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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTeNIbHON mporpammbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanust yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHu3alUsIX Poccuiickoi Qdenepanuu, PEATU3YIOLINX OCHOBHEIE
00pazoBarenbHbIE NIPOrPAMMBI.

Copmepxanue mnporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0aA30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3allUUd MEXKIIPEAMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3Y4YeHUsl (DU3UKU HAa YPOBHE CPEAHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMBbIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nKay 1mo rojgaMm o0ydeHusl.

duszuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
busnueckoir reorpadueir u actpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHsS] HOBBIX MAaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METO/I MO3HAHUS NP BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA Uil YpPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAI HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPHHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUHM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QuU3MKU
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUUYECKUX M TE€XHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcss NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYKICHUS
po0sIeM palMOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (Pu3mueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (U3UIECKON TEOpHH, posid (GyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TpaHMIAX
OPUMEHUMOCTH TEOpUHM, ISl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0 B Kypce (U3UKU Pean3yeTcs MPEekIe
BCETO 3a CUET OpraHW3allid IKCIEPUMEHTATHHOU JCSATEIHPHOCTH O0YUYarOIIUXCH.
s 6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKHUX
IpaKTHUECKUX PaOoT. BoljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO IIpollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMpPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [Ipu d>ToM obOecrieuynBaeTCsi  OBJAJCHUE
00yJaronuMuCs yMEHUSMU TPOBOJUTh KOCBEHHBIC HM3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX M KayeCTBEHHBIX
3amad. Ilpu sTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jlayd C SIBHO
3aJlaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUPYS 3HAHHUS U3
pa3HbIX pasnenoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUsd (U3NYECKUX SBJIEHUN M TPOLECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallMd MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKIa. B kabunHere (pu3MKK TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanoHHOE  000OpyIoBaHWe (GOpPMHUpPYETCSI B COOTBETCTBHUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpAIMil s
UCCIICIOBAaHMUSI ~ U3Yy4aeMbIX SIBJICHMM M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o0OOpymOBaHME IS YYEHWYECKUX TNPAKTHUECKUX pPaboT
dopMupyeTcss B BUJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTOpHOTO OOOPY/IOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMILIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHH.

OCHOBHBIMU LENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYaroIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUsA U (HOPMUPOBAHHE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOUTUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHHE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (U3UKK AJS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH.

JlocTrxeHrne ATUX 1elei 00ecreunBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHE  CHUCTEMBl  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTIIOYAst MEXaHUKY,
MOJIEKYJISIpHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBSICHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CHOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nYeCKUX SKCIEPUMEHTOB, aHalW3a U MHTEpHpeTanuu HHpopmamnuu,
OTpezieNIeHuUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUM MPOEKTHO-UCCIIETOBATEIBCKOM,
TBOPYECKOU J1€ATELHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
oOpazoBanust otBoautcs 136 gacoB: B 10 kimacce — 68 gacoB (2 yaca B HEIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JacT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIHUXCS.



Pa3znen 4. JnekrpoanHaMmuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3aumMmojeilicTBHE  ITOCTOSSHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUMHW. [IpyuHOMII Cyneprno3uuuu
MAarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIMU. KapTuHa JIMHUI MarHUTHOU
VHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe 1OJIe NPOBOJHMKA C TOKOM. KapThHa nuHWNA WHAYKIUU
MAarHUTHOTO TOJSl JIJIMHHOTO MPsIMOTO TMPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTtBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JIBUKeHHE 3apsyKEeHHON YacTHUIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEeKkTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYIAS CUla HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

Buxpepoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHIA HHIAYKLIHH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJBIKYIIAs  Ccujla
CaMOUHIYKIIUU.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJABUIATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonencTere 1ByX MIPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIUU OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



I/I3yquHe MArdivTHOI'O IIOJISI KaTYHIKH C TOKOM.
HCCJ’ICI{OB&HI/IC I[CﬁCTBH?I IMOCTOAHHOI'O MarHuTa Ha paMKy C TOKOM.
HCCJ’ICI{OB&HI/IC SABJICHHUA BHGKTpOMaFHHTHOﬁ HHAYKIWHA.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJIEOAHUSI.
["apmonnyeckue konedanus. [lepuoa, yacrtora, amrmumryga u (aza xoneOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosneOanuii. [IpeBpaienue 3Heprun Npu rapMOHNYECKUX KOJIEOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCabHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPrUH B UJICATHHOM KO0JIE0aTEIbHOM KOHTYpE.

[IpeacraBnenne o 3aryxaromux KoyieOaHUsAX. BbIHYK/IEHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennblii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPIUHU. DKOJIOTUYECKHE PHUCKU MPHU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, F€HEPATOp IEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHONM CUCTEMBI (MPY>KUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

HaGmonenue 3aryxaronumx KojieOaHui.

HccnenoBanue cBOWCTB BIHYXKACHHBIX KOJI€OaHUH.

Habmonenue pezoHaunca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHHS] OT BPEMEHM) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCIenoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mopenp TMHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEpPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.



HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEAMHEHHBIX KOHJIEHCATOPa, KATYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 6OJIHbL

Mexannueckue BOJHBI, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusT W JiuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
WnTepdepentus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnuas opuenranusa BektopoB E, B, V B anekrpoMaruutHol BosiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEIOMIICHUE, MOIspu3auus, AUPpaKius,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[ITkana 3n€KTPOMArHUTHBIX BOJIH. [[prMeHEeHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMTBI paguOCBsI3U U TeNeBUACHUA. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPe/Ibl.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBasl IWAarHOCTMKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE TOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmrogenue orpakeHus: U NPeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nntepdepeninu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, Mospu3anus, 1udpakius, uHTepdepeHus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsMmoiMHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeh
npenomiieHusa. llonmnoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKECHHS.

HMucnepcust cBera. CiioXHbIN cocTaB 0eoro ceerta. LIger.

CobOuparonie W paccedBaroniue JuH3bl. ToHkas suH3a. DoOKycHOe
paccTosiHMe W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune uzoOpakeHUN B



coOMparoIIMX M PacCeUBaKOIIMX JIMH3aX. POopMysia TOHKOHN JIMH3BL. Y BEIUYEHHE,
JABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IMAJE€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTUUYECKOE MNPUMEHEHUE: OYKH, JIyma,
doToamnmapar, TPOEKIIMOHHBINA almapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Jlemoncmpayuu

[IpssMonuHEHOE pPAacHpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
OnTuyeckre mpuodOpBHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Monenb CBEeTOBOAA.

HccnenoBanne CBONCTB M300pakeHUH B JIMH3aX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

Hab6mronenue natepdepennmm cpera.

Ha6monenue nudpaxium ceera.

HabGnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HaOmronenue nonsipusannu CBETA.

Yuenuueckuu sxkcnepumenm, 1abopamophvie pabomol

M3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Habmronenue aucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CIIEIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISL CKOPOCTHU
CBETa B BaKyyMe, PUHIUIT OTHOCUTEILHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHEPrusi U UMIYJIbC PEIATHBUCTCKON YaCTHUIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIbCOM PEIITUBUCTCKON YaCTULIbl. DHEPTU
MOKOS.



Paznea 7. KBantoBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®dotonbl. opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.
OTtkpeiThe 1 uccaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

dororddekra. YpaBHenue OiHmTelHa s PoTtorddekra. «KpacHas rpaHuiia»
dboTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NeICTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MNpPUMEHEHHE: (OTOIIEMEHT,
doromatuuk, comHeuHas 6aTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotoadeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHIHEro GoTodddexra.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nmydenue wu morsioumieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI 3HEPruM Ha Apyroil. Buabl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBble cBoiicTBa yactuu. Bonnasl ne bpoitnsa. KopmnyckynsipHO-BOJIHOBOM
JyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U31yYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HaOmronenue muHeRYaTOoOro CrekTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTBI, JIOKA3bIBAIONIUE CIOXKHOCTh CTpoeHUsl snapa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
Biisinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.



OTkpbiTHE TIpOoTOHA W HeWTpona. Hykmonnas mozpens siapa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe yucio sapa. M3otomsl.

Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIHOAKTUBHOIO pacIaja.

OHeprus CBA3U HYKJIOHOB B sape. AnepHsie cuiibl. Jlegext maccsl sapa.

Snepneie peakunu. [lenenue u cuHTes Auep.

Anepusiit peaktop. Tepmosiaepusiii cunte3. IIpoOGiaeMbl U MEPCHEKTUBBI
AJIEPHOU DHEPTETUKU. DKOJIOTUYECKHUE ACIIEKTHI IIEPHONU SHEPTETHUKHU.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1bl HaOJIIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHbIe B3aUMOAeHCTBHU. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpOMCTBA U IIPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buibcona, siiepHbIid peakTop, aToMHast boMo0a.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabomoi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Bé3nnoro neba. Co3Be3ausi, sipKue 3BE3MbI, TUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprum CosiHIA U 3BE3.
3BE3BI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTB». 3BE3/BlI IJIaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIa U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne m aBwkeHue CosHIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
raJaKTUK.

Bcenennas. Pacimmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ydEeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus



HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJIS ONPEACIICHUS TOJI0KEeHNUS HEOCCHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOMyIIapus U IpKUe 3BE3IbI.

HaGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o01maromee NOBTOPEeHUE

Pons ¢u3uku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKOHN chepax MesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMHUHM B COBPEMEHHOI HAy4YHOW KapTHHE MUPA, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAaHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nuecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTEe3a, (Pu3nyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKUWH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIE D3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOAOOUS TPEyroJIbHUKOB,
OTpeIeJICHHE TUIOMIAIN TIIOCKUX (Uryp u o0béma Tell.

buonoeus: »nektpuueckue sBICHUS B JKUBOW Mpupojie, KosebaTeabHbIe
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUSA B )KUBOMW MPUPOJIEC, IEUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHams.

l'eocpagusa: wmarHWTHBIE TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
dhoToChEMKA 36MHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JHWHUM DIEKTPONEpPEAAd, TEHEPATOP IMEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLUWOHHAS I€4Yb, pajap, PaaUONpPUEMHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEYHas Oatapesi.



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

OcBoenune yueOHOTO Tpenmera «®Du3nWka» HaA YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0TKHbBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAINM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alMi OCHOBHBIX HAIPAaBICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON IMO3HUIINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TIYMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBaTh B CAaMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEIICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOMYUBOTO OYTyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCyIero (pu3nyeckoil HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON eATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rMYeCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HaHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKHM  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIBCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbl ¢ y4ETOM aHaln3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITETbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUM IEITEILHOCTH;
KOOPJAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEalbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOH TEPMHUHOJIOTHUEH, KJIIOUYEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCcKo HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIIBCKONW U MPOCKTHOW JACATCIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pelieHUs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIETh BUJAMH JCATCIHHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMCHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX IIPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJSITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3aaady,
BBIIBUTATh TUIOTE3Y €€ pEeIIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXICHUM, 3a]]aBaTh MApaMETPhI M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHYCCKH OIICHUBATHh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHLHOMN
JESTSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3UKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIIECHUBATH MIPUOOPETEHHBIHN OITBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

yYMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 331a4H, JIOIYCKAIOIIHE aTbTCPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUsS WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUSA U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HHTEPIpETAi0 WHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CpPeACTBAa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PENICHHWH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OpraHU3aIlMOHHBIX
3amad  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30TTaCHOCTH;

CO3/aBaTh TEKCThI (DPU3MYECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
yu€TOM HazHAYCHHS WHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAsi ONITUMAIBHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3allnu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YueOHbIEe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKK U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDJIMKTHBIX CHUTyallud W CMsAT4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKIOr0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JCUCTBUU,
pacmpeniensaTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paloOTHI;

OLICHMBATh KA4€CTBO CBOET0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHIbl B
oOmuit pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE TIPOEKThI, OLECHUBATH MAEHW C TMO3ULIUM HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh  MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh MU (POPMYIMPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PAcdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThl ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha celsd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAULMH B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJaJE€Th  HABbIKAMU  I[IO3HABAaTEIBbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJITATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TNPUHUMATHh PEIIEHUS IO WX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ Pe3yJbTaTOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce mocTmKeHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPaMMBEI
no ¢u3MKe JJISI YPOBHS CpPEAHEro oOIero ooOpa3oBaHMs Yy OOydYarONIUXCs
COBEpIICHCTBYETCS HYMOLIMOHATIbHBIN WHTEJUICKT, MIPEAMOJIar afo A
c(OPMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON SMOIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHMs, BKIIIOYAIONIEIO CAMOKOHTPOJb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOILIMOHATBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HUCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konumy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yibpTaTbl Ha 0Oa30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHHMN:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOW JEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOM KapTUHBI MUPa;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIW JJIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SIEpHA
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UUECKUX
3azay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKH W KBAaHTOBOU (DM3MKHU: DJICKTPUUECKAs MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBHUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, OJJIGKTPOMAarHUTHAas WHIYKIWS, JACHCTBHE MAarHUTHOTO TIOJIA Ha
NMPOBOJHUK C TOKOM M JBIDKYIIMKCS 3apsj, 3JEKTPOMArHUTHBIC KoJeOaHUs U
BOJIHBI, TPSMOJIMHEWHOE PaCIpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakmus U TOJApU3AIMs CBETa, JUCIEPCHUS CBETA,
dboTtoanekTpudeckuit 3PhexT (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHEHYaToOro CIeKTpa aToMa BOAOPOa, €CTEeCTBEHHass M HCKYCCTBEHHAs

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (3JEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jgU4HBIX  Cpel) U

3NIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HCHOJBb3YS (U3NUYECKUE BEITUYMHBL:
ANIEKTPUUYECKUI 3apsill, CHJIa TOKa, DJEKTPUYECKOE HANpSIKEHHE, AIIEKTPHUECKOe
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cujila, paboTa TOKa,
UHAYKIUS MarHuTHOrO MOJs, cuia Amriepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, 3HEPIrHsl 3JIEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEPUOJ U YacToTa
KosiebaHuii B KojeOaTenbHOM KOHTYpe, 3apsii M cujda TOKa B Ipolecce
TApMOHUYECKHUX DJEKTPOMArHUTHBIX KoJiebaHu#, (OKycHOe paccTosiHHUEe WU
ONTHUYECKas CHUJla JIMH3bI, MPU OIMUCAHUHU MPaBUWIBHO TPAKTOBAaTh (HU3MUECKUI
CMBICIT HCHOJB3YEMbIX BEJIWYMH, HMX OOO3HAUYECHHUS W EAWHMIIBI, YKa3bIBaTb
dbopMyIbl, CBS3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONKCHIBATH M3YYCHHbIE KBAHTOBBIC SIBICHHS M MPOIECCHI, HCIIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ MOJTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SJ€p, IpU ONHUCAHUHM MPABHJIBHO TPAKTOBAaTh (U3UUYECKUN CMBICI
UCTOJIb3YEeMBIX BEJIMYMH, UX OOO3HAYCHHS WM EIUHUIIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAUCHHE (PU3MUECKOIN BEIIUYUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUe
3aKOHBI U TPUHIMIBL: 3aK0OH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapajlieIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3akoH JDxoymns—JleHna, 3aKOH 3JIEKTPOMArHUTHOMN
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeHa 1 (oTorddekra,
3aKOH COXpaHEHHsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH COXPaHEHUs
AIIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHHUs] MacCOBOTO YMCa, MOCTynaTel bopa,
3aKOH PaJMOAaKTUBHOTO paclajia, Ipy 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPpAKEHHWE U YCJIOBHS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OTIpEEIIATh HAIMPaBJICHNUE BEKTOPa MHAYKLIUNA MarHUTHOTO MOJIS MPOBOIHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTHh W ONUCHIBATh M300pAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHl 10 HCCIECAOBAHUIO (PU3MYECKUX SBICHUNH U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX HM3MEPEHUMN: MPU 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOMUpaTh YCTaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
(dbopMyIMpOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHMI: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (DPM3MUECKUX BEJIMYMH B BUAC TAOIHI] U
rpaduKoB, AeyaTh BHIBOABI IO pe3ybTaTaM HUCCIIEI0BAHMS;

coOmo1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOM
JESITEIbBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemaTh pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIEeNbIo,
UCIIOJb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYIIHL,
HEOOXOuMbIe 17151 €€ pElICHUs, MPOBOAUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3NUYECKOU BEIMYUHBI,

pelaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY PacCyX JCHU C OMOpOM Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
bu3nYecKue SIBICHNUS;

UCIONb30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTUH JJIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU
U MPEACTABJICHUS] YYEOHOW U HAyYHO-MIOMYJISIPHON MHGOpPMALIMH, MTOJTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJIydaeMyto HH(POPMALIHUIO;

OOBSACHATH MPUHIUMBI JEHCTBUS MAIUH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU,



MIPUBONUTH TIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPONCTBAMH, JJIi COXPAHECHUS 37IOPOBbS M COOJIOJICHUS HOPM DKOJOTUYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYIINE C BHIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYIIbl, PALMUOHAIBHO paACHPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OILEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBHI B PEIICHUE PACCMATPUBAEMOMN TTPOOIIEMBI.






TemaTHuyeckoe NJIAHUPOBAHUE

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. JIEKTPOIUHAMUKA
11 MaruauTHoe noJsie. DIeKTpOMarHuTHas 1 1 3 bu6nuoreka [IOK
’ WHTYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHnuyeckue 1 3JIeKTPOMarHuTHbIE 9 1 bubnmoreka [JOK
’ KoncOaHus https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2. 1
3 Onruia 0 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 24

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubnuoteka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmoreka [{OK
4.1 DeMeHThl KBAHTOBOW ONTHUKHU 6 hitps://m.cdsoo.rw/7f41c97c
4.2 Crtpoenue aToma 4 but6mmoreka [IOK




https://m.edsoo.ru/7f41c97c¢

43

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c97c¢

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 7 buommorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 Obo0maromee nosToperHe 4 Etl‘/[fs?/ljl?:ee:l(sifg}if4lc97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







KanengapHo-remaTudeckoe njiaHHuPOBaHHE

KoanuectBo yacos JIeKTPOHHbIE
[
JI:;_H Tema ypoxka Beero Koutpoabsnbie IIpakTuyeckue f:j;?ennﬂ ::gl;l;l;zizreﬂbnme
padoThI padoThI pecypesI
[TocTostHHBIE MATHUTHI U X

| B3auMoJiciicTBHE. MarHuTHOE I0JIe. | 5.09 Bbu6nmuoreka [JOK
Bektop MaruutHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHMTHON UHIIYKIIUU
MarauTHO€E 10JIe MPOBOIHHUKA C

) ToKOoM. OnbIT Dpcreaa. 1 5.09 bubmmoreka [JOK
B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue | | 9.09 bubnuoreka [IOK
MAarHUTHOTO IO/ KaTYLIKUA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBMEe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaboparopHnas pabota | | 9.09 bubnnorexa HOK
«HccinenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleiicTBMe MarHUTHOTO TOJISI Ha

5 JBIOKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 16.09 bubanorexa HOK
Cuna Jlopennia. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJnieKTpoMarHuTHas MHayKuus. [Totok

6 BEKTOpa MarHuTHOW uHAYKuu. IJC 1 16.09.

WHIYKIHAU. 3aKOH AJIEKTPOMAarHUTHOM




nnaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUSI
AIIEKTPOMArHUTHON WHITYKIIUNY

23.09

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camonHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE ToJie

23.09

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTponucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHL],
MHIYKIIMOHHAs IIeYb

30.09

10

O6o06maromuit ypok «MarautHoe
I10JI€C. QHGKTpOMaFHI/ITHa}I WHIAYKOUS

30.09

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

11

KontponbHas padoTa mo teme
«MarsuTHoe 1noJe.
DneKTpOMarHuTHast UHIYKITUS

7.10

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

12

CB0OOIHBIE MEXAHUYECKIE
KoJyiebanus. ['apMoHnyeckue
KoJieOaHusl. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
IIpeBpaienue 3Hepruu

7.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabota
«HccrenoBanue 3aBUCUMOCTH
Nepro/ia MajbIX KojieOaHmii rpy3a Ha
HUTH OT JUTMHBI HUTHA U MacChl TPYy3a»

14.10

14

Koneb6arenpnsiit koHTYp. CBOOOIHBIE

14.10

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820




SJICKTPOMArHuTHBIC KOJICOaHMS B
nacajibHOM K0JIe0aTeIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMAarHuTHBIMHA KOJIEOAHHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B UJICATBHOM
KoJ1e0aTeIbHOM KOHTYpE

21.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarnmx
KoJieOaHusX. BeIHYKIeHHbBIE
MeXaHHYecKHue Konebanus. Pe3oHanc.
BriHyXI€HHBIC 2JICKTPOMAarHUTHBIC
KoJeOaHus

21.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JeicTBylolee 3HaYeHHE CUIIbl TOKa U
HaIPsOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaayda u nmoTpedaeHue
AJIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MIPAKTUUECKOE
IIPUMEHEHHE YIEKTPUYECKOTO 3BOHKA,
reHepaTopa IEpEMEHHOr0 TOKa,
JIMHUH 3JIeKTponepenady

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HA




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21 pacupoCTpaHEHHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOOJIbHBIE BOITHBI
” 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubanorexa HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBoKcTBa U ckopocTh. [Ikana bubmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIuOCBA3U U
24 TesieBUuAeHus. Pa3BuTue cpencts
cBs3u. Paguonokanus
25 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
Toveunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OtpaxeHune cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKalie
IIpenomnenue ceera. [lonHoe
)3 BHYTpEHHee oTpakeHue. IIpenenbHblil bubmmoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKEeHHUS
29 JlaGopatopnas pabora «M3mepenue bubnuoreka [IOK
IOKAa3aTelIs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [TocTpoenue n3o0pakeHuil B bubmuorexa [JOK




nuH3e. Popmyiia TOHKOM JIMH3BI.
YBenuueHue JUH3bI

https://m.edsoo.ru/ff0cddle

JlabopartopHnas pabota

31 «HccnenoBanue cCBOUCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceeta. Cll0KHBIN COCTaB
1 6enoro csera. LIer. JlaboparopHas
pabora «HabmroneHue aucnepcun
CBETa»
3 Wutepdepennus ceera. Audpaxius bubnuoreka [IOK
cBeta. [ludpaknuonnas pemeTka https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTH CBETOBBIX BOJIH. bubanorexa HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTuyeckne MpuOOPHI U YCTPOUCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHHUS
['paHUIBI TPUMEHHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubmmoreka [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameJieHne BpPEMEHH U COKpallleHue bubmmorexa [OK
P P https://m.edsoo.ru/ff0cta42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTulbl. CBA3b MAcChl C DHEPTUEN U bubmnorexa LIOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [JOK
39 OCHOBBI crielIMATILHON TEOPUH

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ff0cf610




®otonsl. Dopmyna [Inanka. Dueprus

bu6mmoreka [IOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE Eub 1OK
HOINOTEKA
41 otod(dexra. O A.T.
porospdexr TIBITRL https://m.edsoo.ru/ff0cffc4
CroneroBa
3akousl horodrddexra. YpasHenue
42 aﬁHMTGIgI)Ha Hqi)l(b(I)OTOI)q)(geKTa bubmmorexa LOK
A ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢potodaddexra
Hasnenue ceera. Onwitsl [1. H.
43 JlebGeneBa. XMHYECKOE NEHCTBHE bubmnorexa LIOK
ACBA. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoiicTsa u
MPaKTUYECKOE IPUMEHEHHUE:
44
dboTosrmeMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITHUKN) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITEL
46 Pezepdopaa mo paccesHuio o-4actu bubmorexa [JOK
pOOpPA p e https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJieIb aToMa
Bbu6nuoreka [JOK
47 I1 b
OCTYNATRL Hopa https://m.edsoo.ru/ff0dOafa
WN3nyyenwne u nornomeHue ¢GpoTOHOB
48 I H};qe eX01e aTOM:l co H(()bro OBHSI buGnnorexa LIOK
P pexol . g P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BomnHoBbIe cBoiicTBa yacTull. BoIHEI
N bu6mmoreka [IOK
49 ne bpoist. KopnyckynsipHo-

BOJIHOBOM yanu3M. CrloHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXACHHOC U3JIYyUYCHUC

50

OTKpbITHE paTUOaKTUBHOCTU. OMBITHI

Pesepdopna mo onpeneneHnio cocraBa

PaaOaKTUBHOI'O U3JTYYCHUA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
u3JydeHus. BiausHue
pPaZOaKTUBHOCTH Ha KUBBIE
OpPTraHHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
Snepubie peakuuu. S nepHbii
peaxtop. [IpobremMbl, mEPCTIEKTUBEIL,
9KOJIOTUYECKHE ACTIEKTHI SIEPHOM
SHEPTEeTUKU

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

54

DneMeHTapHble YacTulbl. OTKpBITHE
MO3UTpOHA. MeTonbl HAOMIOACHUS U
pPErucTpaluy JIEMEHTAPHBIX YaCTHII.
Kpyrastit cton «®@yH1aMeHTalIbHbIE
B3auMogercTBUA. EnNUHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

3TaHH paSBI/ITI/ISI aCTpOHOMI/II/I.
[IpuknagHOE 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHUHU. Bun
3B&3mHOTO Heba. Co3Be3aus, IpKre
3BE3BI, INIAHETHI, UX BUINMOC
npkenne. CoJIHEUHAs cucTeMa




56

Comnune. CoHeuHast akTUBHOCTD.
Ncrounuk sHeprun CosHua u 3BE31

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
nocJe0BaTeabHOCTU. BHyTpeHHee
ctpoeHue 38&31. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtonnu CoJiHIA U 3BE3]

58

Muneunsiit [Iyte — Hama [Manaktuka.
Ilonoxxenue n neuxxenne CoiHIa B
lanaktuke. ['anaktuku. YeépHbie
JBIPBI B AApax ralakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

KonTponpHas padora «D1eMeHThI
aCTPOHOMMUU U aCTPOPUIUKI»

62

O6o06maromuii ypok. Pois ¢usuku u
ACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJI0BeKa

63

O6o0maromuii ypok. Poibs u mecto
(U3UKHA U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o06uraromuit ypok. Poib




dbuzmveckoit Teopun B HOpMUPOBAHUHT
NpeJCTaBICHUN 0 (PU3NIECKOM
KapTHHE MHpa

Oo6o06maromuii ypok. Mecto
(bU3UYIECKOI KapTUHBI MUPA B 00IIEM

65 pSAy COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX TIPEJICTABICHUIM O TPUPOIE

66 Pe3epBHbIil ypok. MarHuTHOE TIOJIE. 1
DNeKTpOMarHuTHas UHAYKIHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHenuaIbHON TeoOpun 1
OTHOCUTEIbHOCTH
Pesepnniii ypok. KBantoBas uszuka.

68 3J161\I4)eHTH};I)CTp0H0MI/m U ! 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/iIbHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

11.1

JleMOHCTpHpOBAaTh Ha TMpUMepax polb U MecTo (HU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHUW, B MPAKTUYECKON AEATETbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PM3MYECKHX MOJEINei:
TOYEUYHBIN JJIEKTPUUYECCKUN 3apsifl, sACpHas MOJEIb aToMa, HyKJIOHHAs

MOJIeJIb aTOMHOTO sI/Ipa MPU pelieHnH (PU3NIECKHUX 3a1a4

11.3

Pacnio3naBate (usmueckue sBIEHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYEcKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMOJICICTBUE MAarHuToOB,
ANEKTPOMATrHUTHAS WHAYKLUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U ABWXKYIIMHICS 3apsl, 3JIEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus,  audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEPCUsi CBETa, (DOTORNIEKTpHUYECKUH 3PPeKT
(botorpdexrt), cBeTOBOEC MaBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOJAA, €CTECTBEHHas U  HCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh  HM3y4YEHHBIE CBOMCTBA  BEIIECTBA  (DJIEKTPUUECKHE,
MarHuTHBIE, ONTUYECKUE, IEKTPUUYECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpeln) W DJICKTPOMArHUTHBIC SBJICHHS (TMPOIECCHI), HCIOIb3YS
¢busznyeckre  BENWYMHBL:  JJEKTPUUECKUH  3apsal, Ccuila ToOKa,
ANEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTHUBIICHUE,
paszHocTh moteHnuanoB, DJIC, pabora Toka, MHAYKIHS MarHUTHOTO
oy, cuiaa Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTrHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJeH, MepuoJ U YacTtoTa
KosiebaHui B KosebaTeaIbHOM KOHTYpE, 3apsi U CHila TOKa B Mpolecce
TFapMOHMYECKHUX AJIEKTPOMArHUTHBIX KoJIeOaHUH, ¢dokycHoe
paccTosiHue U OINTHUYECKas CHJIa JIMH3bI, MPU OMHMCAHUU MPaBHIBHO

TPAKTOBATh (bPISI/I‘ICCKI/Iﬁ CMEBICJI  HCIOJB3YEMbIX  BCJIIMYHMH, HX




00O3HaYeHHsT W eIUHHIbI;, YKa3blBaTh (HOPMYJIbl, CBS3BIBAIOLIHE

AaHHYIO (1)I/I3I/I‘IGCKyIO BCJIMYMHY C APYTUMH BCIUNUYNHAMUA

11.5

OnuceiBaTh N3Y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
(U3UYEeCKHEe BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBl W 4YacTOTa CBETa, SHEPruss M HMIOyJIbCc (oToHA, Mepuon
rojypacnajaa, »SHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICI UCIIOIh3YEMbIX BEIUYHH,
ux 0003HAYCHMS W EIUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYI0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BEIYUCIIATD

3Ha4YeHHUE (PU3NYECKON BETUUHHBI

11.6

AHnanu3upoBaTh (U3MYECKHE MPOLECChl M  SBICHUS, HCIONb3YS
¢u3nueckne 3aKOHBI M NPUHOUINBL  3akoH Owma, 3aKOHBI
MOCJIEIOBATEIbHOTO W MapajuIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOM MHAYKIWH, 3aKOH
MPSMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUsS CBETA,
3aKOHBl  IIPEJIOMJIEHUSI  CBETa, YypaBHEHME  OWHIITEHHA  JUIA
dotorddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJbCAa, 3aKOH COXPAHEHMS DJIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro umcia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmaja; MOpd OSTOM pa3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTHUYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIlBEl, 007IACTH) TPUMEHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIpaBJICHUC BCKTOpa HWHAYKIHMU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMmiepa v cuibl JlopeHna

11.8

Ctpouth ¥ ONHUCHIBaTH H300pa)K€HHE, CO3/1aBaeMO€ IUIOCKUM

3€pKajioM, TOHKOW JIMH301

11.9

BEIMONMHATE SKCIIEPUMEHTEHI TI0 UCCIICAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOIIECCOB C UCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpoOBaTH TpoOJieMy (3a7ady) W THUIOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcymecTBiaTh MpsiMblE U KOCBEHHBbIE HM3MEPEHMsI (PU3UUECKHUX
BEJIMYMH; MPHU 3TOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEpeHUs M

HUCIIOJB30BaTh N3BCCTHBHIC MCTObI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BAHUEM
NpSAMBIX ~ M3MEPEHUH; IpU ITOM KOHCTPYUPOBAThb YCTAHOBKY,
(buKcupoBaTh PpPeE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX

BEJIMYWH B BHJIe TaOIUIl U rpaduKOB, JeNIaTh BBIBOABI IO pe3yjbTaTaM




HUCCICIOBAaHUA

11.12

CoOmtomate mpaBmia 0Oe30macHOro TpyJda TpU  MPOBEICHUHU
UCCIeOBaHUNH B paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-
HCCHGHOBaTeHBCKOﬁ u HpOGKTHOﬁ ACATCIIBHOCTU C HUCIIOJIB30BaAHUEM

M3MEPUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Yd (pU3MYecKkrne 3aKOHBI M TPHHILUIB], Ha OCHOBE AaHalIN3a
YCIOBHSI  33/la4d  BBHIOMpATh  (U3UYECKYIO0 MOJENb, BBIICIATH
¢dusnyeckre BETMUMHBI U (HOPMYIIbI, HEOOXOIUMBIE i €€ peIieHHUs,
IPOBOANTH PACUETH U OICHUBATH PEATFHOCTH MOIYYCHHOTO 3HAUCHHS

(hU3UIECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTh MpH  pelICHHMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOHMCKa, CTPYKTYPUPOBAHUS,
UHTEpIpEeTallM W TPEICTaBICHUsS y4eOHOW U HayYHO-TOMYJISPHOM
nH(pOpMaLIUY, MOJYYEHHON U3 Pa3IUYHBIX UCTOYHHKOB; KPUTHUYECKHU

aHAIIM3UPOBATH MOTYIaeMYI0 HH()OPMALIHIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUS MalIWH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyarh YCIOBHS WX 0€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH TIpPUMEpPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHit

11.18

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
KU3HH 111 oOecrieueHrs 6€30macHOCTH IpU OOpaIieHHH ¢ MpuOopaMu
U TEXHUYECKHMMM YCTPOMCTBAMH, JUIsl COXpPaHEHUs 3I0pOBbi W

COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEeH cpene

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINIbl,  pPalHOHAIBHO  PACHPEACNATh
O05I3aHHOCTM M IUIAHUPOBaTh JIATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJeKBATHO OLEHMBAThb BKJIAJ KaXKI0r0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi POOIeMBI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

Kon
pa3jiena

Konnposepsiemoro
3JIeMeHTa

IIpoBepsiemble 31€eMeHTHI COAEPKAHNS

4

SJIEKTPOAMHAMUKA

4.3

##HPartH#M AT HUTHOE I10JIE. OJIEKTPOMATI'HUTHAA MHAYKIMA

43.1

IlocTrostHHBIE Mar"HuThl. B3anmoneiicTsue

IIOCTOSIHHBIX MarHuToB

432

MaruutHOoe mone. BekTop MarHuTHOU
uHaykuud.  [lpuHnun — cyneprno3uimu.
Jluanm marauTHOM wuHAYKIMU. Kaptuna
JIVHUM  MAarHuTHOM  MHAYKUHUM  TOJIS

IIOCTOSHHBIX MarHuToB

433

MarsauTHoe T0JIe TIPOBOJAHUKA C TOKOM.
KapTI/IHa JIUHAN II0JI1 JJIMHHOI'O Hp}IMOFO
MMPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO
HpOBOI[HI/IKa, KaTyH_IKI/I C TOKOM. OHBIT
Opcrena. BzaumoeiicTBre MPOBOJHUKOB C

TOKOM

434

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE

4.3.5

Cuna JlopeHiia, €€ MOyJib U HAalpaBJICHUE.
JIBr>keHue  3apsDKEHHOM — 4acTULBl B
OJTHOPOJIHOM MarHuTHOM Tone. Pabota

cuibl JIopeHna

4.3.6

SIBIIEHUE DNEKTPOMArHUTHON UHIYKLIIUHA

4.3.7

[ToTrok BeKTOpa MAarHUTHOM MHIYKLIUU

4.3.8

O/1C nnaykuuu. 3aKoH 31EKTPOMarHUTHON

nnaykiuu dapanes

4.3.9

BuxpeBoe nanextpuueckoe mnone. IJIC
WHAYKIUM B IPOBOJHUKE, IBHKYIIEMCS
MOCTYNAaTeNbHO B OJJHOPOIHOM MarHUTHOM

II0JIC

4.3.10

[IpaBuno Jlenna

43.11

NHayKTUBHOCTH. SIBI€HUME CAaMOUHAYKIIUH.




OJ1C caMOMHIYKIIMU

BHGPFHH MAarHuTHOI'O IIOJII KaTyllKu C

4.3.12
TOKOM
43.13 DNEeKTpOMAarHUTHOE I10JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUTHI,
4.3.14
AIIEKTPOJIBUTATEb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTUL, UHAYKIMOHHAS [1€Yb
[IpakTnueckue paboTHI. N3yuenue
MarHMTHOTO TOJISI KaTyIIKH C TOKOM.
4.3.15 UccnenoBanme JelcTBUS  MHOCTOSHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. MccnenoBanue

SIBJICHUS BHGKTpOMaFHPITHOﬁ HHAYKIOUH

KOJIEBAHUMA 1 BOJIHBI

5.1

##HHPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenprast  cucrema. CBoOOmHBIE
koneOanusi. [apMoHuueckne KoeOaHwUs.
[lepuon, wacrtora, amrmumtyga u (dasa

KoJIeOaHu

[IpyxuHHBIA MasTHUK. MaTemMaTudecKuii

MasiTHHUK

VYpaBHEeHHE TapMOHHYECKUX KOJIEOaHUM.
Kunemarnueckoe u ITUHAMHYECKOE

OIMCaHME KOJIeOATEILHOIO JABUXKCHUA

[IpeBpaiienue SHEpPruu npu
rapMOHUYECKUX  KOJeOaHMSIX. Cas3p
AMILTATY/TbI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUIMTyJIaMH KojieOaHuil eé

CKOpPOCTH M YCKOPCHUS

KonebGatenpubiii  koHTYp.  CBOOOIHBIC
SJICKTPOMArHMuTHBIC KOHGGaHH}I B
UACaTbHOM  KOJICOATEIBHOM  KOHTYpE.

Amnanorus MCXKAY MCXaHUUCCKHMMU U

SJICKTPOMAarHMTHBIMHA KOJICOaHUSIMH.




®opmyna ToMcoHa

3aKOH COXpaHEHHUS PHEPIHMH B HJICATHHOM

KoJe0aTeIbHOM KOHTYpE

BreiHyKIeHHBIE MEXaHHUECKHUE KOJeOaHus.
Pe3onanc. Pe3onanchas KpHBasl.
BeIHyX1CHHBIE JJIEKTPOMAarHUTHEIE

KOJIEOaHHU.

[lepemennbii  TOK.  CHHYCOUIATbHBIN

[IEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTMTYIHOE W JACHCTBYIOIIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTBo, nepegava
U TMOTpeOJICHNUE 3IEKTPHUUECKON SHEPrum.
DKOJOTHYECKHE PUCKU MPU MPOU3BOICTBE
JIEKTPUYECKON DHEPIUH. Kynstypa
MCIOJIb30BaHUS 3EKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUICCKHH 3BOHOK, JIMHUA

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne pabotel. HccnemoBanue
3aBUCUMOCTH NEpUOJIa MaJbIX KojeOaHHH
rpys3a Ha HUTU OT IAJIMHBI HUTHU U MAaCChbI
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
OemrM M3 IIO0CICA0OBATCIIBHO COGI[I/IHéHHBIX

KOHJICHCATOPa, KaTYIIKHA U PE3UCTOpa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

Mexannueckue BOJTHBI, YCIOBUS
pacnpoctpanenusi. Ilepuon.  CkopocThb
>21 pactpocTpaHeHWss W JUIMHA  BOJIHBL
[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI
599 ###Par### Vnrepbepennus u audpakims

MCXaHHNYCCKHX BOJIH




523

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTBH 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE  BOJHBL. Y CJIOBHS
U3JIydEHUSI  DJIEKTPOMAarHUTHBIX  BOJIH.
B3aumHuas opueHrtanus Bextopos E, B n v

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CpoiicTBa  DJIGKTPOMAarHWTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMIICHUC, IOJApU3aluA,
mudpakaus, uHTephepeHusi. CKOpPOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[MIxana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMTIBI PaAMOCBA3M W TEJIECBUIACHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpelibl

52.8

TexHHYeCcKue YCTPOMCTBA: MY3bIKAJIbHBIC
HHCTPYMEHTHI, YAbTPa3ByKOBas
TUAarHOCTHKa B TEXHUKE M MEIHIIMHE,
pazap, paluONpPUEMHUK, TEJNEBU30DP,

anTeHHa, Tenedon, CBU-meup

53

#HHHPari#HOIITHUKA

5.3.1

[IpsiMmonuHeiHOE pacnpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpene. Jlyu ceeTa

532

OtpaxkeHre cBeTa. 3aKOHbl OTPAXKEHUS
cBera. [loctpoenne n300pakeHHid B TWIOCKOM

3epKaje

533

[Ipenomnenne cBera. 3akOHBI MPETOMIICHHUS
cBeTa. AOGCOIOTHBIH MOKa3aTeb

IMpECIOMIICHUSA

534

[TormHoe BHYTPEHHEE OTpaXECHHUE.
IIpenenbHblli yros IMOJHOTO BHYTPEHHETO

OTpaKEHHUS

535

Hucnepcusi cBera. CHoXHBIA  COCTaB




Ocnoro ceera. LlBer

53.6

Cobuparoliiue ¥ pacceuBarolIMe JIMH3bL.
Tonkasa nuH3a. POKYCHOE pPacCCTOSIHUE U
ONTHYECKass  CWiIa  TOHKOM  JIMH3BI.
[Toctpoenne n300pakeHU B COOMPAIOIIIX
N pacceMBalIIMX JuH3ax. Popmyna
TOHKOW JWH3BL. YBEJIWYEHHE, JaBacMoe

JIMH30U

5.3.7

[Ipenensr NPUMEHUMOCTH TEOMETPUUYECKOU

OIITHKH

53.8

WNurtepdepentiuss  cBera.  KorepeHTHbIE
HMCTOYHHKHU. YcnoBus HaO01eHUs
MaKCUMYyMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(ba3HBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakuus  cBera.  JludpakuroHHas
pemérka. YciaoBue HaAOMIOACHHS TIABHBIX
MaKCHMYyMOB npu najeHuu

MOHOXPOMATHUYCCKOT'O CBCTa Ha

TU(PaKIMOHHYIO PEIIETKY

5.3.10

[Tonspuzanus ceera

5.3.11

TexHHUeCKHE YCTpOICTBA: OYKH, JIyIa,
¢doroanmapar, NPOESKIMOHHBIN ammapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAsI
OITHKA, T(QpaKkIuOHHAS peleérka,

TTOJISIPOU T

5.3.12

[IpakTnueckue paboTHL. N3mepenne
MOoKaszareciisl MPCIOMIICHUS. HCCJ’IGZ[OBaHI/Ie
CBOMCTB  W300pakeHWMH B  JIMH3aX.

Habntonenue nucnepcuu cBeta

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOpHUU
OTHOCHUTENIbHOCTHU: MHBAapUaHTHOCTh

MOAYyJd CKOPOCTH CBC€TAa B BaKYYMC,




MPUHIIMI OTHOCUTEILHOCTU DUHIITEHHA

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amenJieHMe BpPEMEHM U COKpallleHHE
JUTHHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsA3p Macchbl C PHEPTHEH M HMMITYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus IOKOs

CBOOOIHOI YaCTHUIIBI

KBAHTOBA ®U3UKA

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyina Ilnanka cBsA3u sHEPrUn
7.1.1 ¢oroHa ¢ ero uyacTroTod. OHeprus u

uMIynbe GOoToHA

OTtkpseiTHe U uccienoBanne Gorodddexra.

7.1.2 Ombiter AT CroneroBa.  3aKOHBI
dorordpdekra
YpaBHeHue DOHHIITENHA IS
7.1.3 dhoTorddekra. «Kpacnas TPaHUIIA»
dorordpdekra
7.14 Jasnenue cera. OnbiTel I1.H. JIeOeneBa
7.1.5 XHUMUYECKOE ICUCTBUE CBETA

TexHuveckne ycTpoucTBa: (POTOIIEMEHT,
7.1.6 ¢doronaTuuk, COJIHEYHAas Oarapes,

CBETOIHO/I

CTPOEHHME ATOMA

Monpens atoma TomcoHa. OnbBITEI
7.2.1 Pesepdopna no uccnenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHa;I MOJACIIb aTOMa

[Toctynater bopa. N3nyuenue u
norjomieHue (HOTOHOB TPH  TEPEeXojie
7.2.2 aToMa C OJHOIO YPOBHsS JHEPIUM Ha
npyroii. Bunsl criektpoB. CekTp ypoBHEN

SHEPTUU aToMa BOJIOPO/Ia

7.2.3 BomoBele cBoiicTBa YacTull. BOJNHBI Jie




Bpoiiss. KopnyckynsipHO-BOJIHOBO#
ayanusM. Judpakuus SIeKTpOHOB Ha

KpHUCTaJIax

7.2.4

CrioHTaHHOEe H BBIHY)XXJICHHOC H3JIYUCHHUC.

Y CTpolcTBO UM MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHUuecKrne YCTPOMCTBA: CIIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOIT), ja3ep, KBaHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmionmeHue

JIMHENYaTOro CIEeKTpa

7.3

ATOMHOE PO

7.3.1

Metoapl HAaOMIONEHUS M PETUCTPAIUH

SJIEMECHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAAMOAKTUBHOCTH.  ONBITHI
Pesepdopna mo onpeneneHHio cocTaBa
paauoakTUBHOrO  m3nydeHus. (CBolcTBa
anb(a-, Oeta-, raMMa-u3nydeHus. BrusHue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

OTkppITHE  TOPOTOHA U HEWUTpPOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
NBanenko. 3apsan siapa. MaccoBoe 4YHCIIO

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DNeKTPOHHBIH u
MTO3UTPOHHBIN OeTa-pacma. IMamma-
U3Ty4YeHHUE. 3aKOH  paJMOAKTHBHOTO

pacmaja

7.3.5

OHepruss CBA3M HYKJIOHOB B  sIpe.

Anepusie cunbl. Jlepekt Macchl siapa

7.3.6

Snepubie peakuuu. Jlenenue u cUHTE3

saaep

7.3.7

SAnepHsiit peakrop. TepmosinepHbIit
cuHre3. [IpoGnemMbl M  NEPCHEKTHBBI
SAIEPHOM  DHEPreTUKU. ODKOJIOTMUYECKHE

aCTeKThI EPHOM SHEPTeTUKH




7.3.8

DneMeHTapHble  4YacTulbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibCoHa, SAEpHBIM peakTop,

aroMHas Oomba

7.3.10

[Ipaktnueckue pabotel. lccnemoBanme
TPEKOB YACTHILL (o TOTOBBIM

dhoTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. Co3Besnus, spKue

3Bé3I[BI, IJIaHCThI, X BUAUMOC NBUKCHUC

8.2

Conneunass cucreMa. IlmaHeTel 3eMHOI
prHHBI. HHaHeTBI-FI/II‘aHTBI nu ux
CIyTHUKHU, KapJIMKOBBIC IJIaHEThI. Maibie

Tena COTHEYHOH CUCTEMBI

8.3

Comnne, ¢orochepa u  armocdepa.

CoyiHeuHast akTUBHOCTD

8.4

Hcrounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE3BI, WX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTh, PaJNycC, TeMIIEparypa,
170'¢ B3aMMOCBSI3b. Huarpamma
«CHEKTPAJbHBIA KJAacC — CBETUMOCTBY.
3BE3abI  IVIABHOM  MOCJIENOBATEIILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE37] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

###Par###BuyTpennee  cTpoeHue  3BE3I.
CoBpeMeHHBIE MIPE/ICTABICHUS 0
MPOUCXOXKACHUN W 3SBOJIFOIIUH COJIHL[a n

3BE3. DTanbl )KU3HU 3BE3]

8.7

Muneunbii  Ilyte — Hama [Manaktuka.
CrnupanbHas CcTpykrypa  l'anmaktukwy,
pacnpezneneHue 3BE3N, Tra3a U IbUIH.
Ilonoxxenne u nBuxenne ConHua B

lamaktuke. Ilmockas wu  cdepuyeckas




HOJICUCTEMEBI | aJlaKTUKH

8.8

Tunel ramakTuk. PaguorajakTWKd U

KBasapbl. UEpHBIE ABIPHI B sAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6Oma. PasOeranue ramakTHK.
Bospact u pamunyc BcenenHo#, Teopus
Bonbmioro B3peiBa. Moaenb  «ropsuen

Bceenennony. PennkroBoe usinyuenue

8.10

MacmrtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménubie mpoOaemMbl

aCTPOHOMHUHU




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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