpysa. HccinegoBanue
[IEPEMEHHOTO  TOKa B  LENHU U3
MIOCJIEI0BATEILHO COETMHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U PE3UCTopa

5.2

5.3

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. [lepuon. Ckopocth
pacrpocTpaHeHHs: ¥ JITMHA  BOJIHBIL.
HonepeqHLIe " IPpOJ0JIbHBIC BOJIHBI

5.2.2

523

Wnatepdepentst  u  audpakmus

MCXaHHNYCCKHUX BOJIH

3Byk. Ckopocts 3Byka. I'pomkocTb
3ByKa. BeicoTta ToHa. TemOp 3ByKa

524

525

DONEeKTpOMarHUTHbIE BOJIHBI. Y CJIOBHUSA
U3IYYEHUs DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauus BektopoB E, B u
U B 3JIEKTPOMAarHUTHOH BOJIHE B BaKyyMe

CBolicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
OTpakeHue, TIpeIOMIIeHUE,
NoJsipu3anus, nudpakims,
uHTepEepeHIHs. Ckopoctb
ANIEKTPOMArHUTHBIX BOJIH

5.2.6

[lIxkana  2IEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne dIEKTPOMarHuTHBIX BOJIH B
TE€XHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pPagruoCBiA3U U TCIICBUACHUS.
Panuonokarnus. DIEKTPOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl

5.2.8

531

5.3.2

5.3.3

TexHnuueckue YCTpOICTBA:
My3bIKaJIbHbIE UHCTPYMEHTBHI,
YIbTpa3BYKOBas JUAarHOCTUKAa B TCXHUKE
U MEIULHUHE, pajap, paauolpHEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBU-
ne4yb

OIITUKA

[IpsimonuHeitHoe pacupocTpaHEeHUE
CBETa B OAHOPOAHOM cpene. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHBI OTPAKECHHUS
cera. [lloctpoenne wm300pakeHuii B
IIOCKOM 3€pKajie

[Ipenomnenue cera. 3akOHBI MPETOMIICHUS

CBera. AOCOIIOTHBIN oKasareib
HpeHOMJIeHI/IH
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5.34

[lomnoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHblii yroJ MOJIHOTO
BHYTPEHHEI0 OTPAKECHHUSI

5.3.5

5.3.6

Hucnepcusi cBera. CIOXHBIA COCTaB
Ocnoro ceera. Llser

CoOuparonme U paccerBarOIUe JTMH3BL.
Toukas nuH3a. GOKYCHOE pacCTOSHUE U
ONTHYECKass CHUJla TOHKOW  JIMH3BL
[Toctpoenue n300pakeHU I B
COOMPAIOIINX U PACCCHBAIOIINX JTMH3AX.
®opmysia TOHKON JIMH3BI. Y BEIUYEHHUE,
JlaBaeMOe€ JIMH301

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

[Ipeneinsr [IPUMEHUMOCTHU
TE€OMETPUUYECKOHN ONTUKH

Hutepdepennus cBera. KorepeHTHbIE
UCTOYHHUKH.  YCIOBHS  HaOIIOOEHUS
MaKCHMYMOB u MHHHAMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX
crH(]Aa3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpaknus cera. JudpaxknuonHas

pemérka. Ycnosue HaOJTI0 ICHU S
[JIaBHBIX MAaKCUMyMOB TpH MaJCcHUN
MOHOXPOMATHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIETKY
[Tongpuzanus ceera

TexHu4eckue yCTpOMCTBA: OYKH, JIyIa,
¢doroanmnapar, NMPOEKLUMOHHBINA ammapar,
MHKDPOCKOII,  TEJECKON,  BOJOKOHHAs
ONTHKA, JAudpakUoOHHas  pemeéTka,
TIOJISIPOU T

5.3.12

[Ipaktuueckne pabotel. M3mepenue
NIOKa3aTels MIPETOMIIEHUSL.
WccnenoBanue cBONCTB M300pa’keHUH B
nuH3ax. Habmonenue aucnepcun ceera

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCHUTEJILHOCTH

6.1

6.2

6.3

['paHu1IbI TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. [MoctynaTs TEOPHH
OTHOCHUTEJIbHOCTH: MHBapUaHTHOCTb
MOJIIyJIi CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIUI OTHOCUTEIBHOCTH DUHINTEIHA
OTHOCUTENBHOCTh  OJIHOBPEMEHHOCTH.
3ame/yieHHe BPEMEHH M COKpalleHHUE
JUTUHBI

DOHeprus M UMIYJIbC  CBOOOJHOM
YaCTHUIIBI

6.4

CBs13p Macchbl ¢ dHEpruen U UMILYJIbCOM
CBOOOJTHOM 4YaCTUIIBI. DHEPTUs TOKOS
CBOOOIHOI YaCTUI[bI
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KBAHTOBAA ®U3UKA

7.1

7.2

BJIEMEHTEI KBAHTOBOM OIITUKH

711

7.12

7.1.3

7.14
7.15

7.16

®otonsl. Dopmyna Ilnanka cBsa3u
sHepruu (OTOHa C €ro YacTOTOM.
DHeprus U UMMyJbC GOTOHA

OTtkpsiTHE u UCCIIeIOBaHHE
¢doroaddexra. Onpiter A.I'. Cronerosa.
3akonHsl pororddexTa

YpaBHeHue OUHINTENHA st
dororddekra. «KpacHas  rpaHUIA»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHUYeCcKoe JIeHCTBIE CBEeTa
Texuuueckue yCTpOiicTBa:

(doTormemMeHT, (GOTOAATYUK, COJTHEUHAS
Oartapest, CBETOIHOT

CTPOEHUME ATOMA

7.2.1

7.2.2

7.2.3

Mogens aroma TomcoHa. OMBITEI
Pezepdopaa no uccienoBanuto
cTpoeHust aroMa. [Inanerapnast Mmozennb
aroMma

IToctymater  bopa.  Msnydyenne u
noryomeHue (poToHOB MHpHU Iepexone
aToMa C OJHOrO YpOBHS JHEPrUU Ha
npyroi. Bunel  cnektpoB.  CrekTp
YPOBHEM dHEPrUU aTOMa BOJAOpOAa

BonnoBeie cBolicTBa yactul. BoaHbI Ae
Bpoiiis. KopnyckynsipHo-BOITHOBOM
nyanusM. Jludpakius SJIeKTpOHOB Ha
KpHUCTaJIax

7.24

CnonTanHoe u BBIHYKJICHHOE
H3JIy4yeHue. YCTPOWCTBO M IPUHLMUII
paboThl 1a3epa

7.2.5

7.2.6

TexHuueckue YCTPOMCTBA:
CIIEKTPaJIbHBIN aHalu3 (CIMEKTPOCKOII),
Ja3ep, KBAHTOBBI KOMITBIOTED

[Ipaktuyeckue pabotel. Habmonenue
JMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

Metoapl HaONIOEHUST M PErUCTpaluu
2JIEMEHTAPHbIX YaCTHIL

OTkpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompexmeneHuto cocrtaBa
paznoakTUBHOTrO wu3inydeHus. CBolicTBa
anbda-, Oera-, raMmma-u3JIy9eHHs.
Bnusuue PaaAuOaKTUBHOCTU Ha KHUBBIC
OpTaHU3MbI
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7.3.3

7.3.4

OTkpplTHE NpPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa ['eiizenoepra —
WBanenko. 3apsa aapa. MaccoBoe 4uciio
siapa. M3oTonsl

Anbda-pacna. DIJIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnan. [amma-
u3llydeHue. 3aKOH  PaJuOaKTUBHOTO
pacnaza

7.3.5

OHeprusi CBSI3M HYKJIOHOB B sJIpe.
SAnepusie cuibl. Jledekt Macce sapa

7.3.6

7.3.7

Snepusle peakuuu. JleneHue u CUHTE3
sep

Snepubiii  peaktop.  TepmosiaepHbIi
cuare3. [IpobmeMbl W TEPCHEKTHBBHI
SIIEPHOM  SHEPreTHKU. OKOJOTUYECKUE
ACIEKThI IEPHOM SHEPIETUKU

7.3.8

DOneMeHTapHble  4YacTullbl. OTKpBITHE
MO3UTPOHA. DyH/IaMEHTAJIbHbIE
B3aMMOJIEUCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETP,
KaMmepa BuibcoHa, saepHbBI peakTop,
aToMHas 6omba

7.3.10

8.1

8.2

[Ipaktnueckue pabotsl. MccnenoBanue
TPEKOB YaCTUIL (mo TOTOBBIM
¢dororpadusim)

OJIEMEHTBI ACTPOOPU3NKU

Bun 3Bé3mHoro Heba. Co3Be3aus, sipKue
3BE3/IbI, IJTAHETHI, ux BHAUMOE
JIBUYKEHUE

Conneuynas cucreMa. IlmaHeTsl 3eMHOI
prnHI)I. HJ'IaHeTI)I-FI/IFaHTI)I nu nux
CIyTHUKH, KapJIMKOBBIE IJTAHETEI.
Maisle Tesaa CoJIHEUHOH CUCTEMBI

8.3
8.4

8.5

Comnne, d¢orochepa wu  armocdepa.
ConHeuyHasi akTUBHOCTD

Wctouynuk sneprun CosHua u 3BE371

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, PaJycC, TEMIepaTypa,
150'¢ B3aMOCBSI3b. Hunarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCThHY.
3BE3ALI IVIABHOM IIOCIIENOBATEJILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTEY IS
3BE3]1 TNIABHOM MOCIEAOBATEIbHOCTH

8.6

Baytpennee CTpOeHue 3BE3L.

CoBpeMeHHBIC MIPECTaBICHHS 0
MPOMCXOKICHNN | dBoioru  ColHIla U
3BE31. DTanbl )KU3HU 3BE31T
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8.7

8.8

8.9

Mnineunsiii Ilyte — Hama ['amakTuxa.
CnupanpHas crpykTypa [amaktuku,
pacnpeneneHue 3BE3/, Ta3a U IbUIM.
[lonoxenne u nBwxenne ConaHua B
lanaktuxe. Ilmockas u cdepuyeckas
nojacuctemsl [ alakTuku

Tunel ramakTuk. PaauoragakTUKA U
KBazapbl. UYEpHblE IBIPBI B sApax
TrajJakTUK

Bcenennas. Pacmmpenue BcenenHoil.
3akoH Xa0O0mna. Pa30eranue rajgakTHK.
Bospact u paguyc BcenenHoil, teopus
Bonbmoro B3peiBa. Mogens «ropsideit
Bcenennoi». PenukroBoe usnydeHue

8.10

MacmrabHass  ctpykrypa BceneHHoi.
MeraranakTuka. Hepeménnnie
1po0JieMbl aCTPOHOMUHU
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