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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM deaepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUM TpenojiaBanust yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHM3anusIX Poccuiickoiu denepanuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBbI.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlUUd MEXKIPEAMETHBIX
CBs3e (DM3BHKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpenaMeramu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUs (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUs;

e cozepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM 00ydeHusl.

dusuka Kak Hayka O HauOojee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiemM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEMH,
busnueckoit reorpadueir u actpoHommei. Vcmonmp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCQ, TOJIYYEHHS] HOBBIX MAaTEPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUW MPHUMEHSTH
HAy4YHbIA METOJI MO3HAHUS NP BHINOJHEHUU UMU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢Gu3uku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
0o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs IMOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIeHUs
po0sIeM paloOHAIBLHOTO MPUPOIOIIONIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCA (Pu3mueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpPOeHHUsl (PU3NUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAaHHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0 B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHW3allid IKCICPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUUYECKHUX
IpaKTHUECKUX PaldoT. BrlaeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JJIi KOHTPOJII U OIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalieHus: kabuHera ¢usuku. Ilpu »>TOoM obecneuynBaeTcsi OBJAJICHUE
0o0y4JaloImMMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUS, MCCIECIOBaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipyu »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAOTCA 3aJa4d C SIBHO
3aJJaHHON (PU3MUECKON MOJEINBIO, MTO3BOJISIOIINE IPUMEHITh N3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUpPYs 3HAHUS U3
pa3HbIX pasnesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
oOBsICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBICHUH M MPOILECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONEIM IJI CHUTyallld MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k marepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTO Tpoiecca 0a30BBI yPOBEHb Kypca
(Gbu3MKN Ha YpOBHE CpeHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunere (pu3MKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBHITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JlemoHcTpanoHHOEe  000OpynoBaHWe (QOpMHUpPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (U3HKE KIIOUYEBbIX JIEMOHCTpAaIUil masis
UCCIICIOBAHMUSI  U3yYaeMbIX SIBJICHUH M  TPOIECCOB, OSMIUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o0OOpymOBaHME [JIsi YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMU HENISIMU U3y4eHHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCS:

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

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (PopMHUpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHWE yMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
(du3nyeCKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKK AJ PAa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX Lene 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

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



e TMpHUOOpETEeHHWE  CHUCTEMBl  3HAaHUKH 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DUM3MKY, OJJIEKTPOJAMHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHU TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
0oOBbsCHEHHsS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7ad4 C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3anue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(pOpMAaIHH,
oTpezieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTaTta;

e CO3JaHUE YCJIOBUU JUIA PAa3BUTHsS YMEHUMN MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPUYECKOU J1€ATEbHOCTH.

Ha wusyuenune ¢usuku (06a30BbIi ypOBEHb) HA YpOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJacT BBIOOP
npoBeeHusl J1ab0opaTopHbIX pabOT M ONBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIHUXCS.



COJEPXKXAHUME OBYUYEHUA
11 KJIACC

Pasznen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. In1eKmMpPOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumoaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM UWHAYKOUU. [IpuHOuUn cyneprno3unuu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHa JMHUN MarHUTHOU
VHIYKIWAH NOJISI TOCTOSSHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NPOBOJHHUKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPsSIMOTO NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIpaBJICHUE.

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

SIBneHne AneKTpOMarHuTHOM HMHAYKIUU. [IOTOK BEeKTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBIKYIAsi Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snekrpuueckoe rmose. OIJEKTPOIBHXKYILAs CUJla HHAYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJBIXKYIIAs  Ccujia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MArHUThbl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1EYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JIvHUM MHAYKIMYA MATHUTHOTO TOJISL.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBrIeHME HIIEKTPOMArHUTHON UHIYKIIAH.

[TIpaBuno Jlenua.



3aBUCHUMOCTh JJIEKTPOABUKYIIECH CHJIbI MHIYKIIMU OT CKOPOCTH WM3MEHEHHS
MAarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnyeckue konebanus. [lepuona, yactora, amrmummryga u (aza xoneOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4ECKUHA MASTHUK. YPaBHEHHE TaAPMOHHYECKUX
kosebanwmii. [IpeBpareHue sHEPTruu IpU raPMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPIUU B UJI€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepemennblii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJeOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).

HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXICHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHHS] OT BPEMEHU) ISl
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3zonanc mnpu mocienoBaTENbHOM COEJUHEHHM PE3UCTOPa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpa.

Mopenp TMHUY IEKTPONEPEAAUH.



Vuenuueckuu sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacchl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B [ENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u In1eKmMpoMaZHUMHbLE 60JIHbL

Mexanudeckue BOJIHBI, YyCloOBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHuss M JuHA BojaHbL. [lomepedHble M NPOAOJIBHBIE  BOJIHBIL.
NnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUSA M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenTanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHME, MPEIOMIICHHUE, MOJspU3anus, Audpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IprHLIMIBI pagnuoCBs3U U TeneBuaAcHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJ0IbHBIX BOJH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue natepdepennnn u qudpakimuy MEXaHUIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOW KoJeOaHu.

HccnenoBanne  CBOMCTB — DJEKTPOMATrHUTHBIX — BOJIH: OTpaXkCHHUE,
pesoMIICHUE, MOSIpU3aLns, AUPPaKIKsl, UHTEpPEepeHIus.

Tema 3. Onmuka

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

OTtpaxeHue cBera. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKaje.

ITpenomiieHue cBeTa. 3aKOHBI IIPEIOMIIEHUS cBeTa. AOCOIOTHBII MOKa3aTeNb
npenomieHus. [lonmHoe BHyTpeHHee orTpaxenue. I[IpenenbHbId yrom IOJHOIO
BHYTPEHHETO OTPAKEHUSI.



Hucnepcus ceeta. CroxxHbIil cocTaB 6enoro cBeta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHME U ONTHUYECKas cuja TOHKOM auH3bL. [locTpoenune uzoOpakeHuilt B
coOMpalolIMX U PacceuBaOIIMX JiMH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHE,
JTaBaeMoe€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWuTrepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpaxuus cBera. JudpakimoHHas peméTka. YCJIOBHE HaOJI0ICHUS
IJIABHBIX ~MAaKCUMyMOB IIpM IIQJICHHH MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M IPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Llemoncmpayuu

[IpssMONIMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[lonHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHUI B JTHMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmronenue natepdepeHnm cBera.

HaGmronenue nudpakiuu cBera.

Ha6monenue nucnepcun cBera.

[lonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBI.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

M3mepenne nokasaress npesioMIICHNs CTEKIIA.

HccnenoBanue cBONCTB M300pakeHU B JTHMH3AX.

HabGmnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieIUAJIBHON TEOPHMH OTHOCUTEIbHOCTH
I'panuiel  OPUMEHMMOCTH — Kiaccuyeckod — MexaHuku.  IloctynaTsl
CHEIUAJIbHOM TEOPUM OTHOCUTENIBHOCTH: WHBAapUAHTHOCTb MOJYJII CKOpPOCTH
CBETa B BaKyyMe, IPUHLUII OTHOCUTEIBHOCTH DWHIITENHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHHUE
JUTVHBI.
OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTULIBI.



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

Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KAHMOBOU ONMUKU
®dotonbl. opmyna [lnanka cBs3u sHEpru GOTOHA C €r0 YaCTOTON. DHEprus
U UMIyJbC (POTOHA.
OTtkpeiThe u ucciaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

dboroaddexra. YpaBuenue ODiuiHITeiHa 1711 doTodddexra. «KpacHas rpanuiiay
doTtorpdexra.

JlaBrienne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOe NeCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NpUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, COJTHEUHAs: OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®otorh(DHeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNIHETo GoTodddexTa.

CBeToauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nmydenue u morioumeHue
(GOTOHOB MpU MEepexoje aTomMa C OAHOTO YPOBHSA JHEPruu Ha Apyrou. Bumabl
cnekTpoB. CHIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

Bonnosele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsspHO-BOJIHOBOM
JyaJu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPalbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu

Monens onbiTa Pezepdopa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmronenue nuHedvaTbIX CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HaOGmronenue mMHeRYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  coctasa



paanoakTUBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3TydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykimonnas mogens siapa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnan. OJIEKTpPOHHBIN W TO3UTPOHHBIN Oera-pacnaa. ['amma-
u3Jly4eHue. 3aKOH PaJuOaKTUBHOIO pacmaa.

DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jleext maccer sapa.

Snepnpie peakuuu. /leneHne u CUHTES SA€ED.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCHEKTHUBBI
AJIEPHOM DHEPrETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCcTULbI. OTKPBITUE TO3UTPOHA.

Metoap! HAOMIOACHUS ¥ PETUCTPAINH JIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOJieicTBUs. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoMCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6omoa.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIHUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otansl pazBUTUS acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosHIA U 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3J TJIABHOM ITOCIENOBATEIBHOCTU. BHyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAEHUU U 3BoMonuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3]I.

Mneunstii [lyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHbIE ABIPHI B sSapax
TaJIaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonpioro B3peiBa. PeMKTOBOE M3MydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTpPOHOMUM.

Vuenuuecxue nabnrooenus



HaGmronenuss HeBOOPYKEHHBIM TJIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI OMPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaGmronenus B Teneckon Jlynsl, muranet, Mieunoro Ilytu.

O6o01maomee NOBTOPEeHUE

Ponr ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M dTUYECKOHN cepax NesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (H3UKHU
Y aCTPOHOMUHM B COBPEMEHHOMN HAay4YHOW KapTHHE MUPA, pojb (GU3NUYECKON Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (hakT, TUMOTEe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBl U MX MPOCKIHWH HA OCH KOOPIAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeeHue MIONIaan MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nektpuueckue SBICHUS B JKUBOM Mpupojie, KosebaTeabHbIe
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIE, TEUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBL.

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

l'eocpagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JICKA MArHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICEHU.

Texnonoeus: JHWHUM DIEKTPONEpPEAAY, TEHEPATOP IMEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLUMWOHHAS I€4Yb, pajap, PaAUONpPUEMHHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
coJiHe4Has OaTapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWka» Ha YPOBHE CpPEIHErO OOIIero
o0Opa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECTIEYUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro npeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCA PYKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEealM3allii OCHOBHBIX HAIpaBJICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIMH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

NPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TIYMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3alliu;

YMEHHE B3aUMOJIECICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHUE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTU4eCKOr0o BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npuUCyLIero (pu3nyeckoil HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalIbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPILIATh OCO3HAHHBIN BHIOOD
Oyay1ieil nmpodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($u3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTh HKOJIOIMUYECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJIOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUI B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NYECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHUsd  (QU3MKU  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MOpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUI IESITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEalbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTelbCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCcKo HAyKH;



BJIa/I€Th HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOU JESTEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETbHOMY TOUCKY
METOJIOB peUIeHHs 3ahau (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3aHUM Y4eOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauyy,
BBIJIBUTaTh TUIOTE3y €€ pPEeLIeHHs, HAaXOAMTb APTyMEHThI AJS JOKa3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ PpELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (OpMyIUpOBaTH COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs HMHPOpManuu (GU3MUECKOTo COACpKaHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, AaHaJM3,
CUCTEeMATHU3alMI0 W HHTEPIpEeTanuio HHOOPMALMU Pa3TUYHBIX BUAOB U (opM
IpE/ICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIN;

UCTOJb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHHM B PELICHHMH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C coOMrofeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

cO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHUKATHBHbIE YHUBePCcAJIbHbIE yueOHbIe AeiicTBUS:
OCYIIECTBIISITh  OOIlEHWE Ha YypokKax (U3MKKM HW BO BHE-YPOUHOM
JIeSITEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHIAMBHIYaJTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBUI C YYETOM O0OIIMX
MHTEPECOB U BOBMOXKHOCTEN KaXKJIOT0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUA MO €€ JOCTMIKEHUIO: COCTaBJATh IUIAaH JACWCTBUA,
pacrnpenenartb poid ¢ y4€TOM MHEHHM y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaueCTBO CBOETO BKJIAaJa M KaXIOrO YYacTHHUKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJEH C TMO3WIMU HOBHU3HBI,
OpPUTHHAIILHOCTHU, PAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPUYECTBO  BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JAESITENbHOCTh B 00J1ACTH
GU3MKM W acCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAcCUYETHBIX M KaueCTBEHHBIX
3a/1a4, 1J1aH BBIMOJHEHUS MPAKTHYECKOW paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 0OJIaCTH
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

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

BJaJ€Th  HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMbIX JCHCTBHII W MBICIUTEIBHBIX MPOILIECCOB, HX PE3YIbTATOB U
OCHOBaHU;



UCTIOJIB30BaTh MPUEMBI peIIEKCUU IJIsi OIIEHKH CUTYaIluH, BHIOOpPAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHHS [0 HX
CHIDKEHUIO;

OpPUHUMATh MOTUBBI M apryMEHTBl JPYI'MX I[IpH aHalu3e pe3yJbTaToB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OpPUHUMATh MOTUBBI M apryMEHTBl JPYT'MX I[IpH aHajlu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporecce mocTKEHUST TMYHOCTHBIX PE3yIbTATOB OCBOSHHS MPOTPAMMBI
no ¢Qusuke aIS YpPOBHS CpeAHero oOmero oOpa3oBaHHs y OO0yYaromMXxcs
COBEPILIEHCTBYETCS HIMOIMOHAIbHBIN MHTEJUIEKT, HpeAroararomuii
c(OpPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTHsI COOCTBEHHOIN SMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IOBEIEHHUE, CIIOCOOHOCTh aJalnTHpPOBAaThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTB, OBITh OTKPHITHIM HOBOMY;,

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTpEeMIICHHE K TOCTHIKCHUIO e U
ycriexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JIeWCTBOBaTh HMCXOJIS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBaTH €ro TMpPH OCYIIECTBICHHH OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3800 TUTKCS, IPOSBIISTh HHTEPEC U pa3peraTh KOHPIUKTHL.

NPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 11 kjacce mpeAMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHpOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATENBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYECKOil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
TOUYEYHBIN 3JIEKTPUYECKUMN 3apsif, JIyd CBETA, TOUYCUHbIA UCTOUHUK CBETA, SJCpHAS



MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO s[pa TMPHU PEeHIeHUU (PU3NUECKHUX
3a1ad4;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB DJIEKTPOJUHAMUKN M KBAaHTOBOU (DM3HMKH: dJEKTPHUECKAs IPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCHCTBHS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHWUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsjl, SJICKTPOMArHUTHBIE KOJeOaHUS W
BOJIHBI, TPSIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, OTpPaKEHUE, MPETOMIICHHE,
uHTepdepeHys, audpakuus W TONSAPU3AlUS  CBETa, JTUCHEPCUS CBETA,
dbotoanekTpudeckuit 3gdext (hoTodrddexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JMHENYATOro0 CHIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAs W HCKYyCCTBEHHAs

pPaaAnOaKTUBHOCTD,
OIIMChIBATb HM3YYCHHLIC CBOMCTBaA BCIIICCTBA (BJICKTpI/I‘{CCKI/IC, MAarHmMTHBIC,
OIITHYCCKUC, QJICKTPHUYCCKYTIO IMPpOBOAUMOCTD Pa3JINYHBIX CpCI[) )41

AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HCMONb3Yys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANpPsDKEHHUE, AIIEKTPHYECKOE
COMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUS MarHATHOIO MOJsA, cuina Amrepa, cuna JlopeHna, MHIyKTHBHOCTH
KAaTyIIKH, 3HEPrus DJJEKTPUYECKOIO M MAarHUTHOTO IIOJIE€H, NMEPUOJ M YacToTa
KoieOaHuN B KoJeOaTenbHOM KOHTYpe, 3apsii M Cujla TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHUE H
ONTHYECKAas CWJA JIMH3bl, IPU OINUCAHUU IPaBUWIBHO TPAKTOBaTh (HU3MUECKUN
CMBICII MCHOJb3YEMBIX BEJIWYMH, HMX OOO3HAUYEHHUS U EIAUHMIBI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYH0 (PU3UYECKYI0O BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBaTh M3yYECHHbIE KBAHTOBBIE SBJIEHUA W NPOLECCHI, HCHOIb3YS
(u3nyecKnue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUO NOJTypaclaaa, SHEPTUs CBSA3U
aTOMHBIX fJ€p, MPH OINKUCAHUU NPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYHMH, MX OOO3HAUYEHHA M EIUHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMHU BEIUYHMHAMU,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKON BEIINUUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABICHUS, UCIONB3Ys (hU3HMUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEAOBATENBHOTO U MapajIeIbHOIO
COCAUHEHHsI TNPOBOJHUKOB, 3akOH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
VMHIYKIUHU, 3aKOH IPSIMOJIMHEWHOIO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMIIEHUs CBETA, ypaBHEHHE OWHIITEHHa 11 (oTordpdekra,
3aKOH COXPAaHEHUS DHEPIUHU, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHUs
JIEKTPUYECKOTrO 3apsifia, 3aKOH COXpPaHEHMs] MacCOBOrO 4Mcia, IocTysarel bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIpAKEHHWE U YCJIOBHS (TpaHUIbI, OOJIACTH)
PUMEHUMOCTH;

OMpeENATh HAlIPABJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIsl MPOBOJAHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBa€MO€ ILJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEAOBAHUIO (PU3NYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUMN: IMPU HTOM
dbopmynupoBath TmpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
co0upaTh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIUpOBaTh BHIBOJBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpEHUsI GU3HMUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHM: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCMMOCTH (DU3MYECKHUX BEJIMYMH B BUIEC TAOJHI] U
rpaduKoB, AenaTh BHIBOABI [0 pe3ybTaTaM UCCIIEI0BAHMS;

coOmro1aTh mpaBmiia 0€30MacHOTO TPY/a MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIEOBATEICKOH W MPOEKTHOU
JEATEIbHOCTH C MCMIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hHU3HUECKHUe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXoAuMbIe JJid €€ pElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NUUYECKOU BEJIMYUHBI,

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyX JCHHUN C OMOpPOM Ha HM3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MpPU  PEIIeHMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
UH(OPMAIMOHHbIE TEXHOJIOTMH JISl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUU
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJSIPHON MHGOpMaIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBACHATh MPUHLMUIIBI JIEUCTBUS MAIllMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MacHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HH,



MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCKHBIX yUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JU1s obecnieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOWCTBAMH, JJII COXPAHECHUS 3OPOBbS M COOJIOICHUS HOPM DKOJOTUYECKOTO
MTOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYIINE C BBHIIIOJHEHUEM pPaA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYIIIbl, PALMUOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OILEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pACCMAaTPUBAEMOM TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Kontpoasnbie IIpakTnueckmue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
L1 MarnuTtHOe noje. IJIeKTpOMarHuTHast 1 | 3 bubmmoreka [JOK
’ UHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexXaHU4ECKHUE U DIEKTPOMArHUTHBIE 9 1 bubnnorexka [HOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c¢97¢
Bbubnmuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crieNIMAILHON TEOPUHU 4 | Bbu6nuoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢




bubmuorexa [JOK

4.2 CTpocre aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHOE A7IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 bubmorexa HHOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0m1aromiee MOBTOPEHUE 4 ngg;;fg;ggi 41c97c
Uroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
[}
J:;n Tema ypoxka Beero Kontpoabnbie IIpakTuyeckue il:;:eﬂﬂﬂ :g[il;l;zz:fenbﬂme
padoTsI padoThbI pecypesr
[TocTostHHBIE MArHUTBI M UX

1 B3auMo/ieicTBUE. MarHuTHOE MOJIE. 1 bubnuoteka [JOK
Bektop MaruuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKLIHHU
MaruauTtHoe 1noJje NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. ) bubnuoreka [JOK
B3aumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue | | bubmmoreka [JOK
MAarHUTHOTO TOJIA KATYIIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBuEe MarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaboparopHas paboTa | | bubmmoreka [JOK
«Uccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM
JleficTBMe MarHUTHOTO IOJIS Ha

5 JBIDKYITYIOCS 3apSKEHHYIO YaCTHILY. 1 bubmmoreka [JOK
Cwuua Jlopenma. PaGota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarauTHas HHAyKIus. [lotok 1




BEKTOpa MarHUTHOM uHAYKIuu. 31C
WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu dapanes

JlaboparopHas paboTa
«HccnenoBanue sSBICHUS
3JIEKTPOMArHUTHOU WHIYKLIUK

bubmunoreka LIOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIIeHME
camouHaykuu. 9J1C caMOMHAYKLUH.
OHeprus MarHUTHOT'O NOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpomcTBa U UX
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
OJICKTPOMATrHUTBI, 3JICKTPOABUTATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
WHAYKIOUOHHAs I1CYb

10

O6o0maromuii ypok «MarautHoe
noJie. DIeKTPOMAarHuTHAS WHIYKITHS)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponbHast pabota 1mo Teme
«MarsuTtHoe 1noJe.
OneKTpOMarHUTHAasT UHTYKITHS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUecKue
KoJieOaHus. YpaBHECHUE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproa MajbIX KojieOaHui Tpy3a Ha
HHUTH OT JUTMHBI HUTH U MACChl IPy3a»




14

Koneb6arensuplit koHTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJICOaHNS B
U/IealTbHOM K0J1e0aTeIbHOM KOHTYPE.
AHanorus Mexay MEXaHHUECKUMU U
9JIEKTPOMAarHUTHBIMU KOJICOaHUAMH

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTHU B HJICATHHOM
KOJIe0aTeTbHOM KOHTYpE

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyxaroIUX
KosieOaHusX. BoiHyXIeHHBIC
MexaHu4deckue kojebanus. Pezonanc.
BbIHYX1eHHBIE 2JIEKTPOMAarHUTHBIE
KosieOaHus

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUIANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JNEUCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIPsKEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE IIEKTPUIECKOT0 3BOHKA,
TeHEepaTopa IMEPEMEHHOIO TOKA,
JIMHUU JJIEKTpoIepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JJIEKTPO’HEPTUH B ITIOBCEAHEBHOM




KHU3HHU

Mexanngeckue BOJIHBI, YCIIOBUSA

pacnpoctpanenus. [lepuon. Ckopocth

but6mmoreka [IOK

21 pacnpoCTpaHEHUs U IJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOIOJIbHBIE BOIHBI
” 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bu6muoreka [IOK
3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. [lkana bubmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
3IEKTPOMArHUTHBIX BOJIH
[IpuHUUNIBI paIUOCBS3U U
24 TeneBuacHus. Pa3Butue cpeacTs
cBs3u. Pagnosnokanus
)5 KonTtponsnas padora «Konebanus u bu6nuorexa [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacpoCTpaHEHUE
%6 CBETa B OJJHOPOJHOM Cpee. bubnuorexa [JOK
Todeunslii ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHBI
27 oTpaxeHus ceta. [loctpoenue bubmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B IMJIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe
)3 BHYTpEeHHee oTpaxeHue. [IpenenbHblit bubmmoreka [JOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpakKeHUS
29 JlaGopatopHas pabora «3mepenue Bu6muotexa [JOK

IMMoKas3aTeiid MpCJIOMJICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a




JIunssl. [TocTpoenue n3obpaxeHuil B

30 nuH3e. Popmysia TOHKOM JIMH3bI bubmorexa [IOK
- POPMY ' https://m.edsoo.ru/ff0cddle
YBenuyeHue JTuH3bI
JlaboparopHas paboTa

31 «ccneqoBaHue CBONCTB
U300paXCHHI B TUH3AX)

Hucnepcus cBeta. CoKHBIN COCTaB

0 6emnoro csera. LIer. JlaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»

13 HNutepdepentus ceera. udpakius bubnuoreka [IOK
cBeta. JlubpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
[TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK

34
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTuueckre MpudOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30MacHOTO IPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
KJIaCCM4YEeCKOU MeXaHuKH. [locTynarsl bubnuorexa [JOK

36 .

CIIEUAIIBHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH.
37 3aMeIeHue BpEMEHU U COKpalllcHIE bubmmorexa LOK
p P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 gacTUllbl. CBSI3b MacChl ¢ DHEPTUEN U buGnnorexa LIOK
' p https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTtponsHas padora «OnTuka. Bu6muotexa [JOK

OcHOBBI cIEIMAIBHON TEOPUH

https://m.edsoo.ru/ffOcf6f0




OTHOCHUTCIIBHOCTH»

®otonbl. Dopmyna I[1nanka. DHeprus

but6mmoreka [IOK

40
¥ UMITYJIEC ()OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE BuG 10K
NOJINOTEKA
41 .0 A.T.
porosdexra. Ombrror https://m.edsoo.ru/ff0cffc4
CroneroBa
3akousl hoToddhdexra. YpaBHeHHE
42 SﬁHMTeEHa an){q)@oma(b(gema bubmorexa [IOK
a ’ https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» hotodddexra
Hasnenue ceera. Onbith [1. H.
43 JlebeneBa. XMHYECKOE NEHCTBIUE bubmmorexa [OK
AR, a https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckre ycTpoicTa u
MPaKTUYECKOE TPUMEHEHHUE:
44
doTorsieMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOIUO/T
45 Pemienne 3aga4 1mo Teme «QIE€MEHTBI bubnuorexa [JOK
KBAHTOBOM OITHUKI)Y https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OBITEL
46 Pezepdopna mo paccessHUIO 0-4acTH bubmorexa [JOK
pOOPA p - https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
bubmunoreka LIOK
47 IT b
OCTYNATEL bopa https://m.edsoo.ru/ff0dOafa
N3nyyenne u nornomenne GOTOHOB
48 I H};[qe exone aTOM:lu co H(()I;O OBHS bubmorexa LOK
P pexon o A i https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha JIpyroi. Buasl criekTpos
49 BonnoBeie cBolcTBa YacTUll. BoJIHBI bubnuoreka [JOK

ne bpoins. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM yanu3M. CIIOHTaHHOE U
BBIHYKJIEHHOE U3IIy4YE€HUE

50

OTKpbITHE PAIMOAKTUBHOCTU. OMBITHI

Pesepdopaa no onpeneneHuo cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

but6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
n3ny4yeHus. Bnusaaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-u3nydenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HYKJIOHOB B Si/Ipe.
Snepubie peakuuu. A nepHbii
peaktop. [Ipo6nembl, TEpCIEKTHRHI,
AKOJIOTUYECKHE aCTICKTHI SIACPHOMN
SHEPTreTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUulbl. OTKPBITHE
no3uTpoHa. MeToibl HAOMIOACHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHL.
Kpyrasiii cton «@yH1aMeHTalbHbIE
B3aUMOJICUCTBUSI. ENMHCTBO
du3nUecKoil KapTUHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nHoro Heba. Co3Be3aus,
SIpKHE 3BE31bI, TIIAHETHI, UX BUIUMOE
nerkenne. ConHevyHas CUCTEMa

56

Comnune. ConHeunast akTUBHOCTD.
Nctounuk sHeprum CosiHIa U 3BE311




57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOM
nociea0BaTelbHOCTU. BHyTpeHHee
cTpoeHnue 38€371. CoBpeMeHHbIE
MPEJICTABICHUS O MPOUCXOXKICHUH U
sBotounu CoJIHIIA U 3BE3]T

58

Mueunsiii [Iyte — nama [Manaktuka.
IMonoxxenue u nrxenue CoyHIIa B
lNanaktuxke. ['anaktuku. Y€pHbie
JIBIPBI B SIJpax rajJakTHK

59

Bcenennas. Pazberanue ranakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpoOieMbl acCTpPOHOMUU

61

KoHnTtposbHas paboTa «2JIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o0matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyelIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3UKY 1 aCTPOHOMUU B
COBPEMEHHOM Hay4HOW KapTUHE MHUpa

64

O6o06maromuii ypok. Pons
duznueckoit Teopur B GOpMUPOBAHUH
MPEICTABICHHUH O GU3NIECKOM
KapTHHE MHpa




Ob6o06maromuit ypok. Mecto
(bU3UYECKON KapTUHBI MUPa B 001IIEM

65 1
PAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTaBICHUN O IPUPOE

66 PesepBHBIi ypok. MarHutHoe 1ose. 1
DNEeKTPOMarHUTHAS WHYKIIHSI
PesepBHbIil ypok. Ontuka. OCHOBBI

67 CHelraIbHON TeOpuun 1
OTHOCHUTEJIbHOCTHU
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 Bubmmorexa [IOK

P https://m.edsoo.ru/ff0d1784
actpou3uku
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Gusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. noa
penaxmueii [TapdenteeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo

«IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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