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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyaromuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUS (PU3UKU HA YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mno rogam o0yueHusl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUIS. €CTECTBEHHO-HAYYHBIX YY€OHBIX IPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
HAyYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUH UMHU YIEOHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PEUIEHUI0 PACYETHBIX M KadyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISTFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPHUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00ECIEUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX HWHTEJUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl o0ecrneynBaeTcsl PelieHueM CIEIYIOMUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoJenblo, 3ajay, MNOJApPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOATEIPHOTO TUJIAHUPOBAHUS U TPOBEICHUS
bU3UYECKUX DKCTICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITbHOCTH.

Ha wusyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro

oOpazoBanus oTBoaUTCsA 68 yacoB: 11 kiacce — 68 yacoB (2 yaca B HECIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M

NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NpOBEJIEHUs JIa0OpaTOPHBIX PAOOT W OMNBITOB C YYETOM HHIWBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Mazcnummnoe none. In1eKmpomacHUmMHAs UHOYKUUA

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexrop MarmutHOM uHAyKuud. [IpuHuun cynepno3unuu
MAarHATHBIX MoJed. JIMHMM MarHUTHOM MHAYKIMU. KapThHa JIMHUN MarHuTHON
WHJIYKIIUY MOJI MOCTOSTHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA € TOkKOoM. KapTuHa JnMHMN WHIYKIUU
MAarHMTHOTO TOJISI JJIMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIIpaBJeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabota cuibl Jlopenia.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUU. [loTOK BekTOpa MarHUTHOM
UHIAYKOAW. OJEKTPOABMKYIIAs CHJIa HMHAYKUUU. 3aKOH D3JIEKTPOMAarHUTHOM
unaykauu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. IDJIEKTPOABMKYIIAs CHJIA WHIAYKUUH B
IIPOBOJHUKE, IBUXKYIIEMCS IIOCTYIATEIBbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOJABWKYIIAs CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHruuecknue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHU HJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TOJISL.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JleictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTbD JJIEKTPOABWKYIIEH CHJIbI UHAYKLIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHble KOJ1€OAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHHWYEeCKHE  KojeOaHMUs.
I"apmonnyeckue konebanus. Ilepuon, wacrora, ammuintyaa U (aza xosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPaBHEHHE TapMOHHUYECKHX
kosneOanuit. [IpeBpalniienue SHepruy MpU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJeOATeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux KoyieOaHUusIX. BbIHYXKIEHHbIE MEXaHHUYECKHe
kosneOanus. Pesonanc. BeiHyX/I€HHbBIE JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

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

Tpanchopmarop. IIpon3BoacTBO, mepeaadya U MOTPEOICHUE DICKTPUICCKON
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOT0O TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTenbHON CHUCTEMBI (MIPY>KUHHBINA WM
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKJICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJeOaHU.

Pe3oHanc mnpu 1mOCHENOBATENIBHOM COEAWHEHUM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHIEHCATOPA.

Mojesnb JIMHUY 3IEKTPOIIepeaauHn.



Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

NccnenoBanue 3aBUCMMOCTH TIEPUOJIA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne NEpEMEHHOTO TOKA B LENM W3 IOCIEIOBATEIBHO
COEMHEHHBIX KOHJIEHCATOPA, KATYIIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbBLE 60IHbL

MexaHnueckue BOJIHBL, yCJIOBHS pacnpoctpaHenus. llepuon. CkopocTh
pacnpocTpaHeHus W JiuHa BOJHBL. [lomepedHble W MPOJONBHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JTYYEHHS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexTpomarauTHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MPETOMIICHUE, MoJsapu3aius, Audpakius,
unTepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTpPOMarHUTHBIX BOJIH. [[puMEHEHHE SJEKTPOMAarHUTHHIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TENEBUACHU. Paanonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas [MArHOCTHMKA B TEXHHKE W MEIHUILIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

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

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUE,
MpesIoMIICHHE, TOIsIpu3aIus, udpakius, UHTEpPepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonuHENHOE pacrpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbI HCTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpakeHHUs! cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHUSI.



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

ColOuparomne u pacceuBaroiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHME M ONTHYEcKas cujla TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparoumx U paccenBarouux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEp(pEpPEHIIMOHHON
KapTUHE OT ABYX CHMH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

HNudpakius cBera. JudpakuronHas pemérka. YcaoBue HaOIOACHUS
IJIaBHBIX ~MAakKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(paKmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMONMHENWHOE pPacHpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue mpuOopsHI.

[TonHOEe BHyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOIA.

HaGmonenne naTepdepeHinm cBera.

Ha6monenune nudpakuuu cBera.

Hab6mronenune nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHne criekTpa ¢ MOMOIIBIO TU(PPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pazgen 6. OCHOBBI ClIeIMAJIBHON TEOPUU OTHOCUTEIBHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynatel
CIICIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTb MOAYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILTEHHA.
OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHHE BPEMEHU U COKPALCHUE
JUTUHBI.
DHEPrus 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs3b MaccChl C JHEPrUEl U UMITYJIBCOM PEIITUBUCTCKOW YaCTHULIBI. DHEPIrus
ITOKOS.

Paszpnen 7. KBanroBas ¢pusuxa
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEprun (POTOHA C €r0 YaCTOTOM. DHEPrus
U UMITyJIbC (POTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHbI

dororddexra. YpaBHenue DitHmreriHa ana dotosrpdexra. «KpacHas rpaHuna»
doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHudeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOIHO/I.

Llemoncmpayuu

®dotor(deKT Ha YyCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapuas wmognens artoma. lloctymarel bopa. WM3nyueHue u moryomnieHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTIO YPOBHS SHEPrud Ha Apyrou. Buawl
cnekTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOAA.

BosnnoBbie cBoiicTBa yactull. Bonuel ne bpoiist. KopnyckyisipHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHu4YecKkne yCTPOMCTBA M TMPAKTHYECKOE IMPUMEHEHHE: CHEKTPaJbHBIN
aHau3 (CIEKTPOCKOM ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HabGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CrexKTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1nmo  ompedeneHuro  cocTaBa



paanoakTuBHOro u3nydenus. CpolictBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsHue paniroakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OtkpeiTHEe NpoTOHAa M HeuTpoHa. Hyknmonnas moxens sapa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiii peaktop. Tepmosimepubiii cuntTe3. [IpobOiieMbl W TEPCHEKTUBEI
AIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble yacThlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUY AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EqHCTBO hrsnueckoil KapTUHBI MUpA.

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

Llemoncmpayuu

CuY€TunK HOHU3UPYIOIINUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (11O TOTOBBIM (oTorpadusim).

Paznea 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3gusi, sSpKuUe 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KCHUE.

CosiHeuHasi cucTeMa.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHuia U 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCIENOBaTEIbHOCTH. BHyTpeHHEE CTpOeHHE
3BE€311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BoIoNMU CoNHIA U
3BE3/. DTarbl )KM3HU 3BE3I.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lN'anaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa006sa. Pa3zberanue rajakTuk.
Teopus boisbimoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktrypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOiemMbl aCTpPOHOMHUH.

Vyenuueckue nabnooenus



HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIBIOTEPHBIX
MPWIOKEHUH JJI ONpEAeNIeHUs MOJI0KEHNUs HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BIL.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU cepax NesTeIbHOCTH YellOBeKa, POjib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HayYHOU KapTUHE MHpA, POJib PU3NYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MUYECKOM KapTUHE MHUpPA, MECTO
(¢u3znueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 Kilacce ocyuiecTBisieTcs C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yUYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPbl U MX IPOEKIIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE AJEMEHTApHBIX (YHKIMM, TpU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTIpeJIeNIeHHE TUIOIIAIU TIOCKUX (puryp u oobEéma ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHbIC
JIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAJUIMUECKOW PEMmIETKH, CHEKTPATIbHBIN
aHaJn3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKM MArHUTHBIX PV,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocua: NUHWUMA DIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJBUTaTENb, WHIYKLIHWOHHAS II€4Yb, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMDBI 110 ®PU3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «dusuka» Ha YpOBHE CpeHEro oOIiero oopasoBaHus (0a30BbIA YPOBEHB) JOJKHO
00€eCIIeYnTh JOCTHKEHUE CIICTYIONTUX JINIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC Pe3yNbTaThl OCBOCHUS yueOHOro npeaMera « Ousuka» JOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTD
o0ydJaromuxcs pPYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPAIUIIUOHHBIM IIEHHOCTSM POCCUHUCKOTO
o011iecTBa, pacIIMPEeHHE KMU3HEHHOTO OIBITa U OMbITa JCATEIBHOCTA B MPOLIECCE peain3allid OCHOBHBIX HaIpaBJICHUM
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMH O0YYaIOMIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO UJieHA POCCHUUCKOTO
00IIIeCTBa;

IPUHATHE TPATUITMOHHBIX O0IIEYETOBEYSCKIX TYMAaHUCTUUCCKUX U JICMOKPATHUCCKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HMHTEpecax TIpakJIaHCKOro OOINecTBa, Yy4acTBOBAaTh B
CaMOYTpaBJICHUU B 00pa30BaTeIbHONW OpraHU3aINHY;

yMEHHE B3aUMOJICCTBOBATDH C COIMAILHBIMA HHCTUTYTaMHU B COOTBETCTBUH C X (DYHKIIUSIMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS

c(hopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHIKEHHUSIM POCCHUMCKUX YUYEHBIX B 00J1acTH (U3UKH U
TEeXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

c(hOopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHUYSCKOTO TTOBEICHNS,



CIOCOOHOCTh  OIICHMBATh CHTYAallMIO M [PHHAMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYICh Ha MOpPAIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B I€ATCIHOCTH YIEHOTO;

OCO3HAHKE JINYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OYyIyIIEro;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

HCTETHYECKOE OTHOIIECHHE K MUPY, BKIIOYask 3CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIET0 (GU3HUCCKON HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUSI:

HHTEPEC K pa3audHbIM chepaM nmpodeCcCHOHATBHOM IeATEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3MKON M TEXHHKOH,
yMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOp OYayIiel mpodeCcCHu  pealn30BhIBAThH COOCTBEHHBIE )KU3HEHHBIE TUIAHB;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001acTH (DU3HUKH Ha MPOTSHKEHUH BCEH YKU3HH;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

c(OPMHPOBAHHOCTH IKOJOTHUYECKOM KYIBTYPhI, 0OCO3HAHKE TII00AILHOIO XapaKTepa dKOJIOTHIECKHX IPOOIeM;

IUIAHKPOBAHKE M OCYIIECTBIEHNE ICHCTBUI B OKpYIKAIOIIEH Cpelie Ha OCHOBE 3HAHUS IeJIell YCTOMYMBOIO Pa3BUTHS
4eJI0BEYECTBA;

pacIINpEHHE OIbITA AeITEIPHOCTH DKOJOTHYECKOM HAIIPABIEHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHMIA 110 (DU3HKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (DU3NUIECKON HAYKU;

OCO3HAHKE [EHHOCTH HAYYHOM IeATEILHOCTH, TOTOBHOCTD B IIPOIECCE M3YUEHUS (PU3HKH OCYLIECTBIIATH IPOEKTHYIO
M HCCJIEJOBATEILCKYIO IEATEILHOCTh HHINBUAYAILHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJornueckue AeicTBU:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,
ONPEJICIIATh LEIU IEeATCIbHOCTH, 3a]aBaTh NapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUYHS B PaCCMaTPUBAEMbIX (DH3NUCCKUX SBICHUSIX;



pa3palaTbiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHalv3a MMEIOIIUXCS MaTepUalibHBIX W HeMaTepUabHbBIX
pPECypcoB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHMBATh COOTBETCTBUE PE3YJIHTATOB LEIAM, OLECHUBATH PUCKHU
MOCJIEACTBUN ACATCIbHOCTH;

KOOPAUHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSIX pPEaIbHOTO, BUPTYAJIbHOTO M KOMOWHUPOBAHHOTO
B3aHMMO/ICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBare/ibCKe AeMCTBUS

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3HUECKON HAYKH;

BJIAJICTh HABBIKAMHU Y4YEOHO-HCCIICIOBATEIILCKON M MPOEKTHOM JEATETLHOCTH B 00JacTH (PU3UKU, CITIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHUs 3a7a4 (PU3HUECKOTO COJICpKAHUS, MPUMECHEHHUIO
pa3JIMYHBIX METOJIOB ITO3HAHUS,

BIAJETh BUJIAMH JICATEIBHOCTH IO TIOJYyYCHHIO HOBOT'O 3HAHUs, €r0 HWHTEpHpeTaluu, IpeoOpa3oBaHUIO U
IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJIC MPU CO3/IaHUU YUEOHBIX ITPOCKTOB B 001aCTH (hDU3UKH;

BBISIBIIATH MTPUYUHHO-CJIEACTBCHHBIE CBSI3U M aKTyaJM3UpOBaTh 3aJ1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh
apryMEeHThI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3aaBaTh MapaMETPhbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATH TOJIYYCHHBIE B XOJI€ PELICHUSA 3aJayd PE3YyJbTaTbl, KPUTHUYECKU OICHUBATH HX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOMN JCATEILHOCTH, B TOM YHCJIEC MPU HU3yUYCHUH
buzuky;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTDH 3HAHUS 1O (PU3HUKE B MPAKTHICCKYIO 00JIACTh KU3HEACATSILHOCTH;

yMETh HHTETPHUPOBATH 3HAHUS M3 Pa3HBIX YUCOHBIX IIPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MPEAJIaraTbh OpUTMHAIBHBIE MMOIX0/IbI U PEIICHUS,

CTaBUTh MPOOJIEMBI U 3aJ1a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undgopmaumeii:



BJIAJICTh HaBBIKAMHU TIONyYeHHUS WHPoOpManmuu (HU3UIECKOTO COJCpPKaHWsI W3 WMCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3alUI0 U WHTEPIPETANNI0 WHPOPMAIIUK Pa3TUIHBIX BUIOB U
dbopm npencTaBiIeHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCITIOJIB30BaTh CpEICTBa WH()OPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPTaHU3AIMOHHBIX 3aJlad C COOJII0oJIeHHEeM TpeOOBaHUN SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, peCypCcOCOCPEIKEHHUS, TPABOBBIX M STHYCCKUX HOPM, HOPM WH(OPMAITMOHHONW 0€301TaCHOCTH;

co3JaBaTh TEKCThI (U3MYECKOTO COACPKAHMUS B PA3MYHBIX (opMmaTax ¢ Y4ETOM Ha3HadeHUs WHPOPMAIMH U
IICJICBOM ayAUTOPUH, BRIOUpasi ONTHMAIBHYIO (OPMY MPEICTABICHUS U BU3YaTU3AIIHH.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIAThH OOIIIEHHE Ha YpOKaxX (DM3UKHU U BO BHEYPOUHOU JICITEIILHOCTH;

pacrio3HaBaTh MPEANOCHUIKA KOHPIMKTHBIX CUTYaIlUi U CMATYATh KOH(MIIUKTHI,

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M MCTIOJIH30BATh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOABI COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX UHTEPECOB M BO3MOXKHOCTEHN KaXKJ0ro WieHa
KOJUIEKTHUBA;

[IPUHUMATH LIEJIM COBMECTHOM NESTEIbHOCTH, OPraHU30BbIBaTh U KOOPJIUHUPOBATH JACHCTBUA MO €€ NOCTUKECHUIO:
COCTaBJIATh TUIAH JACHCTBHUM, pAacHpENeNiaTh POJU ¢ YY4ETOM MHEHUN YYaCTHHUKOB, OOCYXIaTh pPe3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla U KaXKIOr0 yYacTHHKAa KOMAaHIbI B OOIIUI pe3yiabTaT MO pa3paboTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATD UJECH C TO3UIMU HOBU3HbBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEACHHE B PA3JIMYHBIX CHUTyalUsX, MPOABIATH TBOPYECTBO U
BOOOpakeHHe, ObITh HHUITHATHBHBIM.

PeryasiTuBHbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA



Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIbHYIO JEATENbHOCTh B 00JACTU (U3MKUM U ACTPOHOMHH, BBISBISATH
npo0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELICHHs] PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBINOJHEHUS MPAKTUYECKOU
paboThl C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTEHHI;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKHU Y4eOHOI0 MpeAMETa Ha OCHOBE JIMUHBIX MPEAINOUTEHUM;

JieaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIbIT;

CIOCOOCTBOBaTh (POPMUPOBAHHUIO M TPOSBICHUIO JPYAMIMH B 00JacTU (U3HMKHU, TMOCTOSHHO IOBBINIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM;

BJIaJIETh HaBBIKAMU IIO3HABATENIbHOM peQIIeKCUM KaK OCO3HaHMsI COBEPIIAEMBIX JAEWCTBUH M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH JUIsl OLIEHKU CUTYaIlH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHH)KECHHIO;

IIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IIPH aHAJIU3€ PE3YJIBTATOB AEATEIbHOCTH;

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPH aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OIIHUOKU.

B mpouecce noctukeHns THYHOCTHBIX PE3YyIbTATOB OCBOCHUS NMPOTrpaMMBbl 10 (PU3UKE JIJIs1 YPOBHS CPEAHETO OOIIETo
o0pa3oBaHus y 00YUaIONINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA HHTEIUIEKT, MPEANONaraonmi chopMrupoBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHHE, BHAETH HAINpaBICHUS
Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHOM chephl, OBITH YBEPECHHBIM B cebe;



CaMOPETYJIMPOBAHUSA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEICHUE,
CIOCOOHOCTD aIANTUPOBATHCS K AIMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBISITh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMU, BKIIOYAIOUICH CTPEMIICHUE K JOCTHKEHUIO LEJIM U YCIIEXY, ONTUMHU3M, HHULIIMATUBHOCTD,
YMEHUE JIEMCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEN;

AMIIATUM, BKJIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHHE JAPYTHX, YYUTHIBATH €ro IIpHU
OCYIIECTBIICHUU OOIIIEHHS], CTOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMH JIIOJbMH, 3a00THUTHCH,
MPOSIBJISITh UHTEPEC U pa3peiniaTh KOHQIUKTHIL.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenmss B 11 Kjacce TpeIMETHBIC pE3yJlbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(OPMHPOBAHHOCTH Y 00YYAIONTUXCSI YMCHHIA:

JEMOHCTPHUPOBATh HA TIPUMEpaxX Pojb U MecTo (pU3MKK B (OPMUPOBAHUN COBPEMEHHOW HAYYHOUH KapTUHBI MUpA, B
pa3BUTHU COBPEMEHHON TEXHHKH M TEXHOJOTHHA, B MPAKTHYECKOH IEATEILHOCTH JIIOJEH, IEIOCTHOCTh U EIUHCTBO
Gu3nIecKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TIPUMEHEHHSI U3yYCHHBIX (DU3MUECKUX MOJICNICH: TOUCUHBIN AIICKTPUUICCKUI 3apsia, Jyd CBETa,
TOYCYHBIN HCTOYHHK CBETA, i/ICPHAs MOJIEIh aTOMa, HYKJIOHHAs MOJIeTThb aTOMHOTO s/Ipa MPH pelicHnH (GU3MUSCKUX 3a/1a4;

pacro3HaBaTh (YU3MUECKHE SBICHUS (IIPOIIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB AJICKTPOJIMHAMUKH U KBAHTOBOM
(GU3MKH: AIEKTpUIECKasi IPOBOIUMOCTbD, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aMMOICHCTBHE
MarHuTOB, SJEKTPOMArHUTHAs WHAYKIMS, JEWCTBHE MArHUTHOTO TOJIA HA MPOBOJHHMK C TOKOM W JIBIDKYIIHMICS 3aps,
AIEKTPOMArHUTHbIC KOJEOAHWS W BOJHBI, NPSIMOJWHEHHOE pPACHpPOCTPAHEHHE CBETA, OTPAKEHHE, NPEIOMIICHHE,
uHTepPepeHnrs, Audpakiuys U TMOJSpU3alus CBETa, AUCIepcus cBeta, ¢doTodnekrpuueckuii ddpdext (Pporoaddexr),
CBETOBOE JaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa BOAOPOJA, €CTECTBEHHas H HWCKYCCTBEHHAs
PaINOaKTHBHOCT;

OMMCHIBATh W3YUYEHHBIE CBOWCTBA BEMIECTBA (DJICKTPUYECKHUE, MATrHUTHBIE, ONTHYECKHUE, DIEKTPUUYECKYIO
MPOBOJUMOCTh PA3IUYHBIX CpEJ]) W DIEKTPOMATHUTHBIC SBICHUS (TIPOIECCHI), WCTONB3YSd (HU3MYECKUE BEIUYUHBI:



AIIEKTPUYECKHUN 3apsij], Chjla TOKa, DJIEKTPUUECKOE HAMPSIKEHHE, dJIEKTPHUECKOE COMPOTHBIICHNE, PAa3HOCTh MOTEHIINAJIOB,
ANMEKTPOABIKYINAS CHWia, paboTa TOKAa, WHAYKIMS MAarHUTHOTO Moy, cuia Awmmepa, cwia JlopeHra, WHIYKTHBHOCTD
KaTYIIIKH, YHEPTHUS AIEKTPHIESCKOT0 U MATHUTHOTO TIOJIeH, TIEPHOJ] M 9acTOTa KOJIeOaHUH B KOJIEOATEIbHOM KOHTYpE, 3apsiI
U CHJla TOKa B TIPOIECCEe TAaPMOHHMYECKHX 3JIEKTPOMATHUTHBIX KOJeOaHM, (OKYCHOE PACCTOSHHE M ONTHYECKas Cuia
JIMH3BI, TIPH ONMCAHUU MTPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIIOIB3YEMbIX BEIMYNH, UX 0003HAYCHHS U CAUHUIIBI,
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHMHY C APYTHUMH BEIIMUNHAMU;

ONKMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHHS M TIPOIECCHI, HCIOJB3YysA (HU3NYECKHE BEIMYUHBI: CKOPOCTH
AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, TIEPHOJ MOIypaciaaa, dHEprus
CBS3M ATOMHBIX S7Ep, MPU OMHCAaHWUU TIPABWJIBHO TPAKTOBAaTh (PU3WYCCKUN CMBICT MCIOIB3YEMbIX BEIMYMH, HX
0003HaUYCHUS W CAMHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIMYMHY C IPYTMMHU BEJIMYMHAMU,
BBIUHC/ISATh 3HAUCHHUE (PU3NICCKON BEIIMYMHBI;

aHAIM3UPOBATh (PU3MUECKHUE MPOIECCHl W SBICHUS, HMCIOIB3YS (U3MYCCKUE 3aKOHBI M TPUHIMUIBL: 3aKkoH Owma,
3aKOHBI  IOCJIEIOBATEIBHOTO MW  MMAapajiebHOTO COEIMHEHHUS TPOBOAHMKOB, 3akoH JDxoynsa—Jlenna, 3akoH
ANEKTPOMAarHUTHOM HMHAYKIIMH, 3aKOH MPSMOJIMHEMHOTO PacHpoCTpaHEHUs CBETa, 3aKOHBI OTPAKCHHsS CBETAa, 3aKOHBI
NpEeIOMJICHHSI CBETa, ypaBHEHUE OWHIITEHHa 11 QorodddexTa, 3aKOH COXpaHEHUS DHEPrUH, 3aKOH COXPAHECHHS
UMITYJIbCA, 3aKOH COXPAHEHHs 3JIEKTPUUECKOIro 3apsijia, 3aKOH COXpaHEHHs MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3akoH
PaZAMOAaKTHBHOTO paciajia, Mpu ATOM pas3inyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BhIpAKEHUE U
yCJIOBHS (TpaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpEJICNISITh HAMpPAaBICHUE BEKTOPAa WHIYKIMA MarHUTHOTO TIOJsS MPOBOJHUKA C TOKOM, CHUJIbI AMIeEpa U CHUJIBI
Jlopenua;

CTPOUTH U OMHCHIBATH H300pPAKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOU JIMH30M;

BBHITIONTHATD SKCIEPUMEHTHI M0 HCCIEIOBAHUIO (PU3UUYECKUX SBICHUNA U TPOIECCOB C MCIOIH30BAHUEM MPSMBIX H
KOCBEHHBIX M3MEpPEHUH: MpU 3TOM (POPMYIHPOBATH MPOOIEeMy/3aladyy M TUIIOTE3Y y4eOHOTO SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIII0KEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI,

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (DU3NUECKUX BEIMYHH, TIPH STOM BBIOMPATh ONTUMAIBHBINA CITOCOO
M3MEPEHUS U UCTIOTH30BATh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH U3MEPECHHI;



UCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKMX BEIMYHMH C HCIOJIB30BAaHUEM NPSIMBIX HM3MEPEHH: TPU ITOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCUPOBATH PE3YIbTATHl MOTYUYEHHOHN 3aBUCUMOCTH (DU3UUECKUX BEIMYMH B BUJE TaOIHI U
rpaduKoB, AeNIaTh BBIBOABI IO PE3yIbTaTaM MCCIIEIOBAHNUS;

coOyrofaTh mpaBmiia 0€30MacHOro TpyJa MpHU NPOBEJCHUM MCCIEJOBAHMN B paMKax Y4eOHOTrO SKCIEpUMEHTA,
y4eOHO-UCCIEIOBATEIbCKOM ¥ MPOEKTHOW ACSITENbHOCTH C HCIOJIB30BAaHUEM HM3MEPHUTEIBHBIX YCTPOHCTB W
1abopaToOpHOro 00OPYAOBAHMS;

pelaTth pacyEéTHBIC 3aa4u C SIBHO 3aJaHHOW (PU3MUECKON MOJENbI0, UCTIONB3Ys (PM3MUECKHUE 3aKOHBI W MPHUHIIMIIHI,
Ha OCHOBE aHajM3a YCIOBHsS 3aJayd BBIOMpPATh (DPU3MUECKYIO MOJENb, BBIACIATH (PU3MUECKHE BEIMYUHBI M (HOPMYIIHI,
HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOANTh PAacUYEThl M OIICHMBATH PEATbHOCTh TOJYYEHHOTO 3HAYCHHS (DU3MUECKON
BEJIMYUHBIL

pelaTh KaueCTBEHHBIC 3a/1aUd: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO IEMIOYKY PACCYXKICHUH C OMOpOH Ha
M3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH B (PHU3UYECKHEC SBICHUS;

UCTIOJIb30BaTh TIPU pElIeHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOTHUH JJs TIOWCKA,
CTPYKTYpUPOBAHUs, UHTEPIPETALMH U NPEICTABICHHUS Y4eOHON M HAyYHO-NOMYJISAPHOH MH(OPMALUU, MOTyUYeHHOH H3
Pa3IMYHBIX UICTOYHUKOB, KPUTHUECKU aHAIM3UPOBATH MOJy4aeMyt0 HHPOPMAIIHIO;

OOBSICHATH MPUHIUIBI JIECTBUST MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3IN4aTh YCIOBUS UX OE30MIaCHOTO
MCTIOJIb30BaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAaJa POCCUHCKUX M 3apyOeKHBIX y4YEHBIX-(DU3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE
HPOLIECCOB OKPYKAIOILIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TECOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOM >KM3HM i oOecrieueHus: 0e30MacHOCTH MpH
oOpaiieHu ¢ NpudbopaMH M TEXHUYECKUMHU YCTPOWCTBAMH, JMJIsi COXPAHEHHUS 3/0pOBbS U COOJIOAEHUS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOLIeH cpejie;

paboTaTh B IpyIIE C BBITOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MJIaHUPOBATh pabOTy TPYIIIbI, palllOHAIBHO
pacnpenensiTs 00sS3aHHOCTH M IJIAHUPOBATh JIEATENIBHOCTh B HECTAHIAPTHBIX CUTYaLUSAX, aJ€KBaTHO OICHUBATh BKJIaJ
Ka)XJ0T'0 U3 YYaCTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMON MPOOIIEMBI.



11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pazaen 1. QJIEKTPOJIMHAMMUKA
M .0
1.1 ATHATHOE HOJIe. JICKTPOMArtHTHAA 16 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKITHAS
Wroro mo pazueny 16
Pasznea 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAHUHICCKHE | SIICKTPOMATHHTHBIC 7 1 https://m.eds00.ru/STLNQKPG6
KoJIeOaHN
M
2.2 CXAHITHECKHIE H SIEKTPOMATHHTHRIC 9 1 https://m.edsoo0.ru/WQT6385V1
BOJIHBI
2.3 Omnrtuka 9 1 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 25
Pa3pen 3. OCHOBBI CHEI_[I/IAJII)HOﬁ TEOPUU OTHOCUTEJIBHOCTHU
o -
3.1 CHOBBI CHICHHATLHON TEOPUH 5 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEIBLHOCTH
Utoro no pazneny 5
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOM OIITUKH 1 https://m.edsoo.ru/SWO0VAWQORS
4.2 Crpoenune atoMa https://m.edsoo.ru/[HSBEAOOEA
4.3 ATOMHOE SApO 1 1 https://m.edso0.ru/97MC9DZXQ
Hroro no paszneny 13



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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHH U aCTPO(PUIUKU 6 https://m.edsoo.ru/3EODEKXI19
Wroro mo pazueny 6
OBLIEE KOJIMYECTBO YACOB I10 65

[TPOTPAMME



https://m.edsoo.ru/3EOD6KXI9

11 KJIACC

KoaudecTBO 4acoB

Ne /i Tema ypoxa KonTposbusbie | IIpakTuuyeckue Hara ICKTPOHHbIE LHPPOBLIC
Bcero H3ydeHUusi | oOpa3zoBaTejbHbIE PeCypChl
padoThI padoTsbI

MaruuTtHoe 03.09

1 B3aUMOJICHCTBHE. 1 https://m.edso00.ru/4ADMOYIING
MarunuTtHoe ToJie.
[TpaBuno bypaBunka 07.09 https://m.edso0.ru/1L5CT47FX
3akoH AMriepa 1 10.09 https://m.edsoo.ru/HGHXLNLRZ

4 Pemenne sanai. Craprosbiii 1 14.09 https://m.edsoo.ru/UVHDISEX4
KOHTPOJIb
JlabopaTtopHnas pabota Nel 17.09

5 «JleficTBE MarHUTHOTO TTOJIS 1 1 https://m.edsoo.ru/7ABZQGQC9
Ha MMPOBOJIHHUK C TOKOM
Cuna Jlopenia 21.09 https://m.edsoo.ru/VA26C9C3J
Pemtenue 3amay 24.09 https://m.edso0.ru/XZS5MQCBU

8 FIBICHHE DIICKTPOMArHHTHOIH 1 28.09 https://m.edsoo.ru/EOTONSAEA
WHYKITUH

9 [IpaBuno Jlenna 01.10 https://m.edsoo.ru/UWNLFA9L 6

10 Pemtenue 3amay 05.10 https://m.edso0.ru/COBO5BGMC

11 SaKOH HCKTPOMATHHTHOI 1 08.10 https://m.edsoo.ru/8X637ELEU
WHIYKIIUH

12 Pemenue 3amay 1 12.10 https://m.edso0.ru/9Y6GYWEVP
JIaGopatopHas pabota Ne2 15.10

13 «HccnenoBanue sABIEHNS 1 1 https://m.edsoo.ru/DPZ8KR61C

BHGKTpOMaFHHTHOﬁ



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
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
https://m.edsoo.ru/DPZ8KR61C

WHIYKIIUW»

14

Jlaboparopnas pabota Ne3
«HccnengoBanue BUXpPEBOTO
AIEKTPUUECKOTO TIOJIS»

19.10

https://m.edsoo.ru/H6JCO5BAD

15

Camounaykuusi. JHeprus
MarHUTHOTO TIOJISI KOHTYpa C
TOKOM

22.10

https://m.edsoo.ru/ MHNWD2LHU

16

KonTpoasnas padora Nel

05.11

https://m.edsoo.ru/FMBDWPPG4

17

CBOOOIHBIE MEXaHUYECKUE
KOJIeOaHNs

09.11

https://m.edsoo.ru/VVDEYXRVUI

18

JlmHaMuKa MEXaHHIECKIX
KoJieOaHui: IPY>KUHHBIN U
MaTeMaTUYEeCKUH MasTHUKA

12.11

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

19

JlabopaTtopnast pabota No4
«M3ydenne koyeOaHu
MPYKUHHOTO MasiTHHKA

16.11

https://m.eds00.ru/93Z12W400Q

20

DHEeprusi MeXaHUYECKUX
KoJiebaHui. BeIHYXICHHBIC
KoJieOanus

19.11

https://m.edsoo.ru/SDUNYKWNO

21

KomnebaTenbHbIi KOHTYP.
[Tepemennblii
ANEKTPUYECKHI TOK

23.11

https://m.edsoo.ru/W2XBOR3HJ

22

MexaHuuecKue BOJIHEIL. 3BYK

26.11

https://m.edso0.ru/Z827Q6V70

23

DNEeKTPOMAarHUTHBIE BOJHBI.
[lepenaua undopmaruu ¢
MIOMOIIBIO
ANIEKTPOMArHUTHBIX BOJIH

30.11

https://m.edso0.ru/SWB57C06X



https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X

[IpssmonmHenHOE

03.12

24 1 https://m.edsoo.ru/2WQTSLGLV
pacrpocTpaHeHHE CBETa
25 OTtpaxenue cera 07.12 https://m.edsoo.ru/IHURON80OB
26 [Ipenomnenue cBera 1 10.12 https://m.edsoo.ru/HUF74NDOW
Jlaboparopuas pabota No5 14.12
«HccnenoBanue
27 MPETIOMJICHUS CBETA Ha 1 https://m.edsoo.ru/IMBKQM22Z
TpaHUIlax pa3ziesa «BO3aIyX-
CTEKJIO» M «CTEKJIO- BO3IYX»
28 Bt 3. OCHOBHEIC 1 17.12 https://m.edsoo.ru/V49RISTRN
DJICMECHTHI JINMH3bI
29 N3obpaxenus B TMH3ax 1 21.12 https://m.edsoo.ru/JO2EIM1DQ
30 dopmyra TOHKOH JIMH3HIL. 1 24.12 https://m.edsoo.ru/W2MMS9KJC
31 ['ma3 u ontuyeckue mpudOPsHI 1 28.12 https://m.edso00.ru/Q1ZCMW980
32 KonTponbHas pabota No2 1 11.01 https://m.edsoo.ru/K9OWVKE11
33 Hurepeperiiis BOIH Ha 1 14.01 https://m.edso0.ru/C8L CRSEJI
MTOBEPXHOCTHU BOJIBI
34 Hurepdepennus creta 18.01 https://m.edso0.ru/Q2118XYQJ
35 Judpakuus BoJIH 21.01 https://m.edso00.ru/M5127JYGT
36 JudpakunoHHas pernieTka 25.01 https://m.edsoo.ru/P8GBIFJ5N
JlaboparopHas padota Ne6 28.01
37 «Habmonerne 1 https://m.edsoo.ru/0VLMCN6B?2
uHTephEPEHIINH U
T(paKIUN CBETa
JlaboparopHas pabota Ne7 01.02
38 «OnpeneneHune JIMHbI 1 https://m.edsoo0.ru/I190ZY4BUB

CBETOBOM BOJIHBI C IIOMOILBIO



https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB

T(pPaKIMOHHON PEIIETKIDY

39 JHucnepcus ceta 1 04.02 https://m.edsoo.ru/L8689JPLI

40 [Tonsipuzanus cBera 1 08.02 https://m.edsoo.ru/ZL6P16LAQ

41 KonTtponsHas padora Ne 3 1 11.02 https://m.edso0.ru/PGL5XXSRO

42 OcnoBHble noytoxeHus CTO 1 15.02 https://m.edsoo.ru/YLCK770G8

43 DHEPrHsl Tefa. JHeprus 1 18.02 https://m.eds00.ru/EGO6ZQ1SA
IIOKOs

44 SBnenue porordpdexra 1 20.02 https://m.edsoo.ru/UFQDRSL5M

45 ;e;zi})omaq)@ema' 1 25.02 https://m.edsoo.ru/ZE73A67B1

46 Pemienne 3amau 1 01.03 https://m.edsoo.ru/FIC11POHN

47 CTpOCHHE aTOMa. ATOMHEIC 1 04.03 https://m.eds00.ru/6X7GFHZ9X
CIIEKTPBI

48 DHEpPreTUYeCKue ypoBHU 1 11.03 https://m.edsoo.ru/NN8BHZYBE
JlabopaTtopnas pabota Ne§ 15.03

49 «M3ydeHue criekTpa 1 https://m.edso0.ru/J710TLFCO
BoJiopoja no (ororpadumy»

50 Jlazepst 18.03 https://m.edsoo.ru/TSIFUU3TP

51 Ctpoenune aTOMHOTO sipa 22.03 https://m.edsoo.ru/UOIRQS0Z5

52 PagmoakTuBHOCTE 25.03 https://m.edsoo.ru/H2XIHOG3E

53 3aKOH paMOAKTHBHOIO 1 05.04 https://m.edso0.ru/CFJYJSSIG
pacmnazma

54 FLaepHELe peaKiuith. SHepris 1 08.04 https://m.edsoo.ru/SUC62U40A
CBSI3U aTOMHBIX SI/IEP

55 Snepnast sHepreTuka 12.04 https://m.edso0.ru/5PXS219VY

56 @yH/1aMEHTAJIbHbIE YaCTHIbI 15.04 https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

u GpyHAaMEHTaIbHbIC
B3aUMOJCUCTBUSA

57

Meronasl perucTpanuy u
HCCEOBAHUS 2JIEMEHTAPHBIX
YacCTUIL

19.04

https://m.edso0.ru/GGD3W74Z0

58

Jlaboparopuas padota Ne 9
«M3y4eHne TpekoB
3apsKCHHBIX YaCTUIT IO
dboTorpadun»

22.04

https://m.edsoo.ru/L2U4S1HU2

59

KonTponsnas pabota Ne4

26.04

https://m.edsoo.ru/9IWRLVWNN

60

CouHie

29.04

https://m.edsoo.ru/LJHNL2MCF

61

[Tmanersr CotHEUHOMH
CUCTEMBI

06.05

https://m.edsoo.ru/TXTTCT488

62

Mansie tena CosiHEYHOH
CHUCTEMBI

13.05

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

63

I'maBHas
MOCJIEA0BATEILHOCTD,
KpacHbIE TUTaHTHI U OeJbie
KapJIUKH.

17.05

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

64

OBoaronys 38e31. MIIeUHbBII
yTh

20.05

https://m.edsoo.ru/Y29SVPCVR

65

Jpyrue ramakTuku.
OpoJronust Beenennon

24.05

https://m.edsoo.ru/LKNUIKHZH

OBHIEE KOJIMYECTBO YACOB 10
[MTPOI'PAMME

65



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JlemoHCTpUpOBaTh Ha TpUMEpax poJib U MecTo (u3uMKu B
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKHU M TEXHOJIOTHH, B TPAKTHYECKON JEATEITHHOCTH

JIOAEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUYECKUX MOJIENIEH:
TOYEYHBIN JJEKTPUYECKUM 3apsj, siepHas MOJENIb aTOMa, HyKJIIOHHas

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUH PU3NUYECKHUX 3a]a4

11.3

PacnioznaBate (usnueckue sBieHust (Mporuecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKwH:
JNIeKTpUYecKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NeUCcTBUSL  TOKa, B3aUMO/ICHiCTBHE MarHuToB,
ANIEKTPOMArHuTHasE WHAYKLHWSA, JEHCTBHE MArHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM M JBIXKYIIMUKCA 3apsil, SJIEKTPOMAarHUTHBIE
KojeOaHus U BOJHBI, NPSAMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpakeHHe,  MpelomiieHue, uHTepdepeHuus, audpakuus U
noJIApU3alusl CBETa, AMCIEPCHS CBETa, (POTOEKTpUUECKUN IPPeKT
(boToapdexT), cBeTOBOEC nMaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, €eCTECTBEHHass W  HCKYCCTBEHHas

PaauO0aKTHBHOCTDb

114

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHUTHBIE, OMTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX
Cpel) ¢ OJIEKTPOMAarHUTHbIE sIBIIEHUS (TIPOILIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsan, Ccuila  TOKa,
JNEKTPUYECKOE  HANpsHKEHHE,  AJIEKTPUYECKOE  COMPOTHBIICHHE,
pa3HocTh moTeHmuanos, DJIC, paboTa TOKa, MHAYKIHMS MarHUTHOTO
noyig, cuia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH,
SHEPTUsl ANEKTPUUYECKOTO W MArHUTHOTO TMOJEH, MepuoJ M YacToTa
Kose0aHuil B Koyie0aTeIbHOM KOHTYpE, 3aps/ U CUJia TOKa B MPOIIEcce
TapMOHUYECKHIX ANEKTPOMArHUTHBIX KOJICOaHMUIA, (doxycHoe

PaCCTOAHUC WU ONTHUYCCKAsA CWJIa JIMH3bI; HPU OIHNCAHUU IMPABUIIBHO




TPAaKTOBaTh (PU3MYECKUH CMBICH HCHOJB3YEeMBIX BEJIHYUH, HX
0003HAueHHWsI W EIWHHIBI; YKa3blBaTh (HOPMYINbBI, CBS3BIBAIOLIHE

JTaHHYIO (PU3MUYECKYIO BEIMYUHY C IPYTUMHU BETHUYMHAMU

115

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBLIC ABJICHHA U IMPOLUECCHI, NCII0JIb3YyA
(bmnqecxne BCJIMYUHLBI: CKOPOCTH JJICKTPOMArHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YacCToTa CBCTA, JHCPrud U HMITYJIbC (1)OTOH3., nepunona
nmojypacmnaga, OSHCPrud CBA3M ATOMHBLIX AACp;, IIPU ONHMCAHHUU
IIPpaBUJIbHO TPAKTOBATh (1)H3H‘ICCKPII>1 CMBICJI UCIIOJIB3YCMbIX BCJIIMYHH,
UX 0003HAYEHUS U CAWMHUIBI, YKa3bIBaTb q)OpMYJ'II)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/IT-I€CKYIO BCIIMYUHY C APYTUMHU BCIIMYHNHAMH, BBIYUCIIATH

3HaYeHUE (PU3NUECKON BETUUUHBI

11.6

Ananu3upoBath (U3MYECKHE MPOLECChl U  SIBICHUS, MCIONb3YA
¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TMapajyieIbHOIO COEIUHEHUsI IPOBOHHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJIMHENHOTO pacHpOCTPaHEHUS! CBETA, 3aKOHBI OTPAXKEHHS CBETa,
3aKOHBI ~ TPEJIOMJICHUs  CBETa, YypaBHEHHE  OWHIITEWHaA Ui
dboTodddexra, 3aKOH COXpAaHCHHS DOHEPrUH, 3aKOH COXpPaHCHHS
HMMITyJIbCa, 3aKOH COXPAaHEHMS SJIEKTPUUYECKOTO 3apsla, 3aKOoH
COXpaHEHUsi  MaccoBOro  4ucia, mnocrtynarel bopa, 3akoH
paIMoOaKTUBHOTO paclajga; TMpu 3TOM  pa3inyaTh  CIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBHIPAKEHHE U YCIOBHS

(rpaHuIpl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HaIpaBJICHUEC BCKTOpa HWHAYKIOUKW MAardHuTHOI'O II0JIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB KU OIIUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3epKajioM, TOHKOM JTMH30M

11.9

BBINONIHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYCCKUX SIBICHUN U
IIPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPCHUM; MPH
3ToM (QOopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO

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

11.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUMA (I)I/IBI/ILICCKI/IX
BCJIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUA U

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

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEJIIMYMH C HCHOJIH30BAHUEM
NpSMBIX M3MEPEHUH; MPU OTOM KOHCTPYMPOBaTb YCTaHOBKY,

(UKCUpPOBaTh pPE3YJAbTATHl MOJYYEHHOM 3aBUCUMOCTH (PU3UUECKUX




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

HUCCICIOBaHUA

11.12

CobOmronate mpaBuiia 0€30MacHOTO  TPyAa TMpPH  MPOBEACHUU
uccileoBaHUM B paMKax ydyeOHOro 3KCHepuUMeHTa, ydeOHo-
HCCIIEI0BATEIBCKOM U IIPOEKTHOW AEATEIBHOCTH C MCIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000PYyAOBaHUS

11.13

Pemate pacu€rHbie 3a7a4n ¢ SBHO 33JaHHON (PU3MYECKOW MOJIEINBIO,
UCTIONB3YS (pu3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIHM3a
yCIOBUSL  33Jayd  BbIOMpaTh  (PU3MHYECKYI0  MOJIeNb, BBIJIENATH
(dbuzuveckue BETMYUHBI U (POPMYIIbI, HEOOXOAUMBIE I €€ pereHus,
MIPOBOJUTH PAcU€Thl U OLEHUBATh PEATbHOCTH MOJYYEHHOTO 3HAUECHUS

(hbU3UYeCKO BETMYHHBI

11.14

Pemats Ka4yeCTBEHHBIE 3a/1a4u: BBICTPAaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO IEMOYKY PACCYKIECHUW C OMOPO HA M3YyYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/Ie SABJICHUSA

11.15

Hcnonb3oBath mnpu  pemieHud  yueOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJIOTHMM JUIsl TOWCKA, CTPYKTYpUPOBaHMUS,
WHTEpIpeTalii U MpPEJCTaBlICHUs y4eOHOW U HAay4YHO-TIOMYJISIPHOMN
nH(pOopMaLUY, MOJYYEHHON U3 pa3NUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIHIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAalIWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHUS HX O€30MaCHOTO MCIIOJIb30BAHMS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETHUYECKHE 3HAHHS IO (U3UKE B IMOBCETHEBHOMN
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpalleHnH ¢ MpudopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JIJISI COXPAHCHHUS 3I0POBBS H

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

11.19

PaGoTare B rpynmne C BBIIOJIHEHHEM DPa3JIMYHBIX COLIMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboTy  TPYNNbI,  PAlMOHATBHO  paClpeleisiTh
0053aHHOCTH M IUIAHUPOBATh  JIESATENBHOCTh B  HECTAaHAAPTHBIX
CUTYyallUsiX, aJieKBaTHO OLEHMBATh BKJAJ KaXJOT0 W3 YYAaCTHUKOB

IPYIIBI B pellIEHnE paccMaTpuBaeMoi pooOIeMsl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KVIACC

Kox
pasjaena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JJIEMEHTBI COACPKAHUSA

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE IIOJIE. OJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

TlocTossHHBIE Mar"HuThl. B3anMmojencTBuHe

IIOCTOAHHBIX MAarHuToOB

4.3.2

MarauTtHoe mone. BekTop MarHuTHOU
uHaAykKuuu.  [lpuHmun — cynepno3uiuu.
Jluann MmarauTHOM wWHAYKUMU. KaprnHa
JVUHUA  MAarHuTHOM  MHAYKIUU  TOJS

IIOCTOSAHHBIX MAarHuTOB

4.3.3

MarauTHoe TOJIe TPOBOJHHKA C TOKOM.
Kaptuna nuHMil 101 JJIMHHOTO MPSIMOTO
NPOBOJAHMKA M 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHMKA, KaTymIKU C TOKOM. OrmbIT
Opcrena. BzaumoaeiicTBre TPOBOHUKOB C

TOKOM

4.3

43.4

Cuna Amrepa, €€ MO1yJib U HallpaBJICHUE

4.3.5

Cuna JlopeHniia, €€ MOJlyJib U HalpaBJICHUE.
JIBmkeHue  3apsHKEHHOM — 4acTULbl B
OJIHOPOJHOM MarHuTHOM Tone. PabGota

cuiibl JIopeHIa

4.3.6

SIBneHue 3HeKTp0Mal"HPITHOfI HHAYKIIUU

4.3.7

IToTok BCKTOpa MarHuTHOM HWHAYKIIUU

4.3.8

O/1C nHayKuuu. 3aKOH IEKTPOMarHUTHOM

HHAYKIIHU (Dapazleﬂ

4.3.9

BuxpeBoe oanexrtpuueckoe mnose. OJIC
UHAYKIMM B IPOBOJHUKE, JIBHKYLIEMCS
HOCTYNaTEeIbHO B OJJTHOPOTHOM MarHuTHOM

I10JIC

4.3.10

IIpaBuno Jlenua




NuaykTUBHOCTD. fIBIEHHME CAaMOMHAYKIUU.

43.11
OJ1C camonnayKuuu
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T10JIe
TexHnueckne  yCTpPOWCTBA:  MOCTOSTHHBIE
MAarHuThlI, AIIEKTPOMArHUTHI,
4.3.14
ANIEKTPOBUTATENb, YCKOPHUTEIH
AIIEMEHTAPHBIX YaCTHI], MHAYKIIHOHHAS TI€Yb
[IpakTnueckue paboTHI. N3yuenune
MarHMTHOTO TIOJS KATYIIKU C TOKOM.
4.3.15 HUccnenoBanue IOelicTBUS  IIOCTOSIHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUSA 3H€KT‘pOM3FHPITHOI71 HUHAYKIUN

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenernas  cucrema. CB0oOOIHEBIE
KojeOanus. ['apMoHWYecKkne KosieOaHusI.
[lepuwon, dactoTa, amrumTyaa W Qasa

KoJIeOaHUi

5.1.2

[IpyxuHHBIA MagTHUK. MaremaTu4ecKuil

MasATHHK

5.1.3

YpaBHEeHHE TapMOHHUYECKHUX KOJICOAHU.
Kunemaruyeckoe u JTMHAMHYECKOE

OIMMCaHKe KoJIe0aTEIHLHOTO JABHKCHU A

5.1.4

[IpeBpamenue SHEPTHH npu
TapMOHHYECKUX KOIeOaHUIX. CBi3p
aAMILIUTY 1B KoJIeOaHui HUCXOIHOU
BEJIMYMHBI C aMIUTUTYIaMH KoJieOaHHil e

CKOPOCTH M YCKOPEHUs

5.1.5

Konebarenbubiit  koHTyp.  CBOOOIHBIE
JIEKTPOMAarHUTHbIE KoJIeOaHus B

nacajbHOM KoJIe0aTeIbHOM KOHTYpC.

Ananorus MCXKIAY MCXaHHUYCCKUMHU U




SJICKTPOMArHUTHBIMHA KOJIEOAHMSIMH.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA SHCPruu B UACAIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BriHyX/IeHHBIE MEXaHWYEeCKHE KOJIeOaHusI.
Pe3onanc. Pe3onancnas KpHBasl.
BI)IHY)KILGHHI)IG OJICKTPOMArdMTHBLIC

KOJIcOaHUs.

5.1.8

[lepemennsiii  TOk.  CHHYycOMIaNbHBII

IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKA.
AMIUTTYTHOE W JCHCTBYIOIEE 3HAYCHUE

CHJIBI TOKA U HAITPSHKCHU A

5.1.10

Tpanchopmarop. [IponsBoacTso, nepenaya
U TOTpeOsIeHrne 3JIEKTPUYECKON SHEpPrum.
DKOJIOTMYECKUE PUCKHU MPU MPOU3BOICTBE
3JIEKTPUYECKON SHEPIHUH. Kynerypa
UCTIOJIb30BAHUS JIEKTPOIHEPTUU B

IOBCEIHEBHOMN KU3HU

5.1.11

Texaudeckue ycTpoicTBa: ceicmorpad,
ANEKTPUYECKUI 3BOHOK, JUHUH

aJeKTponepenay

5.1.12

[Ipaktnueckue pabotel. MccrnemoBanue
3aBHCHMOCTH TEpHOJa MalbIX KOJIOaHHIt
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccrnenoBanue nepeMeHHOTO TOKa B
LeNu U3 TOCIEN0BATENFHO COEIUHEHHBIX

KOHACHCATOPA, KaTYIIKH U PE3UCTOPA

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenusi. Ilepuoa. CkopocTb
>21 pacmpocTpaHeHuss W JJIMHA  BOJIHBIL
[Tonepeynble ¥ MPOI0JILHBIE BOJTHBI
£ 5 WNurepdepennus u T paKIus

MECXaHUYCCKHUX BOJIH




5.2.3

3Byk. CxopocTh 3BykKa. ['pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

5.2.4

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBUS
U3JIyYCHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenrtanus BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.2.5

CBoiicTBa  JJEKTPOMArHUTHBIX  BOJIH:
OTpaXX€HHE, MpPeIOMIIEHNE, MOJspU3alus,
mudpakuusi, uHTephepeHiusa. CKOpPOCTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[xama JJIEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne HIEeKTPOMATHUTHBIX BOJIH B

TE€XHUKE U OBITY

5.2.7

[IpuHIIUTIEI PaTUOCBA3M W TEJIEBUCHUS.
Pannonokanmus. DIIeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEH CpeJIbl

5.2.8

TexHuyeckue yCTpOWCTBA: MY3bIKAJIIbHBIE
UHCTPYMEHTHI, yABTPa3BYKOBast
MUarHOCTHKAa B TEXHUKE W MEAULIUHE,
pagap,  pamuonpuéMHHUK,  TEJIEBHU30p,

anTeHHa, tenedon, CBU-neup

5.3

OIITHUKA

5.3.1

[IpsimonuHeliHOE pacnpocTpaHeHHe CBETa

B OJIHOpOJIHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS
cBera. [loctpoenne m300paXkeHU B TIOCKOM

3epKaje

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPCIIOMIICHUA
CBCTa. AOCOIIOTHBINM IoKa3aTecjib

MMPECIOMIICHUSA

5.3.4

[omHoe BHYTPEHHEE OTPaKEHUE.
[IpenenbHbIll yroa MOJTHOTO BHYTPEHHETO

OTpaAKCHUA

5.3.5

Hucnepcust  cBera. CHOXHBIA  cOocTaB




Oenoro ceeta. Lger

5.3.6

Colupatoniue U pacceuBaroOlUe JIMH3BL
Tonkass nuH3a. DOKYCHOE pACCTOSHUE H
OIITUYCCKas cuiia TOHKOU JIMH3HI.
[TocTpoeHne n300pakeHUi B COOMPAIOIINX
U pacceuBaromux JuH3aX. Dopmya
TOHKOW JWH3BL. YBEIWYEHHE, J1aBacMoc

JIMH30U

5.3.7

[Ipenensl npUMEHUMOCTH F€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepenuuss  cBera.  KorepeHTHbIE
HCTOYHUKHU. YcnoBus HaOJI0ICHUS
MaKCHMYMOB u MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumst  cBera. Hudpakunonnas
pemérka. YcinoBue HaOMIOAEHHS TJIABHBIX
MaKCHMYMOB npu naJeHuu

MOHOXpPOMATHUYCCKOI'O CBCTa Ha

TU(QPAKIIMOHHYIO PEIIETKY

5.3.10

HOJ'IHpI/ISaI_II/IH CBCTa

5.3.11

TexHuueckue yCTpOMCTBA: OYKH, JIyma,
doToanmnapar, NPOESKIMOHHBIN ammapar,
MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs
ONTHKA, T paKIHOHHAS pemérka,

MOJIIPON A

5.3.12

[IpakTnyeckue paboTHI. H3mepenne
nokasatenst npenomuienus. MccnenoBanue
CBOWCTB  W300pakeHWMH B  JIMH3aX.

Ha6J'IIOI[eHI/IC AUCTICPCUU CBCTA

BJIEMEHTHI CIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI IMPUMCHUMOCTHU KJIaCCUYECKOM
MCXaHUKU. IIo CTYJIaThI TCOpUn
OTHOCHUTCIIbBHOCTH: HWHBApUAaHTHOCTH

MOAyJL CKOpPOCTH CBE€Ta B BaAKYyMEC,




MPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHUTEILHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHM U COKpalleHue
IUTAHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBs13p Macchl C JHEPrUE€d M UMITYIbCOM
6.4 CBOOOJHON 4YacTULBl. OHEPrUs MOKOs

CBOOOIHOM YaCTHUIIEI

KBAHTOBAS ®U3MKA

3JIEMEHTBI KBAHTOBOM OIITUKHU

®otonbl. Popmyna [lnanka cBs3u SHEPTUN
7.1.1 dboToHa C ero 4YacroTol. DHeprus H

UMITYJIbC POTOHA

OtkpeiTHe U uccneaoBanue hotodrddexra.

7.1.2 Ombiter AT CroseroBa.  3aKOHBI
dboTorddekra
YpaBHeHue OUHNITENHA VIS
7.1.3 dotorddexra. «Kpachnas I'PaHHULIA»
dboTorddekra
7.1.4 HaBnenue ceera. OnbiTel I1.H. JIeOenena
7.1.5 XuUMHUYECKOe AEHCTBUE CBETA

TexHndeckue ycTpoiicTBa: ()OTOIIIEMEHT,
7.1.6 (doTonaTuuK, COJIHEYHAs Oarapes,

CBETOUO/T

CTPOEHUE ATOMA

Monens atoma TomcoHa. OMBITEI
7.2.1 Pesepdopaa mo uccie10BaHUI0 CTPOSHUS

aToMma. HnaHeTapHa;I MOJCJIb aTOMa

ITocTynatsl bopa. N3nyuyenune u
noryiomeHue (GOTOHOB TMpH  Mepexojie
7.2.2 aToMa C OJHOIO YpOBHS DHEPrUM Ha
apyroi. Buasl ciektpoB. CiekTp ypoBHEHR

SHEPIrruu aToMa BOAOpOJa

7.2.3 BomnHoBBIE cBOMCTBa YacTUll. BOJHEBI 1€




Bpoitns. KopnyckynsapHo-BoJIHOBOM
nyanusM. Judpakius dIeKTpOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHY>XKACHHOC H3JTYUCHUC.

YcrpoiicTBO 1 puHIMIT paboTHI Ja3epa

7.2.5

TexHuyeckue yCTpOMCTBA: CHEKTPaIbHbIN
aHaIU3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktnueckue pabGotel.  Habmonenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonsl HaAOMONEHUS W PETHCTPAINA

OJIEMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH.  OTBITHI
Pesepdpopna mo ompeneneHuto coctaBa
panvoakTuBHOro u3nmydeHusi. (CBolcTBa
anbda-, O6era-, raMmma-m3nydeHus. BimsHue

PAANOAKTUBHOCTHU HaA XUBBIC OPraHU3MbI

7.3.3

OTKpBITHE NpoTOHA U HEUTpOHA.
Hyxnonnass mozens siapa ['eitzenOepra —
NBanenko. 3apsn sapa. MaccoBoe 4uciio

snapa. M3oTonsl

7.3.4

Anba-pacna. DJIEKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. I"'amma-
U3JIy4YCHHE. 3aKOH  paJUMOAKTUBHOTO

paciaaga

7.3.5

3Hepr1/1$[ CBA3U HYKJIOHOB B aape.

SAnepusie cunbl. Jledekt Macchl siipa

7.3.6

ﬂHCpHHe pCaKkuuu. HCHGHI/IG 1 CHHTEC3

aaep

7.3.7

SnepHbiit peakTop. TepmosinepHbIit
cuHre3. [lpoOneMbl ¥ HEPCHEKTHBHI
AEPHON  DHEPreTHUKU. OKOJOTHYECKUE

ACIICKTBI HI[CpHOﬁ OHCEPICTUKU




7.3.8

OnemeHTapHble  yacTHlbl.  OTKpbITHE
IIO3UTPOHA. @DyHIaMEHTaJIbHbIE

B3aUMOI€HCTBUA

7.3.9

TexHudeckue  yCTpOMCTBA:  JIO3UMETD,
Kamepa BuibcoHa, sAIEpHBIM peaxkTop,

aToMHasa 6omOa

7.3.10

IIpaktnyeckue pabotel. HMccnenoBanue
TPEKOB YacTHIl (o TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gHoro nHeba. CosBesnusi, sipKue

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

8.2

Comnueu”adg cucrema. llnaHeTsl 3eMHOU
prHHI)I . HHaHeTBI -TUT'aHTbI %1 Hux
CHYTHI/IKI/I, KapJ'H/IKOBBIe TIJIAHCTHI. Maﬂme

Tena COJTHEYHOI CUCTEMBI

8.3

Comnnie, ¢dotochepa u  armocdepa.

ConHeuHas aKTUBHOCTH

8.4

Nctounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/IbI, WX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETHMOCTh, PaJlycC, TeMIlepaTypa,
Hx B3aMOCBS3b. Huarpamma
«CTICKTPATIBHBIA  KJIacC — CBETUMOCTBY.
3Bé31pl  TJIAaBHOM  MOCJIENOBATEIBHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTBY IS

3BE3N T JIaBHOM oCJICA0OBATCIIBHOCTHU

8.6

Bnyrpennee CTpOCHHE 3BE3I.
CoBpeMeHHbIE MIPEICTABIICHUS 0
MIPOUCXOKJIEHUN U 3Borounu CosHIA U 3BE3L.

Jranel JKU3HU 3BE3

8.7

Mneunsiii  Ilyre — Hama [anaktuka.
CnupanbHasgs  cTpykrypa  'amaktuky,
pacupeneneHue 3BE31, rasa M IBUIM.

Ilonmoxxenne U  JBUIXKEHHE COJ'IHI_[a B

lanaktuxe. Ilnockas wu  cdepuyeckas




HOACUCTEMBI [ aJlakTUKN

8.8

Tumer ramaktuk. PagworanakThku H

KBa3apbl. UEpHBIE ABIPEI B ApPaX raJakTUK

8.9

Bcenennas.  Pacmmpenne — BceeneHHOM.
3akon XaO6Oma. Paszberanue rajakTuk.
Bo3pact u pammyc BceneHHoil, Teopus
bospmioro B3peiBa. Mogens  «ropsuen

Bcenennoin». PenukroBoe usimyuenue

8.10

Macmirabnast  cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménusie mpoOiemMsl

ACTPOHOMHH




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

1.Yueonuk: ®usuka -11 xmace, aBropsr: JI.O.I'ennenmreiin, F0.U. Jluk, uz.
MHEMO3HHA, r.Mocksa
2. Coopnuk 3ana4 11 xi1: aBropsl - JI.O.I'eanenmreiin, FO.1. [{uk, I'.11. Jlepues

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
PabGoumne mporpaMMbl ¢ METOJUYECKUMHU PEKOMEH UMY (0a30BBIM U

yriay0neHHsli ypoBaH) aBTopoB JI.O.I'enaenmureiin, FO.W./{uk, usa.
MHEMO3UWHA, r.MockBa

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



