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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHS Ha YpPOBHE CpeIHEro OOIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Hporpammel, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yd€TroMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMUMU MpenojiaBanus ydeOHoro mnpeamera «Pusznka» B 00pa3zoBaTEIbHBIX
OpraHu3anusiX Poccuiickon Oenepanun, peAIN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKE HaMpaBlIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatoniuxcs 11 kiacca npu o0y4yeHUn Ux
¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESTENIBHOCTHOIO MOJXO[A.
[Iporpamma mno ¢usuke cooTBeTcTBYeT TpedoBanusim OIOC COO «
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METalpeMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKE YUYUTHIBAET HEOOXOJUMOCTh peaIu3alrUd MEKIPEAMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B Heit
OTIPEJICNISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro oOIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeIMETHbIE, MpeIMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma no Qu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOCHHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOydeHus.

du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMUi 00 okpyskaromieMm Mupe. LIKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yIOmui
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmdeckoir reorpaduert u acTpoHommeil. lcmonb3oBaHWE U AKTHBHOE
npuMeHeHne (U3NYECKUMX 3HAHUW  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3ydyeHue Qu3MKM BHOCUT OCHOBHOM BKJIaa B (OpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4aromuxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAyYHBIA METO]] IO3HAHUS MIPH BBHIITOJHEHUU UMH YUEOHBIX UCCIIEJOBAHUI.

B ocHoBYy kypca ¢Gu3MKK JJI1 YPOBHS CpeIHEro o0Imero oOpa3oBaHUs
MOJIOXKEH pAN WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3leioB (PHM3MKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes eenepanusayuu. B cOOTBETCTBUM € HEW Marepual Kypca (U3UKHU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBisercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE H
ToJIe.



Hoes eymanumapuzayuu. EE peanuszanus NTpeAnojaraeT HCIOIb30BaAHUE
TYMaHUTApHOTO TMOTEHIHANAa (PU3MUECKON HAyKHh, OCMBICICHUE CBSI3U PA3BUTHS
¢u3uku c pa3BuTMEM OOIIECTBAa, a TaKXKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJOTHUYECKUMHU MPOOIEMaMHU.

Hoess npuknaonoti Hnanpaenennocmu. Kypc ¢usuku npenmnoiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKUX U TEXHOJOTUUECKUX MPUIIOKECHUN
WU3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX OSKOJIOTHYECKHM TMpoOieMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHBl C PAa3BUTHEM TEXHHKUA W TEXHOJOTHUM, a TakKkKe OOCYXKICHHS
po0JIeM pallMOHATBHOTO NPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MacHOCTH.

Crep>KHEBBIMU dJIEMEHTaMH Kypca (U3UKM Ha YPOBHE CPEIHErO OOIIEro
oOpaszoBaHus SBIAIOTCS (u3udeckue Teopuu ((popMupoBaHHe MPEACTABICHUN O
CTPYKTYyp€ MOCTpOeHUsl (pu3nueckoil Teopun, posi GyHIaMEHTATbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEJACTABICHUSAX O TMPUPOAE, TpaHUIAX
NPUMEHUMOCTH TEOPUM, JUIS OMHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU U
ITPOIIECCOB).

CHUCTEeMHO-IETEILHOCTHBIN TOAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3aluu SKCIEPUMEHTAIbHON NEeATeTbHOCTH O0YyYaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (PU3MKM — ITO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B MporpaMMe Mo (u3nKe OOBEAUHEHBI B OOIIMI CIMHUCOK YYEHHYECKUX
NpaKTHYECKUX paldoT. BeineneHne B yka3aHHOM IepedyHe J1abopaTOpHBIX PadoT,
OPOBOAUMBIX JJIi KOHTPOJISI U OILIEHKH, OCYIIECTBIAETCS y4YaCTHUKaAMHU
o0pa3oBaTeIbHOTO TPOIECCa HUCXOJs U3 OCOOCHHOCTEW IJIaHUPOBAHUS H
ocHalleHus kabunera ¢Gusuku. Ilpu sToM oOecrieynuBaeTcss OBIAJICHUE
OOy4YaroMMUMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEeIOBAHUS
3aBUCUMOCTEH (PU3NYECKHX BEJIIMYUH W TOCTAHOBKY OIBITOB IO TPOBEPKE
MPEITIO’KEHHBIX TUTIOTE3.

bonpimoe BHHMaHHWE yIENSETCS PEHICHUIO PacYE€THBIX M KauyeCTBEHHBIX
3anau. [Ipu 3TOM Ay pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON (PU3UYECKOM MOJIETIBIO, TTO3BOJISIONINE PUMEHATh H3YUCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOTO paszjena Kypca, TaK U MHTETpUpPYS 3HAHHS W3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MUECKHX SIBICHUH W TPOIECCOB B OKPYKAIOMICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOJENTH IJIsi CHUTyalluu IPaKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k marepuaibHO-
TEXHHYECKOMY OOECTIeUeHHI0 Y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca
¢u3uKu HA ypOBHE CPeAHETO 001Iero 0Opa3oBaHus JOJKEH U3Y9aThCs B YCIOBUIX
MpEeAMETHOro KaOuHeTa (PU3UKUA WM B YCJIOBHUSX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IMKia. B kaOuHere (U3MKH JOJKHO OBITh
HeoOxoquMoe JiabopaTopHoe OOOpYJOBaHWE [IJIsi BBIMOJHEHMS] YKAa3aHHBIX B
nporpaMme o U3MKE YUYEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAIMOHHOE
00opyaoBaHHE.



JleMoHcTpaniuoHHOe 00opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
MPUHIUIIOM MUHHUMAJIBHOM JOCTATOUHOCTHU U  OOECMEUYUBAET IMOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALMM st
UCCIIEIOBAHUSI ~ M3YYaeMBbIX  SIBJICHUH W  TPOLECCOB, OSMIUPUYECKUX U
dbyHIaMEHTaIbHbIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUM.

JlabopaTtopHoe 00OpyJoBaHUE ISl YYEHHUECKUX MPAKTUYECKUX pPadboT
dbopmupyetcsi B BUJe TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUYMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydawmommuxcs. TemMaThyeckue KOMILICKTHI
7a00paTOPHOrO 00OPYNOBAaHUA JOJKHBI OBITh TOCTPOEHBI HAa KOMILIEKCHOM
WCIIOJIb30BAaHUU aHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUi.

OCHOBHBIMHM LIEJISIMU U3y4€HUS PU3UKH B 001LIEM 00pa30BaHUU ABIISIOTCS:

e (QopMHpOBaHHE HMHTEpPECa W CTPEMJICHUS OOYYaIONIUXCS K HAyYHOMY
U3YUYEHUIO TPUPOJBI, PAa3BUTUE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe O3HAHUS U (OPMUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOTO MHPOBO33PCHHUSI KaK pe3yibTara H3Yy4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (QopMmupoBaHHE YMEHUW OOBSICHATH SIBJICHUS C HCIIOJIb30BaHUEM
br3UYeCKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mnpeacTaBiICHUI O poiu (DU3UKMU IS Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHue 3TUX 1elei 00ecreurnBaeTcs peleHueM CIIeAyIoIuX 3a71a4 B

Ipoliecce U3ydeHus Kypca (GU3NKHA Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus:

e TMPUOOPETECHHWE  CHUCTEMBbI  3HaHMK 00  O0mUX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJISIDHYIO  (DM3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKYy U
AJIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHue yMEHUN TPUMEHSTh TEOPETHYECKUE 3HAHUSA IS
0oOBbsICHEHHS (PU3WYECKUX SBJICHUU B TPHUPOAEC U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHE CHOCOOOB pEUICHUS pa3TUYHBIX 3a7a4 C SBHO 3aJaHHOI
duznueckor MoOneNblo, 3a/ay, MOAPa3yMEBAIONIUX CaMOCTOSITEIBHOE
co3aHue Pu3M4IecKor MOAEIH, aJIcKBaTHOW YCIIOBUSIM 3aJ1a4H;

e TMOHHMMaHUE (U3UYECKHUX OCHOB W MPUHUUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJIQJICHHE METOJAMH CaMOCTOATEJbHOrO MUIAHUPOBAHUS U TPOBEACHUS
du3nUecKnX HKCIIEPUMEHTOB, aHAIW3a M WHTEpHpeTanuu HWH(opmaiuu,
ompeJiesIeHHs] JOCTOBEPHOCTHU MOJTYUYEHHOTO Pe3yJibTaTa;

e CO3[IaHME YCJIOBUM JJISI PA3BUTHUSI YMEHUM MPOCKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOLIEro

oOpazoBanus otBoauTCcA B 11 Kitacce — 68 yacoB (2 yaca B HEJIEIO).



[Ipennmaraemerii B mporpamMmMe MO (HU3UKE TEepeyYeHb Ja0OPATOPHBIX W
MPAKTUYECKUX pabOT SBIACTCS PEKOMEHIOBAaHHBIM, YYHUTENb JEIaeT BBIOOP
MPOBENCHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM HMHIWBHIYATbHBIX
O0COOEHHOCTEH 00yUYaroIINXCs.



COIEPKXAHUE OBYYEHUA
11 KJIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[locTtossHHbIE ~ MarHuThl.  B3auMoaenMcTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bextop MarHutHOM uHaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MoJed. JIMHMM MarHUTHOM MHAYKIMU. KapTWHa JIMHUN MarHuTHON
WHJIYKIIUY TOJI1 MOCTOSIHHBIX MAarHUTOB.

MarautHoe T10J€ TPOBOAHMKA C TOKOM. KapTuHa JnMHUI WHIYKUUH
MAarHUTHOTO TMOJISI JJIMHHOIO MPSMOr0 MPOBOAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOJyJib U HaIpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenia.

SlBneHne 3JIEKTPOMAarHUTHOM HWHAYKIUU. [lOoTOK BeEkTOpa MarHUTHOU
UHOYKUAWA. OJEKTPOABMKYIIAs CHJIa HWHAYKUUU. 3aKOH D3JIEKTPOMAarHUTHOM
uHayknuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. ODJIEKTPOABIKYIIAs CHJIA WHIAYKUUH B
IIPOBOJHUKE, IBUKYIIEMCS IOCTYNIATEIbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TIOJISL.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTbD JJIEKTPOABWKYIIEH CHJIbI UHAYKLIMU OT CKOPOCTH U3MEHEHUS
MAarHATHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydeHre MarHuTHOTO OIS KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. Kone0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaAzZHUMHble KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHMWYECKHE  KoseOaHHUs.
[Napmonnyeckue konebanus. Ilepuon, wacrora, ammintyaa U ($asza kosieOaHUM.
IIpyXvHHBIM MasATHUK. MareMaTH4eCKUW MasTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosneOanuit. [IpeBpalniieHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYEeCKUMU H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
HHEPTUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxarouux KoyieOaHusIX. BIHYXIEHHbIE MEXaHUYECKHUe
kosneOanus. Pesonanc. BeiHyX/I€HHbIE JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbii  TOk. CHUHYCOMIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IIponzBoacTBO, mepeaadya U MOTPEOICHUE DICKTPUICCKON
SHEPIUM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4YecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOT0O TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTeabHON CHUCTEMBI (MPY>KUHHBIA WM
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHui.

HccnenoBanne CBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3oHanc mnpu mOCHENOBATENIBPHOM COEOWHEHUM PE3UCTOPA, KATYIIKU
WHIYKTUBHOCTH U KOHIAEHCATOPA.

Mojenb JIMHUY 3IEKTPOIIEpeaadHu.



Yuenuueckuii skcnepumenm, nabopamoprusie pabomel

HccnenoBanne 3aBUCUMOCTU MEPUOAA MalbIX KOJeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne NEpEMEHHOTO TOKAa B LENM W3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAzZHUMHbBLE 60IHbL

MexaHnnueckue BOJIHBL, ycCJIOBHS pacnpoctpaHenus. llepuon. CkopocThb
pacrnpocTpaHeHuss M JyMHA BOJIHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DONEKTPOMArHUTHBIE BOJIHBL. Y CIOBHUS M3JyYECHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJspu3anus, AUPpaKkus,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana >7EKTPOMAarHUTHBIX BOJIH. [[puMEHEHHE AJEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl IHArHOCTHUKAa B TEXHHKE W MEIULIHMHE, pajap,
paauoNnpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MOMEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJIeOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUE,
MpesioMJICHHE, OIsIpu3alus, udpakius, UHTephepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMonuHENHOE pacIpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUs! cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIIOTHBINA MOKAa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHHUS.



Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{Ber.

ColOuparome u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHHME M ONTHYECKas cuja TOHKOM nuH3bl. IlocTpoeHue wn3o0pakeHuil B
coOuparommx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
YcnoBuss HaOmOIEHUST MaKCUMYMOB U MHUHUMYMOB B HMHTEp(PEPEHIIMOHHON
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. JudpakuronHas pemérka. YciaoBue HaOIOACHUS
[JIaBHBIX ~MakKCUMMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPONCTBA M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyna,
dboToanmapar, NPOCKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, TU(paKImoHHas peméTka, moJIpoul.

Jlemoncmpayuu

[IpssMOIMHENWHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuueckue mpruodopklI.

[TonHOEe BHYyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB M300paxKeHUI B JIMH3AX.

Mojaenu MUKpPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHinm cBera.

Hab6monenune nudpakiuum cBera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NperoMIICHUS CTEKJIA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

HaGmonenne nucrnepcuu ceera.

Pazgen 6. OCHOBBI ClIeIMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKH. [Toctynater
CIICLIMATIBHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHILINI OTHOCUTEIbHOCTH DUHILITEHHA.
OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU U COKPALICHHE
JUTUHBI.
DHEPrus U UMIYJIbC PEISITUBUCTCKON YaCTULBI.



CBs13b MaccChl C JHEPrUEN U UMITYJIbCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
MTOKOSI.

Pasznen 7. KBanroBas ¢pusuxa

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u s3HEpPruu (PoTOHA C €r0 YACTOTOU. DHEprus
U UMITyJIbC (pOTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHbI
dotoaddexra. YpaBHenue DiHmTerHa st Pororddexra. «KpacHas rpaHuia
doTorddexra.

JlaBnenue ceeta. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE JCHCTBUE CBETA.

TexHudeckue yCTpoOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapuas wmognens atoma. lloctymarel bopa. M3nyueHue u moryomnieHue
(GOTOHOB TIpU Tepexojie aroMa C OJHOTO YPOBHsS SHEPruu Ha Apyrou. Bumwl
cnekTpoB. CIeKTp ypoBHEH SHEPTrUr aToMa BOJOPO/Ia.

BonnoBbie cBoiicTBa yactull. Bonubl ne bpoiis. KopnyckyisipHo-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHU4YeCcKne YCTPOMCTBA M TMPAKTHYECKOE IMPUMEHEHHE: CHEKTPaJbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HabGmronenne nuHedyaThIX CIEKTPOB U3ITYUICHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o  ompedesneHUI0  cOCTaBa



paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BinsiHue paaroakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sapa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBs3U HYKJIOHOB B siipe. SlnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sA1€p.

Anepnsiii peaktop. Tepmosiepubiii cunte3. [IpobiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPIETUKUA. DKOJIOTUYECKHUE ACTIEKTHI AEPHON SHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAa0JIIOIEHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTagbHble B3auMoAeicTBus. EquHCTBO hrsnveckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TunK MOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPUZUKH

DTtansl pa3BUTHS acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro nHeba. Co3Be3gusi, SpKUe 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KCHUE.

CosiHeuHasi cucTeMa.

Connne. ComHeuHast akTUBHOCTb. McTouHuk sHepruu CosiHIITA M 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHKH. JlMarpamMmma «CHEKTpaJbHBIA KJIacC —
CBETUMOCTBY». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTH. BHyTpeHHEE CTpOoeHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKICHUN U 3Bostounn CoiHLa U
3BE3/. DTambl )KM3HU 3BE3I.

Muneunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoramaktuku u kBazapsl. YUEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa006sa. PazOeranue rajgakTuk.
Teopus bosbmoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOiemMbl aCTpPOHOMHUH.

Vuenuueckue nabnooenus



HaGmtonenust HeBOOPYKEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JJI ONpEAesICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3IBL.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOH KapTHHE MHPA, pOJib (PU3HUECKOU TEOPUHU
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MUYECKOM KapTUHE MHUpPA, MECTO
(¢u3znueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcs C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTUH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAy4dHbI (akT, runore3a, (U3MUecKass BEJIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPbl U UX IMPOEKUMU HA OCHU KOOPIUHAT, CIOXKEHHUE BEKTOPOB,
POU3BOJIHBIE AJIEMEHTApHbIX (YHKIMM, TpHU3HAKA MOA00MSI TPEYroJbHUKOB,
ompeiesIeHUE TUIONIaau TUIOCKUX GUryp u 00bEMa Ted.

buonocus: »nexktpuyeckue SBICHUS B JKUBOM TPHUPOAE, KoJjeOaTelbHbIe
JIBUKCHUS B )KMBOU MPUPOJE, ONTUUYECKUE SIBIICHUSA B )KUBOW IPHUPOJIE, JCUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
T€Jd, MEXaHH3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.

leoepaghus: marHWTHBIE TIONMIOCA 3€MJIM, 3K MArHUTHBIX  PYI,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocua: JNUHWUM DIEKTPOIIEpENad, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJBUTaTENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONPUEMHUK, TEJIEBU30D,
anTteHHa, tenedoH, CBY-meub, NMPOCKIIMOHHBIM ammapaT, BOJOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBaHus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEILHON JIEITEIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKpPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHE JIUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEpPEC K pa3IMYHbIM cdepaMm npodecCUuOHAIbHOU AEATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OMbITa JEeATeIbHOCTH SKOJIOTMYECKON HaMpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JESITEebHOCTH, TOTOBHOCTH B IpoOIlecce
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEeTFHO ~ ()OPMYJIMPOBAaTh M aKTyaJM3UpoOBaTh  Mpobiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENICTATh IETH JEeATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbI C y4E€TOM aHaau3a HWMEIOIINXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH JCSTEIIBHOCTH;
KOOPJIWHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJIILHOTO 1 KOMOMHUPOBAHHOTO B3aWMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUraTh HOBbIE UJIEH, NIpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU MOJyYEHUs MHPOpMALUHU (PU3UUYECKOTO COAEpIKAHUSA U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECcypcocOepeKeHus, MPaBOBBIX U  OITHUUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3NYECKOTO COACpPXKAHUS B pa3IMUHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIC YUeOHbIE 1eliCTBHSA:
OCYILIECTBJISTH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud H  CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C y4y€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEeHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO DJPYAUIMA B O0JACTH
(Gu3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaATENBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;

BJIAJ€Th HABBIKAMU  [O3HABATEJIbHON  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

HCIIOJIB30BaTh NMPUEMBI peieKCuu I OLICHKUA CUTYallH, BHIOOpa BEPHOTO
peLICHUS;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS IO HX
CHIDKCHHIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPH aHAIU3€ Pe3ylIbTaTOB
eI TeIIbHOCTH,

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e Pe3yIbTaToOB
eI TeIIbHOCTH,

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIUOKU.

B mporecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATHHBIN UHTCIUICKT, IPEATOoJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATBLHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOITMOHATBHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS HM3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh IIOHMMATh YMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIMKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHbI MHUpPAa, B PAa3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJOTHH, B NPAKTUYECKOW AEATEIIBHOCTH JIIOAEH, LIEJIOCTHOCTh M €IUHCTBO
duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TIPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
TOYEYHBIN JEKTPUUECKHUMN 3apsl, Jyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, sIACPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOTO sifjpa MpU pelieHUuu (U3NYECKUX
3a7a4;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHSATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOM (DM3UKH: DIIEKTPUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JACHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMUCS 3apsiji, DJIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHrtepdepennus, audpakuus W OOJApU3alUsg  CBETa, JAHWCIEPCUS  CBETa,
doToanekrpuueckuii 3pdekrt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W MCKYCCTBEHHAs
PaMOaKTUBHOCTH;

OMUCHIBATh W3YYEHHBIE CBONCTBA BeEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTH  Pa3JIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOIIECCHI), HCMONB3YA (PU3NUecKue BETUYUHBI:
ANEKTPUUECKHUI 3apsll, CUjia TOKA, DJIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Toyisi, cujia Awmrepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, SHEPrusl JJICKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TMEepHUoJ M YacToTa
KoseOaHuii B KoJieOaTeJbHOM KOHTYpE, 3apsii M CuUjla TOKa B Ipoliecce
TapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsHUE U
ONTHUYECKasl CuUJla JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3MUECKHIA
CMBICII HCIOJB3YEMbIX BEIUYMH, HMX OO0O3HAUeHHs] W EAMHUIIBI, YKa3bIBaTh
(dopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYHMHY C JIPYTUMU
BEJIMYMHAMU;

ONHUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHl, HCIOIb3YS
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, IEPHUO/] MOTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SIIEP, TPU OINUCAHWU TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICIH
MCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W CJWHMIIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3MYECKYI0 BEIWYMHY C JAPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHHE (PU3NYECKON BEITMIHHBL;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pusmdeckue
3aKOHBI U MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENIbHOTO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
MHIYKIHUH, 3aKOH MPSMOJUHEHHOTO0 PAaCIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHe OiHIITeHa mis Gorodddexra,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUsI MMITYJIbCa, 3aKOH COXpaHEHUSs
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAaHEHHUSI MAacCOBOI0 4HUCia, MOCTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacnajia, pu 3TOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U yCJIOoBUs (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPEIEISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHia;

CTPOUTh W OIKCHIBATh H300paXKCHHE, CO3/1aBaeMOE€ IIJIOCKUM 3EpKajioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPCHHM: TPH STOM
dopmynupoBaTh mpoOJeMy/3ajgady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(GbopMyITHpPOBATH BHIBOIBL,

OCYIICCTBIISITH MPSMBIE ¥ KOCBEHHBIC U3MEPCHHS (PU3HUECKUX BEITUYHH, TIPH
STOM BBIOMPATHh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEIITHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEJIUYMH C HCIIOJIb30BAaHUEM
NPSIMBIX HM3MEPECHHMH: TIPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHUPOBATH
PE3YJIBTAThl MOJYYECHHON 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAaOJIUI] U
rpaduKoB, JeIaTh BEIBOIBI IO pe3y/IbTaTaM HUCCIICI0BAHMS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax y4eOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIbCKON U MPOEKTHOMU
JESITETHbHOCTH C WCIOIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U 1abOpPaTOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3UYCCKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BRICTPANBATh JJOTUYECKA HETPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHOW W HAy4IHO-TOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydaeMyr0 HHGOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIIWH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBUS UX O€30MMACHOTO WCIIONIH30BAHUS B MTOBCEIHEBHOMN
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIONb30BaTh TEOPETUYECKHE 3HAHUS MO (U3NKE B MOBCEAHEBHON >KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOWCTBAMU, IS COXPAHEHHS 3OPOBBS U COOJIONCHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpyMIE C BBHIMOJTHCHUEM pPAa3IUYHBIX COIHMAIBHBIX DOJIEH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacHpeAessiaTh OOS3aHHOCTH W
TUTAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pACCMATPUBAEMON MPOOIEMBI.



11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHHEIIMAJIbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIJTIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobuvie | Iparrieckie fllj;‘?el{l/lﬂ :)I;Ig)al:():;l;feﬂbﬂble
padoThI padoTsbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTHoe 1oJie. 1 bubmmoreka [{OK
Bekrop marHuTHON MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIHH
MarauTHO€ 10Jie MPOBOIHUKA C

) TokoM. OmbIT Dpcrena. | bubnuoreka [IOK
B3anmopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabora «3yyeHue | | bubnuoreka [JOK
MarHUTHOTO NOJS KaTYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 | bubnnoreka [IOK
«Hccaenosanue nercTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHE€ MarHUTHOTO NOJIA HA

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. | bubnuorexa [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarHuTHast THAYKIUs. [loTox 1




BEKTOpa MarHuTHoU nuaykuuu. J/C
MHIYKLIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUNW

bubmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camouHaykiuu. 3/]C caMOMHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOIBUraTENb,
YCKOPHUTEIH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIHOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa o teme
«MarauTHo€ II0JI€E.
DneKTpOMarHuTHasT UHIYKIIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
konebanus. 'apmMoHnyeckue
KoneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHi.
[IpeBpaienue suepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majiblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»




14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mex,1y MEXaHn4eCKUMHU U
3JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

bubmmorexa [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHCPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MexaHWJecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CUHYCOUIATbHBIA
MepeMEHHBIA TOK. MOIIHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAYEHHUE CUJIbl TOKA U
HaIpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MTPAKTHYECKOE
MIPUMEHEHHE NEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubnuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
JIEKTPOIHEPIHH B NOBCEAHEBHOU




KHU3HHU

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmorexa [{OK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOJOIBHBIE BOJTHBI
2 3ByK. CkOopoCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
. bubnuorexa [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIUTIBI paTHOCBS3U U
24 TeneBuaeHud. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
)5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubmuorexa [JOK
ToueyHsblil ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeta. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxkeHusd cBeTa. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
73 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunorexa [JOK
YI'0JI IIOJHOI'0 BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK

ToKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a




JIunzel. [locTpoenue nzodpaxeHuii B

. bubnmoreka [JOK
30 muH3e. Dopmyna TOHKOM JIMH3BI.
https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
Jlaboparopuas paboTa
31 «MccnemoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
1 6enoro csera. L{Bet. JTabopaTtopHas
pabora «Habnroienue aucrepcuu
CBETa»
3 WNnrepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas pemerTka https://m.edsoo.ru/ffOced22
34 [TorrepeqHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBHS WX 0€30MMacCHOTO MPUMEHEHUS
['panuIBI MPUMEHUMOCTH
36 KJIACCUYECKOUW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIeIMaIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bubnuoreka [JOK
37 3amenyieHre BpEMEHH B COKpaIlleHHe
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJbC PEISITUBUCTCKON
. bubmuoreka [JOK
38 yacTUIbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
39 KonTtponpHas padora «OnTHka. bubnuoreka [IOK

OcCHOBEBI CIICLIHaIbHOM TCOpHUUn

https://m.edsoo.ru/ffOcf6f0




OTHOCHUTCIIBHOCTH»

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Bu6 OK
41 ¢dororddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHHE
. (13 b P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpachas rpanuna» porosddexra
Jasnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XuMudeckoe JCHCTBUE bubmorexa OK
ACBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoicTBa u
m MPaKTUYECKOE MPUMEHCHHE:
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0/
45 Pemenne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAaHTOBOM OITHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
bu6mmoreka [JOK
46 Pezepdopna mo paccessHIIO 0-9aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas MojeNb aToMa
bub6 K
47 [Tocrynatel bopa uoamorexa O
https://m.edsoo.ru/ff0dOafa
W3nydyenue u norsomeHrue GoToHOB
48 il I/I}II'Iqe exo/ie aTOM;u co H(()ll)"O OBHA bubmmorexa [TOK
P p A . A yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buael cnekTpos
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubmuoreka [JOK

ne bpownna. KopnyckynspHo-

https://m.edsoo.ru/ff0dOca8




BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOaKTUBHOTO M3ITYyYCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMma-usiydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. SAnepHbid
peakrtop. [IpoGnembl, TepCEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHble YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMI0ACHUS U
PErucTpanyu 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHaameHTanbHble
B3auMoaeucTBUA. EAnHCTBO
(bu3MUecKOU KapTHUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHo€ 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMHU. By
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE




nBrokenne. CoaHeyHas cUCTEMaA

56

Counne. CoyiHeyHast aKTUBHOCTb.
Wcrounuk sneprun CoiiHIa U 3BE3]T

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJeI0BaTeNIbHOCTH. BHyTpeHHEee
cTpoenue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamaktuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peiBa.
PenukroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpPOHOMUU

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesATeIbHOCTH
yeJIoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa




64

O6o06maromuii ypok. Poib
¢u3nveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

65

Oo6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHpa B 001IeM
pALYy COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MPEJCTABICHUN O IPUPOJC

66

PesepBHBbIl ypok. MarautHoe noie.
DIeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCUTEIIBHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




sIIPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

11.1

JlemoHCTpUpOBaTh Ha TpUMEpax poJib U MecTo (u3uMKu B
(hbopMUPOBAHMHM COBPEMEHHOW HAy4HOW KapTHUHBI MHUpA, B Pa3BUTHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHU, B MPAKTUYECKON AEATEIbHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUUYECKUI 3apsii, siAepHas MOJENb aToMa, HyKIIOHHas

MOJIeJIb aTOMHOTO si/ipa MpH pelieHnH PU3NUECKUX 3a1a4

11.3

PacrioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKH:
JNIeKTpUYecKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NeUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuros,
JNIEKTPOMArHuTHasE MWHAYKUHWSA, JEHCTBHE MAarHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM M JBIXKYIIMUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus U BOJHBI, NPSIMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpakeHWe,  MpeloMiieHue, uHTepdepeHuus, audpakuus U
HoJIApU3alusl CBETa, JUCIEPCUsl CBETa, (OTOAIEKTpHUUECKUN APdeKT
(boToapdexT), cBeTOBOEC nMaBiIeHHWE, BO3HUKHOBEHHUE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaauOaKTHBHOCTDb

11.4

OnuceiBaTh M3Y4YEHHBIE CBOWMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHUTHBIE, OMTUYECKUE, DIEKTPUUECKYI0 MPOBOJUMOCTh Pa3IUYHBIX
Cpel) © DOJEKTPOMArHUTHbIE sIBIEHUs (TIPOLIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsAn, Ccuila  TOKa,
JNEKTPUUECKOE  HANpPsDKEHHE,  AJIEKTPUYECKOE  COMPOTHBIICHHE,
pa3HocTh moTeHmuanoB, DJIC, paboTa Toka, MHAYKIMS MarHUTHOTO
noyig, cuia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH,
SHEPTUsl AMEKTPUUYECKOT0 W MArHUTHOTO TMOJEH, MepHoJ M YacToTa
KosebaHuil B Koie0aTeIbHOM KOHTYpE, 3aps/l U CHia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHHUIA, (doxycHoe

PAaCCTOAHUC W ONTHUYCCKAaA CHUJIa JIMH3BI; IIPU OIMCAHHUU IIPaBUJIBHO




TPAaKTOBaTh (PU3MUECKUH CMBICH HCHOJIB3YEMBIX BEJIHYUH, WX
00O3HAueHHWsI W EIWHHIBI; YKa3blBaTb (HOPMYIbBI, CBS3BIBAIOLINE

JaHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMU BEINYUHAMHI

11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBLIC ABJICHHA U IMMPOLCCCHI, UCII0JIb3Ys
(bmnqecxne BCJIMYUHLBI: CKOPOCTH JJICKTPOMArHWUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YacCTOoTa CBCTA, JHCPrud MW HMITYJIbC (1)OTOH3., nepunon
nojypacmnaga, OSHCPrud CBA3M ATOMHBLIX AACp;, IIPU ONHMCAHHUU
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
UX 0003HAYEHUS U CIUHHUIbI; YKAa3bIBATh q)OpMYJ'II)I, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/IT-I€CKYIO BCIIMYUHY C APYTUMHU BCIIMYHNHAMH, BBIYUCIIATH

3HaYeHUE (PU3NUECKON BETUUUHBI

11.6

AHanmu3upoBaTh (PU3MYECKHUE TIPOIIECCHl U SIBJICHUS, MCIOJIB3YS
¢bu3uyeckue 3aKOHBI W NpPUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TapaIEIbHOTO COSIUHEHUS TPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ MPEJTOMJIEHUA  CBETa, ypaBHEHHWE  OWHINTEWMHA Ui
dboTodddekrra, 3aKOH COXpAaHCHHS DOHEPrUU, 3aKOH COXpAHEHUS
WMITyJbCa, 3aKOH COXPaHEHHWsl JJIEKTPUYECKOro 3apsna, 3aKOoH
COXpaHEHHMs]  MaccoBOrO  4MCla, TOCTyidarel  bopa, 3akoH
paIMoaKTHBHOTO pacrajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(rpaHuIbl, 00JIaCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTB HAIpaBJICHUEC BCKTOpa HWHAYKIOUKW MArHuTHOI'O II0JIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

CTpOI/ITB U OIIMUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3€pKajoM, TOHKOW JIMH30U

11.9

BBINOIHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UUCCKUX SIBJICHUN U
IIPOIIECCOB C MCIOJH30BAHUEM IMPSIMBIX M KOCBEHHBIX U3MEPCHUN; MPH
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOrO
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

11.10

OCYH.[GCTBJ'IHTL npsiMbIC MW KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCJIIMYHH, IIpU 3TOM BBI6I/IpaTB OINTUMAJIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC METO/AbI OICHKH HOl"pCH.IHOCTGﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C MCIOJIb30BAHUEM
NpSMBIX M3MEPEHHMH; IPU OTOM KOHCTPYMpPOBAaTh  YCTAHOBKY,

(UKCUpPOBaTh pPE3YJAbTATHl MOJYYEHHOM 3aBUCUMOCTH (PHU3UUECKUX




BEJIMYUH B BHJIE TaOIHIl ¥ TPaQUKOB, JIENIaTh BBIBOBI [0 PE3yabTaTaM

HUCCICIOBaHUA

11.12

CoGOmronate mpaBmiia 0€30MACHOTO TpyAa MpH  I[POBEACHUU
UccleoBaHUM B paMKax ydyeOHOro 3KCHepUMeEHTa, ydeOHo-
HCCIIEIOBATEIBCKOM U MIPOEKTHOW AEATEIBHOCTH C MCIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOpPHOro 000pyA0BaHUS

11.13

Pemate pacuérHbie 3a7a4d ¢ SBHO 3aJaHHOW (DPM3WYECKON MOJEIBIO,
UCTIONB3YS (pu3MuecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIHM3a
yCIOBUSL  33/Ja4ydl  BBIOMpATh  (PU3UYECKYI0  MOJIENb, BBIIEISTH
(dbuzuveckue BeMMYUHBI U (POPMYIIBI, HEOOXOAUMBIE JJisA €€ pelleHus,
MIPOBOJUTH PACcU€Thl U OLEHUBATh PEATbHOCTH MOJIYYEHHOTO 3HAUECHHUS

(bU3UYECKON BETUYHHBI

11.14

Pemats KaueCTBEHHbBIE 3a/1a4u: BBICTPAaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO IEMOYKY PACCYKAEHUW C OMOPOM HAa U3y4YEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/IC SIBJIICHUSA

11.15

Hcnonb3oBath mnpu  pemieHnd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTypUPOBaHMS,
WHTEpIpeTalii U MPEJCTaBICHUs y4eOHOW U HAY4YHO-MOMYISIPHOMN
uH(pOpMaLIUY, MOJYYEHHON U3 pa3NUYHbIX MCTOUYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoauTE HpUMEpPHl BKJIaJa POCCHUMCKHX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I oOecrieueHrs 0e30macHOCTH IpH oOpalieHuu ¢ mpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHCHUS 3I0pOBBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGoTare B rpynmne C BBIIOJIHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbI,  PAlMOHAIBHO  paClpeleisiTh
0053aHHOCTM M IUIAHUPOBATh  JIESATENBHOCTh B  HECTAaHAAPTHBIX
CUTyallusiX, aJeKBAaTHO OLEHMBATh BKJAJ KaXJOT0 U3 YYAaCTHUKOB

IPYIIBI B peLlIEHnE paccMaTpuBaeMoil pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KVIACC

Kox
pasjaena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUS

4

OJIEKTPOAMMHAMUKA

#H#H#Part##MAIT'HUTHOE [1OJIE. 9JIEKTPOMAT'HUTHASA NHAYKIWA

4.3.1

TlocTtosuubple MarsuThl. B3anMopencTBue

IIOCTOAHHBIX MarHuTOB

4.3.2

MarauTtHoe moJie. BekTop MarHUTHOU
uHaykuuu.  [lpuHoun — cynepno3uuuyu.
Jluann marauTtHOM wWHAyKnuu. KaptuhHa
JUHUA  MAarHuTHOM  MHAYKIUU  TOJA

IIOCTOAHHBIX MAarHuToOB

4.3.3

MarauTHoe TOJIe TPOBOJHUKA C TOKOM.
Kaptuna nuHMI 1OJIS JUIMHHOTO MPSIMOTO
MPOBOJAHMKA M 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHMKA, KATyIIKU C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBre mpoBOJHUKOB €

TOKOM

4.3

4.3.4

Cuna Amrepa, €€ MO1yJib U HallpaBJICHUE

4.3.5

Cuna Jlopenna, €€ MOJlyJib U HallpaBJICHHUE.
JBmkeHue  3apsHKEHHOW  YacTUIbl B
OJIHOPOJAHOM MarHuTHOM Tmone. PabGota

cuiibl JIopeH1a

4.3.6

SIBneHue 3HeKTp0Mal"HPITHOfI HHAYKIIUU

4.3.7

ITotok BCKTOpa MarHuTHOM HWHAYKIIUU

4.3.8

O/J1C nnaykuuu. 3aKOoH IEKTPOMAarHUTHOM

HHAYKIIUU d)apaz[e;l

4.3.9

BuxpeBoe anexrpuueckoe mnone. IIC
UHAYKIIMM B TPOBOJHHUKE, JBHXKYIIEMCS
MOCTYNAaTEeIbHO B OJTHOPOTHOM MAarHUTHOM

I1O0JIC

4.3.10

IIpaBuno Jlenua




NHayKTUBHOCTD. fIBIEHME CAaMOMHAYKIUU.

4.3.11
OJ1C camounayKuuu
DHeprusi. MarHUTHOTO TIOJISI KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T10JIe
TexHnyeckne  yCTpPOWCTBA:  IOCTOSTHHBIE
MAarHuThlI, AIIEKTPOMArHUTHI,
4.3.14
ANIEKTPOBUTATENb, YCKOPHUTEIH
AIIEMEHTAPHBIX YaCTHI], MHAYKIIHOHHAS TI€Yh
[IpakTnueckue paboThI. N3yuenue
MarHMTHOTO TIOJS KATyIIKM C TOKOM.
4.3.15 HUccinenoBanne aeficTBUSI  HOCTOSIHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3H€KT‘pOMaFHI/ITHOﬁ HWHAYKIUN

KOJIEBAHUA 1 BOJIHBI

5.1

###PartH#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KoneOarensnass cucrema. CBoOOIHBIE
kojeOanus. [apMoHMueckne KoiaeOaHwUs.
[lepuwon, dactota, amrumTtyga u (asa

KoJIeOaHUi

5.1.2

[IpyxuHHbIA MassTHUK. MaremaTuuecKui

MasTHHK

5.1.3

YpaBHEeHHE TapMOHHUYECKHUX KOJICOAHUM.
Kunemaruyeckoe u JTMHAMHYECKOE

OIMMCaHHE KOJIEOATEILHOTO JABUKCHUA

5.14

[IpeBpamenue SHEPTHH pu
TapMOHHYECKUX KOJIeOaHUX. CBs13b
aAMILIUTY 1B KoJIeOaHui HUCXOIHOU
BEJIMYMHBI C aMIUIUTYJaMH KojieOaHUil e

CKOPOCTH M YCKOPEHUs

5.1.5

Konebarenbubiii  koHTYp.  CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJIeOaHus B

nacajbHOM KoJIe0aTeIbHOM KOHTYpC.

Ananorus MCKIAY MCXAaHUYCCKUMU U




SJICKTPOMArHUTHBIMHA KOJIEOAHMSIMH.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA SHCPruu B HUACAIIBHOM

K0J1e0aTeJIbHOM KOHTYpE

5.1.7

BriHyX/IeHHBIE MEXaHUYEeCKHE KOoJeOaHwsI.
Pe3onanc. Pe3onancnas KpHBasl.
BI)IHY)KILGHHI)IG SJICKTPOMArduTHBLIC

KOJIcOaHUs.

5.1.8

[lepemennniii  TOk.  CHHYCOMTAJIbHBIN

IIEPEMEHHBIN TOK.

MonHocTh IIEPEMEHHOTO TOKA.
AMIUTUTYTHO€ ¥ JIEHCTBYIOIEEe 3HAYCHHE

CHJIBI TOKA U HAITPSHKCHUA

5.1.10

Tpanchopmarop. [IpoussocTBo, nepenaya
U NOTpeOseHne 3JIeKTPUUECKON SHEPTUu.
DKOJIOTMYECKUE PHUCKU IPHU MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynerypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUN B

IIOBCEIHEBHOMN KU3HU

5.1.11

Texnudeckue ycTpoicTBa: cericMorpad,
ANEKTPUYECKUI 3BOHOK, JMHUH

aNeKTponepenay

5.1.12

[IpakTtuueckue pabotel. MccnemoBanwue
3aBHCHMOCTH IEpHOJa MalbIX KoJIeOaHHit
rpy3a Ha HUTU OT JUIMHBI HUTH U MaccChl
rpy3a. MccienoBanue nepeMeHHOTO TOKa B
eNu U3 TOCJIEeI0BATEIbHO COETUHEHHBIX

KOHACHCATOPA, KaTYIIKH U PE3UCTOPA

5.2

#HH#HPartH#MEXAHWUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJIHBI, yCIIOBUS
pactpoctpanenus. I[lepuoa.  CkopocTb
221 pacrpocTpaHeHHss W JUIMHA  BOJIHBL
[Tonepeunbie ¥ MPOAOIbHBIE BOJIHBI
592 ###HPar### Untepdepenuus u audpaxums

MEXaHUYCCKHUX BOJIH




5.23

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

DJIEKTPOMarHUTHbIE  BOJIHBL. Y CIIOBUSA
W3JIYYEHUS]  DJEKTPOMArHUTHBIX  BOJIH.
Bzaumuas opuentauus BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.25

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJH:
OTpa)KE€HHE, IPEIOMIICHUE, MOJISIPU3aLMs,
mudpakaus, uHTepdeperuus. CkopocTb

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[Ixama JJIEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne HIEeKTPOMATHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHIUAIIEI PaTUOCBA3M M TEJICBHICHMUSL.
Pannonokanmus. DIIeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAKOLIEN CpeJIbl

5.2.8

TexHuueckue ycTpoOWCTBa: MY3bIKaJIbHbIC
UHCTPYMEHTHI, yABTPa3BYKOBas
MUarHOCTHKAa B TEXHHUKE U MEAUIIMHE,
pamap,  paguoONpUEMHHUK,  TEJIEBHU30p,

anTeHHa, Tenedon, CBU-neup

5.3

##HPar#OIITUKA

5.3.1

[IpsimonuHeliHOE pacmpocTpaHEHHE CBETa

B OJIHOpOJIHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHHS
cBera. [loctpoenue u300paXkeHHil B TIOCKOM

3epKaje

5.33

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPCIIOMIICHUA
CBCTa. AOCOIIOTHBINM IIoKa3aTcJjib

MMPECIOMIICHUSA

5.34

[omHoe BHYTpEHHEE OTPaKEHUE.
[IpenenbHbIll yroa MOJTHOTO BHYTPEHHETO

OTpPaAKCHUA

5.35

Hucnepcust cBera. CHOXHBIM  COCTaB




Oenoro ceeta. Lger

5.3.6

CoOupatoniue M paccerBaIOIINE JIMH3BI.
Tonkass nuH3a. DOKYyCHOE pACCTOSHUE H
OIITHUYCCKas cujia TOHKOU JIMH3HI.
[TocTpoenune n3o00pakeHuit B COOMPAFOIIHX
U paccewBaronux JmH3aX. Dopmyia
TOHKOW NWH3BEI. YBEJIHYCHHE, JaBacMoe

JIMH30U

5.3.7

[Ipenensr TpUMEHUMOCTH T€OMETPUYECKOM

OIITUKHU

5.3.8

WNurepdpepenuuss  cBera.  KorepeHTHble
HCTOYHUKHU. VYcnoBus HaOJI0ICHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumst  cBera. Hudpakuronnast
pemérka. YciaoBue HaOMIOACHUS TIABHBIX
MaKCHMYMOB npu naJieHuu

MOHOXpPOMATHUYCCKOI'O CBCTa Ha

TU(PAKIIMOHHYIO PEMIETKY

5.3.10

HOHHpI/ISaHI/IH CBCTa

5.3.11

TexHuueckue yCTpOMCTBA: OUKH, JIyIa,
doToanmnapar, NPOEKIUOHHBIN ammapar,
MUKPOCKOTI, TEJIECKOIL, BOJIOKOHHAs
OTTHKA, T paKkIHOHHAS pemérka,

MMOJIAPOU

5.3.12

[IpakTnyeckue paboTHI. H3mepenne
nokasarens npenomuieHus. VccnenoBanue
CBOWCTB  M300pakeHMH B JIMH3aX.

Ha6J'IIOI[eHI/IC JAUCTICPCUU CBCTA

RJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI IMPUMCHUMOCTHU KJIaCCHYECKOM
MCXaHUKU. IIo CTYJIAaThI TCOpUn
OTHOCHUTCIIBHOCTH: HWHBApUAaHTHOCTH

MOy CKOpPOCTH CBC€Ta B  BaKyyMe,




MPUHIUIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTENBLHOCTH OJIHOBPEMEHHOCTH.
6.2 3ameqsieHHe BpPEMEHM U COKpAILEHUE
IUTAHEI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBs13p Macchbl C PHEPIHEW M HUMITYIbCOM

6.4 CBOOOJHON 4YacTULbl. ODHEpPrus IMOKOs

CBOOOIHOM YaCTUIIBI

KBAHTOBAA ®U3MKA

#i#HPar###3JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [Inanka cBsi3u dHEprun
7.1.1 dboToHAa C ero 4YactoTol. ODHeprus Hu

UMITYJIbC OTOHA

OTtkpeiTHE U uccaenaoBanue Gotodrddexra.

7.1.2 Oneiter AT Cronerona. 3aKoHBI
doTorddekra
YpaBHeHue OUHINTENHA VIS
7.1.3 doTordexra. «Kpacnas T'PaHUIIA»
doTorddekra
7.1.4 HaBnenue ceera. OnbiTel I1.H. JIeOenena
7.1.5 XUMHUYECKOE JEHCTBUE CBETA

Texnnueckue ycTtpoicTBa: (hoTo37IEMEHT,
7.1.6 (doTonaTuuK, COJIHEYHAs Oarapes,

CBETOIUO/T

CTPOEHUE ATOMA

Monens atoma ToMmcoHa. OTBITEI
7.2.1 Pesepdopaa mo uccie10BaHuIO CTPOSHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

ITocTynatsl bopa. N3nyuenue u
noryiomeHue (GOTOHOB TpU  Iepexoje
7.2.2 aroMa C OJHOIO YpPOBHA DHEPrUM Ha
apyroi. Bunsl ciektpoB. CnexTp ypoBHEN

SHEPrruu aTtoMa BOAOpOJaa

7.2.3 BomnHoBEIE cBoiicTBa dacTul. BoJHBEI e




Bbpoitns. KopnyckynsapHo-BoJIHOBOM
nyanusM. Jludpakuus SIEKTPOHOB  Ha

KpHUCTaJLIax

7.2.4

CrnoHTaHHOE U BBIHYKJICHHOC M3JIY4YCHHC.

YcrpoiicTBO 1 puHIMI paboTHI Ja3epa

7.2.5

TexHuyeckue yCTpOMCTBA: CHEKTPAJIbHBIN
aHaJIU3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HabGmronenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonsl HaAOMONEHUS W PETUCTPAIUN

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PAAMOAKTUBHOCTU.  OTBITHI
Pesepdopna mo ompeneneHuio cocTtaBa
paguoakTuBHOrO  m3iydeHus. CBolcTBa
anbda-, O6era-, raMmma-u3aydcHus. BimsHue

pPaarOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

OTKpBITHE NpOTOHA W HEUTpOHA.
Hyxnonnas monens siapa ['eiizenOepra —
NBanenko. 3apsan sanpa. MaccoBoe 4HCIIO

sapa. M3oTonbl

7.3.4

Anbda-pacna. DJIEKTPOHHBIN u
MIO3UTPOHHBIN Oera-pacma. I"'amma-
U3JIy4YCHHE. 3aKOH  PaJMOAKTUBHOTO

pacinaaga

7.3.5

SHGPFI/IH CBA3HU HYKJIIOHOB B sape.

SAnepusbie cunbl. Jledekt Macchl siipa

7.3.6

ﬂHCpHHe pCaKkuuu. HCHGHI/IG n CHHTEC3

aaep

7.3.7

SnepHbiit peakTop. TepmosinepHbIit
cuHre3. IlpoOneMbl W  MepCHEKTUBBI
AEPHONM  DHEPreTUKH.  DKOJIOTMYECKHE

ACIICKTBI HﬂepHOﬁ OHCPICTUKU




7.3.8

OnemeHTapHble  4yacTHLbl.  OTKpbITHE
IIO3UTPOHA. @DyH1TaMEHTaJIbHbIE

B3aUMO 1€ CTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
KaMmepa BuibcoHa, snepHBI  peakrTop,

aToMHasa 6omOa

7.3.10

IIpaktnyeckue pabotsl. MccienoBanue
TPEKOB YacTHII (mo TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gHoro Heba. CosBe3nus, SpKue

3Bé3}II)I, TIJIaHETHI, UX BUAUMOC ABUKCHUC

8.2

Comueunasg cucrema. IlmaHeTsl 3eMHOU
prHHI)I . HHaHeTBI—FI/IFaHTH %1 Hux
CHYTHI/IKI/I, KapJ'H/IKOBI)Ie TIJIAHCTHI. Maﬂme

Tena COJTHEYHOI CUCTEMBI

8.3

Comnnie, ¢dortochepa wu  atmocdepa.

ConHeuHas aKTUBHOCTH

8.4

Ncrounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/IbI, WX OCHOBHBIC XapPaKTEPUCTUKU:
Macca, CBETHUMOCThb, PaJnycC, TeMIIepaTrypa,
HxX B3aMOCBS3b. Juarpamma
«CTICKTPATIBHBIA  KJIACC —  CBETHMOCTBHY.
3Bé31pI TJIABHOM  IOCJIEAOBATEIBHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY I

3BE3N T JIaBHOM oCJICA0OBATCIIBHOCTHU

8.6

#H##Par###BuyrpenHee  cTpoeHuEe  3BE3N.
CoBpeMeHHbIE MIPEICTABICHUS 0
MPOUCXOXKIeHUH W 3Bomonmu ConHua M

3BE31. DTanbl JKU3HU 3BE3T

8.7

Mneunsiii  Ilyre — Hama I'anakTuka.
CnupanbHasg  cTpykrypa  ['anaktukw,
pacmpeneneHue 3BE31, rasa U IbUIN.
[lonoxenne wu nBmwxenue ConHua B

lanaktuke. Ilnockas wu  cdepudeckas




HOACUCTEMBI [ aJlakTUKN

8.8

Tumer ramaktuk. PamuoramakThku U

KBa3apel. UEpHbIE ABIPEI B sApPaxX raJakTUK

8.9

Bcenennas.  Pacmupenne — BceneHHOM.
3akon XaOOma. Pa3Oeranue ranaxkTuk.
Bo3pact u pammyc BcenenHoil, Teopus
bosmpmioro B3peBa. Mogens  «ropsueu

Bcenennoin». PenukroBoe usimyuenue

8.10

Macmirabnass  cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménnsie mnpoOiembl

ACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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