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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TMOJIOKEHHWM M TpeOOBaHUI K pe3yiabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COOQ, a Taxxe ¢ yaétoM padbouei mporpammbl Bociutanust MAOY COIII Ne 14 u
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB rmpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a Tak)Ke YUYUTHIBAET HEOOXOAMMOCTH peaU3alUd MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHusl, TIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 6230BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEMOOOpa3yoIui
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TTOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOWMCTBAMU M JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa oOydaromwuxcsi, B (POpPMUPOBAHUE YMEHUU MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS NP BHITIOJHEHUN UMHU yU4e€OHBIX NCCIIETOBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pA UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3fesioB (DU3WKH, BKIFOYACT KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNosiaraéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaonoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CONep)KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKHM TIpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHSI
po0JIeM palMOHATIBLHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (pu3mveckue Teopur (GopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOPUHU, POTH (PYHIAMEHTAIBHBIX 3aKOHOB M
NPUHITMTIOB B COBPEMCHHBIX MPEACTABICHUSAX O TPHUPOJAE, TpaHHIAX
MPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIIECCOB).

CHCTeMHO-ICATENHPHOCTHBIN TOX0I B Kypce (M3UKU PeaM3yeTcs MPEekKIc
BCETO 3a CUET OpraHW3aldd dKCIEPUMEHTAIBHOU JESITEIBHOCTH O0YYaroIIUXCsl.
Jns  GazoBoro ypoBHS Kypca (U3UMKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpbIE B TIporpamMme mo (u3uke oObEeTUHEHBI B OOIIMH CIHCOK YYCHUYECKUX
MpaKTUYECKUX padoT. BEIfeeHne B yKa3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIICCTBISICTCS YYaCTHHKAMU
0o0pa30BaTeNBLHOTO TIPOIlEcCa HCXOJsd W3 OCOOCHHOCTEW TUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOYYarOIIMMHUCS YMEHHUSMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB TIO IPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbimoe BHUMaHUE yOENSETCS PENICHUIO PACYETHBIX W KAUYeCTBEHHBIX
3amad. [Ipu 3TOM A1 pacU€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbBIX pa3nemnoB. /[ KauecTBEHHBIX 3a/1a4 MIPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha



OOBSCHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIONICH
KU3HH, TpeOyronue BBIOOpA (HU3UYECKOW MO IS CUTyalluu TMPAKTHKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpoliecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpPEeIMETHOTO0 KaOWHeTa (M3WKW WA B YCIOBHUSX HHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OO0OpYIOBAHME JJIS BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyaoBaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (OpMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUA H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOTO O00OPYMIOBAaHUS JOJKHBI OBITH TOCTPOSHBI Ha KOMILICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX J1A0OpATOPHUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (opmMupoBanue wHHTEpeca W CTpEeMJICHUS OOYYAIONIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUpOBaHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHSI KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bu3YeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne 3TUX Ielield 00ecreunBacTCs pelIeHueM CICAYIOIMNUX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:

e TmpuoOpeTeHWe  CUCTEeMbl  3HaHMH 00  o0mmx  (QU3UYECKUxX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;



e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OoOBbsiCHeHHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB pEIIEHUs pa3IUYHbIX 3aJa4 C SBHO 3aJIaHHOM
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHWC (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUIECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOITYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu HHGOPMAIIHH,
OTIpEIeNICHNUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JIaHWC YCIIOBHM IJIsi Pa3BUTH YMECHHH MPOEKTHO-UCCIIEIOBATEIHLCKOM,
TBOPYECKOM JI€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM HMHAyKuuH. lIpuHIMnD cynepno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa JIMHUN MarHuTHON
WHIYKIUU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHuTHOIO TIOJIA JUIMHHOIO IIPSAMOIO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTsre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb ¥ HanpaBiieHUE. /[BHKeHNE 3apsHKEHHONW YaCTULIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »3ieKkTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBWKYILEMCS IIOCTYIIATENbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAs CHJIA
CaMOWHYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHWUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIMU MarHATHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMariHuTHOM UHIAYKIWH.

[IpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO MOTOKa.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMUS.
["apmonunyeckue konebanus. [lepuona, wacrtora, amrumryga u (aza KoseOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBpanieHue s3Hepruu Npyu rapMOHUYECKUX KOJIEOAHMSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXarOUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPruMu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (NMPYKUHHBIA WK
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOaHWH.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAUH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MabIX KOJeOaHU Tpy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoMAZHUMHbIE G0JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacupocTpaHeHuss W JUIMHA BOJHBL [lomepedHble W MPOMOJIBHBIE BOJIHBI.
HnTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opueHTtanus BektopoB E, B, V B anekrpomarauTHol BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanmys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HabmoneHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOMN KOJeOaHUM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpaXkeHHUe,
npesioMJIeHUE, MoJspu3auus, Judpakuus, UHTephepeHIIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
omgHOpoaHOU cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MTpeOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIi yrom IOJHOTO
BHYTPEHHETO OTPaXKCHUS.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOMparoluX U paccenBarolmux JuH3ax. Dopmynia TOHKOW JUH3BI. YBEJIMUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemérka. YcloBuUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOILIBIO MPU3MBL.

[Tomy4yenue cnexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuupl  NPUMEHMMOCTHM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIIELIUAJIbHOW TEOPHUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHNE BPEMEHU U COKpALIECHUE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHUS
ITOKOS.

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

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

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

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmens aroma. lIlocrynarer bopa. W3nydyenue u mnoriomnieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoiis. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1o ompenesneHuro  cocrasa



panuoakTuBHOrO wu3mydenus. CBoiictBa ambda-, Oera-, ramMma-u3IydCHHS.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IIPAKTUYECKOE IIPUMEHEHHUE: TO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHoMuU. [IpuKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpamMma «CIEKTpalbHBIM KIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIIbHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa066:ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe usnydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus



HaOnroenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOM cepax MesaTeTbHOCTH YEIOBEKa, POJIb M MECTO (hM3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a3oBoro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, Hay4yHBIM (akT, rumore3a, (pusznueckas BeIUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW pEMIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpagpua: wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: NWHUAKW DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
CoJIHEYHas barapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIECUUTH JOCTHKECHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM JIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaMm MmpodhecCHOHATbHON JesTETbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITA JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBAaTH W aKTyaJIU3UpOBaTh  MpoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C yU4E€TOM aHalM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHOU A TENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPeoOPa30oBaHUI0 U TPUMEHEHHIO B Pa3IUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh apaMETPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIC TIPU U3YYCHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJlad ¢ COOMIOJICHUEM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMpAsT ONITUMATBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KAXKIOTO Y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATHh paMKH Y4EeOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, WX pE3yJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMMOHUMATh SMOIIMOHAIIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B INPAKTUYECKOU NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nyeCcKOil KapTUHBI MUPA,

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JJIEKTPUUYECKUI 3apsif, Jy4 CBETa, TOYCUHbIM NCTOYHMK CBETA, AJIEpHas
MOJIeJb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO siipa MPH PEIICHUH (PU3NUECKUX
3az1ady;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DMBHKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsl Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEHHOE pACIPOCTPaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHHUE,
uHTepdepenus, audpakuus W TOMApPHU3ALUS  CBETa, JUCIEPCUsi CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3NMYHBIX  Cpel) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3YysS (PU3MUECKHE BEIMYHHBI:
AJICKTPUYECKUN 3apsjll, CHila TOKA, DJICKTPUYECKOE HANPSIKEHUE, DJICKTPUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
MHIYKIWAST MarHuTHOrO MOJisg, cWia Ammnepa, cuia JIopeHua, WHIYKTHBHOCTH
KaTyIIKH, SHEPTUsl SJICKTPUYECKOr0 M MArHUTHOrO TMOJIEW, MEPUOJ W YacTOoTa
KojieOaHWM B KojeOaTeIbHOM KOHTYpE, 3apsiji W Cuila ToKa B IpoIecce
TapMOHMYECKUX OJIEKTPOMArHUTHBIX KoJicOaHHWH, (OKYCHOE pacCTOSHUE U
ONTUYECKAasl CHUJIa JIMH3bI, MPU OMUCAHUM TMPABUILHO TPAKTOBATH (HU3UUYECKUI
CMBIC]I UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
GbopMyIIbl, CBS3BIBAIOIME JAaHHYIO (PU3MYECKYIO BEIMYHHY C JPYTHUMH
BEJIMYUHAMM;

OINMCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHHUS M IIPOLIECCHI, HCIOJIb3YS
dbu3nyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TIOJIypaciajga, SHEPrus CBI3U
aTOMHBIX S7Ep, IPU ONHUCAHMM IPAaBWJIBHO TPAKTOBATH (DU3UUYCCKHH CMBICT
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS W CIUHMUIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3bIBAIONIME JAaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI,

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIE€I0BATEIBHOTO U MapalieIbHOTO
COCOVMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3IEKTPOMArHUTHOU
MHIYKIAH, 3aKOH NPSIMOJIMHEMHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHeHHE ODiHITeHHa s doTodrddekTa,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPAaHEHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HCIa, MOCTYJarhl bopa,
3aKOH PAJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00JacTH)
NPUMEHUMOCTH;

ONPENEIATh HAIPABIICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJISI IPOBOIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaTH BBIBOBI,

OCYUIECTBJISITh MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHMH B BHJAE TaOIUL U
rpauKoB, AeNaTh BbIBOBI IO PE3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh MnpaBuja 0€30MacHOro TpyJa MpH IMPOBEACHUHM UCCIIEJOBAaHUNA B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MIPOEKTHOU
NEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCIOJIB3YS (PU3UUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYJIbI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJTy4YEHHOTO 3HaueHUs (PU3NUECKOMN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUYHUBYIO
LETIOYKY PACCYXKJIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sSBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS YICOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHNH, TOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMYI0 HH(POpMaIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, MOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOrO MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOUIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOCHUS HOPM SKOJOTHUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MarnuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHON TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnuoteka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3
ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

bu6mmoreka [IOK

5.1 C) 7 1
JIEMEHTB! aCTPOHOMMHU U aCTPOPUUKU httos://m.edsoo.ru/7fA1c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ngsHE;T:c;;i)cL)Iroulli £41007¢
Htoro o pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

JESITEJBHOCTH YUUTEJISI C YYUETOM PABOYEN MPOI'PAMMBI BOCIIUTAHUSA

— MaKCHMaJIbHOE MCIOJIb30BaHNE BOCIUTATEIBHBIX BO3MOXHOCTEH COIEpKaHUsI Yy4eOHOTO mpeameTa st (opMUPOBAHUS
y 00yYarolmuxcsi pOCCUUCKUX TPATUIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX U COLIMOKYJIBTYPHBIX LEHHOCTEH, POCCHICKOTO
MCTOPUYECKOTO CO3HAHMSI HAa OCHOBE MCTOPHUYECKOTO MPOCBEIICHUS; MOJA00p COOTBETCTBYIOIIETO COAEPIKAHUS YPOKOB,
3aJlaHui, BCTIOMOTATEIbHBIX MaTePUAJIOB, MPOOJIEMHBIX CUTYAIUH I 00CYXKICHUM;

— YYET LEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIIUTAHUS B OIPECICHUN BOCIUTATEIIBHBIX 33/1a4 YPOKOB, 3aHITUN;

— BBIOOpP METO/I0B, METOAMK, TEXHOJOTUM, OKa3bIBAIOIIMX BOCIUTATEILHOE BO3JEHCTBHE HA JTUYHOCTh B COOTBETCTBHUHU C
BOCHUTATEJILHBIM UJICAJIOM, LIEIBIO U 3a1a4aMU BOCIIUTAHUS, LIEJIEBBIMU OPUEHTUPAMU PE3YJIbTATOB BOCIIUTAHUS;

— peayin3aIuio MPUOPUTETA BOCITUTAHUS B yU€OHOM €SI TEIbHOCTH;
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— TPUBJICYCHUE BHUMAHUS OOYYAIOMUXCS K IEHHOCTHOMY AacCMeKTy HW3y4aeMbIX Ha YpOKax MPEAMETOB, SBICHUN W
COOBITHI, MHUIIMMPOBAHNE OOCYKICHHM, BHICKA3bIBAHUI CBOETO MHEHHS, BEIPAOOTKH CBOETO JTUYHOCTHOT'O OTHOIICHHUS K
W3Y9aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

— TMPUMEHCHHE WHTEPAKTHUBHBIX (GopM y4eOHOW pabOTHl - HHTEIUICKTYyaJIbHBIX, CTHUMYJIUPYIOIIUX ITO3HABATEIHHYIO
MOTHBAIIMIO, WUTPOBBIX METOAMK, IUCKYCCHH, IAIONIMX BO3MOXKHOCTH MPHOOPECTH OIBIT BEICHUS KOHCTPYKTHBHOTO
JaJIoTa; TPYMIIOBOM pabOThl, KOTOpasi YYUT CTPOWTHh OTHOIICHHS W JIEHCTBOBaTh B KOMAaHJIE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIIUICHHUS;

— moOykJeHue oOydaromuxcsi COOJII0IaTh HOPMBI TOBEICHUS, MpaBuja OOIICHUS CO CBEPCTHUKAMH W II€JaroraMH,
COOTBETCTBYIOIIME YKIaay 0011eo0pa3oBaTeIbHON OpraHu3aly, yCTaHOBICHUE I00pOoKeIaTeIbHOM aTMOC(]ephl;

— OpraHm3aIyio IMe(CcTBa MOTHBHPOBAHHBIX OOYYAIOIIMXCS HAJ HEYCTIEBAIOIMIUMH OJHOKJIACCHUKAMH, B TOM YHCIIE C
0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU, JTAIOIIETO 00YYAIOIIUMCS COIMAIbHO 3HAYUMbIN OTBIT COTPYIHUYECTBA U
B3aMMHOM MOMOIIIH;

— UWHUIMUPOBAHUE M TMOIJICPKKY HCCIEIOBATEIBCKON JEATEIHbHOCTH OO0YyYalomuXcsl, IUIAHUPOBAHUE M BBIIOJHEHHE
WHIUBUTYATbHBIX W TPYIIIIOBBIX MMPOCKTOB BOCIIUTATEIFHON HAITPaBICHHOCTH.



IHHOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KourtpoJabHbie
Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

ITocTossHHBIC MATHUTHI U
HMX B3aNMOJICHCTBHE.
MarauTHoe II0JI€.
Bektop MaruuTHO#M
MHAYKIMU. JIuHumn
MarHuTHON UHAYKIIMHU

MarauTHoe I10JIe

MIPOBOJIHUKA C TOKOM.

OnbIT Opcrena. 1
BszaumogeiicTBue

MIPOBOTHUKOB C TOKOM

Jlaboparopras pabota
«M3yueHne MarHuTHOTO 1
TIOJISl KATYIIKH C TOKOM»

JlelicTBUE€ MarHUTHOTO
TIOJIS1 Ha TIPOBOJTHHK C
TokoM. Cuita Amrepa.
JlaGopatopHnas pabora
«HccnenoBanue
JeWCTBUS TTOCTOSIHHOT'O
MarHuTa Ha paMKy ¢
TOKOM)»

JleiicTBE MAarHUTHOTO

OJISL HA JIBHKYLIYIOCS
3apsKEHHYIO YaCTHILY. 1
Cuna Jlopenua. Pabora

cunbl JlopeHna

DneKTpoMarHuTHas

naaykuud. [Torok

BEKTOpa MarHUTHOM

unaykuuu. JJC 1
WHAYKIUU. 3aKOH
3JIEKTPOMATrHUTHOMN

nHaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanue




SABJICHUA
BHCKTpOMaFHHTHOﬁ
HHAYKOUHU

NHAYyKTUBHOCTS.
SIBnenue
camounaykiuu. 3JC
CaMOWHIYKIIUH.
DHEprusi MarHuTHOT'O
TMOJIS1 KATYILIKU C TOKOM.
DJIEKTPOMarHuTHOE
moJie

TexHuueckue
YCTPOMCTBA U UX
IIPUMECHECHHUE:
IIOCTOSIHHBIE MAarHUTBHI,
AJIEKTPOMAarHuThl,
AJIEKTPO/IBUTaTENb,
YCKOPUTENH
3JIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs TIeYb

10

O60061maronuit ypok
«MarsuTHoe€ no’e.
DneKTpoMarHuTHas
HHIYKIUA

11

12

KonTponbHas pabota mo
TeMe «MarauTHoE 1oJe.
DneKTpoMarHuTHas
WHITYKITAS

CB0OOIHBIE
MEXaHUYCCKHE
KoJIcOaHHs.
I'apmonnueckue
KoseOaHus. YpaBHEHUE
TApPMOHHYCCKHUX
KoJIe0aHMUiA.
[IpeBparenue sHepruu

13

JlabopaTopHas pabota
«Hccnenosanue
3aBUCHMOCTH Mepro/ia
MaJbIX KoJIeOaHmii rpy3a
Ha HUTH OT JJIMHBI HUTH
Y MacChl Tpy3a»

14

KoneobarensHbli




15

16

KoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIE
Koje0aHus B UA€aIbHOM
KOJIeOaTeIIbHOM
KOHTYype. AHAJIOTUsA
MEXITY MEXaHUICCKUMU
Y DJIEKTPOMATHUTHBIMHU
KOJIeOaHUSIMU

®opmyna ToMmcoHa.
3aKOH COXpaHEHHS
SHEPIUU B MICATHHOM
K0J1e0aTeIbHOM KOHTYpE

[Ipencrasnenue o
3aTyXaroumx
KOJIEOaHMIX.
BeiHyX1eHHBIE
MEXaHHYECCKHUE
KonecOanus. Pe3onanc.
BeinyX1eHHBIE
3J€KTPOMAarHUTHbHIE
KoJieOaHMs

17

18

19

IlepemMeHHBIN TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MomHocTb
IIEPEMEHHOT0 TOKA.
AMIUTUTYAHOE U
JIEHCTBYIOIIEE 3HAUYCHHUE
CHJIBI TOKA U
HaNpsUKEHUs
Tpancdopmarop.
IIpousBoactso,
nepenaya u
notpebieHue
JIEKTPUYECKON SHEPTUN

YerpolictBo U
MPaKTHUYECKOE
IIPUMEHEHHE
ANEKTPUYECKOTO 3BOHKA,
re’eparopa
MEPEMEHHOTI0 TOKa,
JIMHUH 3JIeKTponepenady

20

DKOJIOTHYECKHE PUCKU




21

MIpU TPOU3BOJICTBE
3JIEKTPOIHEPIHUH.
KynbTypa
HCIIOIb30BaHUS
3JIEKTPOIHEPIUU B
MMOBCEIHEBHOM XKU3HU

MexaHuuyeckre BOJIHBI,
yCIIOBUS
pacrnpocTpaHeHHUs.
[Tepuon. CxopocTh
pacnpocTpaHeHus: U
JUIHA BOJIHBI.
[Tonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

22

23

24

25

3Byk. CKOpOCTb 3BYKa.
I'poMKOCTH 3BYKA.
BricoTa Tona. Tem0Op
3ByKa
ONEeKTPOMarHuTHbIE
BOJIHBI, UX CBOMCTBA U
ckopocts. [llkana
AEKTPOMArHUTHBIX
BOJIH

[IpuHUUIIBI panOCBA3U
Y TEeJICBUACHUS.
Passutne cpencrs
cBs3u. Pagnostokamust

KonTtponbHas pabora
«Konebanus u BOIHBI»

26

[IpssMmonuHeitHOE
pacrpoCTpaHEHUE CBETA
B OJTHOPOJIHOM cperie.
TodeuHbIii HCTOUHUK
ceera. JIyd cBera

27

OTpakeHue cBeTa.
3aKOHBI OTPAKEHUS
cseta. [loctpoenue
M300paXeHU B
IIJIOCKOM 3€pKajie

28

[Ipenomnenue cBera.
ITonHoe BHyTpeHHEE
OTpakeHHUE.
IIpenenbHblil yrou




IOJIHOT'O BHYTPCHHETO
OTpaXKCHUA

29

30

31

32

33

34

35

Jlaboparopnas pabota
«M3mepenune nokasaress
IIPEIOMJIEHUS CTEKIIA»

JIunzel. [loctpoenne
M300paKeHUi B JIMH3E.
dopmyJiia TOHKON
JINH3bI. Y BEJINYECHHUE
JIUH3BI

JlaGoparopHnas pabota
«HccrnenoBanue cBOICTB
M300paXKCHUI B TUH3AX)

Jlucniepcus ceera.
C0XHBIN cOCTaB
Ocnoro cBera. LIBer.
JlaGoparopHnas pabota
«Habmronenue
JUCTICPCUU CBETA

WnTepdepenys ceeta.
Hudpaxius ceera.
JudpakiuonHas
perérka

ITonepeuHnocts
CBETOBBIX BOJIH.
[Tonapuzanus ceera

OnTrueckue npudops! U
YCTPOICTBA U YCIOBUS
ux 6e301macHoro
IPUMEHEHHUS

36

37

I'pannisl
MIPUMEHUMOCTH
KJIAaCCUYECKOM
MexaHukd. [loctynarsl
CHenuaIbHON TeOpun
OTHOCHTEIBLHOCTHU
OTHOCHUTEIHLHOCTD
OJIHOBPEMEHHOCTH.
3ameIeHHe BpEMEHU U
COKpaIlleHHE JIJTUHBI

38

DHEpPrusi ¥ UMITYJIbC
PETAATUBUCTCKOMN




yacTuilpl. CBSI3b MacChI
C DHEprueu u
HUMITYJIbCOM. DHEPTHUs
IOKOS

39

KonrponsHas pabora
«Ontrka. OCHOBBI
CHeIUaIbHON TEOpUHU
OTHOCHUTEJIBHOCTH

40

®otonsl. Dopmyna
[Inanka. DHeprus u
UMIyIbC (OTOHA

41

42

43

44

OTtkpbITHE U
WCCIICIOBAaHHE
dotordpdexra. OnbITH
A.T. CroneroBa

3akonbl poTtorddekra.
VYpaBHeHue DitHIITEHA
s potodrddexra.
«Kpacnas rpaHuna»
dboTorddekra

JlaBneHue cpera.
Omnritel 11. H. JIeOenesa.
XUMH4ecKoe aeliCTBHE
CBeTa

TexHuueckne
YCTPOWCTBA U
MPaKTUYECKOE
MIPUMEHEHUE:
(hoTOdIIEMEHT,
(hoTOomaTYNK, COTHEUHAS
Oarapesi, CBETOAMO]

45

46

Pemrenue 3agad mo reMme
«DJIeMEHTHI KBAHTOBOK
OIITUKI)

Moaens aToMa
Tomcona. OnBITHI
Pezepdopna o
pPacCessHUIO O-4aCTHII.
[lnanerapnas Moaenb
atoma

47

IToctynater bopa

48

Nznyuenne u




49

50

norjomieHne GoToHOB
P TIEPEXO0JIe aTOMa C
OJIHOT'O YPOBHSI SHEPT U
Ha nipyrou. Bujsl
CIIEKTPOB

BomaHoBEIE cBOIiCTBA
yacTull. BoJIHEI 1€
bpoiins.
Kopnyckynsipao-
BOJTHOBOM JTyaJIU3M.
CrnoHTaHHOE U
BBIHY)KJICHHOE
W3JIy4CHUE

OTtkpbiTHE
PaMOaKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OTIPEJICIIEHUIO COCTaBa
PamOaKTUBHOTO
U3ITy4YCHUS

51

CgoiicTBa anbda-, 6era-,
ramMMma-u3JIyqdeHusl.
Bmmsuane
PaJIMOAaKTUBHOCTH Ha
KHUBBIC OPTaHU3MBI

52

OTkpbITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JIy4yeHue

53

OHeprus CBs3U
HYKJIOHOB B sIJIpe.

S nepHble peakuum.
SnepHslil peakTop.
[Tpob6nemsl,
MIEPCIIEKTUBBIL,
9KOJIOTMYECKHUE aCIIEKTBI
SIICPHOM HEPTEeTUKHU

54

OnemMeHTapHbIE
gacTulbl. OTKpBITHE
MO3UTpoHa. MeToasl
HaOII0ACHUS U




55

56

57

perucTpanuu
AJIEMEHTaPHBIX YACTHII.
Kpyrasrii cron
«DyHIaMEHTaTbHBIC
B3aUMO/CICTBHUA.
EnuncTBO Dmzmueckoit
KapTUHBI MUPA

Bux 3Bé31H0r0 Heba.
Co3sBe3aus, spKue

3BE3BI, INIAHETHI, UX 1
BUINMOE IBIKEHHE.

ConHeyHas cucTeMa

Comnnaue. CoyHeuHast
aKTUBHOCTE. VICTOUHHK 1
sHepruu CoJiHIIa U 3BE3]T

3BE3bI, UX OCHOBHBIE
XapPaKTEPUCTUKH.
3BE31IbI TIIABHOH
IOCJIENOBATEIHLHOCTH.
Buyrtpennee ctpoenue
3BE311. COBpEeMEHHbIE
MIPEJICTABJICHHS O
MIPOUCXOXICHUN U
spoatonuu CoJiHIa U
3BE3]

58

Mneunsiii [Iyte —
Hama ["anakTuka.
ITomoxeHne 1 ABMKEHUE
Counnna B I'anakTuke.
lNanaktuku. Y€pHbie
JBIPBI B SIAPAX TAJIAKTUK

59

Bcenennas. Paz6eranmue
rajiakTuk. Teopus

Bonpmioro B3peiBa. 1
PennkroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMMHU

61

KonrponsHas pabora
«DNEeMEHTHI
aCTPOHOMHU U
acTpodu3uKm»

62

O06o06maronuit ypox. 1




Ponb ¢puzuku u
aCTPOHOMUU B
SKOHOMHMYECKOH,
TEXHOJIOTHYSCKOH,
COLIMAIbHOMN U
ITUYECKOH cdepax
NeATEIIbHOCTH YeJIOBEKa

O6o0maromuii ypox.
Poie 1 MecTo du3uku u
63 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU
KapTUHE MHpa

O6o0uaromuil ypox.
Ponb dpusnueckoit
TEOpHH B

64 (dbopmupoBaHUU
MPEJICTABICHUMN O
¢bu3nvecKkoil KapTUHE
MUpa

Oo6o0maromuit ypox.
Mecro ¢usndeckoit
KapTUHBI MUpa B 00111eM
65 PAIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NpeICTaBICHUHN O
pupoje

PesepBHBIii ypOK.
MarnuTHO€ nose.

66

DJIEKTpOMarHuTHast
WHTYKIIHS

PesepBHBIil ypoK.
67 OnTrka. OCHOBBI
CHEelUaJIbHON TEOpUHU

OTHOCUTCIBHOCTU

Pesepnslii ypok.
KBanToBas ¢usuka.

68

DJIEMEHTBI aCTPOHOMUU

1 acTpopu3nuKu

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68
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