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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus ydyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3allUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHUSA Kypca (DU3UKU: JIUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe 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 00ydeHusl.

duszuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
busnueckoit reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEPUATOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPU BBINOJHEHUN UMHU YY€OHBIX UCCIEA0BaHUM.

B ocHoBy Kkypca ¢u3MKdA UIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanu3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palMoOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUST (U3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TPaHMIIAX
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUW U
MIPOIIECCOB).

CHCTeMHO-ACSITENBPHOCTHBIN TOIX0 B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
IpaKTHUECKUX PaOoT. BoljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4YaCTHUKaMU
00pa3oBaTeNbHOrO IIpollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHaleHuss kabuHera ¢usuku. [lpu d>ToM obOecrieuynBaeTCss  OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACUETHBIX W KadeCTBEHHBIX
3anad. Ilpu sToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4yd C SIBHO
3aJlaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSTh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U UHTETpUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. il KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJIEHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOEe OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil s
UCCIICIOBAHMUSI ~ M3YyYaeMbIX SIBICHMM H  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTOPHOTO OOOPY/IOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMU LENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu B PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ene 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHs YMEHUMN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CpPEAHEro OOIIero
oOpazoBanust otBoautcs 136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B HEIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIHUXCA.



COILEPKAHUE OBYYEHUA
11 KJIACC

Paznen 4. JaekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumomeicTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM wuWHAYKUMU. [IpuHoun cyneprnosuiuu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa JNMHHUI MarHUTHOU
VMHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBue NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM mnoJje. Pabota cunbl JlopeHna.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. ODJEKTPOJBIXKYILAs Cujla HWHIYKIUU. 3aKOH BJIEKTPOMArHUTHOU
nHaykuu @apajes.

BuxpeBoe »snexktpuueckoe rmone. OJEKTPOJABHXKYILIAs CUja HHAYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJBIDKYIIAs  Ccujia
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YacCTHUL, UHIYKIIMOHHAS 1EYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHAYKIMYA MAarHUTHOTO TOJIA.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

ITpasuno Jlenua.



3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIbI MHIYKIIMU OT CKOPOCTH W3MEHEHHS
MAarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

W3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
["apmonundeckue kosiebanus. Ilepuon, yactora, amrmmTyna u (asza kosieOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
koseOanuii. [IpeBpaiieHue 3Heprun Npu rapMOHNYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJI€ATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsyKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoIepeay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENbHONW CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).

HaOGmronenue 3aryxaromux KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHUST OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3zonanc mnpu moOCIENOBATENBHOM COEAUHEHHHM PE3UCTOPa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.



Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTyIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, ycloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHuss M JUIMHA BOJdHBL. [lomepedHble W NPOJOJIBHBIE  BOJIHBIL.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIIEHHUE, MOJSIpU3anus, Audpakuus,
uHTepdepenus. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

[IIkana 3I€KTPOMAarHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS] MEXAaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPpaKku MEXaHHUYEeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJjeOaHHH.

HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
peoMIICHUE, MOJSIpU3alus, AUPPaKIusl, THTEpPEepeHIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsAMOIMHENHOE pacHpOCTpaHEHHE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3o0OpakeHuil B
IUJIOCKOM 3€pKae.

ITpenomiienue cBeta. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCONIOTHBII OKa3aTellb
npenomieHus. [lonmHoe BHyTpeHHee orpaxkenue. [IpenenbHbId yroa IOJHOIO
BHYTPEHHETO OTPAKEHUSI.



HMucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune u3oOpakeHUd B
coOMpaloIMX U PacceuBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. HWuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IIaJICHHH MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOISIPOU.

Llemoncmpayuu

[IpssMONMHENHOE paCIpOCTPAaHEHUE, OTPAKEHUE U TMPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[lonHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[lonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

M3mepeHne nokasaress npesioMIIeHNs CTEKJIA.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

HabGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH
I'panuiel  OPUMEHMMOCTH — Kiaccuyeckod — MexaHuku.  IloctynaTsl
CHEIUAJIbHOM TEOPUM OTHOCUTENIBHOCTH: WHBApUAHTHOCTb MOJYJII CKOpPOCTH
CBETa B BaKyyMe, IPUHLUII OTHOCUTEJIBbHOCTH DWHIITENHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHHUE
JUTVHBI.
DHeprus U UMILYJIbC PEISITUBUCTCKON YaCTULIBI.



CBs13b Macchl ¢ PHEPruer U UMIYJIbCOM PEISATUBUCTCKOM YaCTHUIbl. DHEPIHs
ITOKOS.

Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®otonbl. opmyna [Inanka cBsi3u sHEpruM GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.
OTtkpeiThe 1 ucciaegoBanue ¢porodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

dboroaddexra. YpaBuenue DiuHITeHA 171 doTodddexra. «KpacHas rpanuiiay
doTorpdexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHuueckue YCTpOMCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
doTomaruuk, cosHeuHas 6aTapes, CBETOIUO/I.

Llemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHEro ¢hoTodddexra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHLI.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nydenue wu morioumieHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO0 YPOBHS DHEPruu Ha JApyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHO-BOJHOBOM
JyaJn3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

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

Llemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3IIy4YECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HaOmronenue muHeRYaToOro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHBI, JTOKA3bIBAIOIIUE CIOXHOCTh CTpoeHUsl snapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocrasa



panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramma-u3ITy4CHHS.
Bnusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mopens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otormnsl.

Anbda-pacnan. OJEKTPOHHBIN W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JITydeHHE. 3aKOH PaJIMOAKTUBHOIO pacaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. Snepuble cumbl. JledexT maccol sapa.

Snepnpie peakuuu. /leneHne u CUHTES SAED.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKMU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

MeTop1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3aUMOIeHCcTBUS. EMUHCTBO (pn3nuecKkoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi 6omoa.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Otansl pa3BuTUA acTpoHomuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIAUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprunm CosiHIA W 3BE3.
3BE31bI, UX OCHOBHBIE XapAaKTEPHUCTHKHU. [[narpamma «CHeKTpaidbHBIM KIAcC —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3] TJIABHOW IIOCJIENOBATENBHOCTH. BHyTpeHHee cTtpoeHue
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3Boonuu ConHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHbBIE ABIPHI B Aapax
TaJIAKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3MydEeHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTpPOHOMUM.

Vuenuuecxkue nabnrooenus



HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS TOJI0KEeHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOMyIIapus U IPKUe 3BE3IbI.

HaGmronenus B Teneckon JIynsl, miianet, Mieunoro Ilytu.

O6o01maromee NOBTOPeHUE

Ponpr ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN cepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
U aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, TUMOTe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX IMPOCKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
NPOU3BOAHBIC D3JIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
OTpeIeJICHHE TUIOIIAIN TIIIOCKUX Uryp u o0béma Tell.

buonoeusa: »nektpuueckue SBICHUS B JKUBOW Mpupojie, KoseOaTeabHbIe
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUSA B )KMBOMW MPUPOJIE, TEUCTBUE
paanaly HA )KUBbIE OPTaHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHamms.

l'eocpagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JICKA MarHUTHBIX PV,
dboToChEMKA 36eMHON TTOBEPXHOCTH, MPECKa3aHUE 3eMJIICTPSICEHUH.

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



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

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTeILHON OPraHU3aIliu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

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

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTHMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

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

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHUsd  (QU3MKH  OCYLIECTBJIATh IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MAaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMU YYeOHO-HCCIICIOBATEIBCKOW U MPOCKTHOW JACATCIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQIeTh BUJAMH JICATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAITUSX, B TOM YHCJIC ITPH CO3JIaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJSITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTOTE3Yy €€ pEeIIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhI K KPUTEPHUH PEIICHUS;

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

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 0O0pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OICHKY HOBBIM CHUTYAIUsIM, OIIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

yYMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MMPEIMETOB;

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

CTaBUTH MPOOJIEMBI U 33a4H, JIOIYCKAIOIIHE aTbTCPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUs WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W WHTEPIPETAIi0 MH(OOPMAIMK PA3IUYHBIX BUIAOB W (OpM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CpPEeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEUICHUH KOTHHUTHBHBIX, KOMMYHHUKATHBHBIX U OpraHU3allMOHHBIX
3alad  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
yu€TOM HazHAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONITHMAIBHYIO
(dbopMy MpeAcTaBICHUS U BU3yaTU3allnu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyalluii W CMsT4aTh
KOH(JIMKTHI;



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

MMOHUMAaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT'0 WICHA KOJIJIEKTUBA,;

MPUHUMATh LEJIM COBMECTHOM  JEATENIbHOCTH, OPraHU30BBIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIaH JECUCTBUU,
pacnpenensaTb poJii ¢ Y4€TOM MHEHHH YYaCTHHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU palOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaH[bl B
001t pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE TIPOEKThI, OLEHWBATH MAEW C IMO3ULIHUH HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PAcdYETHBIX M KadeCTBEHHBIX
3aj1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONU pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaThH €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJITATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
peneHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TNPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe JJISI YPOBHS CpPEIHEro oOIero ooOpa3oBaHHUs Yy OOydaroNIUXcCs
COBEPIIICHCTBYETCS AIMOIIMOHATLHBIH WHTEJICKT, MIPEAMOIaT AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
IMOILIMOHATEHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTHh, YMEHHE EHCTBOBATh HUCXOJ M3 CBOUX
BO3MOKHOCTEH;

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

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIIIECHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konumy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbpTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3uKu B (HopMHpOBAHHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHH, B IPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsAJ, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, SIEpHA
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3azay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKN W KBAaHTOBOU (DM3UKHU: DJICKTPUUECKAS MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aMMOJICHCTBUE
MAarHuTOB, OJJIEKTPOMAarHUTHAas WHIYKIUS, JACHCTBHE MAarHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM M JBIDKYIIUKCS 3apsj, 3JIEKTPOMArHUTHBIC KOJeOaHUA U
BOJIHBI, TPSMOJIMHEWHOE PaCHpOCTPAaHEHUE CBETa, OTPAKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakiuss U TOJAPU3ANMs CBETa, AUCIEPCHUS CBETA,
dbotoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHEHYaToOro CIeKTpa aToMa BOAOPOAa, €CTEeCTBEHHas M HMCKYCCTBEHHAas

PaguOaKTUBHOCTb;
ONMCHIBATh H3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIU4HBIX  Cpel) U

ANIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), WCHOJBb3YS (U3NUYECKUE BEITUYMHBL:
ANIEKTPUUYECKUI 3apsill, CHJIa TOKa, DJEKTPUYECKOE HANpSIKEHHE, AIIEKTPHUECKOe
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
UHAYKIUS MarHuTHOrO MOJs, cuia Awmriepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, 3HEPIrHsl 3JIEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEePUOJ U YacToTa
KosiebaHuii B KojeOaTeNbHOM KOHTYpe, 3apsii M cuja TOKa B Ipolecce
TFapMOHUYECKHUX DJEKTPOMAarHUTHBIX KojiebaHu#, (OKycHOe paccTosiHHUEe WU
ONTHYECKas CHUJIa JIMH3bI, MPU OIMUCAHUHU MPaBUWIBHO TPaKTOBAaTh (HU3MUECKUN
CMBICIT HCHOJBb3YEMBbIX BEJIWYMH, HMX OOO3HAUYECHHUS U EIAUHMIIBI, YKa3bIBaTb
dbopMyIbl, CBS3BIBAIOIINE JaHHYIO (PU3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

ONKCHIBATH M3YYCHHbIE KBAHTOBBIC SIBICHHS M MPOIECCHI, HCIIONb3YS
¢uznyecKue BEIMYUHBL: CKOPOCTh SJEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, TIEPHOJ] MOJTypacnaaa, SHEPIUsl CBA3H
aTOMHBIX SJep, IpU ONUCAHUM TMPABHJIBHO TPAKTOBAaTh (HU3UUECKUN CMBICI
UCTOJIb3YEeMBIX BEJIMYMH, MX OOO3HAYCHUS M EIWHUIIbI, YKa3blBaTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAU€HHE (PU3HUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUe
3aKOHBI U MPUHIMIBL: 3aK0OH OMa, 3aKOHBI MOCJIEA0BATEIILHOTO U MapajlieIbHOTO
COCAMHEHUS] TMPOBOJHUKOB, 3aKoH JDxoymns—JleHna, 3aKOH 3JIEKTPOMAarHUTHON
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHEHUE ODWHIITEHHa i GoTtodddexra,
3aKOH COXPAHEHHS SHEPruH, 3aKOH COXPAaHEHUs WMITYJbCa, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsjia, 3aKOH COXPaHEHHs] MaccOBOT0 4Mcia, MOCTynaTel bopa,
3aKOH PaJOAaKTUBHOTO pacraja, Ipu TOM pa3indarh CJIOBECHYIO (OPMYIHPOBKY



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

OTIpEEIIATh HAIMPABJICHNUE BEKTOPA MHAYKLIUNA MarHUTHOTO TOJIS POBOIHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBATh H300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SBICHUNH U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOUpaTh YCTaHOBKY M3 MPEIJIOKEHHOr0 00O0pYyIOBaHMS, MPOBOAUTH OMNBIT U
(dbopMyIUpOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYUH, IPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHI: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHJAE TaONUIl U
rpaduKoB, JAesaTh BHIBOABI IO pe3ybTaTaM UCCIIEI0BAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW W TPOEKTHOM
JESITEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3MUECKHE BETUYMHBI U (POPMYIIHIL,
HEOOXOuMbIe N7l €€ pElICHUs, MPOBOIUTH PacuéThl M OICHUBATh PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NUYECKOU BEIMYUHBI,

pelaTh KaueCTBeHHbIE 3aJa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PacCyXJCHU C OMOpOM Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN
U MIPEICTABJICHUS] YYEOHOW U HAyYHO-MIOMYJISIPHON MHGOpPMALIMH, TOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyto HH(POPMALIUIO;

OOBSACHATH TPHUHIUMBI JEUCTBUS MAIUH, MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU,



MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
11 obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU
YCTPONCTBAMH, JJIi COXPAHECHUS 37IOPOBbS M COOJIOICHUS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTathb B TpYIINE C BBHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy TPYIIbl, PalMOHAIBHO paACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENLHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LU(POBHIE)
Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoTsbI
Paznen 1. JIEKTPOAUHAMUKA
M )
1.1 ATHUTHOC HOJE. JNCKIPOMArHHuTHad 11 1 3 https://m.edsoo0.ru/Z2Q390NGS8
UHAYKIHS
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexariieckie i S/ICKTPOMATHHTHbIC 9 1 https://m.edsoo.ru/3TLNQKPG6
KoseOaHus
M
2.2 CRATHITCCIIE 1 STCKTPOMATHITHEIC 5 1 https://m.edsoo0.ru/WQT6385V 1
BOJIHBI
2.3 Onrturka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
o o
3.1 CHOBDI CHCHHATLHOM TCOpHH 4 1 https://m.edsoo.ru/AOUCOVDK2
OTHOCHUTEJIbHOCTHU
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKHU 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/97MCI9DZXQ



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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNEMEHTHI aCTPOHOMUU U acTpoPU3UKU 7 https://m.edsoo.ru/3EOD6KXI19
Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o0matroiee MOBTOPEHUE 2 https://m.eds0o0.ru/O2JEGZCIM
Hroro no pazneny 2
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 66

[NPOT'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IINTAHUPOBAHHUE
11 KJTACC

KouunyecTBO 4acoB
Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE

Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero U3ydyeHHsi  0o0pa3oBaTe/ibHbIE pecypchl

padoTsbI padoThI

[TocTossHHBIE MATHUTBI U UX
B3auMoJieicTBUE. MarHuTHOE
nosue. BekTop MarHuTHOM 1 2.09 https://m.eds00.ru/4ADMOYIING

WHAYKIUU. JIMHUY MarHUTHOM
WHIYKITAN

MarauTHO€E 1oJIe MPOBOIHHUKA C

.0 S .
TOKOM. LIIBIT IpeTesa 1 7.09 https://m.edsoo.ru/1L5CT47FX

B3aumMozeicTere MpoBOIHUKOB
C TOKOM

Jlaboparopnas pabota
«M3y4yeHre MarHuTHOTO I1OJIS 1 1 9.09 https://m.edsoo.ru/HGHXLNLRZ

KaTyliKu ¢ TOKOM>»

JleiicTBMEe MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKOM. Cuiia

Awmepa. Jlabopatopuas pabora 1 1 14.09 https://m.edsoo.ru/UVHDISEX4

«HccnenoBanue IeNcTBUS
IMOCTOSIHHOTO MarHMWTa Ha paMKy
C TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

JBUKYITYIOCS 3apsSyKEHHYIO

1 16.09 https://m.edsoo.ru/7ABZQGQC9
yactuily. Cuia Jlopenna. Pabora

cuibl JIopeHna



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

DNeKTpOMarHuTHast UHIYKITHUS.
[ToTok BekTOpa MarHUTHOM
uaaykiuu. J1C uHayKIuu.
3aKOH 3JIEKTPOMarHuTHOM
nnaykiuu dapanes

21.09

https://m.edsoo.ru/VA26C9C3J

Jlaboparopnas pabota
«MccnenoBanue sBICHUSI
AIIEKTPOMATHUTHOW WHITYKIIUN

23.09

https://m.edsoo.ru/XZS5MQCBU

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIMU. DHEPrHs
MarHMTHOTO MOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

28.09

https://m.edsoo.ru/EOTONSAEA

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: IIOCTOSTHHBIC
MarHUThI, 2JIEKTPOMArHuThl,
JNIEKTPOABUIATENb, YCKOPUTEIN
JJIEMEHTApHbIX YaCTHII,
MHIYKIIMOHHAs I1eYb

30.09

https://m.edsoo.ru/UWNLFA9L6

10

Oo6o0maromuit ypok
«MarautHoe 1moie.
DJIEKTpOMAarHuTHas: MHTYKIIHS»

5.10

https://m.eds00.ru/COB05SBGMC

11

KonrponsHas pabora o Teme
«MarsuTHoe 1nozJe.
DNeKTpOMarHUTHAST MHTYKIIUS

7.10

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

12

CB0OOIHBIE MEXAHUYECKIE
Kosebanus. ['apmMoHnUeckue
KosneOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.

12.10

https://m.edsoo.ru/9Y6GY WEVP



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

IIpeBpaienue 3aepruu

13

JlaboparopHnas pabota
«UccnenoBanue 3aBUCUMOCTH
MepHoJIa MaJIbIX KOJIeOaHHIA
rpy3a Ha HUTH OT JTMHBI HUTH U
MAacChI Tpy3a»

14.10

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenpHbIl KOHTYD.
CBOOOTHBIC AIEKTPOMATHUTHBIC
KoJIeOaHUS B HI€AIbHOM
KoJe0aTeIbHOM KOHTYDE.
AHanorust Mexuy
MeXaHHUYECKUMU U
AJIEKTPOMArHUTHBIMU
KoJIeOaHUSIMU

19.10

https://m.edsoo.ru/H6JCO5SBAD

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI BHGPFHI/I B
AaeanbHOM K0JIe0aTeIbHOM
KOHTYype

21.10

https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BoHyXIeHHBIE
MEXaHUYECKHE KOJICOaHMs.
Pe3onanc. BeinyxneHHbie
AJICKTPOMArHUTHBIE KOJICOAHMS

9.11

https://m.edsoo.ru/FMBDWPPG4

17

IlepeMeHHBIN TOK.
CuHycouganbHbIi IepeMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JEWCTBYIOIIEE 3HAYEHUE CUIIBI
TOKA U HANPSKEHUS

11.11

https://m.edsoo.ru/VDEYXRVUI



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

18

Tpaucdopmarop. [Ipoussoactso,
nepeaayda u moTpedaeHue
AJIEKTPUYECKON SHEPTUU

16.11

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

19

Y CTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHE AIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHUHI
aNEeKTponepenayd

18.11

https://m.eds00.ru/93Z12W4QQ

20

DKOJIOTUYECKHE PUCKU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncrnonb3oBanus
JIEKTPOIHEPIUU B
IOBCEIHEBHOMN KU3HU

23.11

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

21

MexaHU4uecKHe BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUsI U
JuiiHa BosHEL. [lonepeunsie u
MPOJIOJILHBIE BOJIHBI

25.11

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

30.11

https://m.eds00.ru/Z827Q6V70

23

QHGKTpOMaFHI/ITHBIe BOJIHBI, UX
cBoKcTBa U ckopocTsk. [lkama
QJICKTPOMArHUTHBIX BOJIH

2.12

https://m.edsoo.ru/SWB57C06X

24

[TpuHIUIIBI paANOCBA3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBa3u. Pagnonokanusa

7.12

https://m.edsoo0.ru/2WQTSLGLV

25

KontponbHas padota
«Komnebanus u BOJTHBI

9.12

https://m.edsoo.ru/IHURONS0OB



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
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssMonuHeiHOE
pacnpocTpaHEHHE CBETA B
oHOpoaHOM cpene. ToueuHbli
HWCTOYHUK cBeTa. JIyd cBera

14.12

https://m.edsoo.ru/HUF74ANDOW

27

OTtpakenue cBeTa. 3aKOHbI
oTpaxeHus ceera. [loctpoeHue
M300pakKeHHI B TUIOCKOM
3epkane

16.12

https://m.edsoo.ru/IMBKQM?227

28

IIpenomnenue ceera. IlonHoe
BHYTPEHHEE OTPaXKECHUE.
IIpenenbHbIi yro MoJIHOro
BHYTPEHHETO OTPaKCHHUS

21.12

https://m.edsoo.ru/V49RISTRN

29

Jlaboparopnas pabota
«M3MepeHue nokasareis
IIPEIOMIICHUS CTEKIIa»

23.12

https://m.eds00.ru/JO2EIM1DQ

30

JIunzel. [TocTpoenue
n3o0paxenuit B mma3e. opmyna
TOHKOM JIMH3BL. Y BEJIMUECHUE
JIUH3BI

28.12

https://m.edsoo.ru/W2MMS9KJC

31

JlabopartopHnas pabota
«HccnenoBanue cCBOUCTB
M300paXEHUI B TUH3AX)

30.12

https://m.eds00.ru/Q1ZCMWI980

32

Hucnepcus cera. CI0KHBIN
cocTaB Oejoro cBeta. L[BeT.
JlabopartopHnas pabota
«Habmronenne nucriepcuun
CBETa»

11.01

https://m.edsoo0.ru/KO9OWVKEI1 1

33

HNuTtepdepennus cera.
Judpakuus cBeta.

13.01

https://m.edsoo.ru/C8LCRSEJI



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

HudpakimonHas pemeéTka

34

ITonepe4HOoCTh CBETOBBIX BOJIH.
ITonspusanusa ceera

18.01

https://m.edsoo.ru/Q2I18XYOJ

35

OnTruueckue mpuoOOpHI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOTO MPUMEHEHUS

20.01

https://m.eds0o0.ru/M5127JYGT

36

I'panu1BI IPUMEHUMOCTH
KJIaCCHUYECKOM MEXaHHKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEITHLHOCTH

25.01

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH M COKpPAICHUE JITTUHBI

27.01

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus U UMIYJbC
PENATUBUCTCKON YaCTHIIBIL.
CBs13p Macchl € 3HEPTUEN U
UMITYJIbCOM. DHEPrusl MOKOs

1.02

https://m.edso00.ru/190Z2Y4BUB

39

Kontponbnas padota «Onruka.
OcHOBBI cieLIMANIBHOM Teopun
OTHOCHUTEIIbHOCTH»

3.02

https://m.edsoo.ru/L86I9JPLI

40

®otonsl. Dopmyna [Inanka.
DHeprus U UMMIyibC GpoToHa

8.02

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBbITHE U HCCIIEN0BAHUE
dbotorddekra. OnbiTer A. I'.
CroneroBa

10.02

https://m.edsoo.ru/PGL5XXSRO

42

3akoHsl hoTor(dexTa.
VYpaBHeHue DitHmITeHA 17151
dororddekra. «KpacHas

15.02

https://m.edsoo.ru/YLCK770G8



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
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» Gotordpdexra

43

Hapnenne ceera. Onwitel I1. H.
JlebeneBa. XvMHUUECKOE
JIICUCTBUE CBETA

17.02

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoicTsa u
MPAaKTHYECKOE TIPUMEHEHUE!
dhoTodeMeHT, (OTOIATUHK,
CONTHEYHas OaTapesi, CBETOUO]T

20.02

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad mo reme
«IJIeMEHTEI KBAHTOBOM OIITUKH)

24.02

https://m.edsoo.ru/ZE73A67B1

46

Mogens aroma TomMcoHa.
OmnbiTsl Pesepdopna mo
pPacCessHUIO O-4aCTHII.
[InanerapHast MoJieIb aToMa

1.03

https://m.edsoo.ru/FIC11POHN

47

ITocTtynater bopa

3.03

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

48

N3nydenue u norioneHue
(hOTOHOB MpH TIEPEXOJIe aTOMa C
OJIHOTO YPOBHS SHEPIUU Ha
Opyrou. Buasl criekTpos

10.03

https://m.edsoo.ru/NNS8BHZYBE

49

BonHOBEIE CBOIICTBA YaCTHII.
Bousnbl ne bpoiins.
KopnyckyinsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHy)KI[eHHOG I/IBJIY‘-IGHI/Ie

15.03

https://m.edso00.ru/J710TLFCO

50

OTKpBITHE PaIHOAKTUBHOCTH.
Omertel Pe3epdopaa o
OTIPEIICIICHUIO COCTaBa
PalMOAKTHBHOTO M3ITyYCHHSI

17.03

https://m.edsoo.ru/TSJFUU3TP



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

51

CgoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BnusHue
PaZOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI

22.03

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaz. ["'aMma-u3nydyeHue

24.03

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.
Snepusiii peaktop. [Ipobaemsr,
NEePCHEKTUBBI, FKOJIOTHYECKHE
aCIIEKTHI SJIEPHOM SHEPreTUKU

5.04

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIC YaCTHUIIBI.
OTkpbiTHE TO3UTPOHA. METOIBI
HAOJIOACHUS M PETUCTPALIIH
AJIEMEHTaPHBIX YaCTHII.
Kpyrmasrii cron
«DyHnamMeHTalbHbIC
B3auMoAeicTBUA. EnNUHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

7.04

https://m.edsoo.ru/SUC62U40A

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUCHHE
actpoHomuu. Buj 3BE3mHOTO
Heba. Co3Be3aus, ipKue 3BE3/bI,
IIJTaHEThI, UX BUAUMOC
nBrokenne. ConHeyHas cUCTeMa

12.04

https://m.eds00.ru/5PXS2I19VY

56

Comnnne. Conneunas

14.04

https://m.edsoo.ru/1JZR54JA0Q



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

AKTHUBHOCTSD. I/ICTO‘-IHI/IK 3Hepr1m
CouHIia u 38631

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
IJIaBHOM IMOC/IE0BAaTEILHOCTH.
BuyrtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEICTABICHUS O
MPOUCXO0KACHUN U IBOJIIOIIUU
CouHiia u 3831

19.04

https://m.eds00.ru/GGD3W7470

58

Mnuneunsiii [1yte — Hama
I'amakTuka. IlomoxeHue u

newxkenne Comana B ['amakTuke.

lNanaktuku. Y€pHbIEe IBIPHI B
sJIpax rajJakTUK

21.04

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3beranue
rayiaktuk. Teopus bosbiioro

B3pbIBa. PenukToBoe u3nydeHue.

MeTtaranakTuka

26.04

https://m.edsoo0.ru/9IWRLVWNN

60

Heperennsie npobdiaembl
aCTPOHOMMUU

28.04

https://m.edsoo.ru/LJHNL2MCF

61

KontponbHas padota
«DJIEMEHTBI aCTPOHOMUH U
acTpOPUUKI

5.05

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Pons u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOMN Hay4HOU KapTUHE
Mupa

12.05

https://m.edsoo.ru/WNJ5CRXYD

63

O6o0maromuii ypok. Posb
(hU3UIECKOi TEOpUH B

17.05

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



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

(hopMUPOBaHUH TTPEICTABICHHIA
0 u3nueckor KapTUHE MHUpa

64

PesepsHbIil ypok. MarautHoe
1oJie. JNEeKTpOMarHuTHas
WUHIYKIMS

19.05

https://m.edsoo0.ru/Y29SVPCVR

65

PezepBHbiii ypok. OnTuka.
OCHOBBI crieNIMATILHON TEOpUHU
OTHOCUTCIBbHOCTH

24.05

https://m.edsoo.ru/LKNUIKHZH

66

Pezepubiii ypok. KBanToBast
¢u3nka. D1eMeHThl aCTPOHOMHHU
1 acTpoPpu3uKu

26.05

https://m.edsoo.ru/EVMFIQTP6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

66



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOUN IMPOI'PAMMBI

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha TpUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

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

11.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKHX MOJEINei:
TOYEUYHBIN JJICKTPUUYECCKUN 3apsif, sACpHAas MOJEIb aToMa, HyKJIOHHAs

MOJIeJIb aTOMHOTO sI/Ipa MPH pelieHnH (PU3NIECKUX 3a1a4

11.3

Pacmo3naBate usnueckue siBjaeHUs (Imporecchl) U OOBICHATH WX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JEUCTBUSA TOKAa, B3aUMOJICHICTBUE MAarHuTOB,
ANIEKTPOMAarHWTHAs WHAYKUWSA, JEHCTBHE MArHUTHOTO TMOJS Ha
MPOBOAHUK C TOKOM U JABWXKYIIMHICS 3apsl, 3JIEKTPOMarHUTHbHIE
KojeOaHUs W BOJIHBI, MPSMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus, audpakuus U
ToJIsIpU3aIids CBETa, AWCIEpcHsi cBeTa, (porolnekTpudeckuii 3G dexT
(boTtoadexrt), cBeTOBOEC maBIEHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HCKYCCTBEHHAas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh  HM3y4YEHHBIE CBOMCTBA  BEIECTBAa  (DJIEKTPUUECKHE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPHUUECKYI0 IMPOBOAUMOCTh Pa3IUYHBIX
Cpeln) W DJICKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HCIOIb3YS
¢du3nueckue  BENUYMHBL:  JJCKTPUYECKHU  3apsll, CHila  TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  CONMPOTHUBIICHUE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, MHAYKIMS MarHUTHOTO
oy, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTH KAaTYILKH,
SHEPTUsl AIEKTPUYECKOTO W MATrHUTHOTO TOJEH, MepuoJ U YacTtoTa
KoseOaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l M CHJIa TOKa B MpoIlecce
TapMOHHYECKUX 3EKTPOMArHUTHBIX Kosie0aHuH, doxycHoe

pacCTOAHUEC W OITHYCCKas CuJia JIMH3bI; IIpW OINHWCaHWH ITPaBHUJIBHO




TPAaKTOBaTh (PU3MUYECKUH CMBICH HCIOJNB3YEeMBIX BEIUYMH, HX
00O3HaYeHHUsT W €IUHHIBI;, YKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOLIHE

JNaHHYI0 (U3MYECKYIO BETUUYUHY C IJPYTMMH BETMYMHAMHU

11.5

OnuceiBaTh U3yYEHHbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOJIb3YS
¢du3nYecKue BEIUYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JJIMHA
BOJHBI W 4YacTOTa CBETa, SHEPruss M HMIOyJIbCc (oToHA, mepuon
nojlypacrnajaa, O3HEprus CBSA3M AaTOMHBIX siep; NpPU  ONHCAHUM
MPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICI UCIIOIh3YEMBIX BEIUYHH,
uX 00O03HAUYeHHS M €JUHUIbI; YKa3blBaTh (POPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (PU3UYECKYI0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BHIYUCIIATD

3Ha4YeHHE (PU3NYECKON BETUIHHBI

11.6

AHanu3upoBaTh (U3MYECKHUE TMPOIECCHl W  SIBICHUS, WCIOIb3Ys
¢u3nueckre 3aKOHBI M NPUHOUINBL:  3akoH Owma, 3aKOHBI
MOCJIEI0BATENBHOTO U TMAPAJIENBHOTO COEAMHEHHSI IPOBOIHHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHON MHAYKIWH, 3aKOH
MPSIMOJIMHEHOTO PAcpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHUsS CBETA,
3aKOHBl  IIPEJIOMJIEHUSI  CBETa, YypaBHEHHME  OWHIITEHHA  JUIA
dboTodadderra, 3aKOH COXpAaHEHHS DHEPrUU, 3aKOH COXPaHCHHS
UMITyJIbCa, 3aKOH COXPaHEHUsS JJIEKTPUUYECKOro 3apsijia, 3aKoH
COXpaHEHUsT  MaccoBOro umcia, nocrynatel  bopa, 3akon
paaMOaKTUBHOTO pacmaja; MOph OSTOM pa3inyaTh CIOBECHYIO
(GbOopMyYIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBhIpAXKEHUE U YCIOBUS

(TpaHuIIBE, 007IACTH) TPUMEHUMOCTH

11.7

OHpCILGJ’IHTB HAIpaBJICHUC BCKTOpa HWHAYKIMKM 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

BEIMONTHATE SKCIIEPUMEHTEHI TI0 UCCIICAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOLIECCOB C MCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUIL; IPH
3ToM (QopMyIHpoBaThH TpoOJieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEAIOKECHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcymecTBiaTh MpsIMbIE U KOCBEHHBIE HM3MEPEHMs] (PUIUUECKHUX
BEJIMYHMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U

HUCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH C HCHOJIH30BAHUEM
NpSAMBIX ~ U3MEPEHUH; IpU OITOM KOHCTPYHUPOBAThb YCTAHOBKY,

¢bukcupoBaTh pe3yJabTaThl IMOTYYEHHONW 3aBUCUMOCTU (PU3NYECKUX




BEJIMYMH B BUJE TaOJIHIl U TPaQUKOB, JIENaTh BHIBOJBI 110 PE3yIbTaTaM

HUCCICIOBAaHUA

11.12

CobmiomaTe mpaBuia 0O€30MacHOTO TpyAa TMpU  MPOBEACHHUH
UCCIICIOBAaHUN B paMKax Y4eOHOro »JKCIepUMEHTa, Y4eOHO-
MCCIIEZI0BATEIbCKON M MPOEKTHON JESTEIBHOCTH C MCIOIb30BAHUEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuérHple 3aaun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/ILIGCKI/I€ 3aKOHbI W IIPUHIUIIBI, HAa OCHOBC aHaJIn3a
YyCJI0BUA 3aa4du BBI6I/IpaTB (bHBI/I‘IeCKYIO MOJCIIb, BBIJCTIATH
(buzuvecKrue BEIMYUHBI U (POPMYIIBI, HEOOXOUMBIC ISl €€ pEIIeHUs,
MIPOBOAUTH PAcU€Thl M OLEHUBATH PEANbHOCTh MOJYYEHHOT'O 3HAUCHHUS

(bU3MUYECKON BETUIMHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUUBYIO IEMIOYKY PACCYKJIEHUM C OMOpPOM Ha M3yYCHHBIE

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

11.15

Hcnonp3oBaTh MpH  pelICHHMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMU JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpEeTallMl W TPEICTaBICHUS y4eOHOW W Hay4YHO-TIOMYJISPHOM
uHpOpMaLUY, TOJYYEHHOW M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKHU

aHAIIM3UPOBATH MOTYYaeMYI0 HH()OPMALIUIO

11.16

OOBSICHATh MPUHIMIIEI ACUCTBUS MALIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS HUX O€30MacHOrO HCIOJIb30BaHUSA B

OBCEIHEBHOMN KU3HHU

11.17

[TpuBoAMTH TpPUMEpPHI BKJIAJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B PasBUTUC TCXHUKH U TEXHOJIOTHt

11.18

Hcnonp30BaTe TeOpeTHYECKHE 3HAHMSA MO (U3UKE B ITOBCEJHEBHOU
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH Py 0OpalleH!: ¢ MpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMHM, MJISI COXpPAHEHUS 300pPOBbS U

cOOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

11.19

PaGotath B Tpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboOTy  IpyNIbl,  PalUOHAIBHO  PACHPEAENATh
O0SI3aHHOCTM M IUIAHUPOBATh JIATENBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 W3 YYaCTHHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI




IPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

11 KJIACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371€eMeHTHI COAEPKAHNS

4

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

IlocTosHHEIE MarHuThl. B3aumonelcTtBue

IIOCTOSAHHBIX MAarHuTOB

432

MaruuTtHOE mONEe. BekTop MarHuTHOU
nHayKuud.  [lpuHnun — cyneprio3unmu.
Jluann wmarnutHOM wmHAykumMu. Kaprtuna
JIMHUM  MarHuTHOM  MHAYKIUMUA  TOJA

IIOCTOSAHHBIX MAarHuTOB

433

MarnuTHoe 10JIe MPOBOJAHUKA C TOKOM.
KapTuna nuHMI TOJIS JUIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOTO KOJBIEBOI'O
MPOBOJAHMKA, KaTyIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue NpoBOJHUKOB €

TOKOM

4.3.4

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE

4.3.5

Cuna JlopeHna, €€ MOAYyJIb U HaIllpaBJICHUE.
JIBrbokeHue  3apsDKEHHOM — 4acTUIBl B
OJTHOPOJHOM MarHuTHOM Tone. PabGota

cunbl JlopeHa

4.3.6

SIBrieHME NEKTPOMArHUTHOW UHIYKIIUHA

4.3.7

[ToTok BekTOpa MAarHUTHOM MHIYKIIMU

4.3.8

OJIC nHaykiuu. 3aKOH 3JEKTPOMarHuTHON

nHaykuu Gapanes

4.3.9

BuxpeBoe »snektpuueckoe none. IJIC
MHIYKIUH B TPOBOJHUKE, IBHIKYIIEMCS
MMOCTYnaTCJIibHO B OAHOPOAHOM MAroiuTHOM

II0JIE

4.3.10

[IpaBuio Jlenma




NHayKTUBHOCTH. SIBI€HUME CAMOUHAYKIUU.

43.11
S/1C camOMHIYKIIMU
DHeprusi MarHUTHOTO TMOJs KaTYIIKH C
4.3.12
TOKOM
43.13 DNEKTPOMAarHUTHOE T0JIe
TexHuueckue  yCTPOWMCTBA:  TOCTOSTHHBIC
MarHuThbl, AIIEKTPOMArHUTHI,
43.14
JIEKTPOABUraTEb, YCKOPHTENH
3JIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS T1€Yb
IIpakTrueckue paboThI. N3yuenne
MarHuTHOTO TMOJs KaTyIIKH C TOKOM.
4.3.15 HccnenoBanne  EHCTBUSA  MTOCTOSIHHOTO

MarHura Ha paMKy ¢ TokoM. MccrnenoBanue

SIBJIICHUSA BHGKTpOMaFHPITHOﬁ HHAYKIOUH

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKUE N ODJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

Konebarensnast cucrema. CBOOOIHEBIE
Kosnebanusa. ['apMoHMUYEcKHe KoleOaHMUs.
[lepmon, wacrora, ammumTyna u ¢asza

KOJICOaHUM

[Ipy>xuHHBI MasTHUK. MaremaTudyecKkui

MasiTHHUK

YpaBHEHHE TapMOHUYECKHX KOJICOaHMIA.
Kunematnueckoe u JTUHAMUYECKOE

OITMCaHKE KO0JIe0aTEILHOTO JABHKCHU S

[Ipespamenue JHEPIrUu pu
rapMOHMYECKUX  KojeOaHusx.  CBsa3b
aMILIATY/bI KoJIeOaHU HUCXOIHON
BEIMYMHBI C AMIUIMTyJaMHU KoJjieOaHuil eé

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJICOaHMS B

UJeaTbHOM  KOJIEOATeIbHOM  KOHTYpE.

Awnanorus MCXAY MCEXaHUYCCKHMMHU H




SJICKTPOMAarHuTHBIMHA KOJICOAQHHSIMH.

®opmyna Tomcona

3aKkoH COXPAaHCHUA SHEPTHUU B UACAIIBHOM

KOJIeOaTeIbHOM KOHTYpE

BbIHyX1€HHBIE MEXaHUUYECKHE KOIeOaHMsL.
Pesonanc. Pe3onancnas KpHuBasl.
BeinyxeHHbIE 3JIEKTPOMarHuTHbIE

KOJICOAaHUS.

Ilepemennbii  Tok.  CuHYycOMAANbHBIN

MEPEMEHHBIN TOK.

MontHocTh MIEPEMEHHOTO TOKA.
AMIIIUTYJHOE U JIEHCTBYIOLIEE 3HAUEHUE

CHJIBI TOKA W HAIIPSAXKCHUSA

5.1.10

Tpanchopmarop. [IpousBoacTso, mepenada
U MoTpelieHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJCTBE
AJIEKTPUYECKON SHEPIruu. Kynerypa
HUCITOJIBb30BaHUA QJICKTPOSHCPTHUU B

IOBCEIHEBHOMN KU3HHU

5.1.11

TexHnuyeckue ycTpoicTBa: ceiicMorpad,
AIEKTPUYECKHUI 3BOHOK, JINHUHA

aJIeKTpoIepeaayd

5.1.12

[Ipaktnueckne pabotel. HccnemoBanue
3aBHCHMOCTH TEpPHOJa MaIbIX KoJeOaHUit
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpy3a. MccrnenoBanue nepeMeHHOT0 TOKa B
LeNu U3 TOCIEI0BaTeIbHO COECTUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

52

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnndeckue BOJIHBI, YCIIOBHS
pacnpocrpanenus. [lepuon.  CkopocTh
521 pacmpocTpaHeHHs W JJIMHA  BOJHBI.
[Tonepeunbie ¥ NPOIOTBHBIC BOJTHEI
592 WnTepdepenius U audpakius

MEXaHNYCCKHX BOJIH




5.23

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

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE  BOJIHBIL. Y CIIOBHSA
U3JIydEHUS  DJIEKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenTtanus Bektopos E, B u v

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.25

CpoiicTBa  3JIGKTPOMarHUTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMJICHUC, MOJIApU3alus,
mudpakaus, uHTepdeperus. CKOpOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[MIxana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEHNE >IEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHIMIIBI paAMOCBA3M W TEIEBHUIACHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpelibl

528

TexHHYeCKHE YCTPOWMCTBA: MY3bIKaJIbHbIE
HHCTPYMEHTHI, YAbTPa3ByKOBas
TUAarHOCTHKa B TEXHUKE M MEIHIIMHE,
pazap, paauoNpruEMHUK, TEJNEBU30DP,

anTenHa, Tenedon, CBU-meup

53

OIITUKA

5.3.1

[IpsiMmonuHeHOE pacnpOCTpaHEHUE CBETa

B OJIHOPOJIHOM cpene. Jlyu ceeTa

532

OtpaxkxeHre cBeTa. 3aKOHBl OTpaXKEHUS
cBera. [loctpoenne n300pakeHHd B THIOCKOM

3epKajie

5.33

[Ipenomnenne cBeTa. 3aKOHBI TPETOMIICHUS
cBeTa. AOGCOTIOTHBIH MOKa3aTeb

IMPpECIOMIICHUSA

534

[TormHoe BHYTPEHHEE OTpaKECHHUE.
IIpenenbHblli yrosl MOJHOTO BHYTPEHHEIO

OTpaKeHHUS

535

Hucnepcusi cBera. CHOXHBIM  CcOCTaB




Ocnoro ceera. Llser

5.3.6

Cobuparonie ¥ pacceuBarolllie JUH3bI.
Tonkasg nuH3a. POKYyCHOE PACCTOSHHUE U
ONTHYECKass  CWwiIa  TOHKOM  JIMH3BL.
[Toctpoenne n3o00pakeHUit B COOMPAIOIINX
n paccenBarlomux JauH3ax. Dopmyna
TOHKOW JHUH3LIL. YBEIWUEHHE, J1aBacMoeE

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON

OIITHUKH

53.8

WNurtepdepeniuss  cBera.  KorepeHTHBIE
HMCTOYHHKHU. VYcenoBus HaOI01eHus
MaKCUMYyMOB u MUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba3HBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakuus  cBera.  JludpakuuonHas
pemérka. YciaoBue HAOMIOACHUS TIABHBIX
MaKCHMYyMOB npu najeHun

MOHOXPOMATHUYCCKOT'O CBCTa Ha

TU(PAKIMOHHYIO PEIIETKY

5.3.10

[Tonspuzanus cBera

5.3.11

TexHUUeckre yCTpPOWMCTBA: OYKH, JIyNa,
¢doroanmnapar, NPOEKUUOHHBIA ammapar,
MHUKPOCKOTI, TEJECKOI, BOJIOKOHHAsI
OITHKA, TU(paKkInOHHAS peleérka,

TIOJISIPOU T

5.3.12

[IpakTrueckue paboTHI. N3mepenne
MoKasareiisl MPCJIOMIICHUA. HCCJ’IGZ[OBaHI/Ie
CBOMCTB  W300paXeHWH B  JIMH3AX.

Habntonenue nucnepcuu cBeta

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynatsl TeopUu
OTHOCHUTENIbHOCTH: MHBAapUaHTHOCTh

MOAYyJd CKOpPOCTH CBE€Ta B BaAKYyyMC,




MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
6.2 3amensieHMe BpPEMEHM U  COKpAIllEHUE
JUTHHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsA3p Macchbl C PHEPrHE M HMIYJIbCOM

6.4 CBOOOJHOW YacTHULbl. OHEpPrus IOKOs

CBOOOIHOI Y4aCTHUIIBI

KBAHTOBA ®U3UKA

BJIEMEHTBI KBAHTOBOI OIITUKH

®otoHbl. PopMmyia Ilnanka cBs3u 3HEprun
7.1.1 ¢oroHa ¢ ero uyacroTod. OHeprus u

uMIynbe GOoToHA

OtkpseiTie U uccneaoBanue pororddexra.

7.1.2 Ombiter AT CroneroBa.  3aKOHBI
dorordpdekra
YpaBHeHue OHHIITEHHA IS
7.1.3 dboTtorddekra. «Kpacnas TPaHUIIA»
dorordpdexra
7.14 Jasnenue cera. OnbiTel I1.H. JIeOeneBa
7.1.5 XHUMUYECKOE IEUCTBUE CBETA

TexHudeckne ycTpoucTBa: (POTORIEMEHT,
7.1.6 ¢doronaTyuk, COJIHEYHAas Oarapes,

CBETOIHO/I

CTPOEHHME ATOMA

Monpens atoma TomcoHa. OnBITEI
7.2.1 Pesepdopna o uccinenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHa;I MOACIIb aTOMa

[Toctynater bopa. N3nyuenune u
norjomieHue (OTOHOB TPU  MEPEXOe
7.2.2 aTroMa C OJHOI'O YPOBHsS DJHEPIUM Ha
npyroii. Bunsl criektpoB. CriekTp ypoBHeEH

SHEPTUU aToMa BOJIOPO/Ia

7.2.3 BomnoBele cBoiicTBa yacTuil. BOJHBI ¢




Bpoiiss. KopnyckynsipHO-BOJIHOBO#
nyanu3M. Judpakuus dJIEKTPOHOB Ha

KpHUCTaJIIax

7.2.4

CroHTa"HHOe U BBIHYXXACHHOC H3JTYUYCHHUC.

Y CTpoicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHHUeCKHE YCTPOMCTBA: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  Habmiogenue

JIMHENYaTOro CIEeKTpa

7.3

ATOMHOE APO

7.3.1

Metoabl HaOMIONEHWST W PETHUCTpalUu

SJIEMECHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PaTUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuio cocTaBa
paguoakTUBHOrO  u3nydeHusi. CBoMcTBa
anb(a-, 6eTa-, raMMa-u3nydeHus. BrusHue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

OTkpeITHE  OPOTOHAa W HEWUTpOHA.
Hyxnonnass monens siapa I'elizenbOepra —
NBanenko. 3apsn sapa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DIEeKTPOHHBIH u
MMO3UTPOHHBIM  OeTa-pacra. IMamma-
U3Ty4YeHHUE. 3aKOH  paJMOAKTHBHOTO

pacmaja

7.3.5

OHepruss CBA3M HYKIOHOB B  fJIpe.

Anepusie cunbl. JlepekT Macchl siapa

7.3.6

Snepubie peakuuu. JleneHue MU CUHTE3

saaep

7.3.7

SAnepHsiit peakTop. TepmosinepHbIit
cuHre3. [IpoGneMbl M IEpCHEKTHBBI
SAIEPHOM  DHEPreTUKHU. OKOJIOTMUYECKHE

aCTEKThI EPHOM SHEPTeTUKH




7.3.8

DneMeHTapHble  4acTuilpl.  OTKphITHE
IIO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
Kamepa BuibCcoHa, SANEpHBIA PEAKTOP,

aroMHas Oomba

7.3.10

[Ipaktnueckue pabotel. HccnmemoBanue
TPEKOB YaCTHILL (mo TOTOBBIM

dhoTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénmnoro nHeba. CosBesnmus, spKue

3Bé3I[BI, JIaHCThI, X BUAUMOC IBUKCHUC

8.2

ConHeunast cucreMa. IlmaHeTbl 3eMHOU
prHHBI. HHaHeTbI-I‘I/IFaHTBI nu ux
CIyTHUKH, KapJIMKOBBIC TJIaHEThI. Maibie

Tena COTHEYHOH CUCTEMBI

8.3

Comane, d¢ortochepa u  armocdepa.

CoyiHeuHast aKTUBHOCTD

8.4

Hcrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3bI, WX OCHOBHBIE XaPAKTCPUCTUKHU:
Macca, CBETUMOCTb, paJHycC, TeMIepaTypa,
170'¢ B3aMMOCBS3b. Huarpamma
«CHEKTPAJIbHBIA KJIacC — CBETUMOCTH.
3BE3abI IUVIAaBHOM  ITOCJIECIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

38371 ITIaBHO MOCIEN0BATEILHOCTH

8.6

Buytpennee CTpOCHHE 3BE3I.
CoBpeMeHHbIE IPe/ICTaBICHUS 0
IIPOUCXOKIEHNU U 3Botony CosHIa 1 3BE3.

OTankl )KU3HU 3BE3NT

8.7

Mineunbii  Ilyte — Hama [amaktuka.
CnupanbHasgs  cTpykTypa  [anakTukwy,
pacnpeneneHue 3BE3N, Ta3a U IbUIM.

Ilomoxxenue wu gBmxkenuwe CoaHila B

lamaktuke. Ilmockas w  cdepudeckas




HOJICUCTEMEBI | aJlaKTUKH

8.8

Tuner ramaktuk. PaguoranakTMkh U

KBasapbl. YEpHBIE ABIPHI B sAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6ma. Pa3Oeranue ramakTHK.
Bospact u paguyc BcenenHoil, Teopus
Bonbmioro B3peiBa. Monene «ropsuen

Bcenennony. PennkroBoe usinyuenue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOM.
Meraramnaktuka. Hepeménubsie mpoOiemsl

aCTPOHOMHUU




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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