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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHUW M TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOy4daronuxcs 11 kiaccoB npu oOy4eHUH UX
¢u3zuke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JESTEIBHOCTHOIO IMOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM GI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU yUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (PHU3HKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNUE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuand Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKECHUN M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOONIOIb30BAHMS U SKOJIOTMUECKO 0€30I1acHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEICTABJICHUSX O IPUPOJIE, FPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpPraHU3allU SKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YYarOlIUXCH.
Jlst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObETWHEHBI B OOMIMUN CIUCOK YYECHUYECKUX MPAKTHUYECKUX PabOT.
Boijenenre B yKa3aHHOM MepeyHe Ja0OpaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
TOM OOEcreunBaeTcsi OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
ITOCTAHOBKY OIIBITOB IT0 IPOBEPKE MPETIOKEHHBIX TUIIOTES.

bosnpiioe BHUMaHuE yAEISETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
¢uznyecKoil MOAENbI0, TO3BOJIAIONIME NPUMEHATh UW3YYECHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasferna Kypca, TaK M MHTEIpUpPYs 3HAHUSA U3
pa3HbIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUSI HA
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OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUN M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpa (HU3UYECKON MOACTHA IS CUTyallMd MPaKTHUKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero ooOmero o0pa3oBaHUsl JTOMDKEH H3Yy4aThCsl B YCIOBHUAX MPEAMETHOTO
kaOvHeTa (DU3MKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe pU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe I10
bu3MKe yUeHUYECKHUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHcTpallMoOHHOE  00Opy/I0BaHUE (OPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJIEIOBAHMUSI  M3Yy4YaeMbIX  SIBIGHUW W  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydalmmxca. TeMaTHYecKhe KOMILUIEKThI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMH TIEJIIMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUM SIBIISIIOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA ¥ (pOopMUpOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBJIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUSI OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBanue mpencTaBICHUNA O PONMHM (PUMKU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHrne ITUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIYIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e TpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 001X (GU3HUUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (QU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUH B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pEUIECHMs pa3IMyYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIECUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3MYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJI Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 gacoB (2 yaca B HEJIEIIIO).

[Tpennaraemeiii B mporpamMmme no (¢U3MKE MepeueHb JIabopaTOpHBIX U
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUYEHUA
11 KJIACC

Pasnen 4. dinekrpoguHaMuka
Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHON MHAYKUWA. [[pUHIMTI Cyneprno3ULIMK MarHUTHBIX MOJIEH.
Jluvann marHuTHOM WHAyKUMW. KapTWHa JMHWUKA MAarHUTHOW WHIYKIUU TIOJIA
ITOCTOSTHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHuTHOIO TIOJIA JUIMHHOIO IIPSAMOIO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAaIIPaBJICHUE.

Cuna Jlopenua, e€ Monynb M HanpaBJIeHKE. [[BHKeHNE 3apsHKEHHONW YaCTUILBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYINAsA CHIa HWHAYKOMU. 3aKOH DSJIEKTPOMATHUTHOU
nHaykunu @apazes.

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

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd 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.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUKM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMariHuTHOM UHIAYKIWH.

[IpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMArHUTHON UHAYKIIWH.

Pa3nea 5. Kosied0anus ¥ BOJIHBI
Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KOJ1€0aAHUS

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHMYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaromux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

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

Tpancpopmarop. [IponsBoacTBo, nepegadya U MOTPeOICHUE IEKTPUUYECKON
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUU dJIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJieOaHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
WuTtepdepenius u udppaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNeBUACHUS. Paninonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue YyCTPONCTBa M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE W MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpaxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune uatepdepennnu u qudpakiinid MEXaHUIECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, IIPEIIOMIIEHHUE,
noJisipu3arys, nudpakius, tHTepPepeHIms.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMoIMHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaJe.



[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBETA. AOCOIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cBeta. LBer.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHIe
U ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0paxkeHuit B COOMpPAIONIUX U
pacceuBaromux JnH3ax. PopMyra TOHKOU JIMH3bL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. WuTtepdepeniuss cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBus HaAOMIOJEHUST MAaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUPPAKIUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doToamnmapaT, NPOEKIHMOHHBIA anmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinm cBera.

HaOmronenue audpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEILHOCTH



' paHuIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHuKU. [locTynaTel ciennanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJJIECHUE BPEMEHH M COKpAIlCHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Pasznen 7. KanToBast ¢pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEprun (HOTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITyJbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

doTorpdexra. YpaBuenue DiiHmTeitHa 11t poTodpdexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morsiomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHOBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.
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Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopa mo onpepeneHnio cocraBa paguoakKTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMMma-usnydeHus.  BrusHue
PaaMOaKTUBHOCTU HA KWBbIE OPTAHU3MBL.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Torsbl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. [IpoOGiaeMbl U TMEpPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa U NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

DTarnbl pa3BUTHS aCTpoHOMUU. [ IpuKkinagHOe U MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3B&nHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Cosnne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHua U 3BE3Z.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM IOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCX0XKACHUU U 3BOIonMK CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.
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Mneunsiii Ilyte — Hama [Namaktuka. ITomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06:ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUIIOKEHUH JJIs1 OTIPEENICHUS TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3nsA CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maromee MOBTOPEHUE

Ponp ¢u3ukm u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEJI0BEKA, POJIb U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOU TEOPUU B
(bopMHpOBaHUHU MPEICTABIECHUHN O (DU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBl MHUpPa B O0IIEM psSAy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAECPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX NMPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
oTmpeiesIeHHE UIOMIAaU TIOCKUX GUryp u o0beéMa Tel.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOW MpUPOJE, KojeOaTenabHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NECUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTANINYECKON PEIIETKY, CIIEKTPAIbHBIN aHAIIN3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHuTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIIECTPACEHUH.
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Texnonocusa: NWHUAKM DJJIEKTPOINEpenad, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAs II€4b, pajap, pPaguONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOEHUS Y4eOHOTO npenMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYarolUXCsl PYyKOBOJICTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalWi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA M OMNBITA JEATEIBHOCTH B IPOLIECCE PEANM3ALMU OCHOBHBIX HAaIPABJICHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

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

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEUCTBOBATH C COLMAJIBbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (PyHKUMSAMU U HA3HAUECHUEM;

TOTOBHOCTb K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKOMN IPakTAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCUICKUX YUEHBIX B 001aCTH U3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYyallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:
14



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIacTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune aeicTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH M BBITIOIHATH pabOTy B YCIOBUSX PEATbHOTO, BUPTYAIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;
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BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs, HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIhCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

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 HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJIATH OOLIEHNE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU JESATEIBHOCTH;
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pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0r0 Y4aCTHUKA KOMaH bl B OOILINI
pe3ysbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIUIMH B 00JacCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

17



BJaJeTh HABbIKAMH  TO3HABAaTEIbHOM  pediieKcuu Kak  OCO3HAHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHNUS;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTAaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TMpPU aHaIu3e pPe3yiIbTaToOB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NMPOTrPaMMBbI 110
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHATIBHOE
COCTOSIHME, BUAETh HApPaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOLMOHANIBHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LEIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOLICHMs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI
K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
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TEXHOJIOTUH, B NMPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsij, Tyd CBETA, TOUYECUHBI UCTOUYHHUK CBETA, SiACpHAs
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO Spa IMpU pPEIIeHUH (U3UISCKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHCTBUSA TOKa, B3aMMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTepdepeHus, audpakuus U TNOJSpU3alMs  CBETa, JHUCIEepCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JMHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJUMOCTh  PA3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO mMojisi, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYILKW, SHEPrus 3JIEKTPUYECKOT0 M MAarHUTHOTO IMOJIeH, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii U CWia TOoKa B MPOIEcce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTUYECKas] CWJIa JIMH3bI, MPU OMUCAHUM TMPABUILHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUHAMY,

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOIb3Ys
dbuznyeckre BEJTUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, DHEPTUsl U UMMYJbC (OTOHA, MEPHO]T TIOJIypacaja, SHEPrus CBI3U
aTOMHBIX Si7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICIT
WCIIOJIb3YEMbBIX BEJIMYMH, MX OOO3HAUEHUS W CIUHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3bIBAIONIME JaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTUMHU BEJIMYUHAMH,
BBIYUCIISITH 3HAaUCHUE (DU3UUECKON BETUUMHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapaieIbHOTO
COEIMHEHNs IPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHWTHOU
WHIYKIWAH, 3aKOH MPSIMOJIMHEMHOTO PpaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
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CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHHa st (PpoTodddexrTa,
3aKOH COXPAaHEHMs SHEPTuH, 3aKOH COXpPAaHEHHUS UMIYJbCa, 3aKOH COXPAHEHUs
AIIEKTPUYECKOrO 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH paJMOAaKTUBHOIO pacnajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUSA (TpaHUIbI, 00JACTH)
NPUMEHUMOCTH;

OTIPE/ETATh HAMIPABICHNE BEKTOPA HHIYKIIMU MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuJibl AMIiepa U cuibl JIopeHua;

CTPOUTb U OIKUCHIBaTh H300paKEHUE, CO3JABAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
MPOIIECCOB C MCIOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUU: TPU ITOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U TUIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHMsI, IPOBOAUTH OIBIT U (POPMYIUPOBATH
BBIBO/IBI,

OCYIIIECTBIATH MPSMBbIE U KOCBEHHBIE U3MEPEHUsT (PU3NUECKUX BEITUYUH, TIPU
3TOM BBIOHMpaTh ONTHMAIBHBIM CIIOCOO M3MEPEHHUs U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN NU3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUUYMH C UCIOIb30BAaHUEM MPSMBIX
U3MEPEHHI: TPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DPUKCHPOBATHh PE3YyJIbTAThHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BUAE TaOMUL U TpaduKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBaHMS;

co0o1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYJIbI,
HEOOXOUMBbIC NIl e€ pelleHus, MPOBOJAUTHh PACUETHl M OLIEHWBATh PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUUBYIO
HENOYKY PAacCyXICHUU C ONMOpOH Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONIb30BAaTh MTPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U TPECTaBICHUS
yueOHOW ¥ Hay4HO-TIONMYJApHOW WHGOpPMAIMKU, TMOJYYEHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATD MOIy4aeMyl0 HH(OPMALIHUIO;
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OOBSCHATh TPHUHIUIBI JCHCTBUS MAIINH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIh30BAaHUS B MMOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

HCITOJIB30BATh TEOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCSTHEBHOM KU3HH IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJIEHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTaTh B Trpynmne C BBHIIIOJHEHUEM pPa3JIMYHBIX COIUAIBHBIX PpOJICH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B pEIICHUE, pACCMATPUBAEMOMN MTPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yeckne 1 dJIEKTPOMarHUTHBIC 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHN4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo0.ru/7f41c97c
Hroro mo pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuorexa [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
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Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
. % 1
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
. 1
42 CTpoeie aoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
. 1
43 ATOMHOE PO > https://m.edsoo.ru/7f41c97c
Uroro no pazueny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUU U ACTPOPU3UKHN
bu6mmoreka [IOK
5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIIIEE IOBTOPEHUE
bu6mmorexa [IOK
01 Obobuiaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 10

23


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

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara nugposbie

Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

ITocTossHHBIC MAarHUTHI U UX

1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIuHMKM MarHUTHON UHAYKIIUU
MarauTHo€e noJie MPOBOIHUKA C

) TokoM. OmBIT DpcTena. 1 bu6mmoreka [IOK
BzaumopeiicTBue NnpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

3 MarHIETHOIr)o nois[ KaT KI/Iy: 1 1 bubmorexa HOK

v https://m.edsoo.ru/ff0c98fe
TOKOM)
JleicTBME MarHuTHOTO MOJISI Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriiepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

5 JlelicTBME€ MarHUTHOTO TTOJIS Ha 1 bubmuorexa [JOK

JBUKYLIYIOCS 3apsyKEHHYIO

https://m.edsoo.ru/ff0c9df4
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yactuny. Cuna Jlopenna. Pabora
cunel JlopeHia

DINIeKTpOMarHuTHasE MHYKITHUS.
IToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykuun. 3akoH
AJNIEKTPOMATHUTHON UHAYKIIUU
®dapanes

JlaGopaTtopHast pabota ««Pacuet
ABWIKCHUA 3apia/ia B MArHUTHOM
TIOJIC»»

NHnykTuBHOCTG. SIBIIEHUE
camounaykuuu. 3/1C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIEeKTPOMarHuTHOE TOJIe

TexHu4eckue ycTpoiucTBa U ux

MMPUMCHCHHUC: ITOCTOSIHHBIC MAI'HUTBI,

AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
WHIYKIIMOHHAS 11eYh

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

10

11

O6o0matomuii ypok «MarautHoe
noJie. DJIIEKTPOMarHuTHas
AHIYKLIHASD)

KonTpomnpHas pabota mo Teme
«MarauTHoe 1oJe.
SHeKTpOMaFHI/ITHaSI HUHAYKOUA

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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12

13

14

15

CB00OOHBIE MEXAHUYECKHE
KosieOanus. "'apMoHnYecKue
KoyicOaHus. YpaBHEHUE
rapMOHUYECKHX KOJICOaHUH.
[TpeBparteHue sHEprun

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJeOaHu rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MACChI
rpy3a»

KonebarenbHbIit KOHTYP.
CB0OOTHBIE AIIEKTPOMAarHUTHEIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMHA Koae0aHusIMHU

®opmyna Tomcona. 3akoH

COXPAaHCHUA SHCPI'UU B HACAIIBHOM
KoJIe0aTeTbHOM KOHTYpC

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beinyx/1eHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CuHyconaalbHbIN TEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34
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18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKA, JINHUH 3JIEKTpoleperad

bubmuorexa [JOK

https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM
KU3HU

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHeHUs U
JIHA BoJiHbL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK

https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

ONEKTPOMAarHUTHBIE BOJIHBL, UX
CBOMCTBA U cKOpocCTh. [Ikaia
ANIEKTPOMATrHUTHBIX BOJIH

HpI/IHI_II/Il'[BI pPaanuoCBA3U U
TeaeBuaeHus. PazBurue CpCaACTB
cBs3U. Paguonokamus

bu6nmoreka [JOK

https://m.edsoo.ru/ffOcccOc

bu6nmoreka [JOK

https://m.edsoo.ru/ffOccfe0

25

Kontponbnas pabora «Konebanus u
BOJTHBD)

bu6mmorexa [IOK

https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsimonrHENHHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubmuoreka [JOK

26
Todeunslii KICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ffocd4e0
M300paXXeHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpaKCHUE. bubnuorexa [IOK
IIpenenbHbIi yro moJHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
MOKa3aTelisl MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B TuH3e. PopMyra TOHKOM JIMH3bI bubmmorexa LOK
F DOPMY ' https://m.edsoo.ru/ffocddle
YBenuueHue JIUH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3AX)
Hucnepcus cBeta. Cll0)KHBIN COCTaB
32 6enoro csera. L{Bet. JJabopaTopHas
pabora «HabmroneHue aucnepcun
CBETa»
UnTepdepenmus crera. Audpaxmus bubmuoreka [IOK
33 N
cBeta. JlubpakunoHnHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnorexka [JOK

HOJIHpI/ISaI_II/ISI CBCTa

https://m.edsoo.ru/ffOcf02e
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https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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OnTuueckue mpuOOPsI U YCTPOUCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO
MPUMEHEHUS
I'paHuUIIBI MPUMEHUMOCTH

36 KJIACCUYECKOW MEXaHUKHU. bubnmoreka [JOK
IToctynatel cnennaibHON TEOPUHU https://m.edso0.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTEIHHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE bubmmorexa LHOK

AHOBD ] 8 https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJbC

38 pEeNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
Konrtponbnas padora «OnTuka.

39 OCHOBBI crielIMaNbHOU TEOPUH bubmmorexa [JOK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®oronsl. opmyia [1nanka. bubnnoreka [JOK
DHeprus U uMNIyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 LIOK

nonmoTexa

41 otoaddexra. O A.T.

Porooperra. OrbIs https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl pororpdexra. YpaBHeHUE
42 SﬁHmTegﬂa nqs)l(b(bommb(gema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
HaBnenue cera. OnwiTh [1. H. Eu6 OK
43 JlebeneBa. XMHYECKOE NEUCTBUE nbmorexa L

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE:!

44 dboTos1eMEHT, GOTOATIUHK,
coJiHe4Has OaTapesi, CBETOIUO/T
JlaboparopHas pabota «Pacuer bubnmoreka [JOK

45 .

JIBVDKEHHSI PETSITUBUCTCKOMN YaCTHIIBI» https://m.edsoo.ru/ff0d0302
Mopenb atoma TomcoHa. ONbITHI
46 Pesepdopna o paccesauro o- bubmorexa LHOK
https://m.edsoo.ru/ff0d091a
yactuu. [InanerapHas Mmozaens atoma
bu6mmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ffOdOafa

48 JlaGopaTtopHas pabota «/3yuenue bubnuorexa [JOK
Mozenu atoma bopa» https://m.edsoo.ru/ff0dOafa
BonnoBele cBoiicTBa yactuil. BonHbl

49 ne bpoins. KopnyckynspHo- bubnnorexka [JOK
BOJIHOBOM yanin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY/ICHHOE U3JTy4CHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiThl Pesepdopaa no bubnnorexka [JOK
ONIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaOaKTUBHOTO U3TYYCHHUS
CgoiicTBa anbda-, 6era-, raMma-

51 n3iydeHus. BausHue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

59 OTKpBITHE TPOTOHA M HEUTPOHA. bubnmoreka [JOK

N3otomnbl. Anbda-pacma.

https://m.edsoo.ru/ff0d1162
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DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-usnydenue

53

DHeprus CBA3U HYKJIOHOB B S/IpE.

S nepHble peakuuu. AnepHbli
peakrtop. [Ipo6ieMbl, TEPCIIEKTUBBI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
SHEPreTUKU

bubmuorexa [JOK

https://m.edsoo.ru/ff0d1356

54

55

JlaGopaTtopHast pabora «3yuenue
B3aUMO/ICHCTBHS YaCTHI] 1O
dororpadusm TpekoB»

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrkenre. CojIHEUHasI cucTeMa

bubmuorexa [JOK

https://m.edsoo.ru/ff0d0e38

56

57

58

Comure. CoHeyHast aKTUBHOCTb.
Ucrounuk sueprun CosHila U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NIOCJIE0BATENBHOCTH. BHYTpeHHEE
ctpoenue 38&3/1. COBpeMEeHHbIE
MIPEJICTaBICHUSI O IPOUCXOXK/ICHUU U
sposronun CoJIHIA U 3BE3 ]

Mineynsiii [1yre — Hama
I"'anaktuka. Ilonoxxenue u IBMKESHHE
Connna B I'anakTuke. I'agakTHKH.
YEpHbIe ABIPHI B SIpax TaJakKTHK

31
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59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITy4YeHHE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHnTtposbHas pabota «71€MEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(bopMHpOBaHUU MPEACTABICHUHN O
¢du3nyeckoil kapTHHE MHUpa

O6o06matomuii ypok. Mecto
(bU3nuUeCKOil KapTHHBI MUPA B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
NPEJICTaBICHUN O IPUPOJIC

PeszepBHBI ypok. MarHuTHOE TTOJIE.

SJICKTpOMal" HUTHAaA UHAYKIUA

32




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEJIBHOCTHU
Peze 1 ypok. KBanToBa. 3HUKA.
68 aﬂel\lfl):;;zl};iT OHOBM}:H ]:1 e 1 Eubmorexa ITOK
p https://m.eds00.ru/ff0d1784
acTpou3uKu
OBLIEE KOJIMYECTBO YACOB I10 68 10

[TPOT'PAMME
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YcoBus peaju3aiii NPorpaMMbl 001Ieo0pa3oBaTeJLHOI0 MpeaMeTa

Jl1s1 peaiu3anii MPOrpaMmMbl T0JKHBI OBITH MPETYCMOTPEHBI CJIeTyIoIIne
crenuaJbHbIe MOMeIeHHsI:

Peanu3arus mporpaMmbl JUCHHUILTAHBI TPEOYeT HATHUIWS yueOHOTO KaOuHETa
O6opynoBanne yueOHOTO KaOUHETA:

- IOCA/I0YHbIE MECTa MO KOJMYECTBY 00YYaIOUINXCS;

- pabodee MecTO MpenoaaBaTeis;

- KOMIUTICKT Y4eOHO-HATJISITHBIX TIOCOOMIA;

- obOopynoBanue (KOMIUIEKTHI 10 MEXaHWUKE, MOJEKYJIsIpHOH  (usuke,
DJIEKTPOIMHAMUKE ISl BBITTOJIHEHUS 1a00paTOPHBIX PabOT M JEMOHCTPAIIMOHHBIX
HKCIIEPUMEHTOB)

- KOMIUIGKT 3JIEKTPOHHBIX  BHJeomarepuasioB (L-Mukpo;  BHpTyaabHas
naboparopus);

- 3aIaHUS U KOHTPOJILHBIX PadoT;

TexHuueckue cpeacTBa 00yUeHUS:

- IEPCOHAIBHBIN KOMITBIOTED C JIMIIEH3UOHHBIM ITPOTPAMMHBIM 00CCTICUCHUEM;

- IPOEKTOP, FKpaH;

NudopmanuonHoe odecriedueHue 00y4eHus

1. Jlna peanuzanuu mporpaMMbl OMOIMOTEUHBIM (OHA 00pa3oBaTEIbLHOU
OpraHW3allid JOHKCH UMETh TEYaTHBIE W/ 3JIEKTPOHHBIC 00pa30oBaTeIbHBIC U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAHHBIE IS  HCIOJIB30BaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIIe MATH JIET C MOMEHTA U3JaHuS.

2. Pexomenyemsbie nevyaTHbIe U3JIaHUS 1o peanu3anuu
00111e00pa30BaTeIbHOTO npeaMera peACTaBIICHbI B METOIUYSCKUX
PEKOMEHIAIUSX TI0 OpPTaHU3aI[uH O0yUICHHS.

OcHoBHas JuTeEparypa:
1. Msaxumes I'. 5. ®usuka. 10 kmace : y4eb. nis o61ieoOpa3oBar.

opranuzanuii : 6a3oBbiii u yriyosa. yposuu / I'.5l. Msakues, b.b. Byxosues,
H.H. Corckwuii ; mon pen. H.A. TlapdbentrseBoii. — 8-e n3a. — M. :
[Ipocsemenne, 2021. — 432 c. : un. — (Kiaccuueckuii Kypc).

2. Msxumes I'. SI. ®uszuka. 11 knace : yue6. ais o61ieoOpas3oBar.
opraHuzanui : 6a3oBeIil ¥ yriyos. ypouau / I'.S. Msikumies, b.b. byxogies,
B.M. Yapyrus ; mox pea. H.A. TlapdentbeBoit. — 8-e uza. — M. :
[Ipocsemenune, 2020. — 432 c. : [4] n. un. — (Knaccuueckuit Kypc).
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JlonoiHUTe IbHAS JIUTEpaTypa:

1.

I'pauér A.B. ®usuka. ba3osslit u yriyonénnusie ypoBHU. 10 kimacc: yaeOHUK/
A.B TI'paués, B.A. IloroxeB, A.M. Canenkuii u ap.- 6-¢ u3M1., CTEPEOTHIL.-
M.:Benrana-I"pad, 2020.-463 c.

KacbsinoB B.A. ®usuka. ba3ossiii yposens. 10 ki1.: yueoHuk/B.A. KacksHOB.-
6-e uzm., crepeorun.-M.: [Ipoda,2019.-272c.

KpaBuenko H.1O. ®usznka: yueOnuk u npaktuxym st CI10/

H.IO. KpaBuenko. - M.: UzparensctBo FOpaiit, 2019. -300 c.- Cepus:
[IpodeccrnonanbpHOE 0Opa3oBaHUE.

4. PoimkeBuy A.I1. ®usuka. 3agaunuk. 10-11xkm.: - M.: Ipoda, 2020 -288c.

HNHTepHeT-pecypchl:

1.

EI[I/IHaSI KOJIJICKIIUHN HH(I)pOBBIX 06pa30BaTCHBHBIX pecprOB
(DnexTpoHHBIN 00pa3zoBaTeNbHbIN pecypc. — Pexxum noctyna:
www.school-collection.edu.ru)

. HayyHo-nonynspHbslii Qusnko-mareMatuueckui xypHan «KBaHT»

(OnekTpoHHBIH  OoOpa3oBaTeNnbHBIA pecypc. — Pexum  gocryna:
www.kvant.mccme.ru)

. ®enepanbHbli HEHTP MHGOPMAIMOHHO-00PAa30BaTENIbHBIX PECYpPCOB

(OnexTpoHHBIt  oOpa3oBaTenbHBIM  pecypc. — Pexum  poctyna:
www.fcior.edu.ru)
. I'mobanteka. I'mobGampHas  OmONMOTEKa  HAy4YHBIX  pPECypcoB
(OnekTpoHHBIM  OoOpa3oBaTeNnbHBIA pecypc. — Pexum  gocryna:
www.globalteka.ru)
. Y4eOHO-MeTOoau4ecKas rasera «Dduszuka» (DnmexTpoHHBII

oOpa3oBaTeabHBIN pecypc. — Pexxum goctyna: hitps//fiz.1september.ru)

HobGeneBckue naypeats 1o dusnke (DIeKTpOHHBIA 00pa30BaTeIbHbIN
pecypc. — Pexxum noctyma: www.n-t.ru/nl/fz)

Poccuiickas anexktpoHHas mkosa (DJeKTPOHHBIN 00pa30BaTEIbHBIN pecypce. —
Pexxum noctyna: www.resh.edu.ru
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