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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHM K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTeNIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Taxxke ¢ yuéroM (DenepanbHON pabodeil mporpaMMbl BOCIHUTAHUS U
KOHLIETILIUK TpenojiaBaHus yyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3anusax Poccuniickon denepanum, peanu3yoImux OCHOBHBIE
oOpa3oBaTelibHbIE MPOTrPaMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOUW KapTUHBI MHupa oOyuarmmxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
nonxona. IIporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
o0Oy4eHHs, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTh peah3alui MEKIPEIMETHBIX
cBA3ed (U3MKM C €CTeCTBEHHO-Hay4YHbIMU YYE€OHbIMU mpenMeramu. B Hel
OTPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM O0yUEHUS;

e conepkaHue yuebHoro mpenmMera «Pusnka» mo rojgam o0yueHusl.

dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPUPOABI, BBICTYMAs B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHMM  OMNpejAeNseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIy4YEHUSI HOBBIX MAaTe€pHaloB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydyenne (UMK BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (opMUpOBaHME YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS NP BHINOJIHEHUN UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢wu3ukm 11 YpOBHS CpEIHEro o0O0Iero oOpa3oBaHUs
NOJIOKEH pAX HUACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KaK MPHHLMIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaMHU.

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

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXICHUS
po0sIeM palMoOHAIBLHOTO IPUPOIONOIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, posii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTABICHUSX O MPUPOJE, TpaHMIAX
OPUMEHUMOCTH TEOpUHM, ISl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENBPHOCTHBIN TOIX0M B Kypce (U3UKU pPean3yeTcs MPEekKIe
BCETO 3a CUET OpraHW3allid IKCIECPUMEHTATHHOU JCSATEIHPHOCTH O0YUYarOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — OTO HCHOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUUYECKHUX
OpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4YaCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalieHuss kabuHera ¢usuku. [Ipu »d>ToM obOecrieuynBaeTCss  OBJAJCHUE
00yJaronmMuCsd yMEHUSMU TPOBOJUTh KOCBEHHBIC W3MEPEHUS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3anad. Ilpu sToM 1u1st pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jlayd C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIIOIIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pasnenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJIEHUH M TPOILECCOB B OKpYKArOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30Bblii ypOBEHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
pEeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOEe OOOpYAOBaHUE JUIsl BBITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (PU3MKE KIIOYEBBIX JEMOHCTpaIUil asis
UCCIICIOBAaHMUSI  U3Yy4YaeMbIX SIBJICHMM M  TIPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeuMBaeTCsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKThI
Ja00paTOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOpHid.

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 MO3HAHUA U (popMHUpOBaHHE
UCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

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

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

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

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypOBHE CPEHETO 00IIero 0opa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue 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 CaMOCTOSTEIbLHOE
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 U TMPOBEIACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a U HMHTEpHpeTalud HH(OpMaluu,
OTIpEENEHUS TOCTOBEPHOCTHU MOTYUYEHHOTO PE3yJbTaTa;

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

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

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



COJAEPXKXAHME OBYUYEHUA
11 KJTACC

Pa3znen 4. JnekrpoanHaMmuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumomeicTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM wuWHAYKOMU. [IpuHoun cyneprno3uiuu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa NUMHHUI MarHUTHOU
VMHIYKLWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

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

SlBneHne anexkTpoMarHMTHOM MHAYKIMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuu dapajes.

BuxpeBoe »snexktpuueckoe rmone. OJEKTPOJABHXKYILIAs CUja HHAYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJBIDKYIIAs  Ccujia
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH BJIEMEHTAPHBIX
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.



3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH U3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

M3ydeHne 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. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE 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 COXpaHEHUs
HHEPrUU B UJ€ATBHOM K0JIeOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyxaromux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpsKECHUS.

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

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

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENbHONW CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).

HaOGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

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

Pe3zonanc mnpu TmoOCIENOBATENBHOM COEAUHEHHHM PE3UCTOPa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.



Yuenuueckuui sxcnepumenm, nabopamopHule pabonivl

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

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

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

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

DONEKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIIEHHUE, MOJSIpU3anus, Audpakuus,
uHTepdepenus. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

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

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus U NpesioMIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPpaKku MEXaHHUYEeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOU KoJieOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
peoMIICHUE, MOJSIpU3alus, AUPPaKus, UHTEpPEepeHIus.

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. AOCOIIOTHBII MOKa3aTellb
npenomieHus. [lonmHoe BHyTpeHHee orpaxeHue. [IpenenbHbId yros IOJHOIO
BHYTPEHHETO OTPAKEHUSI.



HMucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuja TOHKOM JuH3bL [locTpoeHune u3oOpakeHU B
coOMpaloIMX U PacceuBaOIIUX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. HWuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust 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,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOISIPOU.

Llemoncmpayuu

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

[lonHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKE€HUM B JIMH3AX.

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, 1abopamopuvie pabomol

M3mepeHne nokasaress npesioMIIeHNs CTEKJIA.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

HabGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieIUAJIBHON TEOPHH OTHOCUTEIbHOCTH
I'panuiel  OPUMEHMMOCTH — Kiaccuyeckod — MexaHuku.  IloctynaTsl
CHEUAJIbHOM TEOPUM OTHOCUTENIBHOCTH: HWHBApUAHTHOCTb MOJYJII CKOpPOCTH
CBETa B BaKyyMe, IPUHLUII OTHOCUTEJIBbHOCTH DWHIITENHA.
OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.
DHeprus U UMILYJIbC PEISITUBUCTCKON YaCTULIBI.



CBs13b Macchl € SHEPruer U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
ITOKOS.

Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®dotonbl. opmyna [Inanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.
OTtkpeiThe 1 ucciaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

dboroaddexra. YpaBuenue DuHITEeHA 1711 doTodPdexta. «KpacHas rpanuiiay
dboTorpdexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHrueckue YyCTpOMCTBA U MPAKTHUECKOE MNpPUMEHEHHE: (OTOIIEMEHT,
doromaTuuk, coHeuHas OaTapesi, 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 Pe3epdopna mo paccessHUIO 0 -4acTHILI.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nmydenue wu morsiouieHue
(GOTOHOB MpU Mepexoje aToMa C OAHOrO YPOBHS DHEPruu Ha JApyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpounsa. KopnyckynsipHO-BOJIHOBOM
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 U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HaOmronenue muHeRYaToOro CrekTpa.

Tema 3. Amomnoe aopo

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



panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3Iy4CHHS.
Bnusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mopens siapa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.

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.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTrETUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

MeTop1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3aUMOIeHCcTBUS. EMUHCTBO (pn3nuecKkoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peaktop, aToMHasi 6omo0a.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPUIUKHU

Otansl pa3BUTUA acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

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

ConHeyHas cucTema.

Connue. ConHewyHass akTHUBHOCTh. Mcrtounwk sHeprum CosiHIA W 3BE3N.
3BE31bI, X OCHOBHBIE XapAaKTEPHUCTHKHU. [[narpamma «CHeKTpaiabHBIA KIAcC —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEJO0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOM IIOCIENOBATEIBHOCTH. BHyTpeHHee crpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUU U 3BoIonnu CoJHIA 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 M3NydEeHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTpPOHOMUM.

Vuenuuecxkue nabnrooenus



HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa 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 ATUYECKOHN chepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
U aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHHE MUPa, 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 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX 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, 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,
IPOU3BOAHBIC D3JIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
OTpeIeJICHHE TUIOIIAN TIIIOCKUX Uryp u o0béma Tell.

buonoeusa: snektpuueckue SBICHUS B SKUBOM Mpupojie, KoseOaTeabHbIe
JBUKEHHS B )KUBOW IPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOMW MPUPOJIEC, IEUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBL.

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

l'eocpagusa: wmarHWTHBIE TIOMIOCAa 3€MJIM, 3aJ€KA MarHUTHBIX DY,
dhoTOoChEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

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



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

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHETO OOIIeTro
o0Opa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECIICYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaroIMUXCAd PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMNH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU 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, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON eATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1iei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

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

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

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

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIEH YCTOMYUBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBIECHHOCTH 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 IpOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BIIAJICTh HAaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY TOUCKY
METOJIOB pelieHusl 3a1ad (U3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALUHA, TMPEeOOPa30BAaHUI0O M TPUMEHEHHUIO B PAa3IMYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPH CO3IaHUH YYCOHBIX MPOEKTOB B 00yacTu (pu3ukw;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOAUTh apryMeHThl AJi1 J0Ka3aTelbCTBa
CBOMX YTBEPXKICHHI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTb M (opmynupoBaTh COOCTBEHHBbIE 3a/laud B 00pa3oBaTesIbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKHY;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3ZHENIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, MPEIaraTh OpUTrHHAIBHBIC TTOAXOAbI U PEIICHHUS,

CTaBUTH MPOOJEMBI U 33/1a9H, JOMYCKAIOIINE ATbTePHATUBHEIE PEIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJI€Th HABBIKAMHU TOJy4YeHHs] UHPOpMalUU (PU3UUECKOTO COJEPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh MOUCK, aHaJu3,
CHUCTEMATH3AINI0 W WHTEPIPETAUi0 HWH(DOpMAIMK pa3IUYHBIX BUAOB U (opM
MIPEICTABJICHHUS;

OIICHUBATh JOCTOBEPHOCTH HHPOPMALIHH;

UCIIOJIb30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTWI B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX
3aad  C CcoOMofeHHEM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHEHBI, PECYypCOCOEpeKEHHUs, TMPABOBBIX M JTHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301aCHOCTH;

CO371aBaTh TEKCThbl (PU3MUECKOTO COJEp>KaHUS B Pa3IMyHBIX (opmarax ¢
y4€TOM Ha3zHAYeHUsSI MHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BEIOMpPAs ONTUMAIIbHYIO
dbopMy TIpeICTaBICHUS I BU3yJIU3AIUH.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYIIECTBIISITh  OOIIEHWE Ha Yypokax (U3MKKM ©U BO BHE-YPOUHOMU
JeSITENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB U BOBMOXKHOCTEN KaKJI0T0 4WieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTMIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacrpenenarth pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIAThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KaueCTBO CBOErO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TPOEKTHI, OIEHUBAaTh HJEH C TMO3WIMU HOBU3HBI,
OpPUTHHAIIHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYallUsX, IPOSBISATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIbHYIO JESITENBHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMbI, CTaBUTh U (POpMYyIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 0OJIaCTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peduieKcuM Kak  OCO3HAHMSA
COBEPILAEMBIX JEUCTBUI M MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH IS OLICHKH CHTYaIluH, BRIOOpA BEPHOTO
peIICHNS;

yMETh OIICHWBAaTh PHCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS 10 WX
CHI)KCHUIO;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTHX TpU aHAIW3€ pPEe3yJIbTaToB
JESITCIIBHOCTH,

IPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI W aPTyMEHTHl JPYTHX TpU aHAIW3€ pEe3yIbTaToB
NIeSITEIEHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBEI
no (QuU3MKe I YPOBHS CpeaHEro oOmero oOpa3oBaHUs y OOyYaroOmuxcs
COBEPIICHCTBYETCS AMOIIMOHATbHBIH WHTEIJICKT, MIPEIMOJIar A0
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOIIMOHAILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIMOHAIBHOHN cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYIMPOBAHMS, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
YMOIMOHAITBHBIM H3MEHEHHSM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHUE K JTIOCTIKECHUIO TSI U
yCIIeXy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATH €ro IIPH OCYIICCTBICHUH OOIICHHS, CIOCOOHOCTh K
COYYBCTBUIO M COTIEPEIKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, IPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

NPE/IMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJjb U MeCTO (U3MKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYeCcKOil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
TOUYEYHBIN AJIEKTPUYECKUHN 3apsij, JIyd CBETAa, TOUCUHbIA UCTOUYHUK CBETA, SJCPHAS



MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3a/1ay;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKask MPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKUUS, MACMCTBHE MAarHUTHOIO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JEKTPOMAarHUTHBIE KoJeOaHus U
BOJIHBI, TPSIMOJIMHEHHOE pacpOCTpaHEHHE CBETa, OTpPaKEHUE, MPETOMIICHHE,
uaTepdepeHys, audpakuus W TOMApPHU3AIUS  CBETa, JTUCIEPCUS  CBETa,
dboTtoanekTpudeckuii 3PdexT (hoTodrddhexT), cBeTOBOE AaBiIeHNHE, BOSHUKHOBEHUE
JUHEHYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
pazoaKTUBHOCT;

OMKCHIBATh W3YUYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  PAa3jIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3ys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSIKEHHUE, AJIEKTPUUYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO MOJs, cuia Ammepa, cuia JlopeHua, HWHIYKTUBHOCTD
KAaTYyIIKW, HEPrUsl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
Koje0aHuN B KoJeOaTeNIbHOM KOHTYpe, 3apsl M Cujla TOKa B Mpolecce
FapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE W
ONTHUYECKass CHWJa JIMH3bI, TPU OIMWCAHWUHM MPABWIBHO TPAKTOBATh (HHU3MUECKUN
CMBICTT HCTOJB3YEMBIX BEIWYUH, HMX OOO3HAYCHUS W EIAWHMIIBI, YKa3bIBaTh
GbopMyIbl, CBS3BIBAIOIINE JaHHYIO (HU3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

OMKCHIBATh M3Y4YCHHBbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONb3YS
bu3nuecKkue BEIMYMHBI: CKOPOCTbh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEpUOJ TOJypaciajia, SHEPTUs CBI3U
aTOMHBIX fJ€p, MpPH OINHUCAHUU NPABWIBHO TPAKTOBAaTh (U3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYCHHS M EIUHHIIBI, YKa3bIBaTh (POPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIISATH 3HAaUCHNE (PU3MUECKON BEIMUUHBL;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Yys (PU3HUECKHE
3aKOHBI M MPUHIUIMBL 3aK0OH OMa, 3aKOHBI MOCJEI0BATEIbHOTO U MapajieIbHOrO
COCAUHEHHsI TNPOBOJHUKOB, 3aKOoH Jlkoyisi—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PAaCpOCTPAHEHUsI CBETa, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHINTeWHa Ui pororddekra,
3aKOH COXpaHEHUs! HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs] MacCOBOrO 4Mciia, mocTynatel bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inydaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TPaHUIIBI, OO0IACTH)
IPUMEHUMOCTH;

OTpEeENATh HAlIPaBJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJISl POBOJHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUMN: IMPU ITOM
dbopmynupoBaTh mpobiieMy/3amadyy M = THIOTE3y Yy4eOHOro OKCIEpPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBAaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOJIBI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHMI: TpU OSTOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUIE TAOJHUIl U
rpaduKoB, JAeyaTh BHIBOABI IO pe3ybTaTaM UCCIIEA0BAHMS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJauu
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBL,
HEOOXoaUMbIe JJid €€ pelIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYeHUS (PU3NUUECKOU BEIMYUHBI,

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyX JCHUN C OMOpOM Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTMH JIS TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TOMYJISIPHON MHGOpMaIy, MOJIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBACHATh TPUHLMUIBI JEUCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MacHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HH,



MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, 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 DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

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



COJAEPXKXAHME OBYUYEHUA
11 KIIACC

Tema 2. Ilocmosannwtii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOIO TOKA.
Hctounuku Toka. Cuia Toka. [IocTOsIHHBIHN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
ANEKTPUUYECKOTO TOKA.

DJIEKTPOIBUKYILIAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3axoH Oma 71 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOANUMOCTb
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  pacijiaBax  AJIEKTPOJUTOB.
DNEeKTpOoauTHYECKas: AUCCOUALINS. DIEKTPOIU3.

OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: amIepMeETp,
BOJIBTMETP, PEOCTaT, HCTOYHUKUA TOKA, OJJICKTPOHATrpPEBaTEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYNPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUiibl TOKA U HaIMPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TIOTIEPEYHOT0 CEUCHHS U MaTepuaa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe dBIEKTPOIABIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCThH CONPOTUBJICHUSI METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIHUTOB.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yueHne CMEMIaHHOTO COEIMHEHUSI PESUCTOPOB.



W3mepenne 3meKTpOABIKYIIEH CUIIbI UCTOYHUKA TOKAa U €r0 BHYTPEHHETO
COTIPOTUBIICHUS.

Habmronenue snexrposnnsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
yu4€TOM COJEpPKATEIbHBIX MEXIIPEIMETHBIX CBfA3€M C KypcaMd MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PaKkT, rumoresa, (puU3nyecKas BEIUYMHA, 3aKOH,
Teopusl, HAOJIIOAEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napabona, runepooia, ux rpaguKd U CBONCTBA, TPUTOHOMETpUYECKUE (DyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIUU Ha OCU KOOPJAHUHAT, CJI0)KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, XKUAKOCTEH H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JSJICKTPOIMTUYECKAS JAUCCOLMAIIMS,
rajibBaHHKa.

I'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: NMpeoOpa3OBaHUE JABHKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpeHuss B TEXHHUKE, MOALIMIHUKN, HCIOIb30BAaHUE 3aKOHA COXPAHEHUs
UMIyJbCa B TEXHHUKE (pakeTa, BOJOMET M JPYrHe), JBUTATENb BHYTPEHHETO
Cropanusi, naposas TypOuHa, OBITOBOM XOJOAWJIBHUK, KOHAULMOHEP, TEXHOJIOTUN
IIOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YKCJIE HAHOMAaTEpUAJIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MPUHTED, AIIEKTpOHArpeBaTelIbHbIC npuOopBHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

Paznen 4. JnekrpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumonpeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM wuWHAYKUMU. [IpuHoun cynepno3uiuu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa JNMHHUI MarHUTHOU
WHYKIIUU T0JISI TOCTOSSHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO



IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULBI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabota cunbl JlopeHna.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYLIAS CHJAa HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOW
nHAyKkuu Papajes.

BuxpeBoe dleKTpUYEcKoe Toyie. ODNEKTPOABWKYLIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIEHME CAMOMHIYKLUMH. OJIEKTPOABMXKYILNAsS CHJIA
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUraTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MUHIYKIIMOHHAS 1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O MyYKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKMYA MAarHATHOTO TMOJIA.

B3anmoneiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

ITpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHJIBI MHAYKLIHH OT CKOPOCTH WU3MEHEHHUS
MAarHUTHOTO IMOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

M3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue siBICHUS 3JIEKTPOMArHUTHOU MHIAYKIIAH.

Pa3nen 5. KoJsiedanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUnHble KOEOAHUA
Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHHMYECKHE  KOJeOaHMUS.
['apmonnueckue koseOanws. Ilepwos, dactoTa, aMIuTyAa U (a3a KoJeOAHHI.



[IpyXuHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosnebanwmii. [IpeBparenue sHEPTruu NIpu TaPMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCAbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarouux KojeOaHusAX. BrIHYX/IeHHbIE MEXaHHUUECKHE
Kojebanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHUSI.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPIUM. DKOJIOTUYECKHE PHUCKHU MPHU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHUE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUH JJIEKTpOIIepeaay.

Llemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

HaGmronenue 3aryxaromnux KojieOaHui.

HccnenoBanue cBOWCTB BIHYXKICHHBIX KOJI€OaHUH.

HabGnronenue pesonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

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

Pe3onanc mnpu 1oCienoBaTENbHOM COSOMHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTH ¥ KOHJIEHCATOpA.

Mopenp TMHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

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

HccnenoBaHne NEPEMEHHOIO TOKa B LENH W3 IOCJIEA0BATENbHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHusT W JJiuHa BOJIHBL. [lomepedHble W TPOJIOIBHBIE BOJIHBI.
HUuTtepdepenius u nuPpaxius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3IIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHE, MOsIpU3anus, Audpakuus,
uHTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHusA. Pagnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHUu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas IMAarHOCTMKAa B TEXHUKE W MEAMIMHE, pazap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue ¥ pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue natepdepeHny U AUPPaKku MEXaHHUYEeCKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTOMN KOJeOaHU.

HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpaXkCHHUE,
peoMIICHUE, MOJSIpU3alus, AUPPaKIus, UHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomerpuyeckas ontuka. [IpsAMOIMHENHOE pacHpOCTpaHEHHE CBETa B
OJIHOPOHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoeHne n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

ITpenomiienue cBeta. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCONIIOTHBII MOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee orpaxkenue. [IpenenbHbId yrosa IOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE W OINTHYECKas cuja TOHKOW JMH3BL. [locTpoeHue n300pakeHUil B
COOMpANIIUX U pacceuBaroluX JMH3aX. PopMyna TOHKOW JIMH3BL. YBEIUYEHUE,
JaBAEMO€ JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

Bonnosass ontuka. MHtepdepenuust cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBusa HaOMIOAEHUST MAaKCUMYMOB M MHUHUMYMOB B HMHTEpP(EpPEHLMOHHON
KapTHHE OT JIBYX CHH()a3HbIX KOTEPEHTHBIX UCTOYHUKOB.



Hudpakmuss ceeta. [Judpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIHOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE MNPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBINA armapaT, MHKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOISPOUI.

Jlemoncmpayuu

[IpssMONIMHENHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanne cBOMCTB M300paX€HUM B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Ha6monenue qudpakiuu cera.

Habmronenue aucnepcuu cBeTa.

[TonyueHue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[TonyueHue cekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

M3mepeHne nokasaTess MpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

HabGmnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsl
CIIEMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOAYJIS CKOPOCTHU
CBETa B BaKyyMe, PUHIUIT OTHOCUTEILHOCTU DUHINITEIHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHHUE
JUTVHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Paznen 7. KBantoBasi pusuka
Tema 1. dnemenmol K6AHM OO ONMUKU
®dotonbl. opmyna [Inanka cBs3u sHEprun GOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.



OtkpsiTue U uccienopanune Gorodddexra. Onwitel A. I'. Cronerosa. 3akoHbI

dororddekra. YpaBHenue OiHmTelHa st poTtorddekra. «KpacHas rpaHuiia»
doTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHnyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
doromatuuk, comHeuHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotoaddekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo GhoTodddexTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[InanerapHas moxpens aroma. [locrtynmatel bopa. M3nydenue u morisomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPrMM Ha Apyroil. Buabl
cnekTpoB. CIIEKTp YpOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BousiHoBBIE cBolicTBa yacTtull. Bosnbl 1€ bpoitnsa. KopryckyisipHO-BOJTHOBOM
JyaJn3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HaOmronenue nuHeRyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOEHHs siapa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
BiisiHre paguoakTUBHOCTH Ha )KMBBIE OPraHU3MBI.

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

Anba-pacnan. OJIEKTPOHHBIN W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3JlydeHre. 3aKOH paJuOaKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cumbl. JledexT maccol sapa.



Snepnele peakunu. [lenenue u cuHTes aaep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnembl M TEPCHIEKTUBHI
SJIEPHOUN SHEPTETUKU. DKOJOTHUECKHUE ACTIEKTHI SIIEPHON S3HEPTETUKU.

OneMeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.

MeTo bl HaONIIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHbIe B3auMOAeHCTBHU. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoMCTBAa M IIPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buibcona, siiepHbIid peakTop, aToMHast 6oMo0a.

Jlemoncmpayuu

CuéTyrK MOHU3UPYIOLIUX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

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

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosiHIA U 3BE3L.
3BE3BI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTB». 3BE3MBl IJIaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCJIENOBATENBHOCTU. BHYTpeHHEe cTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BoItonnu CoJiHIa U
3BE3/. DTallbl )KMU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [Tomoxenune m aBwxkeHue CoiHIA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
raJaKkTUK.

Bcenennas. Pacummpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE U3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
IPWIOKEHUHN JJI ONpE/eNIeHUs MOJI0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marmee NOBTOpeHue

Pons ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTU YeJOBEKA, pOJib U MECTO (DPU3UKU



¥ aCTPOHOMHH B COBPEMEHHOW Hay4HOU KapTHHE MUpPA, POJib PU3NUECKON TeOpUn
B (GOpPMHUPOBAHMHM TIPEACTABICHUA O (PU3NYECKONW KapTUHE MHPA, MECTO
bu3NYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABIICHUM O PUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuyenue xkypca ¢usnkn 6a3oBoro ypoBHs B 11 kjmacce ocymiecTBiseTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypCcaMM MAaTE€MAaTHKH,
OHOJOTMH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOAOB HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopwsi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICIb, U3MEPCHHE.

Mamemamuxa: peUIEHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOECKLUHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIMH, TMPU3HAKU TOAOOUS TPEyrOJIHHUKOB,
oTpe/ieJIieHUE TUIOMIAN TIOCKUX GUTYp U 00BEMA TEll.

buonoeus: »nextpuueckue SBICHUS B JKHBOW Mpupojne, KoiebaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITHYECKUE SIBJICHUSA B KUBOU NMPUPOAE, ACHCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON PEHIETKH, CHEKTPAIbHBIN
aHaJu3.

l'eocpagua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX  PYI,
boTOoChEMKA 3eMHOM TOBEPXHOCTH, MPECKAa3aHUE 3eMIIETPSICEHUH.

Texnonocus: NWUHUAM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAS I[1€4b, pajaap, PaguoONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJIHEUHas OaTapes.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS NTPOI'PAMMBLI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

OcBoenune yuebHoro npeamera «Pusnka» Ha YpOBHE cpemHero obmiero oopa3zoBaHus (0a30BbId YPOBEHB) JOJIKHO
00€CTICYUTh JOCTHYKEHUE CIICTYIOIIUX JTMYHOCTHBIX, METAIPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEeIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS Y4eOHOro npeameTta « PU3nKa» JOKHBI OTpa)XkaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyyJaroumxcsi pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MMO3UIIMEN JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHICKOTO
o0111ecTBa, pacIIUPEHUE KU3HEHHOTO ONbITa W OMNbITA JACSITEIBHOCTH B IMPOIIECCE peaau3allid OCHOBHBIX HaIpaBICHUM
BOCIIMTATEIBHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMU 00YYaIOLIErocs Kak akTUBHOIO M OTBETCTBEHHOTO WJIEHA POCCUHCKOIO
00I11eCTBa;

NPUHATHE TPATUIIMOHHBIX 00IIEUYETIOBEUECKUX TYMAaHUCTHUECKUX U JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpecax TpaKIaHCKOro OOIIecTBa, Yy4acTBOBaTh B
caMOyIpaBJIEHUU B 00pa30BaTEIbHON OpraHU3aIiy;

yMEHUE B3aMMOJIECTBOBATH C COLMATILHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIIUSMU U HA3HAUCHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh POCCUICKON TPa)TaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JTOCTHKEHUSIM POCCHUMCKUX YUEHBIX B 00JacTH (DU3MKH U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;



CIIOCOOHOCTh  OIICHWBATh CHUTYAaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAILHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM YHUCJIE B AEATEILHOCTUA YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJItOUas SCTETUKY HAYYHOI'O TBOPUECTBA, MPUCYILETO (PU3NUECKON HAYKE;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K pa3InuHbIM chepaM nmpodecCHOHATBHON NEITeILHOCTH, B TOM YUCJIE CBSI3aHHBIM C (PH3UKOW M TEXHUKOM,
yYMEHUE COBEPILIATh OCO3HAHHBIN BHIOOp OynyIiel npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE MJIaHBI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTU (PU3UKHU HA MPOTSHKEHUU BCEH JKU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH YKOJIOTHIECKOM KYJIBTYPhI, 0CO3HAHUE TII00ATFHOTO XapaKTepa SKOJIOTHISCKUX MPOoOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOLIEH Cpe/le HA OCHOBE 3HAHHUS LIEJEH YCTOMYMBOIO Pa3BUTHUS
YEJI0BEYECTBA,

pacUIMpeHHE OMbITa IEATEILHOCTH KOJIOTMUECKONW HAPaBIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUM 110 (DU3HUKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOopMUPOBAHHOCTHh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUIECKON HAYKH;

OCO3HAHUE IEHHOCTH HAYYHOU NIEATEITLHOCTH, TOTOBHOCTh B MPOIECCE U3YUEHUs (PU3UKHU OCYIIECTBISATH MPOEKTHYIO
Y UCCIIE0BATENbCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITENTEHO (hOPMYITHPOBATh U aKTYaJTM3UPOBAThH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPENETATH SN JEITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEUUS B paCCMaTPUBAEMBbIX (PU3NUECKUX SBIICHUSIX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBbI C y4ETOM aHalM3a MMEIONIMXCS MaTepUajbHBIX W HEMaTePHATBHBIX
pecypcos;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJAM, OILICHUBATh PUCKHU
MOCJIEICTBUM NCATEIIBHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pPEaJIbHOTO, BHUPTYAJIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOICUCTBHUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

BJIaJIETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU IMMOHITUSAMU U METOJIaMH (PU3UYECKON HAYKH;

BJIaJIeTh HaBbIKAMU y4eOHO-UCCIEI0BATEILCKON U MPOEKTHON NEITeIHbHOCTH B 00J1aCTH (DU3UKHU, CIIOCOOHOCTBHIO U
TOTOBHOCTBIO K CaMOCTOSTETLHOMY IIOMCKY METOJIOB peIIeHHs 3adad (U3UYECKOTO COJCp)KaHUs, MPUMECHEHHIO
Pa3JIMYHBIX METO/0B MO3HAHMUS;

BJIQJIETh BHJAMHU JCSATEILHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro HWHTEpIpeTalud, IMpeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYaIHsIX, B TOM YKCIIE TIPU CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTYalIM3UPOBATh 3aJ1auy, BbIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh
apryMEHTBI JJIsl JOKa3aTeIbCTBA CBOMX YTBEP KICHUM, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATh TOJYYEHHBIE B XOJAE PEUICHHS 3aJa4yu PE3yJIbTaTbl, KPUTUYECKU OLCHUBATH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJlaud B 00pa30BaTEIbHOW JEATEIIBHOCTH, B TOM YHCJIE MPU U3YYECHUU
buzukwy;

JIaBaTh OIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yMETb MEPEHOCUTH 3HaHUS 10 (PM3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAIBHbBIC MOJIXObl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unopmanmeii:



BJa/JeTh HaBBIKAMHM TMOJIy4eHUS UHGOpMAlMU (PU3NYECKOTO COAEP)KAHUA U3 HMCTOYHHKOB pPA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh MOUCK, aHAIN3, CUCTEMATU3ALMI0 U UHTEPIPETALNI0O HHPOPMAIIUN PA3NIUYHBIX BUIOB U
dbopm mpeacTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAaIU;

UCTOJb30BaTh CpeNCTBA HH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PELUICHUH KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX W OPraHU3alMOHHBIX 3aJad C COOJ0JeHHEeM TpeOOBaHUI SProHOMUKH, TEXHUKU O€30IMacHOCTH,
TUTHUEHBI, peCypcocOepexeH s, MPaBOBBIX U STUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJACpKAaHMUA B PA3NUYHBIX (opmarax ¢ ydy€ToM Ha3HayeHHs HH(poOpManuu u
LIeJIEBOM ayTUTOPHH, BBIOMpAsi ONTUMAIIbHYIO (DOpMY MPEICTaBICHUS U BU3YyalIU3allUu.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

OCYIIECTBJISATh OOLIEHHE HAa ypOKaxX (PU3UKU U BO BHE-YPOUHOU J1€ATEINBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH()IUKTHBIX CUTYaluil U cMAr4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEACTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYATbHON PaOOTHI;

BbIOMpATh TEMATUKY U METOJbI COBMECTHBIX JACUCTBUN C yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WiIeHa
KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOMN NEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEUCTBUSA MO €€ JTOCTHUKECHUIO:
COCTaBJIAITh IUIAH JEHCTBUM, pacupenessiTh pojid ¢ y4€TOM MHEHUN yYaCTHUKOB, OOCYXKIaTh pe3yJbTaTbl COBMECTHOI
paboThI;

OLICHMBATh KaueCTBO CBOErO BKJIaJa M KaXKIOTO YYaCTHMKA KOMaHIbl B OOIIMH pe3ysbTaT MO pa3pabOTaHHBIM
KPUTEPUIM;

IpeIaraTb HOBBIE ITPOEKTHI, OLICHUBATH UJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETHMYECKOE ITOBEICHHE B PA3JIMYHBIX CUTYyalHsX, MPOSBISITH TBOPYECTBO U
BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENIbHYIO NEATEIbHOCTh B 00MacTh (U3MKH W aCTPOHOMHH, BBISBISTH
po0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEJIBHO COCTABJIATH IIJIAH PELICHUS PAaCUYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBIINOJHEHUS MPAKTUYECKOU
paboThI ¢ yUETOM UMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENNIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHMUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (DOPMHUPOBAHUIO U MPOSBICHUIO SPYAULMH B 00JacTH (PU3UKH, MOCTOSHHO IOBBINIATH CBOM
00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTaTOB
LEIM;

BJa/IeTh HaBBIKAMHU I103HABATEIbHOW pe(dIeKCHr KakK OCO3HAHHSA COBEpUIAEMBIX JEHCTBUI M MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHU;

UCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKU CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEUICHUS 10 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTHUX IIPU AHAJIN3E PE3YJIbTAaTOB ACSITEIBHOCTH;

OPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX [P aHAJIM3€E PE3YIbTATOB IEATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OIIMOKH.

B npouecce 1ocTrkeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPOrPaMMBbI 10 (PU3MKE AJI YPOBHS CPENHETO OOIIEro
o0Opa3oBaHMs Yy 00y4aroLUXCsl COBEPIIEHCTBYETCS SMOLIMOHAIbHBINA UHTEIUIEKT, IPEANONAraouil copMHUpOBaHHOCTS:

CaMOCO3HAaHUs, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHMMATh CBOE AMOILIMOHANBHOE COCTOSHUE, BUJCTh HAmpaBlICHUS
pa3BUTHUSI COOCTBEHHOM SMOIIMOHANIBHOM Cepbl, OBITh YBEPEHHBIM B ceOe;



CaMOpEryJIMpOBaHUsl, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEICHUE,
CIOCOOHOCTh aIANTHPOBATHCS K AMOIMOHATBHBIM U3MEHEHHUSM U MPOSIBISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEW MOTHUBAILIMM, BKIIOYAIOIICH CTPEMJIEHUE K JIOCTHXKEHUIO 1IEJIM U yCIEeXy, ONTHUMU3M, UHUIIMATUBHOCTb,
yMEHUE ACHCTBOBATH UCXO/IS U3 CBOUX BO3ZMOXKHOCTE;

OMIIATUH, BKIIOYAKOIIEH CIOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBATH €ro MpH
OCYIIECTBICHUU OOIIEHUS, CHIOCOOHOCTh K COUYBCTBHIO M COIIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAIONIMX CIIOCOOHOCTH BBICTpAWBaTh OTHOIICHUS C JAPYTMMH JIFOABMH, 3a00THUTHCS,
MPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

MNPEIMETHBIE PE3YJIbTATDI

K xoHmy oOyuenus B 11 KJacce TpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)KaTh
c(OPMHUPOBAHHOCTH y 00YJAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPaAX Poib U MecTO (pU3MKH B (POPMUPOBAHUM COBPEMEHHON HAYYHOW KaPTHHBI MUpPA, B
Pa3BUTUU COBPEMEHHON TEXHWKA W TEXHOJIOTHH, B MPAKTHYECKON AEATEITBHOCTH JFOJIEH, IIEIOCTHOCTh M EIUHCTBO
(U3MUECKON KapTHHBI MUPA;

YUYUTHIBATh TPAHUIBI IPUMECHEHHS W3YYSHHBIX (PU3MUECKHX MOJEJCH: TOYCUHBIH ANIEKTPUICCKUN 3apsii, JIyd CBETa,
TOYEYHBII UCTOYHUK CBETA, SJEpHAsI MOJETh aTOMa, HYKJIOHHAsI MOJIe]Ib aTOMHOTO Si/Ipa MPH pEIIeHNH (PU3HYECKUX 3a/1ad;

pacrio3HaBaTh (hu3HUecKue sBIEHHs (IPOIECCHI) M OOBSICHATH HX HA OCHOBE 3aKOHOB JJICKTPOJINHAMUKYU M KBAHTOBOK
(U3UKH: AIIEKTpUYecKasi MPOBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JACHUCTBHS TOKa, B3aMMOJICHCTBUE
MarHWTOB, JJICKTPOMArHUTHAs WHIYKIHWS, NEHCTBUE MAarHUTHOTO IOJISl HA TMPOBOJHUK C TOKOM M ABIKYIIUHCS 3apsim,
JIIEKTPOMArHUTHBIE KOJICOAHUST W BOJIHBI, NPSIMOJIMHEHHOE pPacHpOCTpaHEHHWE CBETa, OTPAKEHHUE, MPEIOMIICHHE,
uHTepdepeHus, audpakuus U TOJsSpU3alUs CBETa, JUcHepcus cBera, (orosnexTpuueckuid 3pdext (dhoTorddekr),
CBETOBOE JIaBIICHHE, BO3HUKHOBCHHE JIMHEHYATOrO CIEKTpa aroMa BOJOPOJA, CCTECTBEHHAS H HCKYCCTBEHHAsS
pPalnOaKTUBHOCTB;

ONMCHIBATh HM3YYEHHBbIC CBOWCTBA BellecTBA (DJIEKTPHUUYECKHE, MATrHUTHBIC, ONTHUYECKUE, OSJICKTPHUYECKYIO
IPOBOJUMOCTh PA3JIMYHBIX CpEll) W DIIEKTPOMATHUTHBIC SIBICHHS (IIPOILECCHI), HCIONB3YS (U3NYCCKHE BEITUYHUHBL:



ANEKTPUUYECKUN 3apsl, CHila TOKa, SJIEKTPUUECKOE HAMPSHKEHUE, JIEKTPUUECKOE COMPOTUBIIECHUE, Pa3HOCTh OTEHIMAJIOB,
AJIEKTPOJBIDKYINNAS cuia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJsl, cujia Amrepa, cwia JlopeHiia, MHAYKTHBHOCTb
KaTYIIK{, YHEPTUS IICKTPUIECKOTO M MAaTHUTHOTO TIOJICH, TIEPUO]T M YacTOTa KOJeOaHuii B K0JieOaTeTbHOM KOHTYPE, 3apsij
U CUJla TOKa B IPOLIECCE TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJjieOaHUM, (POKYCHOE PAcCTOSHHME M ONTHYECKas cuja
JIMH3bI, IPU OMKUCAHUU MPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIOJb3YEMbIX BEIMUYMH, UX 0003HAUEHUS U €IUHHUIIbI,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIONTUE JAHHYIO (PU3MUECKYIO BEIMUNUHY C IPYTUMH BEIMYUHAMU;

OTIMCHIBAaTh HM3YYCHHBIC KBAHTOBBIC SIBJICHUS U TIPOILECCHI, WCIONB3YSd (PU3NYECKHE BEJIMYMHBI: CKOPOCTH
AIIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M YaCTOTA CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ MOJypacnaga, SHEPTrus
CBS3M ATOMHBIX SJIE€P, MPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX BEJIIUYUH, HUX
0003HaUEHUS U €IUHUIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIUUYHUHY C APYTUMH BEITUYHMHAMM,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BETNYUHBI,

aHANMM3UPOBaTh (M3MYECKUE TPOIIECCHl W SBIICHUS, WUCTONL3Ys (PU3MUYecKWe 3aKOHbI M TPHHIMIMBL 3akoH Owma,
3aKOHBI  TMOCJEAOBATEIbHOIO W MMApauIeIbHOTO COEAMHEHUS MPOBOJHUKOB, 3akoH Jxoyns—JleHuma, 3akoH
AIIEKTPOMArHUTHON WHAYKIMH, 3aKOH MPSMOJMHEHHOr0 paclpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHUSI CBETA, 3aKOHBI
MpEJIOMJICHUST CBETa, ypaBHEHHE OWHIITeWHa a1 ¢GoTtodddexra, 3aKOH COXpaHEHHUS HHEPTUU, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAHEHHMs JIEKTPUUYECKOTO 3apsA/ia, 3aKOH COXPAHEHHs MacCOBOr0 4YHCIia, MocTyiaTel bopa, 3akoH
PaJMOAaKTUBHOTO pacmaja, Mpu dTOM pa3linyaTh CIOBECHYIO (GOPMYIUPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAXKEHUE U
yCJoBUS (TpaHUIlbI, 001aCTH) TPUMEHUMOCTH;

OTpENENATh HalpaBiIeHUE BEKTOpa WHAYKIIMM MArHUTHOTO MOJs MPOBOJHUKA C TOKOM, CHUJIbI AMIEpa U CHJIBI
JlopeHua;

CTPOUTH U OMHUCHIBATH U300paKEHHE, CO3AaBAEMOE ILIOCKUM 3€pKajioM, TOHKOU JIMH30M;

BBITIOJIHATh 3KCHEPUMEHTHI M0 UCCIEIOBAHUIO (DU3MYECKUX SIBJICHUI M MPOLECCOB C MCIOJIb30BAHUEM IMPSMBIX U
KOCBEHHBIX M3MEpPEHUU: Mpu 3TOM (OpMYIUPOBATh MpoOiieMy/3aiadyy M TUIOTE3Y y4eOHOro 3KCHEepUMeEHTa, coOupaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMS, IPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBOBL;

OCYIIECTBIISITh MPSIMBbIC ¥ KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYHH, IIPU STOM BBIOMPATh ONMTUMAILHBIN CIIOCO0
W3MEPEHUS U UCTOJIb30BATh U3BECTHBIE METO/IbI OIIEHKH MOTPEITHOCTEN U3MEPEHUM;



UCCIIEIOBaTh 3aBUCUMOCTH (DU3WYECKUX BEIMYUH C HCIOJB30BAaHMEM TMPSAMBIX H3MEPEHHil: TpH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCUPOBATH PE3yIbTAThI MMOJIYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BETUYMH B BHIE TAOIUI U
rpaduKoB, JenaTh BRIBOBI IO PE3yJIbTaTaM MCCIIEOBAHMUS,

coOiroaarh mpaBuia 0€30IaCHOIO TpyJa MpU IMPOBEIECHUU HCCIENOBAHUN B paMKaX Y4eOHOIO SKCIIEPUMEHTA,
y4e0HO-UCCIIEIOBATENLCKOM M MPOEKTHOW  JESATEIbHOCTH C  HUCIOJb30BAaHUEM  HM3MEPUTEIBHBIX YCTPOHCTB U
1abopaTopHOTO 000PYIOBAHUS;

pemath pacy€THbIE 3a7]a4d C SIBHO 33JaHHON (PU3NYECKOM MOJAEIBIO, UCTIOIb3Ys (PU3NYECKUE 3aKOHBI U TIPUHLIUIIBI,
Ha OCHOBE aHajM3a yCJIOBHUS 3aJayd BbIOMpaTh (PU3NYECKYIO MOJEIb, BBLICHATh (PU3MUECKUE BEJIUYMHBI U (DOPMYIIHI,
HEOOXOUMBbIE JIsl €€ PELICHUs, NMPOBOJUTH Pacu€Tbl U OLEHUBATh PEAJbHOCTh IOJIYYEHHOI'O 3HA4YE€HUs (PU3HUECKOM
BEJIMYMHBIL;

pemaTh Ka4eCTBEHHBIE 3a7a4M: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUYMBYIO LIETIOYKY PACCYKIACHHUM C OMOPOM Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHHUS;

UCIOJIb30BaTh IPU PEIICHWM YYeOHBIX 3aJady COBPEMEHHbIE HH(OPMALMOHHbIE TEXHOJOTMH i1 IOUCKA,
CTPYKTYpPUPOBAHHUS, UHTEPIPETALUNA U IPENCTABICHUS Y4eOHON M HAy4YHO-IOMYJIAPHOW HMH(OpManMM, MOJTyYEHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBSACHATH MPUHIIMIIBI JEHCTBUS MalIMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inydaTh YCIOBUS X 0€30IaCHOTrO
VICIIOJIb30BaHUs B IOBCEHEBHOW KU3HU;

OPUBOJUTH TIPUMEPBI BKJIAJa POCCUHCKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKd, B OOBACHEHUE
IIPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETUUYECKUE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU JUIsl oOecnedyeHus Oe30MacHOCTU TNPHU
oOpaiieHuu ¢ npuboOpaMu M TEXHHUUYECKHMMH YCTPOMCTBaMH, [JIsl COXpPAHEHHUS 370pPOBbS M COOJIIOJIEHUS HOPM
DKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOLLEH CPEaE;

paboTaTh B TPYIIE C BHINOJIHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh pPabOTy IPyMIbl, PAllMOHAIBHO
pacnpenensaTb 00s13aHHOCTU M IUIAHUPOBATh AESITEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBAaTHO OLEHUBATh BKJaJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIBI B PEeLICHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. 3JIEKTPOJAUHAMUKA
L1 MarunuTtHoe nosie. JIeKTpoOMarHuTHas 1 | 3 bubnmnoreka [JOK
’ WHTYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bu6nuoreka [IOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 5 | bubnmnoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 Onrikca 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

11 OCHOBBI CIEUATIBHON TEOPUH 4 | bubmunoreka LIOK
OTHOCHUTEIIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU OMTUKHU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmunoreka LIOK

4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE A/1pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3znen 6. OBOBHIAIOIEE IOBTOPEHUE

6.1 Ob6o06maro1iee MOBTOPEHUE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

ITOYPOYHOE IINTAHUPOBAHHUE

11 KJJACC
Ne KoauuecTBO 4acoB
®opM = DJIEeKTPOHHbIE
. Tema Koutpon  Ipaktuu bl uudposbie
/ Ypoka Bceero bHBIC ecCKue KOHTP 06pa30BaTeJ1beI
- padoThbI padoTsI ot e pecypchl
ONeKTprYeckn | OneKTpuUYecku
" TOK. N TOK.
Ycnosune Ycnosue
CYLLIECTBOBaAHM | CyLLLECTBOBAHMU
S A
SNEKTPUYECKOT | SMEKTPUYECKOT Bu6mmorexa IIOK
0 ToKa. 0 TOKa. https://m.edsoo.ru/
OneKkTpruyeckn | SneKTprUYecKkn ff0c9778
M TOK B N TOK B
pasnnyHbIX pasnu4HbIX
cpepax. [(asbl cpenax. [(asbl
W XXUOKOCTH. N XXUOKOCTW.
3akoH Oma 3akoH Oma
NSt NONHON NS NOJsIHON
uenu. uenu.
MpumeHeHne MpumeHeHne
3akoHa Oma 3akoHa Oma
LS NOSHOW ANs NOMHOM bubmorexa [IOK
uenu. uenw. https://m.edsoo.ru/
MonynposogH | MNMonynpoBoaH ffOc98fe
MKOBble NKOBblE
npmnéopsl, npubopsl,
rasoBble rasoBble
paspsiabl. paspsgbl.
PeweHne PeweHne
3agad no 3agad no
Teme: TeMe:
«OneKTpuyeck  «AnekTpudeck
WA TOK B WA TOK B
pasnnyHbIX pasnu4HbIX Bu6nuorexa [IOK
cpeaaxy. cpenax». 1 https://m.edsoo.ru/
O0606LeHne O606LeHne
TeMbl: TEMbI: ff0co8fe
«OneKkTpuyeck = «AnekTpuyeck
N TOK B W TOK B
pasfnyHbIX pPasnmnyHbIX
cpeaax» cpegax»
PelweHne PeweHne
3agad no 3agad no bubmmorexa [IOK
Teme: Teme: 1 https://m.edsoo.ru/
«3aKoHb! «3aKOHbI ffoc9acO
NOCTOSIHHOIO NOCTOSIHHOIO



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

TOKay. TOKay.

PelweHne PeweHune

3agad no 3agad no

Teme: Teme: bu6mmoreka [IOK
5 «»INEKTPUYEC | «»INeKTpuyec https://m.edsoo.ru/

KU Tok. Buabl | knin Tok. Buabl ff0codf4

COEeMNHEHNN. COE€OMNHEHNN.

PeweHne PeweHne

3apad: «Buabl | 3agad: «Bugbl
6 | coeauHeHws coenHeHws

NPOBOJHMKOBY» | NPOBOAHUKOBY»

MarHuTtHoe MarHuntHoe

none u ero none u ero Bubmmoreka [IOK
7 XapaKkTepucTn | XapakTepuctu https://m.edsoo.ru/

KK. KU. ff0cals0

HencTteune [HenctBue

MarHuTHOro MarHuTHOro Bbu6nmoreka LIOK
8 nons Ha nons Ha https://m.edsoo.ru/

NPOBOAHMK C NPOBOAHUK C

TOKOM. TOKOM. ff0ca600

O606uweHne O60o6weHne

TEMb: TEeMbI:

«3aKoHbI «3aKOoHb!
9 NOCTOSIHHOIO NMOCTOSIHHOIO

TOKay. TOKay.

PeweHne PeweHne

3agav. 3agau.

JlabopaTopHasa | JlabopaTopHas

paborTa: paborTa:

«U3mepeHune «M3mepeHune

34Cw 30Cu bubnuoreka LIOK
10 BHYTPEHHEro BHYTPEHHEro https://m.edsoo.ru/

COMPOTMBIIEHN | COMPOTUBMEHU ff0cab82

1 ICTOYHMKA S UCTOYHMKA

TOKay. TOKay.

Asnexve n sAeneHue u Bbu6nmuoreka [JOK
11 | 3axoH OMU 3akoH OMM https://m.edsoo.ru/

ff0cad58

PeweHne PeweHne

3ajad no 3a7ad no Bbu6nuoreka [JOK
12 teme: «3akoH | Teme: «3akoH https://m.edsoo.ru/

SMWy. 3MWy. ff0caf06

KoHTponbHas KoHTponbHas
13 paborta 3a 1 pab6oTta 3a 1

YyeTBepTb YeTBepPTb



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

PeweHne PeweHne

3agauv: 3afauy:

[HenctBuns [HewncTtBuns bubnnorexa [IOK
14  MarHuTHoro MarHuTHOro hitps://m.edsoo.ru/

nons Ha nons Ha

ff0cb820

NPOBOAHMK C NPOBOAHUK C —_—=

TOKOM. TOKOM.

PeweHne PeweHne

3agadv no 3apad no

Teme: «3akoH  Teme: «3aKoH Bubmmorexa IIOK
15 | B3MWwu3akoH | OMW u 3akoH https://m.edsoo.ru/

CaMOVHAYKUUM | cCaMOUHAYKLUNK ffOcb9c4

». ».

JlabopaTopHasa | JlabopaTopHas

pabora: pabora: Bbubnauorexka [IOK

« «
16 @ Viaydenne Viayuerne https://m.edsoo.ru/

SABMeHne ABMNeHne

SMWU». SMW». ff0cbb36

PeweHne PeweHne

3agauv: 3afauy:

«MarnutHoe «MarnutHoe Bubmmorexa [IOK
17 | none n ero none u ero https://m.edsoo.ru/

XapakTepucTn | XapakTepuctu ff0cbd34

K. Kn».

O0606LeHne O606LeHne

TeMbl: TEMbI:

«MarHuntHoe «MarHuTtHoe
18  none». none.

PelweHne PeweHne

3aau. 3apau.

OnekTpomarHu | OnekTpomarHu

THBlE THBlE bu6mmoreka [IOK
19 koneBaHus v | konebBanus u https://m.edsoo.ru/

MX BUObI MX BUAbI ff0cc324

PeweHne PeweHne

3agadv no 3apad no

Teme: «Buabl Teme: «Buabl
20 3NEeKTpOMarHuM | anekTpomarHu

THbIX THbIX

KonebaHuny. KonebaHumny.

PelweHne PeweHne

3agadv no 3apad no

Teme: Teme: bu6mmoreka [IOK
21 | «3nektpomarH = «3dnekTpomarH https://m.edsoo.ru/

WUTHbIE WUTHblE ffOccas4

KonedaHns». KonebaHus».
22  [lepemeHHbIn MepemeHHbIN bubmuoreka [JOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

ANEKTPUYECKN
" TOok n SMI.
PeweHne
3agad no
Teme: «OMI n
nepeMeHHbIn
TOK».

3NEKTPUYECKN
n ToK 1 QM.
PeweHune
3agad no
Teme: «OMI1 un
nepemMeHHbIn
TOK».

https://m.edsoo.ru/
f0cecOc

Peluenne
3agadv no
Teme: «OMIM u

Pelwenne
3apad no
Teme: «OMIM n

bu6mmoreka [IOK

23 N 5 https://m.edsoo.ru/

nepemMeHHbIN rnepemMeHHbIN

ToK». TOK”. ff0cefed

OMB u nx OMB n ux

CBOMCTBA. CcBOMCTBA.
24 Pelwenue PeLueHue

3agau. 3afau.

Peluenne Pelwenne

3agad no 3agjady no

Teme: Teme: bubanorexka [HOK
25 «3dnekTpomMarH | «dnekTpomarH hitps://m.edsoo.ru/

UTHblE UTHblE

KkonebaHua un KonebaHusa n ffOcc6f8

BOJHbI». BOJHbI».

O0606LeHne O606LeHne

TeMbl: TeMbI:

«dnekTpomarH = «JneKkTpomart bu6moreka [IOK
26 UTHbIE UTHbIE https://m.edsoo.ru/

konebaHua un konebaHusa n ff0cd350

BOJHbI». BOJHbI».

3aKkoHbl 3aKoHbI

reomeTpuyeck  reomeTpuyeck Bu6nnorexa [IOK
27 g"' onThKM. (F)>M onThkN. https://m.edsoo.ru/

eLieHne elleHne

3agau. 3afau. ffOcd4e0

Xop ny4yen B Xopg ny4yen B

3epkanax, 3epkanax,

npusmax un npuamax un bu6mmoreka [IOK
28 gMHsax. ngsax. https://m.edsoo.ru/

ONHOBbIE OInHOBbIE

cBOWNCTBa CBOWCTBa ff0cd7f6

cBeTa cBeTa

Peluenne Pelwwenne

3afad no 3afad no bubimoreka [IOK

Teme: «Xo Teme: «Xo,
29 - oA - «10R https://m.edsoo.ru/

nyyen B nyyen B

3epkanax, 3epkanax, ff0cd67a

npuamMax u npmamax u



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

NNH3axX» . TNNH3ax» .
JlabopaTopHasa | JlabopaTopHas
paborTa: paborTa:
«M3mepenne | «M3mepeHue But6mmoreka IIOK
30  nokasatens nokasatenst https://m.edsoo.ru/
npenioMnieHns | npenommneHuns ffOcddle
cTeknay. cTeknay.
KoHTpornbHas KoHTponbHas
31 paboTa 3a 1 paboTa 3a 1
nonyrogue nonyrogue
AHanuns AHanua
KOHTPOJSIbHON KOHTPOJbHOWN
paboThbl. paboThbl.
JlabopaTopHasa | JlabopaTopHas
pabora: pabora:
«Onpepgenenn | «OnpepeneHu
32 | e onTuueckoii € OMTUYEecKon
cunbl 1 Cunbl U
¢oKyCcHOro (POKYCHOro
paccTosiHUS paccTosiHUS
cobupatowen cobupatoLlen
NUH3bIY. TNNH3bIY.
PelweHne PeweHne
3agad no 3agay no
Teme: Teme: bu6mmoreka [IOK
33 «BonHoBble «BonHoBble https://m.edsoo.ru/
CBOMCTBA CBOMCTBA ffOced22
cBeTa» cBeTay
LLkana LLkana
3NEeKTpOMarHuM | anekTpomarHu Bu6nmorexa [IOK
34 | THBIX BOMH. THbIX BOIH. hitps://m.edsoo.ru/
OnTuyeckne OnTuyeckne
npmnoopbl. npuoopsbl. ff0cf02e
OnekTpoamMHa | OnekTpoavHa
MUKa 1 MUKa 1
NPUHLAN NpUHLMN
OTHOCUTENBHO | OTHOCUTENBLHO
35 cm. CTW.
OTHocutenbHo | OTHOCUTENBLHO
CTb CTb
O[HOBPEMEHH | OAHOBPEMEHH
OCTW U ANVHbI. | OCTU U ATVHbI.
B3saumocssasb | Bsaumocsasb Bubnuorexa LIOK
36 Maccetu Macchbl 1 https://m.edsoo.ru/
3HEeprum 3Heprum 0362
PelweHne PeweHne
37 bu6mmoreka [IOK
3agad no 3agad no



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

TEME: « TEME! « https://m.edsoo.ru/

OnemeHTsl AnemeHThI ffOcfad?2

PEenATUBUCTCK | PEnsATUBUCTCK

on on

OVNHaMUKN». OVHaMUKNY.

Peluenne PelwweHnne

3agad no 3agad no
38 InemeHTh AnemenTel https://m.edsoo.ru/

PEensATUBUCTCK | PENATUBUCTCK

oil oif ff0cfc68

OVNHaMUKN». OVHaMUKN Y.

doTtoadppekt | PotoadpekT bu6mmoreka [IOK
3Q | W €ro3akoHbl. | U ero 3aKOHbI. https://m.edsoo.ru/

ff0cf610

O606L1eHne O606LeHne

TeMbI: « TeMbI: « bubmorexa [IOK
40  3nemeHTbI OnemeHTbl https://m.edsoo.ru/

CTOn». CTOn». ffOcfel6

Peluenne Pelwenne

3apa4 no 3afja4q no bubmmoreka [JOK
41 TZMG: beme: https://m.edsoo.ru/

«®DOTOHBI 1 «®DOTOHBI 1

SMB». SMB». ffOcffe4

Mopenu Mopenu

CTpOeHus CTPOEHUA

atoMa. aToMa. bu6mmoreka [IOK
42 Moctynatbl MocTynatsl https://m.edsoo.ru/

Bopa. ATom Bopa. ATom ff0d015e

BOZOpOAA. BOJOpOAA.

CnekTpbl. CnekTpbl.

Ucnyckanma n | McnyckaHus m

norrnoLueHune rornoLueHue

cBeTa cBeTa Bbu6nmuoreka [JOK
43 aToMaMMu. aTomMmamMu. https://m.edsoo.ru/

PelueHne PelueHne ff0d04a6

3agad. 3agau.

Jlazepebl. Jlasepsbl.

Peluenne Pelwenne

3agad no 3agad no
44 Teme: «KAToOMbl | Teme: « ATOMbI

1 nocTynarsl 1 nocTynarb!

Bopa». Bopan.

PeleHve PewweHue bubmuoteka [JOK
45 | sapad sapad https://m.edsoo.ru/

ff0d0302



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

CocrtaB CoctaB

aTOMHOro aTOMHOro

aapa. aapa.

CrpoeHue CrpoeHue Bbubmauorexka [IOK
46 ?’;?D,h;iZIKTMBHO ?’;(;“I//II?));KTMBHO hitps://m.edso0.ru/

CTb W ee BMAbl. | CTb U ee BuAbI. ff0d091a

PagunoaktuBH PagnoaktuneH

ble pacnagbl. ble pacnagbl.

OHeprusi OHeprus

CBSA3U aapa. CBSA3M siapa.

YpenbHasd YnenbHasd

3HEpPrust CBA3N | 3HEprusi CBSA3N

aapa. aapa.

PelueHue PelweHune Bu6mmoreka LIOK
47 ::ﬂ? no ::fn‘? no https://m.edsoo.ru/

«3QHeprus «OHeprus ff0d0afa

CBA3U aapa. CBsI3M A4pa.

YpoenbHas YpenbHasa

3HEprns CBA3N | 3HEprusi CBA3N

aapay. agpar.

3akoH 3akoH

pagMoOaKTUBHO = pagMOaKTUBHO

ro pacnaga. ro pacnaga.

Pewenve Pewwenuve Bbubnuorexa LIOK
48  samad. sana-. https://m.edsoo.ru/

Bbuonornyecko | buonornyecko

e Jencreue e Jencreue ff0d0afa

pagvoaKkTUMBHBI | paguoaKTUBHBbI

X U3MYyYeHUn. X U3NyYeHun.

MNpoeepouHas | MNpoBepoyHas Bbubnuoreka LIOK
49 | Ppaborasa3 pabora 3a 3 https://m.edsoo.ru/

YyeTBepTb YeTBepPTb ff0d0cas

PeweHne PeweHne

3aaa4 no 3ana4 no bubnnorexa [HOK
50 Teme: «3akoH | Teme: «3aKkoH https://m.edsoo.ru/

pagvoaKkTMBHO | paguoaKTUBHO

ro pacnaga. ro pacnaga. ff0d0fd2

ApepHble AnepHbie

peakumm. peakuum.

OHeprus OHeprus

[erneHusa sgep | oeneHus aaep

ypaHa. ypaHa.
51 | PelwweHue PelweHune

3agad no 3agad no

Teme: Teme:

«QHeprus «3JHeprus

neneHnsa n neneHus un

CUHTE3a CUHTE3a



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

aTOMHbIX aTOMHBbIX
aaep». aaepy.
CemuHap no Cemunap no
Teme: « Teme: «
OnemeHTapHbl = OnemMeHTapHbI
€ 4acTuubl N € yacTuupl n Bu6nnorexa [IOK
52 nx Bnabi». X BUObi». httDS//m edSOO rll/
dyHaameHTan | dyHaameHTan ff0d1162
bHble bHblE —_—
B3aMMOJENCTB | B3aMMOJENCTB
us ns
PelweHne PeweHne
3a4adv no 3agad no Bu6mmoreka LIOK
53 TeAme. TeAme. https://m.edsoo.ru/
«ATOMHad «ATOoMHas
ff0d1356
dusnkar. dusukar. —_—
O606LeHne O606L1eHne
TEMBI: « TeMbI: « bubmnuorexa LHOK
54 | ATomHas ATOMHas https://m.edsoo.ru/
dursmkar. dmamnkar. ff0d0e38
lMoBTOpEHME. lMoBTOpEHMe.
55 | MexaHuka. MexaHuka.
PeweHne PeweHne
3agad no 3agad no
56  Tewme: TeMe:
«MexaHunka» «MexaHuka»
lMoBTOpEHME. lMoBTOpEHMe.
OcHoBbl MKT. | OcHoBbl MKT.
57 TepmoguHamn | TepmoguHamm
Ka. Ka.
PelweHne PeweHne
3agad no 3agay no
58 | Tewe: Teme:
«OcHoBbI «OcHoBbI
MKT». MKT».
lMoBTOpEHME. lMoBTOpEHMe.
PelweHne PeweHne
59  3ajau: 3apav:
«TepmoanHam = «TepmoanHam
nka» nka»
lMoBTOpEHME. lMoBTOpEeHue.
OnekTpoanHa | OnekTpoanHa
60 | Muka. MUKa.
OnekTpocTtatn | AnekTpocTtatn
Ka. Ka.



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

PeweHne PeweHne
3agav 3apav

61  «3nektpoctar = «3nekTpocTaT
nka» nKka»
lMoBTOpEHME. lMoBTOpEHMe.
3aKkoHbl 3aKoHbI

62  nocTOsHHOTO  MOCTOSIHHOTO
TOKa. TOKa.
lMoBTOpEHME. lMoBTOpeHue.
PeweHne PeweHne
3a0av:; « 3agad: «

63 3akoHbl 3aKOHb!
NOCTOSIHHOIO NOCTOSIHHOIO
ToKa» ToKa»
NogoBas [opoBas

64  KOHTpOrbHas KOHTpOJIbHas
pabora. pabora.
AHanuna AHanus
KOHTPOJSTbHON KOHTPOJbHOWN
paboThbl. paboThbl.

65 lMoBTOpEHME. lMoBTOpEHMe.
PeleHne PeweHne
3ajayv: 3apauv:
«OnTunka» «OnTuka»

OBIIEE

KOJIMYECTBO 65

YJACOB I10

I[TPOIT'PAMME




