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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 11 kimacca npu o0ydyeHun ux
¢bu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOJXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JMYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3yJbTaTaM OOYYEHHMs], a TAKKE
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKHM: JIMYHOCTHBIE, METANpPEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nkay 1o rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIIOTUM B cpepe SHEPreTUKU, TPaHCIIOPTa, OCBOEHUSI KOCMOca,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TP BHITIOJHEHUN UMHU YUE€OHBIX UCCIIETOBAHHM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJIEP)KUT MaTepuaj U3 BCeX pa3lesoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (hU3MUecKue Teopuu ((pOopMHpPOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJaA0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IIAaHUPOBAHUS W OCHAlIeHHWs kaOuHera ¢uszuku. [Ipu
3TOM OO0ECTeunBaeTCcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yJeseTCs pEHICHUI0 pacUE€THBIX U KAU€CTBEHHBIX 33]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3nenos. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecnieueHn0 yueOHOTro mporecca 0a30BbIil YpOBEHb Kypca (DU3UKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GU3MKKU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTATOYHOCTH M OOECIEeYMBaeT IOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsl YUYEHHYECKUX HPAKTUUYECKUX pPadoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHrne STUX 1ene 00ecreunBaeTCsl pelieHneM CIeAYIONIX 3a1ad B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dUYHbIX 3a7ad C SIBHO 3aJaHHOU
buznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e IOHMMAaHHE (PU3NYECKUX OCHOB M IPHUHILIMUIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmauuu,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3YJIbTaTa;

e CO3JAaHME YCIIOBUHM AJIsl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEro

oOpasoBanus oTBoaUTCs 34 vaca (1 yac B HEJCIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BBIOOP
poBeNEeHUs J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUAYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



11 KIIACC

Paznen 1. daekTpoanHamMuka

Tema Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOW MHAYKUMHA. [I[puHIMI Cyneprno3nny MarHUTHBIX ITOJIEH.
JIluauun MarHuTHOM wuWHAyKIMU. KapThHa JUHUNA MArHUTHOM HWHAYKIUAHW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarnutHoe TIOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JHMHUN WHIYKUIHAH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBre NpoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOJBIKYINAs CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu @apanest.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
MIPOBOJTHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHAYKLIMHU. OJEKTPOJBIXKYIIAsA  CuUiIa
CaMOMHAYKLIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IOCTOSHHbBIE
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YacTUll, UHIYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO MOJIA.

B3aumopencTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH HU3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBieHrEe CaMOMHTYKIIMH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

M3yyeHne MarHuTHOTO IMOJIsl KATYIIKH C TOKOM.

HccnenoBanre NelCTBHS MOCTOSSHHOTO MAarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nesn 2 Kosiebanus u BOJIHBI

Tema Mexanuueckue u 31eKmMpoOMazZHUMHbIE KOJ1€0AHUS

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUS.
["apMmonnyeckue konedanus. [lepmoa, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKnuii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosneOanus. Pezonanc. BoiHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE AIIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IIEKTpodHepruu. Kymnbrypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKUI MASITHUK).

HaOlmronenue 3atyxaromux KojieOaHu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.



HccnenoBanue nepeMEeHHOTO TOKa B LIETIH U3 MOCIEI0BATEIbHO COETMHEHHBIX
KOH/ICHCATOpa, KaTyIIKU U PEe3UCTOPA.

Tema Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80THbL

Mexanudeckue BOJIHBI, yclioBUsA pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss W JJMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBI.
HNuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUSI U3ITyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B snexkrpomarautHoi BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
unTepdepenius. CKOpoCcTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 37eKTpOMarHUTHBIX BOJH. [IprMeHeHne 3JeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arps3HEHNUE OKPYKAIOIICH CpPe/Ibl.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTHKA B TEXHHMKE W MEAMIIMHE, pajap,
paaronpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpazoBanue 1 pacIpOCTpaHEHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

Koneobiomeecs Teno Kak HCTOYHHK 3BYKA.

Habmoienue oTpaskeHus M NpeoMICHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habmronenue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
YacTOTOM KOJIEeOaHUIA.

HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaKeHHE, PEIOMIICHHE,
noJisipu3anys, 1udpakius, THTEpPEepeHIns.

Pazoen 3 Onmuka

['eomerpuueckas onrtuka. lIpsmonnHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKaie.

[Tpenomiienne cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOIO
BHYTPEHHET0 OTPaKEHUS.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro ceeta. [[ger.



Cobuparomniue u paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U ONTHYECKasi cuiia TOHKOW JHH3bL. [locTpoenne nzoOpaxkeHuii B coOUparonmx u
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. WuTtepdepeniuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EPEHIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YCIoOBUE HaOIIOCHUS
INIABHBIX ~MAaKCUMYyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHMYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

IlonHoe BHyTpeHHEE OTpakeHue. Mozieslb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKOna.

HaOmronenune natepdepeHinu cBera.

Hab6monenue nudpakxium ceera.

HabGmronenue nucnepcuu cBera.

IlonyuyeHue ciekTpa ¢ MOMOLIBIO IPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3mepeHune rnokasaTessi NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKeHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

[ paHuIBI TPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [locTynaTel criennaibHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTUHBI.

OHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHULIBI. DHEPTHUs
ITOKOS.

Pasznen 4. KBanToBasi pusuka



Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsi3u sHEPrUM POTOHA C €TO0 YACTOTON. DHEPTUs
U UMITYJbC (POTOHA.

OtkpeiTre u uccienoBanue ororpdexra. OnpiTel A. I'. CroneroBa. 3akoHBI

dbotorpdexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»
doTorpdexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTODIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Inanerapuas mopens aroma. [loctynatel bopa. M3nmyueHue W mOTIIOUIEHUE
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEU SHEPruu aToMa BOJIOPO/Ia.

BousHoBEIE cBOlicTBa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopna.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Habronenue nuHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCINEPUMEHTHI, JI0KA3bIBAIOIINE CIOXHOCTh CTpoeHUsl sjpa. OTKphITHE
panuoakTuBHOCTU. OnibITH Pezepdopa o onpeaeneHuto coctaBa paiiOaKTUBHOTO
m3nydyenusi.  CpoiictBa  ambda-, Oera-, ramMMma-uszinydeHus.  BrusHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoGiaeMbl U TEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHn4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

O6o0maronee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aCTPOHOMHU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOU TEOPUU B
(opMUPOBAHUU MPEACTABICHUIN O PU3NYECKON KapTUHE MUpa, MECTO (PU3NUECKOMN
KapTUHBl MHUpPa B O0mIEM psSAy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kimacce ocylecTBIsiETCS C
Y4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcamMHM MaTE€MaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNUE, MOJIEIb, U3BMEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW IPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAIITMUECKON PEIETKH, CIIEKTPaIbHBIN aHAIU3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIMHAKA DJIEKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOTro npeaMera « OU3nKay JTOKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3alldii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIUKA O0YYaIOIIEeTOCs! KaK aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHUCTUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPTaHU3aIINY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMA HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTaHCKON UEHTUYHOCTH, NAaTPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MMOBEICHUS,

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IUIAaHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUN B OKpPYKAIOIICH cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHNS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUyAJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaThb MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3yJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCcKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B oOyactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TOUCKY
METOJ/IOB pelIeHusT 3a1ad (PU3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acTH (PU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBICE B XOJE PEIICHHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEICATCIBHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(GOPMAIIHH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ITHYECKUX HOPM, HOPM HWH(MOpPMAIMOHHOU
0e30IacHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe NeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTLHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUS TO €€ JOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TIPH aHAINU3E pe3yIhbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEpIICHCTBYETCS HYMOLIMOHANBHBIN WHTEIJICKT, MpeInoiararonmi
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIMATHBHOCTh, YMEHHUE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 11 kiacce npeMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3HUYECKUX MOJIETEH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeJIb aTOMa, HYKJIOHHAasi MOJEJIb aTOMHOTrO sipa MpH PElIeHUH (PU3NYECKUX
3az1ady;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3UKHU: DJIEKTPUUECKAs MPOBOJIUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJMHEIHOE pPAcIpOCTpaHEHHE CBETa, OTPAKEHHUE, IPEIOMIICHUE,
unTepdepennus, audpakuus ¢ TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONHCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3JIMYHBIX  Cpel) W

AJIEKTPOMArHUTHBIC SIBICHUS (MIPOLIECCHI), HCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
NIEKTPUYECKUIN 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANPsKEHHE, DIEKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUiIa, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, MEpHOoJ M 4YacToTa
KoieOaHull B KoJeOATeTbHOM KOHTYpE, 3apsii M CUjla TOoKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOSHUE U
ONTHYECKAs] CUJIA JIMH3bI, NPU ONHUCAHUM NPABUIBHO TPAKTOBATh (PU3NYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OO0O3HAUeHHs M EAMHMIIBI, YKa3bIBaTh
(bopMyJibl, CBSA3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMYMHY C IPYTUMH BEIMUNHAMU;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPIHs CBI3U
aTOMHBIX SIZIEp, MPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICH
UCIIOJIb3YEMBbIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHANM3UPOBaTh (PU3UYECKHE TMPOLIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIENOBATENBHOTO U MAPAJIIENIBHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMAarHUTHOU
WHIYKLWH, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, ypaBHeHHE OWHIITEeHa Ay doTtorddexra,
3aKOH COXPAHEHUSI JHEPrUH, 3aKOH COXPAHEHUs HMMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, MOCTyJaThl bopa,
3aKOH paJMOAaKTHBHOIO pacnaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIbI, 00JacTH)
PUMEHUMOCTH;



ONPENENATh HAIIPaBJICHUE BEKTOPA MHAYKLIUN MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cujibl Ammnepa u cuibl Jlopenua;

CTPOUTh U OIHUCHIBATh H300paKEHHUE, CO3aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH: IPH 3TOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJJI0AKEHHOTO 000pyA0BaHUs, MPOBOAUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BaHUEM NPSIMbIX
U3MEPEHUI: MPU 3TOM KOHCTPYHMPOBATHh YCTAaHOBKY, (PUKCHPOBATh PE3YJbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBAHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCHOJIB3YS (PU3HUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7aun
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKON BEJIMYMHBI;

penaTh KaueCTBEHHbIE 3a/1a41: BICTPAUBATh JIOTUYECKH HEMTPOTHUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYeCcKue ABIICHUS,

MCITI0JIb30BATh ITPH PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALIMM U MPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOH HWHGOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHUIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacCHOTO UCIOJIb30BaHUS B MMOBCEAHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS TI0 (PU3UKE B TOBCETHEBHON KU3HU JIJIS
oOecnieyeHnss OE€30MACHOCTH TMPHU OOpalIeHUH ¢ MpHUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBAMH, JUISI COXPAHEHUS 3JJ0POBbS U COOJIOJCHUS HOPM 3KOJOTHYECKOTO
TIOBE/ICHUSI B OKPYIKAFOIIEH cpeie;

paboTaTh B TpyINIe C BBHIMOJHEHHEM pPAa3JUYHBIX COIMAJIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYMIbBI, PAMOHAIBHO pPACIPENeisTh OOS3aHHOCTH H
TUTAHUPOBATH JICATEIFHOCTh B HECTAHIAPTHBIX CUTYAIlHsIX, aJIEKBATHO OICHUBATH
BKJI] KQKIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBACMOM MPOOIEMBI.

TemaTnyeckoe muaHupoBaHHE MO (PU3HMKE COCTABIEHO C y4eTOM paboueid

nporpaMMbl  BOCIIMTaHUS. BocmuTarenpbHBIH MOTEHLMANT JAHHOTO Y4eOHOTO
npeaMeTa O00ECHEeYMBAET pEeaTUu3alMI0  CICAYIONIMX LEJIEBbIX MPUOPUTETOB

BocniuTanus odoyvatonuxcs COO:

o MNOOyXJeHue oOydaronmxcsi coONoAaTh Ha YpOKe OOLIECHPHUHATHIE HOPMBI
NOBEACHUS, TMpaBuja OOUIEHUS CO CTapmiuMu  (TI€AAroru4ecKUMu
paboTHUKaMH) W CBEPCTHUKAMU (0OYYaAIOIIMMUCS), MPUHIMIBL y4eOHOU
JTUCIUIUTMHBI 1 CAMOOPTaHU3AINH;

e IIPHUBJICUYCHUC BHUMAHUA 06yqa101u14xc;1 K ICHHOCTHOMY aCIICKTY N3Y4YaCMBbIX
Ha YpPOKax IIPpCAMCTOB, HBHGHHﬁ, COOBITHI qcpe3: 06paH1€HHC BHMMaHHS Ha
HPaBCTBCHHBIC ACIICKTbI HAYYHbIX OTKpBITHﬁ, KOTOPBIC U3YyUAIOTCA B I[aHHBIﬁ
MOMCHT Ha YPOKC; Ha HpeI[CTaBI/ITeJIGﬁ YUCHLBIX, CBA3AHHBLIX C U3y4YaCMbIMU B
I[aHHBIﬁ MOMCHT TEMaMH, Ha TOT BKJIanA, KOTOpBIf/'I OHM BHCCJIM B PAa3BUTHC
HalIeu CTpaHbl U MHpPA, HA HOCTOﬁHBIC nmoapaxaHus MpUMCPLI UX JKU3HH, HA
MOTHUBBI UX IIOCTYIIKOB,

e HCIOJIb30BaHHWE BOCHUTATENBHBIX BO3MOXKHOCTEH CoJep:KaHus y4eOHOro
npeaMeta A GOpMUPOBaHUS Y O0YUAIOIIUXCSl POCCUMCKUX TPaIUIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX Y COLMOKYJIBTYPHBIX IEHHOCTEN;

e BKIIOYEHUE B YPOK HUIPOBBIX MPOLENYDP, KOTOPHIE MOMOTAaOT MOAAEPKATh
MOTHBALMIO OOYyYaroIUXCd K TMOJYYEHUIO 3HAHUM, HaJIaKWBAHUIO
MIO3UTUBHBIX  MEXKJIMYHOCTHBIX  OTHOIIEHMHM B  KjJacce, IOMOTAlOT
YCTaHOBJICHUIO 100pOKeIaTeIbHOM aTMOC(epbl BO BpEMS YPOKa;

e TMPUMEHEHHE HA YPOKE WHTEPAKTUBHBIX (DOpM pabOTHI, CTUMYIUPYIOIINX
MO3HABATEIbHYI0 MOTUBAIIUIO O0YYaIOIIUXCS,;

o IPUMEHEHUE TPYNIOBOM pabOThl WMWiK paboOThl B TMapax, KOTOpbIE
CIIOCOOCTBYIOT pPa3BUTHIO HABBIKOB KOMAaHJHON pabOThl U B3aUMOJIEHCTBUIO
C IpYTUMH 00y4aronIMMHCS;



BBIOOP M HCIIOJIb30BAaHHE HA YPOKax METOJOB, METOJIUK, TEXHOJIOTHUH,
OKa3bIBAIOIIKUX BOCIIUTATEIBHOE BO3IEHCTBUE HA JIMNYHOCTH B COOTBETCTBUHU C
BOCIIMUTATEIBHBIM UICAIOM;

UHHULMMPOBAHUE W  TOJACpPKKA  HUCCIEIOBATEIBCKOW  JIEATEIbHOCTU
IIKOJIFHUKOB B (pOpME BKIIIOUEHUSI B YPOK Pa3IUYHBIX HCCIEAOBATEIBCKUX
3aJlaHdid M 3aJad, 4YTO JAaeT BO3MOXKHOCTH OOYy4YarOIIMMCS MNpUOOpecTH
HaBBIKM  CAMOCTOATEIBHOTO  PEIIEHUS  TEOPETUYECKOW  MPOOIIEeMBI,
TeHepUPOBaHUA M OQOPMIICHHS COOCTBEHHBIX THIIOTE3, YBAKHUTEIHHOTO
OTHOILICHUS K YYXKUM UM, TyOJIMYHOTO BBICTYIUICHHS, ApTYMEHTUPOBAHUS
¥ OTCTaWBaHUS CBOEH TOUKH 3pEHMUS;

YCTAaHOBJIEHHE  YBAKUTENbHBIX, JIOBEPUTEIIbHBIX, He(OpMaIbHbBIX
OTHOIIEHUH MEXJIy YYMUTEIEM M YYEHUKaMH, CO3JaHME Ha YypoKax
AMOIMOHAIIEHO-KOM(OPTHON CPEIbI;

opraHu3anus IJ_ICCI)CTBa MOTHBHUPOBAHHBIX W 3PYAHUPOBAHHBIX YUHAIIUXCA HAA
HNX HCYCIICBAIOIIMMHN OAHOKJIACCHUKAMHU, AA0OIICTO MKOJbHHUKaM COIIHMAaJIbHO
3HAYUMBbIN ONBIT COTPYAHHUYICCTBA U B3aMHOU IIOMOIIIH.



TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

[Ipunoxenue 1

Koau4yecTBo yacoB DJIeKTPOHHbBIE
Ne  HaumeHoBaHue
Kontposs Ipaktuu  (unpposbie)
n/  pa3/ieiioB U TeM
Bceero HbIE ecKHe oOpa3oBaTe/ibHbIE
n NPOrpaMmblI
padoThI padoThI pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
MarsurtHoe I10Je. bu6nmorexa LIOK
1. DNeKTpOMarHuTHAS 7 1 0 https://m.edsoo.ru/7f41c
WHITYKIHS 97c
Uroro no pazneny 7
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKue u bu6nmorexa LIOK
2.1 AIIEKTPOMArHUTHEIE 3 https://m.edsoo.ru/7f41c
Koe0anus 97c
MexaHnyeckue u bubmmoreka IIOK
2.2 JJIEKTPOMarHUTHBIE 5 https://m.edsoo.ru/7f41c
BOJIHEI 97c
Hroro no paszneny 8
Paznen 3. OnTuka
bubnmorexa LIOK
3.1 CBeTOoBBIE BOJHBI 6 1 1 https://m.edsoo.ru/7f41c
97c
3.9 DNeMEHTBI TEOPUH 9
OTHOCHUTEIIBHOCTH
33 H3nyyenue n 9
CIIEKTPBI
Hroro no paszneny 10

Pasznen 4. KBAHTOBASA ®U3UKA

bubnunorexa LIOK

4.1 CBeTOBBIC KBAaHTHI 1 https://m.edsoo.ru/7f41c
97c
but6mmorexa [IOK

4.2 AToMHas pu3nKa 1 https://m.edsoo.ru/7f41c

97c



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

bubnunoreka LIOK
®duznka aTOMHOTO
4.3 5 https://m.edsoo.ru/7f41c
pa 97c
44 DnemMeHTapHbIe 5
YaCTHUIIbI
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO
YACOB IIO 34

[TPOT'PAMME



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

ITOYPOYHOE IIVTAHUPOBAHMUME 11 KJACC

[Tpunoxenue 2

No Hassanue paznena Konmue Tun ypoka Hara Hara
/T CTBO
Tema ypoka 4ACOB no wiany | axruye
cKast
Pa3nen 1. OcHOBBI JIeKTPOAMHAMUKH (7 4acoB)
1. BBoansii nnctpykrax no Th. 1 KomOunuposan 07.09.23
MaraurHoe 10J1e, ero CBOMCTBA. HBIN YPOK
MarauTHo€e 1oJie MOCTOSIHHOTO
AIEKTPUUYECKOTO TOKA.
JlelicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM
2. Hab6monenue neiictBus 1 KomOunmposan | 14.09.23
MarHuTHOTO TIOJISI Ha TOK HBIA YPOK
3. JleiicTBre MarHuTHOTO oyt Ha | 1 KomOunamposan | 21.09.23
JBHOKYIIAKNCS DIEKTPUYECKUN HBIN YPOK
3apsig
4. SIBieHME ANEKTPOMAarHUTHOM 1 KomOunuposan | 28.09.23
WHIYKIIAH. HBIH ypOK
MarsuTHBII TTOTOK.
Hamnpasnenue nHIyKIIMOHHOTO
toka. [IpaBuno Jlenua
5. OJIC naaykumu B ABMOKyIuxcs | 1 KomOunamporan | 05.10.23
MPOBOTHUKAX HBIN YPOK
6. SIBneHre caMOMHIYKITHH. 1 KomOunamporan | 12.10.23
NHIyKTUBHOCTE. DHEpPrus HBIN YPOK
MarHMTHOTO TIOJIS
7. KonTponbnas pabota Nel mo 1 Ypok 19.10.23
TeMe «MarauTtHoe 1ose. KOHTPOJIA,

DNIEKTPOMAarHuTHasE UHIYKIUSD)

y4eTa U OLEHKHU
3HAHUM,




yYMEHUU U
HAaBBIKOB

Pa3znen 2. Kosie6anusi 1 BosiHbI (8 yacoB)

8. Koppekuus 3HaHui. 1 KomOuampoBaH 26.10.23
CBoOopaHbIe KOJCOAHUS. HBIH YPOK
["apmoHHnueckue koaeOaHus
9. CBoOoHBIC PTIEKTpOMarHuTHbIe | 1 KomOuHmpoBaH
KoJieOaHusI. HBIU YPOK
KonebaTenbHbIl KOHTYD
10. [TepeMeHHBIH 27eKTpUUYECKU 1 KombOunupoBan
TOK. HBII YPOK
Pe3onaHc B asieKTprUeCcKOU
LEenH
11. BonnoBsie siBieHUSI. 1 KomOunupoBan
XapakTepUCTUKU BOJIHBI. HBII YPOK
3BYKOBBIE BOJIHBI
12. | Hnrepdepenuns, nuppakuus u | 1 Ypok
HOJISIPU3ALIUS MEXaHUUECKUX KOHTPOJIA,
BOJH ydera M OLEHKH
3HAHUI,
YMEHUU U
HaBBIKOB
13. ONEKTPOMAarHuTHOE IOJIE. 1 Kom6unnpoBan
DneKTpoMarHuTHasi BOJTHA HBI YPOK
14. CBolicTBa 2JIEKTpOMAarHuTHbIX | 1 Komb6unupoBan
BOJIH HBIN YPOK
15. Pa3BuTHe cpencTs cB3U 1 KomOunupoBan
HBII YPOK
Paszgea 3. OnTuka (10 yacoB)
16. CkopocTsb cBeTa. 1 Komb6unupoBan
3aKOH OTpa)KE€HHUS CBETA. HBIH yPOK

3aKkoH MPpEIOMJICHUSA CBCTA




17.

JlaGoparopHas padora Nel
«M3mepeHne nokaszareJis
NpeJIOMJIeHHS CTEKJIA»

Ypok
KOHTPOJIS,
y4eTa U OLEHKHU

3HaHU,
YMEHUH U
HaBBIKOB
18. [TontHOE OTpaXkeHUe cBETA. Komb6unupoBan
JIMH3EL HBI YpOK
[TocTpoenne n3o0pakeHHiA,
JIaBAE€MBbIX JINH30M.
dopmyna TOHKOM JIMH3BI
19. Hucnepcus csera. Komb6unupoBan
WNurepdepennus ceera. HBIH YpOK
Hudpakmnus ceera
20. JudpakionHas peeTka. KomOunupoBan
N3mMepenne 1iiMHbI CBETOBOM HBIH YpOK
BOJIHBI.
[Tonsipusanus ceera
21. KonTponbhas padorta Ne2 no Ypok
teme «Ontuka. CBeTOBbIE KOHTPOJIS,
BOJIHBD? y4eTa ¥ OLEHKHU
3HAHUM,
yYMEHUU U
HaBbIKOB
22. | Koppexuus 3Hanuii. [loctynars Kom6unnpoBan
TCOPUH OTHOCHUTCIBHOCTH. HEIN YPOK
PensaruBucTCKkuil 3aK0OH
CJIO’KEHHUSI CKOPOCTEN
23. DeMEeHTHI PeIITUBUCTCKON KomOunupoBan
JANHAMUKHA HBII YPOK
24, Buae! nznyuenuit. KomOunupoBan
CrnieKTpsl U crIEKTpalIbHbIE HBII yPOK
anmnapatsl. Buasl criekTpos.
CrieKkTpanbHbIN aHAIU3
25. Wndpakpacuoe u KomOunupoBan
yAbTPauOIETOBOE U3TYUCHUSI. HBII yPOK

[IIkana 3neKTPOMarHUTHBIX
U3JIy4CHUN

Pazgen 4. KpanroBas ¢pusuka (9 yacon)




26. ®ororddext. YpaBHeHue KomOuHmpoBaH
OHHIITEHHA. HBIN YPOK
DOTOHBI
217. Crpoenune atoma. OnbIT KomOunuposan
Pesepdopna. HBI YPOK
KBanToBsie noctynarsl bopa
28. Crpoenue aToMHOro spa. KomOuHmpoBaH
S nepHble cubI. HBIH ypoK
DHeprus CBA3U aTOMHBIX sI/I€p
29. PaanoaktuBHBIE TPEBpaIICHUS. KomOuampoBaH
H3otonkl. HBIU YPOK
3aKOH paIMOaKTUBHOTO pachajaa
30. SnepHble peakiuu. Komb6unupoBan
TepMosiiepHbie peakiuu HBII YPOK
31. HUTorosasi KOHTPOJIbLHAA Ypok
padora KOHTPOJIA,
yueTa ¥ OLEHKH
3HAHUM,
yYMEHUU U
HABBIKOB
32. Koppekuust 3HaHUMH. Komb6unnpoBan
[Ipumenenue sAepHON SHEPTUI HBIH ypOK
33. | TpuaTama B pa3BUTUH (PU3UKH Kom6unnpoBan
SJICMCHTAPHBIX YaCTHII. HBIN YPOK
AHTHYACTHUIIBI
34. O06001eHre TPOIEHHOTO Kom6unmnpoBan

MaTrepuaia

HBIN YPOK




Kpurepuu u HOpMBbI OLIeHOK y4yaluxcs no ¢pusuke B 11 kiacce
OueHka 0TBETOB YyYallUXCH

OuneHka «5» CTaBUTbCS B TOM Clly4yae, €CJIM YYalllhiCsl MOKa3bIBa€T BEPHOE
NOHMMaHue  (U3WYECKOM  CYIIHOCTH  pacCMaTpUBaEeMbIX  SIBJICHHA U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOpPUM, a TaK >X€ IPAaBWIBHOE OIPEACICHUE
bu3MYecKuX BEJIMYMH, UX €IUHUIl U CIOCOOOB U3MEPEHHS: PABWIBHO BBINOIHIET
YepTekKU, CXeMbl U TpaduKd; CTPOUT OTBET IO COOCTBEHHOMY ILIaHY,
COMPOBOXK/IA€T paccka3 COOCTBEHHBIMU NMPUMEpPaMHU, YMEET MPUMEHSTh 3HAHUS B
HOBOM CHUTyallUW NPH BBIOJIHEHUU MPAKTUYECKUX 3aJaHUN; MOMKET YCTAHOBUTH
CBSA3b MEXIY M3y4YaeMbIM U paHEe M3YyUYEHHBIM MaTEpHAIOM IO Kypcy (HU3HKH, a
TaKXe C MaTepUaJIOM, YCBOCHHBIM IIPH U3YUYEHNUH IPYTUX MTPEAMETOB.

Ouenka «4» CTaBUTbCA, €CIM OTBET YYEHUKA YAOBJICTBOPSAET OCHOBHBIM
TpeOOBaHUAM Ha OLIEHKY 5, HO J1aH 0€3 HCII0JIb30BAHNS COOCTBEHHOT'O IIJIaHa, HOBBIX
IPUMEPOB, O€3 MPUMEHEHHUS 3HAHUI B HOBOU CUTYaIlH, 6€3 UCIOJIb30BaHUS CBI3EH
C paHee M3Y4YEHHBIM MAaTEPUAJIOM M MATEPHAIOM, YCBOCHHBIM IIPU M3YYEHUU JIP.
IPEIMETOB: €CJIN YYaIIUNCs JOIYCTHII OAHY OIIKMOKY MM He O0Jee IByX HEI0UETOB
¥ MOXKET MX UCIPABUTh CAMOCTOSITENIBHO WM C HEOOJIBLIONW MOMOIIBIO YUUTEIIS.

Ounenka «3» CTaBUTHCS, €CIU YyYallUiCsS TPABWIBHO MOHUMAET (PU3HUECKYIO
CYIITHOCTh PacCCMaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS
OTJIeJIbHBIE MPOOENIbl B YCBOEHUU BOIIPOCOB Kypca (PU3UKH, HE MPETSITCTBYIOIIHNE
JanbHENIIeMy YCBOGHUIO BOIIPOCOB MPOTPAMMHOT0 MaTepHuaia: yMeeT NMPUMEHSTh
TIOJTYYCHHBIC 3HAHMSI TPU PEMICHUU MPOCTHIX 3a7a4 C MCIOJb30BAaHUEM T'OTOBBIX
dbopmyll, HO 3aTpyIHSETCS MPU pEHICHUU 3a7ad, TPeOyIoIUX MpeoOpa3oBaHUS
HEKOTOPbIX (hOpMYJI, AOMYCTHII HE OoJiee OAHOM rpyOoi OIIMOKH 1 IBYX HEJOUETOB,
He OoJsiee ofHOUW TPyOOW M OaHONM HEerpyOoil omuOku, He Oosnee 2-3 HErpyObIX
OIIMOOK, OJTHOM HETPYyOOo# OMMOKH U TPEX HEOUETOB; JOMYCTHI 4-5 HETOUYETOB.

OneHka «2» CTaBUTCSA, €CJIIM Y4YallUHCS HE OBJIAJIE]I OCHOBHBIMHU 3HAHUSMHU U
YMEHUSMH B COOTBETCTBUU C TPEOOBAHUSIMU MPOTPAMMBI M JOIYCTHJI OOJIbIIE
OIIMOOK M HETOYETOB YeM HEOOXOAMMO JIJISI OLIEHKH «3%.

OueHka KOHTPOJILHBIX Pa00T

Onenka «5» cTaBUTCS 3a pabOTy, BBINOJHEHHYIO I[OJHOCThIO 0€3 OmHOOK U
HEJI0OUETOB.

Onenka «4» CTaBUTCS 32 pabOTy BBITIOJIHCHHYIO MMOJTHOCTHIO, HO MPU HAJIUYHUH B
Hel He Oosiee OJIHOM T'pyOOl M OJHOUM HErpyOOM OIMIMOKH M OJHOTO HeloYETa, HE
0oJiee TPEX HEAOUETOB.



Onenka «3» CTaBUTCS, €CJIM YUCHUK MPABWIBHO BHITIOJIHUI HE MeHee 2/3 Bcel

paboThl WK JOMycTUI He Oosiee ofHONM TpyOoil OmMMOKKU M BYX HEIOYETOB, HE
0oee oHOM rpyOOii OIIMOKH M OJTHOM HETPpYyOOi OIIMOKH, HE O0Jiee TpeX HETrpyObIX
omuOOK, OJHOM HerpyOoW OMMOKM | TpeX HEIOo4YETOB, NMpU Haauuuu 4 - 5
HEJI0UETOB.

Omnenka «2» CTaBUTCS, €CJIM YUCIIO OIIUOOK U HEAOUYETOB MPEBBICUIIO HOPMY IS
OLIEHKH 3 WJIM TPaBUIBHO BHITIOJHEHO MeHee 2/3 Bceil paboThl.
OueHka j1adopaTopHbIX padoT

OuneHka «5» CTaBUTCS, €CJIM yYalllUICsA BBITOJHIET padOTy B MOJHOM OOBEME C
cOOJIIOICHUEM HEOOXOJMMOW TMOCIEJOBATEILHOCTA TMPOBEJCHUS OIBITOB U
U3MEPCHUM;, CaMOCTOSITEIPHO W  PAIMOHAIIBHO MOHTHPYET HE0OXOamMoe
000OpyZI0BaHUE; BCE OMBITHI MPOBOANT B YCIOBHUSAX M PEKUMAaX, 00CCTICUMBAIOIITIX
MOJIy4eHHUE TIPABMWIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOIIOAAET TPeOOBAHUS MPABUIT
0e30MacHOCTH TPy/Aa; B OTYETE MPABUIBHO M aKKypaTHO BBHITIOJIHSET BCE 3aITUCH,
TaONUIIBI, PUCYHKH, YEPTEk U, TpadUKu, BBIUUCICHUS, MPABWIHHO BBITOJIHSIET
aHaJIN3 ITIOrPENTHOCTEN.

Ouenka «4» CTaBUTCS, €CJIM BBIMOJHEHBI TPEOOBAHUS K OIIEHKE «5», HO OBLIO
JOMYIIEHO JBa - TPU HeJouera, He Ooyiee OJHOM HErpyOoil OIMOKU M OJIHOTO
HeoY€eTa.

Ouenka «3» cTaBUTCS, e€ciu paboTa BBINOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOH YacTH TaKOB, TO3BOJISACT MOJYYUTh IPaBUJIbHBIC PE3yJbTaThl MU
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHUH ObLTH JOMYIIIEHBI OITHOKH.

OueHka «2» CTaBUTCS, €CAUW paboTa BBHIMIOJHEHA HE TMOJHOCTBIO U 00BEM
BBITIOJTHEHHON 4acTy paboThl HE MO3BOJISET ClieNIaTh MPABUILHBIX BBIBOJOB: €CIU
OTIBITHI, U3BMEPEHUS, BBIYUCIICHHU S, HAOII0ICHUS TTPOU3BOIUIINCH HETPABUIILHO.
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