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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Taxxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIIUK TIpernojiaBanusi yueOoHoro mnpeamera «Dusmka» B o0pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl MO (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHuH UxX (Pu3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKH HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro mpenamera « Pu3nkay 1mo rojgam oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IKoabHBIN Kype GU3NKH — cHCTEMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3ydyaeMbIX XUMHEH, OHOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3a/JlaHHBIMU CBOMCTBAMU WM APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu IS YpOBHS CpeaHEro ooO1mero oOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
oOBeaMHEH BOKpYr (Qusnyeckux Teopud. Bemgymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mTpeArniosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOTIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX IMPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takxke O00CYXKIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpUH, pOJIH (PyHAAMEHTAJIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJisI OMNUCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH 00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISECTCS y4aCTHUKAMU
o0pa30oBaTeNbLHOTO TIPOIlecCa HCXOJs U3 OCOOCHHOCTEW TUJIaHUPOBAHMS W
ocHameHuss kaOmHera (Qusmku. Ilpm »ToM obecrnieuuBaeTcs  OBIAJICHUC
OoOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE HW3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1s1 pacuy€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCSL 33/1a4yd C SIBHO
3aIaHHOM (PU3UYECKOUN MOJICIIBIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPAaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOIo LuKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OO0OpYAOBAaHWE JUIsl BBITIOJIHCHHS YKA3aHHBIX B
nporpaMmMme o (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OpMHpYETCs B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil s
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcsi B BHI€ TEMaTUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUid.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs] PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAy4HOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUS U (POPMUPOBAHUE
MCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHUPOBO33PEHHS KaK pe3yibTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
du3nYeCKUX 3HAHUIM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lenei oOecreynBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

nporecce U3ydeHus Kypca GU3NKU Ha ypPOBHE CpEHEro o01iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBJICHUW B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pu3NUecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTaruu WH(OpMAaIINH,
OTIpEIENICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COILEPKXAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuka

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHL.  B3auMOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHMTHOM HMHAyKuMH. IIpuHIMnD cynepnosunuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNM MarHUTHON
WHIYKIUU TOJIS TOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JI€ TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TIOJI JUIMHHOTO MPSMOrO IPOBOJHHMKA M 3aMKHYTOI'O KOJBLEBOIO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJIyJIb U HaIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb U HanpaBleHKE. [[BHKeHNE 3apsHKEHHONW YaCTULBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTPOMArHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUHU. OJIEKTPOJABWXKYILNAs CHJIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBWKYILEMCS IIOCTYNATEIBbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHME CaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOJABUIaTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHL], UHIYKIHOHHAS [1EYb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

Jenctue cumbl JIopeHIia Ha MOHBI JJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHre MarHuTHOTO OJIs KaTYIIKU C TOKOM.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue sBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. MexanuuecKkue u 31eKmMpPOMAZHUMHbIE KOJ1€0AHUSA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHHUS.
["apMonunyeckue kosnebanus. [lepuon, yactora, amrumryga u (aza xoseOaHUM.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
koseOanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIEC 3JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennbiii TOK. CHUHYyCOMJAIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasSTHHK).

Hab6nronenue 3aTyxarmmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuunorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPOIEPEaaUH.



Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCIEN0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHudeckue BOJIHBI, yciioBuA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JiuHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u uppaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3IEKTPOMAarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBas IJUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue oTpaxeHus: U NpeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6nrogenue nnrepdepenunu u audppakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmtoieHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEeOaHUIA.

HccnmenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3auus, Judpakuus, nHTephepeHIusl.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoiMHENHHOE pacpoCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBera. 3aKOHBI MIPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTeNb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJHOTO
BHYTPEHHETO OTPAKEHHS.



Hucnepcus ceeta. CroxxHbIil cocTaB Oenoro cBera. LIBer.

CoOuparormie W pacceuBaroniyue JUH3BL. ToHkas nwmH3a. DoKycHOE
pPacCTOSIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolmux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBusi HaOMOEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEpP(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCMMYMOB TMpH NAJCHHMM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpoOWCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OonTHKa, TU(PpaKIMOHHAS pelIETKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHUE, OTPAXKEHUE U IMPEJIOMIICHUE CBETA.
OnTuyeckue mpuodoOpBkI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JTMH3aX.

Moaenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenune natepdhepeHInm cBera.

Hab6monenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[ToyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaOGmronenne nucrnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuupl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPHUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe€, MPUHIIUI OTHOCUTEIBHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpPAIICHUE
JUTAHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl € DHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPIHUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmymna [lnanka cBsi3u sHEPrUM GOTOHA C €T0 YACTOTON. DHEPTUs
U UMIyJbe (poTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dotorpdexra. YpaBuenue DiHmTeitHa st dhoTodadpdexra. «KpacHas rpaHunar»
dbotorpdexra.

JlaBrienne cBeta. OnbiTh I1. H. JIeOenena.

XUMHYECKOE JICMCTBUE CBETA.

TexHuueckue YyCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (PoToaddekTa.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHuIO o -4acTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3nmyueHue W mOTIIOUIECHUE
(GbOTOHOB TpU Tepexo/e aToMa C OJHOTO YPOBHSI DHEPTHMH Ha Jpyroil. Buiel
criekTpoB. CIeKTp YpOBHEM SHEPrUr aToMa BOJIOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGntonenue iMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue nmuHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTpOeHUs siapa. OTKphITHE
pamuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa



panuoakTuBHOrO wu3mydeHus. CBoiictBa amnbda-, Oera-, ramMma-u3IydCHHS.
BiusiHMe pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anba-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JTydeHHe. 3aKOH PaIMOAKTUBHOTO pachaja.

OHeprus CBA3M HYKJIOHOB B siape. SAaepubie cuibl. JledekT Macco spa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

OnemeHTapHble YacTUIbL. OTKpPBITHE MO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUN 3IEMEHTAPHBIX YACTHIL.

®dynagameHTanbHble B3auMoAecTBUs. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamoptsle pabomol

HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMHUY M ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIafiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKECHHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTouHuk sHeprun ConHI@ W 3BE3L.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPAJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounn CoJiHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE OBIPHI B SApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PenmmkToBoe U3iyyeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnple mpo0sieMbl aCTPOHOMUMU.

Yyenuueckue nabnooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C KCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN U ONPEeNICHUS TTOJOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEepHOro NOJyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mutaneT, Miteanoro Ilytu.

O6o01maronee NMOBTOPEHUE

Ponp ¢u3nku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, POJib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHUHE MHPA, POJib (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKONM KapTHHE MHpPaA, MECTO
bu3nUecKoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumores3a, (uanyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ0O0US TPEYrOJIbHUKOB,
OTpeJIeNICHHE TUIOMIAIN TIIIOCKUX PUTYp U 00BhEMA Tell.

buonoeus: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUSI B KHUBOM MPUPOAE, NCUCTBUEC
paanaly Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUIUUECKAS] CTPYKTYypa TBEPIBIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.

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

Texnonocua: JNWHUAM DIEKTPOIIEpenad, TEHEpaTop IEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
coJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0IKHbBL
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATEIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU O0YYaIOIIEeTOCsl KaKk aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KJaHCKOTO
oOIIEeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
pUCyIero (pu3n4ecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIAHBL;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOU JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJIMpOBaTH W aKTyaJlu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JEeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M NPOTUBOPEYUST B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEILHOMY ITOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajiauy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTesIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIEHUBATH MMPHOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 0O0JaCTh
KU3HEACATECIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IMIPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

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

Pabora ¢ nndopmanmueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS MHOOpPMAIUK (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CHUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHGOPMAIIUU Pa3IUIHBIX BHIAOB U (GopM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HMH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ CcoOMtoJieHHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcOocOepeKeHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYSCKOTO COJEpKAaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHaYCHUsI HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYO
dbopMy TIPEICTABICHHS ¥ BU3YaTH3aIlUH.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacopenensaTb poid C y4ETOM MHEHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 y4YaCTHHKAa KOMaHIbl B
o0l pe3yabTaT N0 pa3padOTaAHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IO3WLIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUHIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYHIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pediieKCHud KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH Ce0sl, TOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpeTyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHXKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 11 kiacce mnpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKo KapTUHBI MUPA,

VUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsijl, Iy4d CBETA, TOUYECUHBIA UCTOUYHHUK CBETA, SiAECpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sipa MpU pelieHuu (U3NIECKUX
3a1ad4;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUEC
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsl Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsl, AJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PacHpoOCTpAaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
untepdepenus, audpakuus W TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddexT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JMHENYaTOro CIEeKTpa aToMa BOJOPOa, €CTECTBEHHas M MCKYyCCTBEHHas
PaaOAKTUBHOCTE;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJICKTPUYECKYI0  MPOBOJUMOCTH  pPA3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUUYECKUN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrUs HJIEKTPUYECKOT0 M MArHUTHOTO IMOJeH, MEepuoJ M YacToTa
KoJjeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsij W CHJIa TOoKa B TpoIecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAasl CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBLHO TPAKTOBATh (HU3UUYECKUIT
CMBICII HCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
dbuznyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypacnaga, SHEPTUsl CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONINE JAHHYI (DU3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYUCIISITh 3HAUCHUE (DU3UUECKON BETUUNHBI,

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Ys (PU3HUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEI0BATENBHOTO U MapaJIeIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3IEKTPOMArHUTHOU
WHYKINH, 3aKOH TPSMOJUHEHHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbca, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOI0 4uCia, mocrynartel bopa,
3aKOH PAJIMOAKTUBHOTO Pacmaja, Mpyu 3TOM Pa3inyaTh CIOBECHYIO (OPMYITHPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00acTH)
PUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh U OIHMCHIBATh H300paXEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
MIPOIIECCOB C HCIIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MPU 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bOopMyIMpPOBATh BHIBOIHI,

OCYUIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBAThH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEIOBAaHUMA B
paMKax ydeOHOTO OHKCIIEpUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM W IPOEKTHOU
JEATEIbHOCTH C MCIOJIb30BAHMUEM H3MEPUTENBHBIX YCTPONCTB U JAOOPATOPHOTO
000py1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJB3YS (PHU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOaUMbIE NJisi €€ PEelIeHUs, TPOBOAUTh PAcCUYEThl M OLIEHUBATH PEaJIbHOCTD
MOJIy4YEHHOT0 3HaueHUs (PU3NUECKOIN BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LETOYKY PACCYXKJIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyeckue sBICHUS,

UCIIOJI30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEJICTABJICHUS YICOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(DOPMAIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MACHOTO UCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HH;



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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATH PadOTy TPYIIbl, palMOHAIBHO pACHpENessiTh OOsI3aHHOCTUH U
IJIAaHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jesioB U TeM ungpoBbie
Ne /o P Konrpoabnbsie IIpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojne. JIeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
1 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yecKne U dJIEKTPOMArHUTHBIS 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 0] 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOW ONTUKU 6 bubmorexa [IOK

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




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;;fj;gﬁﬁﬂlcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE INTAHUPOBAHUME

11 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
[
Jl:;n Tema ypoxa Beero Kontpoabusbie IlpakTnueckue i[:;:eﬂnﬂ :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenI
[TocTostHHBIE MATHUTHI U X
B3auMoOJercTBHE. MarHUTHOE IIOJIE. | bubnunoreka LIOK
BekTop MaruutHOM nHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3aumoaeiicTBre mpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yuenue | | bubnmnorexa [JOK
MAarHUTHOTO NOJIS KaTYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO ITOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.
JlabopaTopHas pabota | | bubnmnorexa [JOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBUKYITYIOCS 3apSyKEHHYIO YacTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuitbr https://m.edsoo.ru/ff0c9df4
Jlopenua
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DnekTpoMarHuTHas uHAykuus. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHJYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes

JlabGopaTopHas paboTta
«ccnenoBanue sIBICHUS
3JIEKTPOMArHUTHON UHIYKIIUN»

NunykTuBHOCTS. SIBIIEHUE
camounaykiuu. 3J1C caMouHyKIuu.
DHeprusi MarHUTHOTO MOJIsl KATYUIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
JIEKTPOMArHuThl, JEKTPOIBUIaTEINb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHII,
MHIYKIMOHHAs [1eYb

O6o0maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka IIOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
SHGKTPOMaFHI/ITHaH UHAYKOUS»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/1HBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

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

13

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
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15

HHUTH OT IJIMHBI HUTH U MACCBI I'py3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHus B
U/ICATEHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akon

COXpaHCHHA DHEPIUH B HACAIIbHOM
Koye0aTeIbHOM KOHTYPC

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BreinyKeHHBIE 37IEKTPOMAarHUTHBIC
KoJe0aHus

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

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBII
MepEeMEHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JENCTBYIOLIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsHKEHUS

bubmmoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucpopmarop. IIpoussozacrso,
nepenavya u noTpedieHue
NEKTPUYECKON SHEPTUU

19

Y CTpOoUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4ecKre pUCKU IpU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus




AJEKTPOIHEPTHH B TOBCEAHEBHON
KUZHU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

bubnunoreka LIOK

21 pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTh bubmmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbHIE BOJIHBI, UX
23 cBoKcTBa U cKopocTh. [lkana bubmmorexa [TOK
https://m.edsoo.ru/ffOccfe0
AJEKTPOMAarHUTHBIX BOJIH
[IpuHUUMIBI paTIUOCBS3U U
24 TeneBuaeHus. Pa3Burre cpeacts
cBA3u. Paguonokanus
25 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonnHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueyHslii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHusd ceta. [locTpoenue bubmorexa HOK
. https://m.edsoo.ru/ffO0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
)3 BHYTpeHHee oTpaxkeHue. [IpenenpHbrit bubnmnoreka [JOK
YIOJI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUSI
29 JlaGopatopnas pabora «M3mepenue bubmuoteka [IOK




IIOKa3aTeiid IMPEJIOMIICHUA CTCKIIa

Jlunssl. [TocTpoenue n3odpaxxeHuil B

https://m.edsoo.ru/ff0cd67a

. bubnnorexa [JOK
30 nuH3e. Popmysia TOHKOM JIMH3HI.
https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JuH3bI
Jlaboparopnas pabota
31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cBeta. CIIOKHBIN COCTaB
1 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
13 Nutepdepennus cpeta. udpakius bubnnorexa [JOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel bubnmnorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameIeHre BpEMEHH M COKpaIlleHue
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
. bubnuotexa [JOK
38 gacTuilbl. CBS3b MAacChl ¢ SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHsl TOKOS
39 Kontponbnas padota «Onrtuka. bubnuotexa [JOK




OCHOBBI crielMaIbHON TEOPUU
OTHOCHUTEIHLHOCTHY

®otonsl. Dopmyna [Inanka. Jueprus

https://m.edsoo.ru/ffOcf6£0

bubnunorexa LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 1IOK
HOJIMOTCKA
41 oroaddexra. O A T.
(poros(pert HIBITRT https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHeHUE
42 aﬁHMTeIgI)Ha H(if)lq)(i)OTOB(i)(geKTa bubmrorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢hotorpdexra
Jasnenue ceera. Onbithl [1. H.
. bubmuoreka [{OK
43 JleOeneBa. XumMudeckoe JIENCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiicTBa u
MPAaKTUYECKOE MPUMEHECHHUE:
44
¢dboTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1EMEHTHI bu6mmoteka IIOK
KBaHTOBOM ONTHUKM) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [IOK
PPOpAA 1O b t https://m.eds00.ru/ff0d091a
[Inanerapnas monens aTroma
bu6nmorexa LIOK
47 ITocrymater Bopa
y p https://m.edsoo.ru/ff0dOafa
Wznydenne u noriomieHue (OTOHOB
48 I I/I}ll'lqe exoJie aTOM;H co H(()II)"O OBHS bubmmorexa [IOK
p pexon . & yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
49 BonnoBbie cBolicTBa yacTuil. BosHbI bubnuorexa [JOK




50

51

ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpBITI/Ie PaaAruOaKTUBHOCTH. OnbITH

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYYCHUSA

CgoiicTBa anb(da-, 6era-, ramma-
u3nyueHus. BiusHue
PagIioOaKTHBHOCTH Ha YKHBBIC
OpraHu3MbI

https://m.edsoo.ru/ff0dOca8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepHsle peakunu. A nepHblit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKNE aCTIEKTHI SIAEPHON
JHEPreTUKU

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
PErucTpanyy dJIEMEHTAPHBIX YACTHLI.
Kpyrastit cton «@yH1aMeHTalIbHbIE
B3aUMOJIeUCTBUS. ENUHCTBO
(bu3MUeCKOil KapTUHBI MUPA

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTHUS ACTPOHOMUH.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3B&€3aHOrO Heba. Co3Be3aus, sIpKUe




56

3BE3/IBI, IJIAHETHI, UX BUIUMOE
nBrokenne. ComHeyHas cucreMa

Counuue. ConHeuHass akTUBHOCTD.
Hctounuk sHeprun CosiHiia v 3BE311

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCIEN0BAaTENbHOCTH. BHyTpeHHEE
cTpoeHue 3B€31. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]

58

Muneunsiii [lyte — Hama ['anakTuka.
[Tonoxenue u npuxenue CosHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

59

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MertaranakTuka

60

61

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI»

62

O6o6matonuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIOBeKa

63

O6o0maromuii ypok. Poms 1 mecto
(U3HUKN U aCTPOHOMUH B




64

COBPEMEHHOU HAy4YHOU KapTUHE MUpa

O6o06maromuii ypox. Poib
(dbuzuveckoit Teopun B HopMUPOBAHUHT
MpeACTABICHUH 0 PU3NIECKOM
KapTUHE MHpa

65

O6o06maromuii ypox. Mecto
¢bu3nveckoil KapTHHBI MHUpa B 001IEM
psily COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX MTPEICTaBICHUN O IPUPOJIE

66

67

68

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHYKIHS

PesepBHblit ypok. OnTuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
DneMeHTHl aCTPOHOMUU U
acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1784
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