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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUU TIpernojiaBanusi yuyeOoHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpraHu3aIUAaX Poccuiickoiu denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTeibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl MO (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommmxcs 10-11 kmaccoB mnpu
oOydeHuH ux (u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[Iporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTam
oOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHUsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThl IO rojjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yUyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromniem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XHUMHEH, OHOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTE€pHAIIOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcsd, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢Gu3MKK IS YPOBHS CpPEIHEro oOIIero oOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuall U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKA
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mTpeArniosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAIa (DU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoess npuxnaonot  uanpaenennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOJIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posin PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOIX0 B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbBHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BhiaeneHne B yKa3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS Y4YaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIECCa HCXOJs U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrneumBaeTcs  OBIAJICHHUE
OoOy4YaromMMHUCd YMEHHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIIEIOBAHUS
3aBUCUMOCTEH (DU3NYECKMX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PEMICHUIO PACUYETHBIX M KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4y MPUOPUTETOM SIBJISIFOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOUM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh N3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO paslena Kypca, Tak M UHTETpUpYys 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOyroiue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
MpeIMETHOr0 KaOuWHeTa (U3HKU WIM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOIKHO OBITH
HE0OXoaMMOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe y4eHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyaoBaHHE (OPMHUPYETCSI B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMid st
UCCIICIOBAaHMUSI U3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUII.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTHUYECKUX pPaldoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydJamomuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTopHOTO O000PYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMHM LEJIIMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYECHUIO TMPUPOJbI, Pa3BUTUE HUX HMHTEIUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa H3y4CHUS
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3HUKHY;

e (dopMHpoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJb30BAHHEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX 1ene oOecreuynBaeTCsl pelieHneM CIIeIyIoNMX 3a1ad B

mpoliecce u3yueHus Kypca (U3uKy Ha YpPOBHE CPEHETO O0Iero oOpa3oBaHuUs:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUKH 00  oOmWMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYast MEXaHUKY,
MOJICKYJISIpHYIO  (DM3HKY, OJJIEKTPOJAWHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHHUs (PU3WYECKUX SABICHUHW B TPUPOAEC W IS TPUHATHSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB pEIICHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckol MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBATHON yCIOBUSM 33aJa4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJILHOTO IUIAHUPOBAHMSI W MPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOIIETOo

oOpazoBaHus oTBoauTCs B 11 Kitacce — 66 yacoB (2 yaca B HEZIEIIO).



COAEPKAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. dinekTpoguHaMuka

Tema 3. Macnummnoe noe. I1eKmMpoOMaAZHUMHAA UHOYKUUS

[locTossHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bekrop MarHuTHONM WHAYKUWU. [IpUHOMN CyNEeprioO3UIUU
MAarHWTHBIX MOJIEH. JIMHMM MarHUTHOM MHAYKIuW. KapTuHa NMHUNA MarHUTHON
WHYKIUH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TIOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIHAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KAaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HAaIIPaBIICHUE.

Cuna Jlopenua, e€ Moysb M HanpaBJIeHHE. [[BHKeHNE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUHU. OJIEKTPOJABMXKYILAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe anekTpuueckoe moJie. OJEKTPOABMXKYILNAsS CWIa HHIYKIHH B
IIPOBOJHUKE, IBHKYILEMCS IIOCTYIIATEILHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh. fIBJIE€HHME CAMOMHIYKIUU. OJICKTPOABWIKYILAS  CHJIA
CaMOMHIYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA W NPAKTHYECKOE NPUMEHEHHE: TMOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacTHll, UHIyKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM IOJIEM.

JIuHUM UHAYKIMYA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHON MHAYKINH.

[IpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIHMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHne MarHuTHOT'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne neMCTBASI MOCTOSSHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHIYKLUU.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1€0aHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apMmonunyeckue konedanus. [lepuon, vacrora, amrumryga u ($aza KoseOaHUU.
[IpyXMHHBIN MasTHUK. MaremMaTu4eCKul MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KO0JIe0aTEeIbHOM KOHTYPE.

[IpencraBienue o 3aTyXarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennbiii TOK. CHUHYCOMJAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKHUUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKU MasITHUK).

Hab6mronenue 3aTyxaromux KojaeOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaGmronenue pezonanca.

CBOOOIHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MoOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPONepeaayun.



Yuenuueckuii axcnepumenm, nabopamopmvie padomul

HccnenoBanue 3aBUCMMOCTH TEPHOJIa MabIX KOJIeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBIE 60JIHbL

MexaHnudeckue BOJIHBI, yclioBUA pacnpocTpanenus. Ilepumon. Ckopoctb
pacrnpocTpaHeHuss W JiMHA BOJIHBL. [lomepeuHble W NOpPOJOJIBHBIE BOJHBI.
WNurtepdepenius u nudpaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYIKAIOIIEH CpEIbl.

TexHu4ecKkue yYCTpONCTBA M INPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IWArHOCTUKA B TEXHUKE W MEIMIIMHE, panap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBYU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue oTpakxeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu n auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIeOaHUI.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, 1udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoiMHENHOE pacHpoOCTpaHEHUE CBETa B
oxgHopoaHou cpexne. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIIEHHUS CBeTa. AOCOIOTHBIN MOKa3aTellb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrojl IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.



Hucnepcus cseta. CroxxHbIil cocTaB Oenoro cBera. LIBerT.

CoOuparormyie W pacceuBaroniye JUH3BL. ToHKas mmH3a. DOKycHOE
pPacCTOSIHUE W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o00pakeHuil B
coOuparolux U paccerBarolmux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. HWuTtepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B UHTEP(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY .

[Tonspuzanus ceera.

TexHuyeckne yCTpPOWCTBA M NPAKTHUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKUMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHUE, OTPAXKEHUE U IIPEJIOMIICHHE CBETA.
OnTtuyeckue mpruodopHkl.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanrie CBONCTB U300pKEHUH B JIMH3aX.

Moaenn MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenune natepdepeHnm cBera.

Hab6monenune nudpakium crera.

HaGmronenue nucnepcuu cBera.

[Tomy4yeHnue cnekTpa ¢ TOMOIIBIO MTPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBIO0 TUPPAKITMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3Mepenue rnokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIIELIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOZYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIIITECHHA.
OTHOCHUTENBLHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHHU U COKpAILCHUE
JUTAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPIHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyina [lnanka cBsi3u sHEpruu GOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBHenue OiHmTeitHa s hoTodddexra. «KpacHas rpanuiar
dbotorpdexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEITHETO (poToaddekTa.

Ceeroguo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapuas mopgenb aroma. [loctynatel bopa. M3nyueHue W mOTJIONIEHUE
(GbOTOHOB MpU Tepexoje aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Buiel
criekTpoB. CIeKTp ypOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBkIe cBolicTBa yactull. Bonnbl ne bpoitns. KopryckynsipHO-BOJIHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaGmroienre TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padbomul

Hab6nronenue mmHeyaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUsl sjpa. OTKphITHE
pamuoakTuBHOCTU.  OmbiThl  Pesepdopna mo  ompeneneHuto  cocTaBa



panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3Iy4YCHHS.
BnusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHA M HeWTpoHa. HykmonHas monens siapa IeilizenOepra—
MBanenko. 3apsa supa. MaccoBoe uncino sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT macchl spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl W MEPCHIEKTHBEI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHOU SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIFOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHaameHTanpHbIe B3auMoecTBUs. EAMHCTBO (M3HYECKO KapTHHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JieMeHTHI ACTPOHOMHUY U aCTPOPU3MKH

DOtanbl pa3BUTHUS aCTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bupa 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHIA W 3BE3L.
3BE311bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpalbHBIA KJacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM IOCICIOBATCILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE31. DTaIbl )KM3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenune m aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPHI B sApax
raJlakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonpmoro B3psiBa. PenmnkToBoE U3iyyeHHE.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus



HaOnroenusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPENEIICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11uss CeBEpHOro MOoMyIapus U ipKue 3BE3IbI.

HaoGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6001maoIee MOBTOPEHHUE

Ponp ¢u3uku uw acTpoHOMHM B OSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOM cepax MesaTeTbHOCTH YEIOBEKa, POJIb U MECTO (hU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHpPA, POJIb PU3NUECKON TEOPHUH
B (GOpPMHpPOBAHUM TPEACTABICHUA O (U3UYECKON KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHa B 11 kimacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumore3a, (pusznueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIEeHHWE CHUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIbHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUEC
paaualuy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAS] CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMJICTPSCCHUIA.

Texnonocusa: NWHUAKA DJEKTPOIIEpenad, TE€HEpPATOp IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, WHAYKLUHWOHHAs II€Yb, pajap, PaaUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
coJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yudeOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHUE CIICTYIONINUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0JKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alMd OCHOBHBIX HaIlPaBIICHUI
BOCIIMUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIBHOCTh B MHTEPECAX TPaXKTAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaxJaHCKOMN WJIECHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA,
MpUCYIIEro (PU3nIecKoit HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JIOTrN4eCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KyJIbTYpbl, OCO3HaHHME TJI00aTBHOIO
XapakTepa dKOJIOTHYECKUX MpodIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUH MO (U3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATENbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOATENLHO  (QOpMYyJNIHMpPOBaTH W aKTyalIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNH JeSITeIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI C y4E€TOM aHalM3a UMEIOIIHUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAyYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznyeckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKaHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIaJICTh BHJIAMHU JICSITEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TMPEOOPa30OBaHUI0O ¥ TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIIOTE3Y €€ PpEIICHHS, HAXOJUTh apryMEHTBI JJIs JOKa3aTelIhCTBA
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE pEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIMPOBAThH COOCTBEHHBIE 3ajadyd B 00pa30BaTEIHHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEACATCITLHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IIPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMH IOJYYCHHS HMHGOpPMAIUU (PU3MUECKOTO COACPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAIUI0O WHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHW3aIMOHHBIX
3a/lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHUs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJCP)KAHHMS B Pa3IMYHBIX (opmaTax ¢
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATBLHYIO
dbopMy TIPEICTABIICHHS ¥ BU3yaTH3aIUH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:
OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYATbHOM
padoTHI;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX IEHCTBHI C y4éToM oOUIMX
MHTEPECOB M BOZMOKHOCTEH Ka)KJJOT0 WieHa KOJJICKTHBA,;

OpUHUMATh LEJIM  COBMECTHOM  JIEATENIbHOCTH, OpTraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ TOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUH,
pacrpenenartb pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YaCTHHUKAa KOMaHIbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TIO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TIOBEACHHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepPCaJbHbIE y4eOHbIe eiicTBHSA
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacIMpATh paMKH Y4EOHOI0 MPeAMETA HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTh KOPPEKTHUBBI B NIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIAJE€Th HABBIKAMM  IO3HABATEJIbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUM;



UCIIOJIb30BaTh MPHUEMBI PeIIeKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;

yYMETh OLIGHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKCHHIO;

OPUHUMATh MOTHBBI M apryMEHTBl JPYTUX NpU aHaju3e pe3yJbTaToB
NeSITEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TpU aHaju3e pe3yJbTaToB
NeSITeTbHOCTH;

NpU3HABATh CBOE MPaABO U MPABO JPYTUX HA OUIHOKH.

B mpouecce qocTrKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no (Qu3uKe A7 YPOBHS CpelHero oOmero oOpa3oBaHUsA y OOyYaromIUXCs
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUIEKT, Ipearoiararoum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MMOHMMATh CBOE SMOIIMOHATIFHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOU C(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMsI, BKIIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NIPUHHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
IMOILIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCHexy, ONTHMHU3M, WHHMIIMATHBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTpAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniry obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA W
TEXHOJIOTUHM, B TPAKTUYECKOW NEATEIBHOCTU JIFOJEH, LEJIOCTHOCTh U E€AUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHMUIBI TPUMEHEHHS U3YyYCHHBIX (U3UYECKUX MOJCNICH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsijl, Tyd CBETA, TOUYECYHbIM UCTOYHUK CBETA, sIACPHas



MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Siapa MPH PEHIeHUH (PU3MIecKux
3a1ad4;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHMKH: DJIEKTPUUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIMSA, JEHCTBHME MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIC KOJcOaHWs W
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
dboTtoanekTpudeckuiit 3gdexT (hoTodrddexT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE
JUHEHYaToro CIeKTpa aToMa BOAOPOAA, €CTECTBEHHass M HMCKYCCTBEHHas

pPaaAnOaAKTUBHOCTD,
OIIMCBIBATb H3YYUYCHHBLIC CBOMCTBA BCIICCTBA (BJIGKTpI/I‘-ICCKI/IG, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPpOBOAUMOCTD Pa3INYHBIX cpez[) )51

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUYECKOE HAIpPSHXKEHUE, AIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAA CHUJia, padoTa TOKa,
MHIYKIMAST MarHuTHOrO TMoJisg, cujia Ammnepa, cuia JlopeHna, WHAYKTUBHOCTh
KaTYIIKHA, SHEPTUSA DJICKTPUYECKOI0O M MArHUTHOTO IIOJICH, MEPUOJ M YacToTa
KoJieOaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B IMpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoyieOaHui, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl CHUJIa JIMH3BI, MPH OINHMCAHWHM TNPABUIBHO TPAKTOBATh (PU3MUECCKUN
CMBICI HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIBI, YKa3bIBaTh
dbopMyJIBl, CBS3BIBAIOIME JAHHYIO (U3HYECKYIO BEIMYHHY C JPYyTHMHU
BEJIMUYMHAMM;

ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOILECCHI, HCMOJIb3Ys
(bU3MYeCKre BEIWYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI W
JacTOTa CBETA, SHEPTUs U UMIYJIbC (DOTOHA, MIEPHO]T TIOJTypacnasa, SHEprus CBI3U
aTOMHBIX SIZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX O0O3HAUCHHUS M €IUHMIIBI, YKa3biBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIaHHYI (DU3UYECKYIO0 BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEIUUMHBI,

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJlIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
VHIYKIWH, 3aKOH NPSIMOJIMHEMHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHa i Gortorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HMIIYJIbCA, 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3aps/a, 3aKOH COXPAHEHHMS MACCOBOTO YHCIA, MOCTyJartel bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMAaTHU4YeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIlbl, OOJACTH)
NPUMEHUMOCTH;

ONPENEIIATh HANPABICHUE BEKTOPA UHAYKIIMH MATHUTHOTO TOJISI POBOAHUKA
C TOKOM, CuJibl Amniepa u cuibl JIopeHna;

CTPOUTh W OIKUCHIBaTh H300paKEHUE, CO37aBaEMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHI: NPHU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOT0 OOOpPYIOBaHUsSA, MPOBOJIUTH OMNBIT H
(bOopMyIUPOBATH BHIBOIHI,

OCYIIECTBIIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U MCIOJIb30BaTh HU3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATh
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUAEC TaOIUI] U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000opy10BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (DU3MUECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIe ISl €€ pEelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKOI BEJINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOi Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIONB30BaTh  MPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPEJICTABJICHUS YYEOHOW W HAay4YHO-MOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaEMYI0 HH()OPMAIIHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAallUMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUA UX O€30MacHOr0 UCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;



MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3UYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pACHpeleNsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYAIlMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYTIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOIEMBI.
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KanennapHo-remaruueckoe mianuposaunue, pusuka, 11 kiacc,
2 yac. B HeJleJI10, Bcero 66 vac. , 2023-2024 y4eOHbIii roa.

Ne Tema ypoka Aara
IJIaH ‘ dakr
OcHOBBI JJ1eKTPpOAUHAMUKH  134.
1. | BBoansiit ypok. MUncTpykrax no Th. IloBropenune kypca 10 kiacca. 1.09
2. | lloBTopenue kypca 10 kiacca. 5.09
3. | MaruutHoe nosie. UHAyKIysi MAarHuTHOTO MOJIs. 8.09
4. | Cuna Amnepa 12.09
5.| Pemenue 3anau 15.09
6. | JeiicTBue MarHUTHOTO MOJISl HA ABUXKYIYIOCS 3apsbkeHHY0 yactuily. Cuna Jlopenua 19.09
7.| Pewmenue 3anau 22.09
8.| KonrpoabHasi padora Ne 1 «CranmoHapHoe MAarHUTHOE 110J1€» 26.09
9. | MarguTHble CBOMCTBA BEIIECTBA. 29.09
10| DnexTpomMarHuTHas HHAYKIUSA. MarHUTHBINA TTOTOK. 3.10
11| IlpaBuino Jlenna. 3aKoH 3JIEKTPOMArHUTHONW MHAYKIIHH. 6.10
12| Jlabopamopuasa pavoma Ne 1 «H3yuenue agnenusn snekmpomaznumuoun unoykyuuy | 10.10
13| SABinenune caMonHayKUMU. THIYKTUBHOCTb. 13.10
14| Pemenue 3agau 17.10
15| KonTpouabHasi padora Ne 2 «Q/1eKTPOMATHUTHASA UHIYKIH S 20.10
Kone6anus n BosiHbl  144.
16| CBoOoaHBI KONeOaHus. ['apmMoHndeckue konebanus. Peonanc. 24.10
17 Jlabopamopnas pavoma Ne 2«Onpedenenue yckopeHus c60600H020 nadenus npu 27.10
HOMOUWU HUMAHO20 MAAMHUKAY
18 CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIEOAHTHsI. AHATIOTHS MEXKy MEXaHHUYECKUMHU U 7.11
ANEKTPOMAarHUTHBIMU KOJI€OaHUSIMHU.
19| 'apmonuueckue OM konebanus. opmyina Tomncona. 10.11
20| IlepemeHnHBII 35IeKTpUYECKHM TOK. Pe3ucTop B ienu nNepeMeHHOro TOKa. 14.11
21| Pe3onanc B anexkTpruyeckoil 1enu. ABTOKoJIeOaHus. 17.11
2 I'eneparop nepemennoro Toka. Tpanchopmarop. [IpousBoacTso, nepeaayua u 21.11
noTpeOIeHUe INEKTPHUECKON IHEPTHUH.
23| Pemenue 3amau 24.11
24( Bonna. XapakTepUCTUKHU BOJIHBI. 28.11
25| 3ByKoBbIe BOHBI. IHTephepeHnus, TUpakius U MOIIpU3aIis MEXaHUYECKUX BOJH. 1.12
2% DNeKTpOMarHuTHOE IoJie. DJIEKTPOMarHuTHas BOJIHA. DKCIIEPUMEHTAIILHOE 5.12
oOHapyXeHHE PJICKTPOMArHUTHBIX BOJIH.
27| U3o0perenue panuo A.C. [lonossim. [IpuHiuns! paguocssizu 8.12
28| Pemenue 3amau 12.12
29 KonrtpoabHas padora Ne3 «KoJsie0aHusi M BOJTHBID» 15.12
Onrtuka 16u.
30| Cxopocts cBerta. [Ipunnun ['toiirenca. 3akoH OTpaXXeHHUsl CBETA. 19.12
31| 3akoHbI IpeioMieHus cBeTa. [loTHOE OTpakeHue CBeTa. 22.12
32| Jlabopamopnas paboma Ne 3«H3zmepenue nokazamens npenomieHus Cmexkia» 26.12
33| JIunzsl. [loctpoenue nzobpaxenuit. @opmyia TOHKOHM JUH3BL. Y BEIHMUEHHUE JIUH3bI. 29.12




34| Pemienue 3agauy. 12.01
35 Jlabopamopnas pavoma Ne 4«Onpedenenue onmuyeckoil cunvl U POKycHo2o 16.01
paccmoanus coouparouieli TUH3bl)
Hucniepcusi, tudpakuus 1 uHTepdepeHus cpera. I paHuIbl IPUMEHUMOCTH 19.01
36 F€OMETPUYECKON ONTUKH.
37| Audpaknmonnas pemerka. [lorepedHocts cBeToBBIX BOJH. [lonspu3anus cBera. 23.01
38 Jlabopamopnasa paboma Ne 5 «H3mepenue 01unvt c6emoeoii 60HbL» 26.01
39 3aKOHBI AJIEKTPOJIUHAMUKHI ¥ IPUHIUIT OTHOCUTENBbHOCTH. [locTynarsl Teopuun 30.01
OTHOCHUTEJIbHOCTHH.
40| D7IeMEeHTBI PEISATUBUCTCKON JUHAMUKH. 2.02
41| Pemenue 3anau 6.02
42| 3auem no meme «I1emMeHmbl CREYUATLHOU MEOPUU OMHOCUMETbHOCIUY 9.02
43| Uznydenue u cnekTpsol. [1Ikana 31eKTpOMarHUTHBIX U3JTYyYCHHM. 13.02
44| Pemrenue 3anau 16.02
45| 3auem no meme «Onmuka» 20.02
KBanrtoBas ¢pusuxka 174.
46| Dotorpdexr. [Ipumenenue pororddexra. 27.02
47| Pemrenue 3amau 1.03
48| dortonsl. ['unotesa ne bpoiis. 5.03
49| KBaHToBbIE CBOMCTBA CBETA: CBETOBOE AaBJIICHUE, XUMHUYECKOE JIEHCTBUE CBETA 12.03
50| Konrpoabnas padora Ne4 mo teme: «CBeTOBbIe KBAHTBI.» 15.03
51| Ctpoenue aroma. OnbiThl Pezepdopaa. 26.03
52| Iloctrynatsl bopa. Moaens atomoB Bojiopoza. Jlasepst 29.03
53| Ctpoenue aToMHOTO sizipa. SnepHble cuinbl. OOMEHHAst MOJIENb. 2.04
54| DHeprus cBsi3U aTOMHBIX SJEP. 5.04
55| Pemenue 3anau. 9.04
56| PagnoaktuBHocTk. [lepron nonypacnaaa. Buasl painoakTUBHOTO U3ITy4YEHHUS. 12.04
57| Metonbl HaOMIOJEHUS U PETUCTPALIMH YaCTHUII. 16.04
53 HckyccTBeHHas paqlioakTUBHOCTD. SnepHble peakuuu. [lenenue sanep ypana. Llennas | 19.04
peakiusl.
59| SAnepHslii peakTop. TepMosiiepHbIE PEaKIUH. 23.04
60 Hva/IMeHeHI/Ie smepH(V)ﬁ sHeprun. U3oronsl. [lpumenenune nzoronos. buonorunueckoe 26.04
JIEHCTBUE U3ITYUYEHUH.
61 Pa3Butne pusuku saneMeHTapHbIX yacTull. OTKpPBHITHE TO3UTPOHA. AHTUYACTHUIIBI. 3.05
Jlentonel. Anponsl. KBapku.
KountpoabHnas padora Ne 5 «®@u3uka siipa u 3JieMeHTbl (PU3UKHU FJIeMEHTAPHBIX 7.05
62 4acTUID
IloBTOpenue 8u4.
63| [loBropenne. MarauTHoe nosue. JIeKTpOMAarHuTHasi MHIYKIHS. 14.05
64| [loBropenue. Mexanunueckue koneOaHus. JIeKTPOMarHuTHbIE KoJeOaHusl. 17.05
65| [loBTOpEHHE. DIEKTPOMArHUTHBIE BOJIHBI. CBETOBBIE BOJIHBI. 21.05
66| IToBropenue. CBeToBbIC KBAaHTHI. ATOMHAs (PU3UKA. 24.05
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiectBo «M31aTeancTBo

((HpOCBGHICHHe»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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