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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopmepxaHue mporpaMmbl 10 (U3MKE HaAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 60a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYyYEHHs, a TAKXKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAaHMPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (U3UKHU Ha 0a30BOM YpOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YIIbTAThI IO roJIaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeameta « Du3nkay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKH — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU W Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIM METOJ
MO3HAHUS NPU BBINOJIHEHUN UM YUEOHBIX UCCIIETOBAHUIM.

B ocHOBY Kkypca pusuku 111 ypoBHS CpeHETo 00111ero 00pa3oBaHusi IOJI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3fesioB (PU3UKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKIMU, HPAaBCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpeamnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0 B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OpaTOPHBIX pabOT, KOTOPbIE B IpOrpaMme
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX paboOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTeIbHOro IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOOecrneyrnBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENBI0, TO3BOJIIONIME TPUMEHSATh W3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U UHTETpUpys 3HAHUS U3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXarouleu
KU3HH, TpeOyronue BBIOOpa (HU3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
o0ecniedyeHn0 y4eOHOTo mporecca 0a30BbIil ypOBeHb Kypca (DU3MKK HA ypOBHE



cpenHero oomero oOpa3oBaHUsl JOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJOBHSX HMHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 1ukKia. B xabuHete GU3MKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3MKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHcTpaninoHHOE  00Opy/0BaHuEe (HOPMUPYETCS B COOTBETCTBUHM C
OPUHLIAIIOM MHUHUMAJIbHOM  JOCTATOYHOCTH M  OOECHEeYMBAaeT IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW ©  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0O€CIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. Temarnueckue KOMILUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMHU 1IEJISIMU U3yY€HHUs PU3UKHU B 001IEM 00pa30BaHUHU ABIISAIOTCS:

e (opmupoBaHHEe HHTEpeca M CTPEeMJICHHMsSI OOy4yarouMxcsi K HaydYHOMY
U3YYEHHUIO TPUPOJBI, Ppa3BUTHE MX HUHTEUIEKTyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIC MIO3HAHUS U (POpMHUpOBaHHE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3YYeHHs
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3HUKU;

e (opmupoBaHHEe yMEHUN OOBICHATH SIBICHHUA C HUCIOJIH30BAHUEM
bu3nYeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHHE NPEJICTABICHUN O PO (PU3MKHU JJI1 Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTikeHre 3THX LeJeld 00ecreunBaeTCsl pEeIeHUEeM CIEAYIOIUX 3a/1a4 B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHET0 00IIero o0pa3oBaHusI:

e MNpHOOpPETEHHE  CUCTeMbl  3HaHUH 00  o0mux  QuU3HIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKIIOYAs MEXAHHUKY, MOJEKYJISIPHYIO
bU3HKY, dJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U DJIIEMEHTHI acTpO(DHU3UKH;

e (opmmpoBaHME YMEHUH TPUMEHSATH TEOPETHUECKUE 3HAHHUS IS
OOBsICHEHHsI (PU3UYECKHUX SBJICHWA B MPHUPOJAC W IS TMPUHATUS TPAKTHUUECKUX
pEIIEHU B MOBCEAHEBHOM KWU3HH;

e OCBOCHHE CIIOCOOOB pEIICHUS pa3iMyYHBIX 3aJad C SBHO 3a/JaHHOM
buznyeckoil Monemblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
bu3nuecKoil MOJeH, aIEKBATHOM YCIOBHM 3a/1a4H;

e TMOHMMaHHUE (PUBUYECKUX OCHOB W MPHUHIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPEAY;



e OBJAJICHUE METOJAMH CAaMOCTOSITENILHOTO TJIAHUPOBAHUS U TPOBEICHHUS
Gu3MUeCKUX  OKCIIEPUMEHTOB, aHalM3a © HWHTepHpeTanuu WHPOPMAIINH,
OTpEeNEeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJOBUH JUIS Pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOMH,
TBOPYECKOH J1eATEIILHOCTH.

Ha usydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus otBoAuTcs B 11 kimacce — 66 acoB (2 yaca B HEJCIIO).

[Ipenmaraemelii B mporpamme 1o (QH3MKE IMepeueHb JIabOpaTOPHBIX H
NPaKTUYECKHX paboT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JIElaeT BBIOOD
IPOBEACHUS JIA0OPATOPHBIX PabOT M ONBITOB € YYETOM WHAWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCl.



COAEPXKXAHUE OBYUEHUA
Pasnen 4. dinekTpoguHaMuka

Tema 3. Macnummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWK. [[pUHIIMTI CynIeprnoO3ULIMY MAarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYKOMU. KapTuHa JNMHUM MAarHUTHOM HWHIAYKUIHUM I10JIS
MOCTOSIHHBIX MarHuTOB.

MarnutHoe TIOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUHAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoaeicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPABJICHUE.

Cuna Jlopenua, e€ Monynb U HanpasiIeHHUE. [[BHyKeHNE 3apsKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKOUU. OJIEKTPOABIDKYIIAs Cujia HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu @apanes.

BuxpeBoe anekTpuueckoe mojie. OJEKTPOABMXKYLIAs CWIa HHIYKIHH B
IIPOBOJIHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBJIE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpoWcCTBA M MPAKTHUYECKOE NPUMEHEHHUE: TOCTOSHHBIE
MarHuThbl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL, HHIYKIHOHHAs [1EYb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHUE JIEKTPOHHOTO IMMyYKa MarHUTHBIM MOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3NIeKTPOMAarHUTHOM UHIYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MarHUTHOI'O MOTOKA.

SIBneHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

M3yyeHne MarHuTHOTO IMOJIS1 KATYIIKH C TOKOM.



HccenenoBanne neMCTBASI MOCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM.
HccenenoBanue sBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apMmonunyeckue konedanus. [lepumon, vacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIiHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpedICHUE ANEKTPUUECKOM
HHEPrur. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

Hab6mronenue 3aTyxarmux KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuunorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mpu MOCNENOBAaTEIbHOM COEIMHEHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEaaUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOaHUI Tpy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanue nepeMEeHHOT0 TOKa B LIEMU U3 TTOCIIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakius MEXaHUIECKIUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumHasa opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IpruMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHUYecKHue YCTPOMCTBA M MNPAKTHYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHKE M MEIMIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus: U NpeioMIICHUsSI MEXaHUUECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmronenue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBaHye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHUE,
noJisipu3anys, 1upakius, tHTeppepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Ler.

Cobuparomniyie 1 paccerBarolye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUe
¥ ONTHYECKas CWiia TOHKOW JUH3HL. [locTpoeHune n3o0paxeHuii B cOOMpAOMUX U
pacceuBaromux JnH3ax. PopMyra TOHKOU JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hEpEeHIIMOHHOU
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpakmus ceta. [JudpakunumonHas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMYMOB TIpH  TaJCHAM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpONUCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyna,
doToamnmapar, NPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHHUE CBETa.
OnTuyeckue mpuodOpHI.

[TotHOE BHYTpEeHHEE OTpaskeHHe. MOAelIb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Monenu MUKpOCKOIIa, TeJIeCKomna.

Hab6mronenune natepdepeHnm cBera.

HaOmronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[Toy4eHue cuekTpa ¢ MOMOIIBIO TIPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

H3mepenne mokas3aTesi MpeOMIICHHS CTEKIIA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeHUAJIBHON TEOPUHM OTHOCUTEJILHOCTH

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHINTENHA.

OTHOCUTENBLHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHU U COKPAILCHUE
JUTAHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsizu 3Hepruu (OTOHA C €r0 YACTOTOM. DHEPTHs
U UMIyJibC (POTOHA.
OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dorordpdekra. Ypapuenue DiHITeHHA A1 Porodddekra. «KpacHas rpaHunar
dbortorddexra.



Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TPUMEHEHHE: (OTODIECMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0HOB BHELTHETO PoTOdIPdEKTA.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHUM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bosnsl e bpoinsa. KoprycKkynsipHO-BOJIHOBOM
JyaJIu3M.

CHnoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHEHYaTHIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Hab6nrogenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paguoakTuBHOCTU. OnbITHI Pe3epdopaa rmo onpeeneHnto coctaBa paiuOaKTUBHOTO
manydenus.  CpoiictBa  anbda-, Oera-, ramMMma-uziaydeHus.  BrnusiHue
PaIMOaKTUBHOCTH Ha KWBBIC OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacnag. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBS3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonpl HAOMIOICHUS ¥ PETUCTPAIINN SJIEMEHTAPHBIX YACTHII.



dynagameHTanbHble B3auMoecTBrsl. EAMHCTBO hM3HUYeCKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE NMPUMEHEHUE: T03UMETp, Kamepa
BunbcoHa, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopnsie padomoi

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

Pa3zgea 8. JiieMeHTBI ACTPOHOMUH M aCTPOPU3NKHU

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucrema.

Comane. ConHeuHast akTUBHOCThb. M ctounuk sHeprum ConHUA W 3BE3L.
3BE31BI, UX OCHOBHBIE XapAaKTEPUCTHUKHU. J(MarpamMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUN U dBosonnu CosHLa u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii I[lyte — nama T'amaktuka. Ilonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopust bonpmoro B3peiBa. PETMKTOBOE M3TydEHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUI JJIsI OTIpe/IeNICHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1st CeBEepHOro NOJyIIapus U IPKHUE 3BE3IbI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O0o0marouiee NOBTOPEHUE

Pons ¢usuku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAJIBHOM M ATUYECKOM cpepax NeaTeIbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUHN O (PU3UIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MexnpeaMeTHble CBSA3H



Nzyuenne xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyriecTBisieTcs ¢
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumoresa, (pusmyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUECKHUE
GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHHe MIOMAaU TIOCKUX (GUryp u oobeéMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM TMpuUpojie, KoJjieOaTelbHbIC
JIBH>KCHUSI B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUSI B )KUBOW MPUPOJIE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTA/UIMUECKasi CTPYKTYpa TBEPIbIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHBINA aHATU3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonoeus: JHWHUM DBIEKTPONEpPEAAad, TEHEpATop IEPEMEHHOrO0 TOKa,
ANIEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
coJiHeYHasi barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCIEUYHTH JOCTIDKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOILIECCE PEeaTr3alii OCHOBHBIX HaIpPaBJIECHUM
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECYETOBEYECKHX T'yMaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIiy;

YMEHUE B3aMMOJECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X (QYHKIUSIMHA U HA3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIATAHUSI:



UHTEpEC K Pa3lu4yHbIM cdepaM NpodheccCHoHATbHON eSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH KU3HH,

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATENBHOCTH, T'OTOBHOCTh B IIPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OPMYJIMpPOBaTH W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaeaoBarebCKHe 1eHCTBUA.
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;
BJIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY



METOJIOB pelIeHHs 3ahad (PU3MUYECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [T0O3HAHHS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEeIICHUs, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOMU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B NPAKTUYECKYI0 OOJACTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS,;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaumeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3HUECKOTO COAEpPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEJIBHO OCYLIECTBJIATh IIOWCK, aHAJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNI0 MHPOPMAIMU pPa3IMYHBIX BUIOB U (Popm
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH B PEIIEHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3aLMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHYECKUX HOPM, HOPM HUH(MOPMAIMOHHOU
0e301acHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpX aHUS B Pa3jIMYHbIX (QopMmarax c
y4€TOM Ha3zHaueHMsI HTHPOPMAIIUH U LEIEBOU ayAUTOPHUH, BHIOMpPAsi ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:
OCYILIECTBIIAThH OOIIEHNHE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCBUIKA  KOH(DJIUMKTHBIX CHUTyallMd M cMsr4arhb
KOH(DJIUKTHI;
Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



IIOHMMATh U MCIOJI30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUILYAIBHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUIEKTUBA;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBHSA
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JAacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH PEIICHHs PacdYE€THBIX U KaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pPa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KEHMUIO;



NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TMPU aHAIHW3€ pPe3yJbTaTOB
JeSITEIbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHalu3e pe3yibTaToB
NEesTEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTrkeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOTPaAMMBI IO
dbuzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, npeanoiararonmi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PAa3BUTHI COOCTBEHHOW IMOLIMOHAIBHOMN cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
AMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIlexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTUX, YYUTHIBATh €ro TPH OCYIIECTBICHWU OOIIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 11 kiaacce mpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKON NEATEIBHOCTH JIFOJEU, LEIOCTHOCTh U E€IUHCTBO
(bu3MYecKoil KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsifl, Tyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijpa MpU pelieHuu (U3NIECKUX
3a1ad4;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKAS TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHUCTBUA TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUUSA, JAEHUCTBHE MArHUTHOrO TIOJISI Ha



IPOBOJAHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JIEKTPOMAarHUTHBIE KOJEOaHUS U
BOJIHBI, TPSMOJIMHEIHOE pACIpPOCTPaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHUE,
unTepdepenus, audpakuus W TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3QphexT (poTod3ddeKT), cCBeTOBOE JAaBleHNUE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aToMa BOJOPOJA, €CTECTBEHHass M HCKYCCTBEHHAs

pPaaAnOaAKTUBHOCTD,
OIMMCBIBATh M3YYCHHBIC CBOMCTBA BCIICCTBA (BHCKTpI/I‘ICCKI/IC, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHBIX cpezl) 151

AJIEKTPOMArHUTHBIEC SIBICHUS (TPOLIECCHI), HCIONB3YAd (PU3NUYECKUE BEIUUYMHBIL:
IEKTPUYECKUM 3apsll, CHJIA TOKA, IEKTPUUYECKOE HANPsKEHHE, DIIEKTPUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MAarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHma, MHIYKTUBHOCTH
KATyLIKH, SHEPrUsl JJEKTPUYECKOIO0 M MAarHUTHOIO IIOJIEH, MEPHOJ M 4YacToTa
KoieOaHuN B KoJeOAaTeIbHOM KOHTYpE, 3apsl U cuja ToKa B Ipolecce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJieOaHUM, (POKYCHOE paCCTOSHUE U
ONTHYECKasl CHUJIa JIMH3bl, NMPU ONHCAHMM MPABUIBLHO TPAKTOBATH (DU3UUECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHs M EJAMHMIIBI, YKa3bIBaTh
(opMyJibl, CBS3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETMUUHY C JPYTMMH BEIUYUHAMM;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
(du3nYecKue BEIMYHMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPIHs CBI3U
aTOMHBIX SJiep, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYI0 BEJIUYMHY C JPYTUMHU BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHANIM3UPOBaTh (PU3UYECKHE TMPOILECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHUMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSAMOJMHEUHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHUSI JHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPaHEHMs] MACCOBOIO 4YMCIIa, MocTysatkl bopa,
3aKOH paJMOAaKTUBHOTO pacnajia, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
NPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKLIUHA MAarHUTHOTO MOJISI POBOJAHHUKA
C TOKOM, cuiibl AMnepa u cuisl Jlopenua;

CTPOUTh U OIKUCHIBaTh H300pa)KEHUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMOJHATh AKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: NPU ITOM



dbopmynrpoBath nmpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUS, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBO/IBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUYECKUX BEIUYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHMH C UCTIOIb30BAaHUEM MPSMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATHh YCTAHOBKY, (PMKCHPOBATh pPE3YJIbTAThHI
HOJIyYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BUAE Ta0NMI U TIpadUKOB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
JESATEIBHOCTH C KCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIe JUJIsl €€ pelleHus, NMPOBOJUTh PacuéThl M OLIEHHWBATH PEaIbHOCTh
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMSI, UHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHONM HWHGOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYI0 HH(OPMAIHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAaIUUH, OPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOI0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

MPUBOJUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOCKHBIX YUEHBI



X-(DU3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPY>KAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;,

HCITOJIB30BATh TEOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HH IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;
paboTaTh B rPYIIE C BHIMOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy Tpynibl, pallMOHAILHO PACTIPEACNIATh 00S3aHHOCTU U TUTAHUPOBATH
NeSATEIbHOCTh B HECTAH/IAPTHBIX CUTYAIIUX, aJIEKBATHO OIIEHUBAThH BKJIA]l
KQ)KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOIEMBI



TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' VHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKH 6 bubmorexa [JOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;Ifg;&?:;zgrouﬁfﬂcgk
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o61arolee TOBTOPEHUE 4 ng;;ﬁf;i Er(lilliMlcQ?c
Hroro no paszneny 4
PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66



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

IHOYPOYHOE IIVTAHUPOBAHUE

KoanuyecTBO YacoB DJIeKTPOHHbIE
Jara uudposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bceero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
ITocTOsTHHBIE MATHUTEL K UX
1 B3auMoOJercTBHE. MarHuTHOE IIOJIE. 1 bubnunoreka LIOK
BekTop MaruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarnuTHO€e MoJjie TPOBOTHUKA C TOKOM.
2 OmnsIT OpcTena. BzanMmoneiicteue 1 buGnuorexa [IOK
p ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlabopaTtopHas pabota «3yuenue 1 1 bubmuoreka [IOK
MAarHUTHOTO OJII KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISI HA TPOBOTHUK
4 ¢ TokoMm. Cuna Ammnepa. JlabopaTopHas 1 1 bubnnorexa [JOK
pabora «lccnenoBanue neMcTBUs https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM
JleficTBe MarHUTHOT'O MOJIS Ha
5 NBIDKYIIYIOCS 3apshKEHHYIO yacTuny. Cruna 1 bubnnorexa [IOK
yHyio p y Y https://m.edsoo.ru/ffoc9df4
Jlopenna. Pa6ora cuinsl Jlopenua
DnexTpoMarHuTHas HHAYKIus. [ToTok
5 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

MHIYKIHUH. 3aKOH JIEKTPOMarHuTHON
uHayKkun dapazes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHas padora «/ccnenoBanue

SIBJICHUS SHCKTpOMaFHI/ITHOﬁ HHIAYKIOUN»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBI€HUE CAMOMHIYKIUH.

S/1C caMOMHIYKIIMU. DHEPIUsl
MarHUTHOTO TOJIS KATYIIKU C TOKOM.
DNEeKTPOMarHuTHOE oJIe

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

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

11

12

13

O6o6maromuii ypok «MarauTHoe mode.
DNEKTPOMarHUTHAS WHIYKITHS
KonTponbHas pabota mo Teme
«MarautHoe nojue. DIeKTpOMarHuTHas
WHITYKITAS

CB00OOIHBIE MEXaHUYECKHE KOICOaHMA.
IMapmonnueckue konebanus. YpaBHEHHE
TapMOHHYECKHUX KoJeOaHui.
[IpeBparenue suepruu

JlabopaTtopHas pabota «lccnenoBanue

3aBUCUMOCTH NICPUOJa MAJIbIX KoJIeOaHMI

rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

14

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoieOaHus B
ujeaIbHOM KoJieOaTeTbHOM KOHTYpeE.

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akOH COXpaHEHUS
SHEPIUU B UICATBHOM KOJIeOaTeIbHOM
KOHTYpE

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

16

[IpencraBneHue o 3aTyxaromx
Kose0aHusX. BolHyKIeHHbIE
MexXaHU4YeCcKue Kojiebanus. Pe3oHanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHBIC
KoseOanus

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CUHYCOMABHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JIEWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsHKEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

Tpancdopmarop. [IpousBosacTso,
nepenavya u NoTpedIeHue dIEKTPUUECKON
SHEPTHH

YCTpolCTBO M IPAKTUYECKOE TPUMEHEHUE
AJIEKTPUYECKOI0 3BOHKA, TEHEPATOPA
MEPEMEHHOTO TOKA, JIMHUI
3JIEKTpoIepeaay

DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpo3neprun. Kynerypa
HCIIOJIb30BAHUS JIEKTPOIHEPTUH B
TOBCEIHEBHOM KU3HHU

MexaHudecKue BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

bubmmorekxa [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacrpoCTpaHCHUA U JJIMHA BOJIHBI.
HOHGpG‘IHHC " IIPOJ0JIBHBEIC BOJIHEBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.

bu6nmoreka [IOK

22
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJICKTPOMArHUTHBIC BOJIHBI, UX CBOMCTBA H
23 ckopocts. [1Ikana 31eKTpOMArHUTHBIX Bubmaorexa ITOK
p ' p https://m.edsoo.ru/ffOccfe0
BOJIH
24 [TpUHIMIIBI PATUOCBSI3U M TEICBUICHHUS.
PasButre cpenctB cBsa3u. Pagnonokarus
o5 Konrponsnas pabdora «Konebanus u Bbu6mmoteka [JOK
BOJIHBI)» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHEitHOE pacpocTpaHeHHE CBETa
26 B OJIHOPOIHOM cperne. ToueyHblii HCTOUHUK Bubmiorexa HOK
AAHOPOL peae. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxkeHne cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [locTpoeHue n300paxeHui B Bubmiorexa OK
’ p p https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKajie
[Ipenominenue ceera. [lonHoe BHyTpeHHEE
28 otpaxkenue. [IpenenpHbI YToJ HOJIHOTO bubmorexa LOK
p - HIPe yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 JlabopaTtopHas pabota «3mepenne bubnuotexa [JOK
TOKA3aTeIs MPEITOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B
30 nH3e. DopMyiia TOHKON JIMH3EI Bubmmorexa OK
- POPMY. ' https://m.edsoo.ru/ffOcddle
VBeauueHue TUH36I
31 Jlaboparopnas padota «lccrnenoanue

CBOWCTB M300paXEHUH B TMH3AX)»



https://m.edsoo.ru/ff0ccc0c
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Hucnepcus cera. CloKHBIN COCTaB

32 oenoro cBera. L{er. JlabopaTopnast pabota
«Habnroenue aucrnepcuu cBeTa»
Wutepdepennus ceera. Audpakius cera. Bu6muotexa [JOK
33 .
JudpaximonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOr0 MPUMEHEHUs
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM
36 MexaHuky. [locTynarsl crenuanbsHoi buGnuorexa [IOK
’ Y https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ame]IeHre BpEMEHH U COKpallleHue bubmmorexa LIOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMYIbC PEISITUBUCTCKOM
38 yacTUIbl. CBA3b MAcChl C SHEPTUEH U bubmmorexa [TOK
Hpt- p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
39 KontpomnbHas padota «OnTrka. OCHOBBI bubmmnoreka [HOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTID) https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [1nanka. OHeprus u bu6muoreka [JOK
UMIyasc GoToHA https://m.edsoo.ru/ffOcfe16
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl portorddekra. YpaBHEeHUE
N (Vb b P bubmmorekxa [IOK
42 OnHreita 1 porodddexra. «Kpacnas

rpanuna» Gotordpdexra

https://m.edsoo.ru/ff0d015e
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JaBnenne cBera. Onbithl [1. H. JIeGenena.

bubnunoreka LIOK

43
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoucTBa U IPAKTUYECKOE
44 npuMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
COJTHEYHas OaTapesi, CBETOIUOT
45 Pemenue 3agad no reme «1€MEHTbI bubmuoreka [{OK
KBaHTOBOW ONTHKHW https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OmBITEL
46 Pezepdopaa mo paccesHuro 0-4acTHIl buGnuorexa [IOK
PLOP P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojens aToma
bubnunoreka LIOK
47 ITocrynater bopa
Y p https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornomieHrue GOTOHOB MU
48 e ey)?oz[e aToMa ¢ OJHOTO (bOBHSI 3HeerH bubmorexa LOK
p N P p https://m.edsoo.ru/ff0d0afa
Ha JApyroil. Bunel criekTpoB
BosmoBele cBoiicTBa yacTHIl. BoHBI e
49 bpoina. KopnyckynspHO-BOJIHOBOR bubmmnorexka [HOK
nyanu3M. CHOHTaHHOE U BBIHYXIEHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy4eHUE
OTKpbITHE paTUOaKTUBHOCTU. OTBITHI
50 Pezepdopaa mo onpeaenennio cocrara bubnmorexa LOK
PROP P https://m.edso0.ru/ffodofd2
PaIMOAKTUBHOTO U3ITYICHUS
CgoiicTBa anbda-, 6era-, raMma-
51 u3nyyeHus. BnusiHue painoakTUBHOCTH Ha
KUBBIC OPTaHU3MBI
59 OTkpbITHE IPOTOHA U HEUTpOHA. I30TOMBI. bubnmnorexa [JOK

Anbda-pacniaa. DIeKTPOHHBINA U

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

53

OHeprus cBA3M HYKJIOHOB B SI/IpE.
SAnepHble peakuuu. SInepHelil peakTop.
[Tpobnembl, epCreKTUBBL, YIKOJIOTHUECKUE
aCIEKTBI SIAEPHOM SHEPTETUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHble YacTUllbl. OTKpPBITHE
Mo3uTpoHa. MeTo bl HAOIIOIEHUS U
PErucTpanyy 3J€MEHTAPHBIX YACTHII.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
B3auMoieicTBusl. EnnHcTBO dusnueckoit
KapTUHBI MUPa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

OTanel PasBUTHA aCTPOHOMHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMHU. Bua 3BE€31HOTO
Heba. Co3Be3ius, SpKue 3BE3/bl, MIIAHETHI,
uX BUIUMoe BmxeHue. CoHeuHas
cucrema

56

Connne. ConHeuHas aKTHBHOCTb.
NcTtounuk sHeprun ConHua u 3BE311

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU.
3BE3/1bI INIABHOM MOCIE10BATEILHOCTH.
BnyTtpenHnee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHia u
3BE3]

58

Muneunsiii [1yte — Hama ['anakTuka.
TTonoxenue n nBuxxenne ConHIla B



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lNanaktuke. ['anaktvku. YEpHBIE IBIPHI B
sJIpax rajJakTUK

59

Bcenennas. Pas6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. Penukrosoe
u3nyyeHue. MeraranakTuka

60

61

Hepemennsie mpo6iieMbl aCTPOHOMUU

KonTponbHas pabota «neMeHTHI
aACTPOHOMUU U acTPOPUIUKU»

62

Oo6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHUHU B SIKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Pois u mecto
(U3HUKM ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

64

65

66

Ob6o06maromuit ypok. Poib puznueckoit
Teopuu B (OPMUPOBAHUH TIPEICTABICHUN
0 (pu3nueckoi KapTHHE MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPA B OOIIEM PSTY
COBPEMEHHBIX ECTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe mnoie.
OnexTpoMariuTHas HHAYKIUs. OnTuka.
OcHOBBI CIENIMATIBHON TeOpUn
oTHocuTenbHOCTH. KBaHToOBas pusmka.
DneMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

66



