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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHWU K pe3yJbpTaTaM
OCBOCHHSI OCHOBHOH 00pa3oBaTeNbHOW MporpamMMmbl, mpeactaBieHHbix B PI'OC
COO, a Takxke c yudéroM (enepanbHOl paboueld MpPOrpaMMbl BOCHUTAHUS U
KOHIIETIIMK TpernojaBanust ydeOHoro mnpenmera «dDusuka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepanuu, pealn3yonmx OCHOBHbIE 00pa30BaTeIbHbIC
MIPOTPaMMBL.

ConepxaHue mporpaMMmbl 1O (U3UKE HANpPaBICHO Ha (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommuxcsa 10—11 kimaccoB npu oOydeHUH
ux ¢u3uKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO MOAXOJA.
IIporpamma 1o ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM W METANPEIMETHBIM pe3ysibTaTaM OOYy4YEHHUs, a TaKKe
YUUTBIBAET HEOOXOAMMOCTh peaju3allid MEXKIPEAMETHBIX CBs3ed (u3uku ¢
€CTECTBEHHO-HAYYHBIMU YYEOHBIMH TpeaMeraMu. B Hell onpenensitoTcss OCHOBHBIE
e U3y4deHusi (PU3MKKW Ha YPOBHE CpeHEro oOIiero oopa3zoBaHMs, IIAHUPYEMbIC
pe3yJbTaThl OCBOCHUS Kypca (DU3UKU: TUYHOCTHBIE, METANPEIMETHbIC, TPEIMETHbIC
(Ha 6a30BOM YpOBHE).

[Iporpamma o Gpu3uKe BKIIOYALT:

e IUIAHUPYEMbIC Pe3yJbTaThl OCBOCHHS Kypca (pu3uMku Ha 0a30BOM YPOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI MO roJaM 00yUYEHHUS;

e coJiepKaHue yueOHoTo npeamera « Pu3nKa» mo rojaM 00ydeHuUsl.

du3nka Kak Hayka o Harbosee O0IIMX 3aKOHAX MPUPO/IbI, BRICTYIAsl B KAUECTBE
y4eOHOTO MpeAMETa B IIKOJE, BHOCUT CYIIECTBEHHBINM BKJIAJ] B CUCTEMY 3HaHUN 00
okpyxatomeM wmupe. IllkonbHbli Kypc (QU3UKH — CHCTEMOOOpa3yIOIUi ISt
€CTEeCTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (PU3MUECKHUE 3aKOHBI JIEKAT
B OCHOBE TMPOIIECCOB M SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouoiorueu, (Hpuanyueckoi
reorpadueit u actpoHomMueii. Mcrmoap30BaHne U aKTUBHOE NMPUMEHEHNE (QU3NISCKUX
3HAHWM OMpeeNsieT XapakTep W pPa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOCHUSI KOCMOCA, TMOJYYEHMs HOBBIX MaTEpPHaOB C
3aJIaHHBIMU CBOMCTBaMM M Apyrux. M3yueHue ¢Gu3UMKM BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHWE  €CTECTBEHHO-HAYYHOM  KapTUHBI MHUpa  OOydYaromuxcs, B
dbopMHupoBaHWE YMEHHI MPUMEHSATH HAYYHBIH METOJ| MO3HAHHS TPHU BBIMOJTHEHUU
MMHU y9eOHBIX HCCIIEIOBAaHUM.

B ocHoBy kypca pu3uku uist ypoBHsI CpeIHETr0 001Iero 00pa3oBaHus MOJO0KEH
pAI UAEeH, KOTOPbIE MOKHO PaCCMAaTpyBaTh KaK MPUHLHUIIBI €M0 MOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISICTCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJICPKUT MaTepuan U3 BCEX Pa3AeNioB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepual Kypca (QPU3UKH
o0beqUHEH BOKpyr ¢u3nueckux Teopuid. Beaymmum B Kypce  sBIsSeTCA
dbopMHpOBaHUE TPENCTABICHUNA O CTPYKTYpPHBIX YpPOBHSX MAaTEpHH, BEIECTBE M
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus MOpeanosiaraéT HCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMAa (U3UYECKON HAYKH, OCMBICIICHUE CBS3U Pa3BUTHUSA
(¢u3MKH ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKMMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMH MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc GU3NKU Mpeanogaraet 3HakoMCTBO C
IIUPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTMYECKUX MPWIOKEHUM HU3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoesa oxonoeuzayuu  peanusyercs TMOCPEACTBOM  BBEJEHHUS  DJIEMEHTOB
coliepKaHusl, MOCBAIIEHHBIX 3KOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTU, KOTOPBIE
CBA3aHbl C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takxke OOCYXIEeHHs MpodieM
paloHaIbHOIO PUPOIONOIB30BAHUS U SKOJIOTMYECKON O€30MaCHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMHM Kypca (PU3MKM Ha YpOBHE CpEJHEro OOIIero
oOpa3zoBaHus SBISAIOTCS (u3ndeckue Teopur (PopMUpOBaHUE MPEACTABICHUA O
CTPYKTYpe MOCTpOeHHUs (U3MUECKON Teopuu, pos (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, TPAaHULAX NPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYUHBIX SBJIEHUH U MTPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0A B Kypce (UM3MKH pean3yeTcsl Mpexse
BCET0 3a CUET OpraHu3alluu dKCIEPUMEHTATBHOMN NeSITeIbHOCTH o0ydarommuxcs. Jis
0a30BOT0 YpOBHSI Kypca (PM3MKM — 3TO HMCIOJIb30BAaHUE CHCTEMbI (YPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX padOT, KOTOpPbIE B MpOTrpaMMe
mo ¢usznke OOBEIWHEHHI B OOMIMKA CIHUCOK YYCHHYECKUX TMPAKTUYECKUX PadoT.
Brinenenne B yka3aHHOM TepeyHE JIa0OpaTOPHBIX pPAOOT, MPOBOIUMBIX IS
KOHTPOJISI U OLIEHKH, OCYILECTBIISIETCS YYaCTHHMKaMH OOpa30BaTesIbHOrO Mpoliecca
UCXOJIs1 U3 OCOOEHHOCTEH TUIAaHUPOBAHUS U OCHaIlleHUs KaOuHeTa (pusuku. [Ipu 3Tom
oOecnieunBaeTcs OBJaieHHE OOY4YaloIMMUCA YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIC
U3MEpPEHUs, HCCIEeOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAHOBKY
OTIBITOB I10 ITPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bosnpiioe BHUMaHUE yAenseTcs PEUIEHUI0 PACYETHBIX M KaYECTBEHHBIX 3a/1au.
[Ipu 3TOM M pacuy€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3a1a4d C SBHO 3aJIaHHOMU
¢uznyecKkol MOMENBIO, TO3BOJSIONIME MPUMEHSATh H3YYCHHBbIE 3aKOHBI U
3aKOHOMEPHOCTM KaK M3 OJHOIO pasjelia Kypca, TaKk W UHTErpUpys 3HAHUA U3
pa3HbIX pas3aenoB. I KaueCTBEHHBIX 3a/1ad MPHUOPUTETOM SIBJISIOTCS 3aJaHUs Ha



00BbsCHEHHE MPOTEKaHUs (PU3MUECKUX SIBJICHHUM U TIPOLIECCOB B OKPYKAIOLIEH KU3HU,
TpeOytomue  BeIOOpa  (GU3WYECKOM  MONIETH  JUIsl  CUTyallud  TPAaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mpoliecca 0a30BbI ypOBEHb Kypca (PU3MKUM HAa YpOBHE
cpenHero oOuero o0pa3oBaHUS JOJKEH H3Yy4aTbCs B YCIOBHUSAX IPEIMETHOIO
kabuHeTa (U3WUKA WM B YCJIOBUSX HMHTCTPUPOBAHHOTO KaOWHETa TIIPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKiIa. B kaOmHeTe (GU3WKK JOMKHO OBITH HEOOXOAMMOE
nabopaTopHOoe 000pY/I0BaHKE /IJIsl BHIMOJIHEHUS YKa3aHHBIX B IporpamMme 1o (Qpu3uke
YUYEHHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHcTpaniuoHHoe obGopynoBaHue GOpMUPYETCST B COOTBETCTBUHM €
NPUHLIMUIIOM  MHUHUMAJIbHOW  JOCTATOUHOCTU W 0O0ECHEYMBAET  IOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpamMMe 1Mo (QU3NKE KIIOYEBBIX JEMOHCTpAlUM Jis
UCCJICIOBAHUS ~ W3YYaeMBIX  SIBJICHUM W TMPOIECCOB, OMIIMPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopatopHoe oOOpynOBaHME IS YYEHMUECKHMX MPAKTHUUECKUX pPadoT
dbopmupyeTcss B BHUJIE TEMAaTHYECKUX KOMIUIEKTOB W OOECIEYMBAETCS B pacuéte
OJIHOTO KOMIUJIEKTa Ha JBYX oOywaromuxcsi. Temaruueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOJMKHBI OBITh IOCTPOSHBI Ha KOMIUICKCHOM
UCIIOJIb30BAHUU AHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TaKXKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpaTOPUIA.

OCHOBHBIMU 1IEJISIMU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU ABJISIOTCS:

e (QopMupoBanue wuHTEpeca H CTPEMJICHHS OOYYaIOIMMUXCA K HAYYHOMY
U3YYCHUIO TPHUPOJBI, Pa3BUTHE WX HWHTEIUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

e Ppa3BUTHE TNPEACTABICHUM O HAYYHOM METOJC MO3HAHUS U (HOPMUPOBAHUE
UCCIIEI0OBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opMupoBaHUE HAYYHOTO MHPOBO33PECHHS KaK pPe3ysbTaTa U3y4eHHUsS OCHOB
CTpOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKU;

e (opmMupoBaHrUE YMEHHUI OOBSICHATD SIBJICHUS C UCIOJIb30BaHUEM (hU3UUECKUX
3HaHUU U Hay4YHBIX JJOKAa3aTEIbCTB;

e (opMupoBanue mnpeACTaBICHUN O ponu (U3UKUA IS PA3BUTUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHre 3THX Iiesie o0OecreunBaeTcsl PEIICHHEeM CIASAYIOMUX 3a7ad B

npoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

e TpHOOpPETEeHHE CUCTEMBbl 3HAHUM 00 OOIUX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAS MEXaHWKY, MOJICKYJISAPHYIO  (PHU3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HKHY;



e (opMupoBaHuE yMEHUHN MPUMEHATH TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3HYeCKUX SBJICHUIN B MPUPOJIC U JJISI IPUHSATHS MPAKTHYCCKUX PEIICHUH B
MOBCEHEBHOM JKH3HM;

e OCBOGHHE CMNOCOOOB pEIICHHUS pPa3IUYHBIX 3aJa4 C $BHO 3aJaHHOM
du3nueckoil MOJENbI0, 3a7ay, MOJAPA3yMEBAIONIMX CaMOCTOSTEIIbHOE
co3fanue GU3NUeCKO MOJIENH, aIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHMMaHHE (HUBMYECKUX OCHOB W TIPHHIUIOB JEHCTBUS TEXHHUYCCKUX
YCTPOWCTB U TEXHOJOTUYECKHUX IMPOIIECCOB, WX BIHMSIHUSA Ha OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIaMHU CaMOCTOSITEILHOTO IUIAHUPOBAHUS W TIPOBENICHUS
(GU3HUECKNX SKCIEPUMEHTOB, aHalM3a W WHTEPIPETAd HHGOPMAIIHH,
OTIpe/IeNICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

e CO3/IaHHWEC YCJOBUHU ISl Pa3BUTHS yYMEHHH IPOCKTHO-HCCIICIOBATEIHCKOM,
TBOPUYECKOM JIEATETLHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obOpazoBanus otBoauTcs 136 vacoB: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11
Kiacce — 68 JyacoB (2 4aca B HEJICIIO).

[Ipemnaraempiii B mporpamme 1o (usuke TmepeueHb JabopaTOPHBIX W
NPAKTUYECKUX paboT SBIAETCS PEKOMEHJOBAaHHBIM, YUYWUTENIh JIeTAe€T BBIOOD
POBENCHUS] JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.

COJIEPKXAHUE OBYUEHUSA
11 KJIACC

Paznen 4. JDjaeKTpoAMHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[TocTositHHBIE MarHUTBHI. B3aumMoaencTBUE MOCTOSHHBIX MArHUTOB. MarHutHOE
nosje. BeKTop MarHUTHOM WHAYKUUU. [IpUHIMUIT Cyneprio3uliii MarHUTHBIX ITOJIEH.
Jluaum wmarHuTHOW wuWHAYKUMH. KapTMHa 7nWMHMM MarHUTHOW WHIYKUWAHW TIOJS
MMOCTOSIHHBIX MarHUTOB.

MarauTHOe TION€ MPOBOAHMKA C TOKOM. KapTtuHa JHMHUNA WHIYKIUA
MAarHUTHOTO TMOJISI JIMHHOTO MPSIMOTO0 MNPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKU ¢ TOKOM. OmbIT Dpcrena. BzaumoaelcTBiue mpoOBOJHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOy b U HalpaBJICHUE.

Cuna JlopeHua, €€ MOJyJib U HampaBJieHUE. J[BM)KEHUE 3apsyKEHHOW YacCTHUIIbI B
OJIHOPOJHOM MarHuTHOM Tose. PabGora cuibl JlopeHiia.



SlBneHne  BIEKTPOMArHUTHOM HMHAYKOMHU. [IOTOK BeEkTOpa MArHUTHOMN
UHIYKIUU. OJEKTPOABUAKYINAS CHJIa MHAYKIHUHU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanest.

BuxpeBoe nsnekTpuyeckoe Tmosie. OJEKTPOABWKYIIAs CHJIA HWHIAYKIHU B
IPOBOJHUKE, TBHKYIIEMCS TIOCTYIMATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenna.

NHOyKTUBHOCTh.  SIBIEGHHME  CaMOMHAYKUMHU.  OJEKTPOIBIDKYLIash  CHJIA
CaMOMHIYKIIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHH4eckre yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: TOCTOSIHHbBIC
MArHUTHI, 3JIEKTPOMArHUTBI, JJIEKTPOJBUTATEDb, YCKOPUTEIIN JIEMEHTAPHBIX YaCTHII,
WHAYKIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TTOJISL.

B3aumopernicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuiel JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE AIEKTPOMArHUTHON MHIYKIIUU.

IIpasuio Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBWKYILEH CHJIbBI UHAYKIHUHU OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBUs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kojie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEOAHUA

KonebartenbHast ~ cucrema. CBoOomHBIE ~ MEXaHWYECKHe  KoJeOaHwsl.
INapmonnueckue konebanusa. Ilepuosn, vacrtora, ammiutyna u ¢daza KoJaeOaHHiA.
IIpyXuHHBI MasATHUK. MaTeMaTudecKuid MasTHUK. YPaBHEHHUE TapMOHHYECKUX
kosnebanuii. [IpeBparnienue sHeprum Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHUYECKUMH W



ANIEKTPOMATrHUTHBIMU  KosieOaHusamu. Popmyna Tomcona. 3akoH coxXpaHEHUs
SHEPTUM B UJICATHHOM KOJIEOATEIBHOM KOHTYDE.

[IpencraBieHne o 3aTyxamIuUx KoieOaHUsSX. BBIHYXIEeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyX€HHBIEC 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennpiii  TOk. CHHYCOMIANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO0 TOKa. AMIUINTYJHOE€ U JEHUCTBYIOUIEEC 3HAYEHUE CWIBI TOKA H
HaIpsHKEHUSL.

Tpanchopmarop. IlpousBoacTBo, mepemada U MOTPeOJICHUE AIIEKTPUUYECKOU
SHEPruu. ODKOJIOTMYECKHE PUCKU IPU IPOU3BOJCTBE 3JIEKTpodHepruu. KymnpTypa
VICIIOJIB30BAHUS JJIEKTPOIHEPI MU B IIOBCEIHEBHOM JKU3HMU.

TexHu4yeckrue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TUHUU JJIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJ€OATEIbHOM CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKUNA MASTHUK).

Habnronenue 3aryxaromux KojieOaHui.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANPsDKEHHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc 1npu MOCIEeqOBAaTENIbHOM  COEAWMHEHWH  PE3UCTOPA, KaTYIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mojenb JIMHUY JIEKTPONEpEaaYN.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

WccnegoBanue 3aBUCHMOCTH MEpHUOJA MallbIX KOJeOaHWIl rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMEeHHOTO TOKA B LEMU U3 IMOCIEI0BATEIBHO COCAUHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHbL

MexaHnueckue BOJIHBI, YcCJIOBHS pacnpoctpanenus. Ilepuoa. CkopocTh
pacrpocTpaHeHUss M JJMHA BOJIHBL. llomepeyHble ¥  MOPOJOJIbHBIE BOJIHBL.
WNuTtepdepentus u qudpaxims MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI M3Jy4EHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpoMaruutHoi BosiHE. CBOWMCTBa
AIIEKTPOMATHUTHBIX BOJH: OTpPaXEHHE, MpeIoMIICHWE, TOJspu3anus, Iudpakius,
unTepdepen . CKOpoCcTh JIEKTPOMATHUTHBIX BOJIH.



[IIkana >JE€KTPOMATHUTHBIX BOJIH. [[pUMEHEHHE SJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI pagnoCBsI3U U TeneBUAcHUA. Pagnonokanms.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEBI.

TexHuyeckre yCTpOMCTBA W NPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTUKA B TEXHUKE W MEIUILIMHE, pazaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak UICTOUYHUK 3BYKa.

HaGnronenue orpakxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepeHunu u qupakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJI0M U
4acTOTOM KOJIeOaHUIA.

HccnenoBanne CBOMCTB AJEKTPOMATHUTHBIX BOJH: OTPAKEHHE, IPEIOMIICHHUE,
noJisipu3anus, IMPpakuus, THTepPepeHIns.

Tema 3. Onmuka

I'eomerpruueckas ontuka. lIpsMoiMHENHOE pacIpoOCTpaHEHHWE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHbl OTpaxkeHus cBera. [locTpoeHue uzoOpaxkeHUl B
IJIOCKOM 3€pKaJle.

[Ipenomiienne cBeta. 3aKOHBI MPETIOMIICHUS CBeTa. AOCOIIOTHBIA MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. llpenenbHbIi yroia mOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbIi coctaB Oesoro cseta. LBer.

Cobuparonne u pacceuaromiye JuH3bl. ToHkas auH3a. GOKYCHOE PacCTOSHUE
M ONTUYECKash Cujia TOHKOW JUH3BI. [locTpoeHue m300pakeHHl B COOMPAIONIMX U
pacceuBaromyx JIMH3aX. PopMysa TOHKOM JIUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. MaTepdepennus ceeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOIIOACHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Judpakius ceera. JudpaknronHas pemérka. Y caoBrue HaOIIOICHHS TJIaBHBIX
MaKCUMYMOB TMpU TMaJ€HUM MOHOXPOMATHYECKOTrO CBeTa Ha JU(PAKIIMOHHYIO
PEETKY.

ITonspusanus ceera.



Texnuueckue yCcTpoilcTBA W MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyMa,
¢doroanmapat, MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA,
IUQpaKIMOHHas PeETKA, TOIIPOU.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacnpocTpaHEeHUE, OTpaKEHUE U TMPEOMIICHHE CBETA.
OnTtuyeckue NpudOpHI.

[TonHoe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnegoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Mojenu MUKpPOCKOIIa, TeJIeCKOTa.

Hab6nronenue natepdepeniium cpera.

Habnronenune nudpakiym ceera.

HaOnronenue aucnepcuu cBera.

[Tomy4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Toydyenue cekTpa ¢ mOMOIIbI0 JUGPAKIUOHHON PEHIETKH.

Hab6nronenue nossipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenue nmokazartens NpeOMIICHHS CTEKIIA.

HccnenoBanune CBOMCTB M300payKeHU B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH

['paHUIBI TPUMEHMMOCTH KJIACCUYECKOW MeXaHMKHU. llocTynmarsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH CBE€Ta B BAKYYyME,
MPUHIIMIT OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTEIBHOCT OJTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHHM W COKpAILECHHE
JUTUHBI.

DHEpPrust U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBsi3p MacChl C DHEPIrUEW M UMITYJIBCOM PEIATUBUCTCKOW YACTHIBl. DHEPIrUs
ITOKOS.

Paznen 7. KantoBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBsizu 3Hepruu HoToHa ¢ €ro 4acToTol. DHEpPrus u
UMITYJIbC (POTOHA.

Otkpeitie u uccnenoBanue dotodddexra. Onbitel A. I'. CroneroBa. 3aKOHbI
dotorddexra. YpapHenue OuHmTerHa a1 dororddekra. «KpacHas rpanuiiay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.



Texnuueckue yCTpoWCTBAa M MPAKTUYECKOE TNPUMEHEHHE: (POTOIIIEMEHT,
doTomaTuuk, conHeuHas 6arapesi, CBeTOAHOI.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (GoTodddeKTa.

CBeToauo.

Conneudnas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIIL.
[Tnanerapuas mozaenb atoma. [loctynatel bopa. M3nydenue u nornomienre GOTOHOB
TP NIEPEXOJE aTOMa C OJTHOIO YPOBHSI DHEPTUM Ha Ipyrou. Buasl cnektpos. CriekTp
YPOBHEHN SHEPIUHU aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa ywactuul. Bosubl ge bpoiins. KoprycKynsipHO-BOTHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHn4Yeckue ycTporucTBa U NPaKTHYECKOE TPUMEHEHHE: CIIEKTPAJIBHBIA AHAJIN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Hab6nronenue nuHeituaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCHEpUMEHTBI, JOKa3bIBAIOUIME CIOXKHOCTh CTpoeHHs sapa. OTKpeITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa nmo onpeaesneHnio coctaBa pailoakTUBHOTO
nsnydenns. CBoiicTBa anbda-, 6eTa-, raMmma-u3aydeHus. BiausHue paanoakTHBHOCTH
Ha JKMBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykinonnas moxens snpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbba-pacnaa. ODIEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. [amma-
M3Jy4yeHue. 3aKOH paJuOaKTUBHOIO paciaa.

DHeprus CBsS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccsr spa.

SnepHbie peakuuu. /lenieHue u CUHTE3 Aa€ep.

Anepuwiii peaktop. TepMmosnepHbiii cuHTe3. I[IpoOiieMbl M MEPCIEKTHUBBI
SICPHON SHEPIeTUKU. DKOJIOTHUYECKUE ACTIEKTHI SIEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertonabl HAOJIIOCHUS U PETUCTPALIUU 3JIEMEHTAPHbBIX YACTHIL.



dyHIaMEeHTabHbIE B3aUMOJEHCTBU. EqUHCTBO (hr3MUecKoll KapTUHBI MHpa.

TexHuyeckre ycTpOWCTBAa M IPAKTUYECKOE NPHUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKOB 4acTUIl (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JieMeHTHI aCTPOHOMUM U ACTPOPUUKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiamHOE M MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Besnus, sIpkue 3BE3/bI, IUJIAHETHI, UX BUIUMOE
JBUKCHHUE.

ConHeuHas cucrema.

Connue. ConHevnasi akTUBHOCTb. Mictounuk sHeprun CoJiHLA U 3BE31. 3BE3BI,
X OCHOBHBIEC XapaKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIA KJIACC — CBETUMOCTBY.
3BE31pl TJIABHOW IOCIIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» A
3BE3] TJIABHOM NOCIENOBATENBHOCTU. BHyTpeHHee crpoenue 3BE31. CoOBpeMEHHBIE
IPEACTABICHUSI O MPOUCXOXKIAEHUU W HBodtonMH CoJHIA M 3BE37. ODTallbl >KU3HU
3BE3.

Muieunsii IlyTe — Hama ['amaktuka. Ilonoxxenume u aBwxkenHue CosHia B
lNanaktrke. Tumnbl ramaktuk. PaguoranakThky u KBasapbl. UEpHBIE ABIPBI B AIpax
rajaKkTUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa006isa. Pa3Oeranme rajmakTuk.
Teopus bonpmioro B3pbeiBa. PemkTOBOE M3IyUYeHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeméunpie mpobsieMbl aCTPOHOMUH.

Vuenuuecxkue nabooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUN JIJIST ONPECIICHUs TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c0O3Be3usa CeBEpHOIO MOJIYLIApUS U IPKUE 3BE3bI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeuynoro IlyTu.

O6o0maroniee MOBTOPEHUE

Ponb ¢usnku u acTpOHOMUHN B SKOHOMHUYECKOM, TEXHOJIOTHUECKOU, COTTMATbHON
M 3THYECKOU chepax JAesTeTPHOCTH YEJIOBEKa, POJIb M1 MECTO (PM3UKU M aCTPOHOMUU
B COBPEMEHHOI HayYyHOI KapTUHE MUpPa, poJib PU3NUECKON TeopuH B HOPMHUPOBAHUU
IpeicTaBlIeHud 0 (U3NMYECKON KapTHHE MHUPA, MECTO (HPU3UUYECKON KapTUHBI MHUpA B
0011IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H



N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce OCyIIeCTBISETCS C
Y4ETOM  COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMud MaTEMaTHKH,
OMOJOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SBJICHHE, Hay4yHbId (akT, rumnoresza, (uuyeckas BeEIUYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa:  pellleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC, OCHOBHOE TPHUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MNPOCKUWH HA OCHU KOOPAHMHAT, CIIOKEHHUE BEKTOPOB,
IIPOU3BOJIHBIE DJIEMEHTApPHBIX (GYHKIMNA, TMpPU3HAKA TOJ00US TPEYTrOJIbHUKOB,
OmpeIeNICHHE TIOMAIU TIIOCKUX (GUryp U 00bEMa TEll.

buonocus: »nekTpudeckue SIBJICHUS B JKUBOM MOpHUpPOJE, KojeOaTeIbHBIC
JIBWKEHUSI B KMUBOM MPUPOJIEC, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJIE, NEHCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTALUINYECKON PeIIETKH, CIEKTPAJIbHBINA aHAIN3.

l'eocpagpus: MmarHUTHBIE MOJIIOCA 3€MIIH, 3aJI€)KH MarHUTHBIX pyA, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSCCHUU.

Texnonoeusi: JNWUHUW  DIIEKTpPONEpENad, TEHEpaTop MEePEMEHHOTO  TOKa,
ANEKTPOABUTATENb, WHIAYKIMOHHAS TI€Yb, paaap, paguonpUEMHUK, TEIEBU30P,
anteHHa, tenedoH, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEeYHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOoro mnpeamera «®DuszMka» Ha YpPOBHE CpEIHEro OOIIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO mpenmera «Du3nKay JOJKHBI
OTpaXXaTh TOTOBHOCTh U  CIOCOOHOCTh OOYYaromMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXKICHWH,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINeCTBa, pPACIIMPEHUE >KU3HEHHOTO
OIbITA U OIbITA AECATEIIBHOCTU B IIPOLECCE pPeajv3alid OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:



c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU O00YyYaloOlErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA;

MPUHATHE  TPAAWIIMOHHBIX  OOIIEYEIOBEUECKMX  T'YMAaHUCTHYCCKUX U
JNEMOKPATHYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JAESATEIBbHOCTh B HMHTEPECAX TIPAXKIAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aUMOJIEUCTBOBATh C COIIMATbHBIMU MHCTUTYTAMU B COOTBETCTBHUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPMOTHYECKOTO BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON IPa’kITaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

IIECHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKECHHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHUBAaTh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCIIC B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHHUA

ACTETUYECKOE OTHOIIEHHUE K MHUPY, BKJIOUAsl ICTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYLIEro (PU3NYECKOil HayKe;

5) TpyA0BOr0 BOCIIUTAHUS:

UHTEPEC K pa3nudHbIM cepam npodheccuoHaIbHOM eITeTbHOCTH, B TOM YHCIIe
CBA3aHHBIM C (U3UKONM M TEXHHMKOW, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccun U peain30BbIBATh COOCTBEHHBIC JKU3HECHHBIC T1JIAHbL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUIO W caMOOOpa3oBaHUIO B 00JacTU
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) ’K0JI0rHYeCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh JKOJOTMYECKOH KYJbTYpPhI, OCO3HaHUE TJI00ATHHOTO
XapaKTepa SKOJOTUYECKUX POOIIeM;

IJIAHUPOBAHUE U OCYLIECTBJIIEHUE NECUCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

paclIMpeHre OnbITa AEATEIbHOCTA YKOJOTUYECKON HAMPABICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) 1€eHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NUECKON HAYKH;



OCO3HAaHHE LEHHOCTU HAy4yHOH JeATeIbHOCTH, TOTOBHOCTh B Ipoliecce
M3y4eHUs (U3MKH OCYIIECTBIISATH MPOCKTHYIO M HCCIEI0BATENbCKYIO JESITEIbHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTeqbHBbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUSA
ba3oBble Jornueckue 1efcTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMPOBaTh M aKTyaJlu3UpoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LETu JeATEeIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTH)KEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUYMS B PACCMATPUBAEMBIX (PU3NYECKHUX
ABJICHUSX;

pa3palaThiBaTh IJIaH pEUIeHHs] MPoOJeMbl C YYETOM aHalIM3a HMMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUI AESATENBHOCTH;

KOOPAUHUPOBATH U BBIMIOJIHATH PabOTY B YCIOBUSAX PEaTbHOTO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBHS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TIPHU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebckue 1eiiCTBUA:

BJIAJE€Th HAy4YHOW TEPMUHOJIOTHEHN, KIIOUYEBBIMA TOHATHSMU W METOJaMU
bu3nUecKoil HayKu;

BJIQJIETh HABBIKAMM y4E€OHO-HCCIEIOBATENBCKON U MPOECKTHOW NI€ATEIbHOCTH B
o0nacTu (U3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IOUCKY
METOJIOB pEHIeHUs 3a]ad (U3MUECKOr0 COJEP)KaHMS, MPUMEHEHHUIO Pa3Iu4HbIX
METO/0B ITO3HAHMUS;

BJIQJIETh BHJAMH JI€ATEJIIBHOCTH IO TIOJYYEHHID HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, MNpeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IMYHBIX Y4YEOHBIX
CUTYaIIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh  IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIM3UpoOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3Y €€ pElICHUs, HAXOAUTh apryMEHTHI IS JOKa3aTeIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh NOJYUYEHHBIE B XOJ€ PELIEHUS 33J1a4M pPe3yIbTaThl, KpUTHUECKU
OLIEHHBATbh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTb ® (OPMYIUPOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIBHON
JESITeIbHOCTH, B TOM YHCJIEe IPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;



yMETh TEpPEHOCUTh 3HaHWA MO (HU3UKE B MPAKTHUECKYyI0 00JacTh
KU3HEICATCITHHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, PEAJIaraTh OPUTHHAIBHBIC TOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a7a49H, TOIYCKAIOIINE aTbTepPHATHBHBIC PEIICHUSI.
PabGora ¢ unpopmaumeii:

BIIQJICTh HABBIKAMHU TIOJMydeHHs] HH(pOpMaIruu (U3HYECKOTO COACPKAHUSA U3
MCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIICCTBIISITH TIOWCK, AaHAIN3,
CUCTEMATU3AlMI0 W HWHTEpHpeTanuio WHGOPMAIMU Pa3IMYHbIX BUAOB U (opM
IIpE/ICTaBIICHNUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAITUH;

HCITOJIB30BaTh CPEeACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHUN
B pEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIMOHHBIX 3a7ad C
coOmro/ieHieM TpeOOBaHUN HAPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHurs, MPaBOBbIX M HJTHYECKUX HOPM, HOPM HMH(POPMAIUOHHOM
0e30I1aCHOCTH;

CO371aBaTh TEKCTHI (PU3NUECKOTO COACPKAHUS B PA3IMIHBIX (hOpMATaX C YIETOM
Ha3HaueHWs MHGOPMAIMK U 1EJEBOM ayJAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (opMy
MIPE/ICTaBIICHUS U BU3yaJIU3alliu.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHSA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKYA KOH(MDIUKTHBIX CUTYallUd U CMATYaTh KOH(QIUKTHI;

pa3sBEPHYTO M JIOTMYHO WH3J1araTb CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPECTB;

IIOHMMATh M HCHOJIB30BAaTh IPEUMYIIECTBA KOMAaHIHOW W WHIMBUAYaJbHOU
paboThI;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JEUCTBUH € Y4€TOM OOMIMX
MHTEPECOB ¥ BO3MOXKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBHOCTH, OPraHU30BBIBATH U
KOOPJAVUHUPOBATh JEUCTBUSA MO €€ TOCTHUKECHUIO: COCTAaBJIATH IUJIaH JIEMCTBUM,
pacupenensiaTb poid C YYETOM MHEHUM YYACTHUKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOU paboTHI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHUKA KOMaHIbI B OOIIMN
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBbIE IIPOEKThI, OLEHUBAaTh MJIE€U C TMO3ULUU HOBHU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATH IMO3UTUBHOE CTPATEIMYECKOE IOBEICHUE B  PA3JIMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHUBHBIM.



PerynsiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE NelCTBUA
Camoopranusanms:

CaMOCTOSITENIbHO OCYIIECTBIISITh TMO3HABATEIBHYIO JACSITENFHOCTh B O0OJACTH
(U3MKM W aCTPOHOMHHM, BBISIBISTH HPOOJIEMBI, CTaBUTb U  (POPMYJIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSATENIBHO COCTABIIATH IUIAH PEIICHUs PACYETHBIX M KAYECTBEHHBIX 3a/ad4,
IJIaH BBINOJIHEHUSI TPAKTUYECKOM pabOThl C Y4YETOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JenaTb OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIMU B 00JaCTH (PU3KKH,
MOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JAESTEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/IETh HaBbIKAMH MMO3HABATEJIBHON pe(hIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
JEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIONIb30BaTh NPUEMBI pedIeKCUU JUIsl OLUEHKH CHUTyallld, BbIOOpa BEPHOIO
pelIeHus;

YMETh OLIEHWBaTh PUCKHM W CBOEBPEMEHHO IPHUHHUMATh PELIEHUS [0 UX
CHUKEHUIO;

MPUHUMATh MOTHUBBI M apryMEHThl JApPYTUX T[pU aHAJIM3E PE3YJIbTaTOB
NEeSTENBHOCTH;

OpPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

[IPUHUMATh MOTHUBBI M apryMEHThl JpPYTUX I[pU AHAIN3E PE3YJIHTATOB
NEeSATENbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporuecce noctuxkeHus: TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPAMMBI 110
busuke s ypoBHS  CpeaHEro  o0miero  oOpa3oBaHUS Y O0ydaroImmxcs
COBEPILIEHCTBYETCS YMOLIMOHAIIBHBII WHTEJUIEKT, IPEANOIararoIi
c(OPMUPOBAHHOCTbD:

CaMOCO3HAaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh NMOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUAETHh HANpaBICHUsS Pa3BUTUS COOCTBEHHON SMOLIMOHAIBHON c(epsl,
OBITh YBEpEHHBIM B Ce0€;



CaMOpETYJIMPOBAHUSA, BKJIOYAIOIIETO CAaMOKOHTpPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ IIOBEJICHHE, CIIOCOOHOCTh  aJanTUPOBATHCI K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIIMHU, BKJIIOYAIOIICH CTPEMJICHHE K JTOCTHXKEHHUIO 1EIU U
yCIleXy, ONTHUMHU3M, HWHUIIMATUBHOCTb, YMEHHME JIEMCTBOBaTh MCXOJAS M3 CBOHUX
BO3MOKHOCTECH;

SMITATHH, BKIIOYAIOMIEH CIIOCOOHOCTH ITOHHMMATL SMOIIMOHAJBHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €0 TIPH OCYIIECTBIECHUN OOIICHUS, CITOCOOHOCTh K COYYBCTBHUIO
Y COMEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIIECHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBISATH MHTEPEC U pa3peliaTb KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniry oOyuenusi B 11 kiacce npeamMeTHbIe pe3yyibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IIPAKTUYECKOW MAEATENBHOCTU JIOAECH, LEJIOCTHOCTh U EIMHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATH TPAHUIBI MPUMEHEHUS] U3YUYCHHBIX (U3NYECKUX MOJIETeH:
TOYEUHBIA DJIEKTPUYECKUN 3apsl, Jyd CBETA, TOUEUHBIM MCTOYHHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO Si/ipa TIPH pelieHuu GU3NIeCKuX 3a/1a4;

pacno3HaBath (U3MYECKUE SBJICHHS (TIPOLIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKU U KBAHTOBOW (DU3UKH: DJICKTPUUECKAs MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCHCTBUA TOKA, B3aUMOJCHUCTBUE
MarHuTOB, SJIEKTPOMAarHUTHASI UHIYKIIUS, I€MCTBUE MAarHUTHOTO TIOJIsI HA TTPOBOHUK
C TOKOM W JBIDKYIIUICS 3apsll, AJIEKTPOMAarHUTHBIC KOJICOAHWUS W BOJIHBI,
MPSIMOJIMHEMHOE pacrpocTpaHeHue CBETA, OTPaKEHHUE, MIPEJIOMIICHHUE,
uHtepdepeHnus, audpakuus W [OOJsSpU3alUs CBeTa, JUCIEPCUs  CBeETa,
dotornexTpuueckuii 3ddext (hororddekrt), cBeTOBOE AaBIEHHUE, BO3HUKHOBEHUE
JMHEWYAaTOro CHEKTpa aToMa BOJOpPOJAa, €CTECTBEHHass MW  HCKYCCTBEHHAas
PaaMOaKTUBHOCTb;

ONUCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUECKUE, MArHUTHBIC,
ONTHYECKHE, IEKTPUUYECKYIO MPOBOIUMOCTD PA3IUYHBIX CPE/l) U DJIEKTPOMArHUTHBIE
ABJICHUS (ITPOLIECCHI), UCHOJIb3YsS (DU3MYECKUE BEIMYUHBL: DJIEKTPUUYECKUN 3aps,
CUJIa TOKA, DJIEKTPUUYECKOE HANPSLKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHHUE, PA3HOCTD
MOTEHITUAJIOB, JIEKTPOABMKYINAS CHJIa, padoTa TOKAa, WHAYKIUS MAarHATHOTO TIOJI,
cuna Amrnepa, cuia JIopeHna, "HAYKTUBHOCTh KaTYIIKH, YSHEPTHUS SJIEKTPUUECKOTO U



MarHUTHOTO TOJIEH, MepUO U YacToTa KoyseOaHuil B KojieOaTeIbHOM KOHTYpE, 3apsi
U cuja TOKa B MPOLECCe TAPMOHUYECKUX AIEKTPOMArHUTHBIX KOJeOaHui, GoKycHOE
pacCTOsiHME W OINTHYECKas CHWiIa JIMH3bI, MPU ONUCAHUU MPABUIBHO TPaKTOBAaTh
(GU3MUECKUIT CMBICT HCIOJIb3YEMbIX BEJIMYMH, HMX O0O3HAYEHUS U EAUMHUIBI,
yKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (DU3WYECKYIO BETUUYMHY C JIPYTUMHU
BEJINYMHAMU;

ONUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCHOJIb3Ys
(du3HUecKre BETMYUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJTHBI M 9acTOTA
CBETa, DHEPTUA U UMITYJIbC (OTOHA, MEPUOJ MOTypaciajga, YIHEPrusi CBsI3U aTOMHBIX
a5ep, NpU ONMUCAHWUU TPABUIBLHO TPAKTOBATH (PU3UUYECKUM CMBICT HCIOJb3YyEeMBIX
BEJINYMH, UX 0003HAYCHUS U €AMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE IAHHYIO
(GU3UYECKYIO BETUUYUHY C APYTMMHU BEJIMUYMHAMU, BEIYUCIIATH 3HAUCHUE (HU3NUYECKOU
BEJINYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE IMPOILECChl M SIBJICHUS, HMCMOIb3Yys (U3UUYECKUE
3aKOHbl U MPUHUUIBL 3aKOH OMma, 3aKOHBI MOCJIEIOBATENBHOTO U MapajuIeIbHOTO
COCIMHEHUA NPOBOAHUKOB, 3akoH J[xoyns—JleHlia, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIIMU, 3aKOH TPSMOJUHEUMHOrO0 PACHpOCTPAHEHHSI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMJICHHS CBETa, ypaBHeHUE OWHINTeHHa mia (orodddekra,
3aKOH COXPAHEHUS JHEPTrHM, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHUsI MAacCOBOTO 4HWCIa, MOcTynaTel bopa,
3aKOH PaJuOaKTUBHOTO pacliajia, Mpyu 3TOM paslinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAXKEHUE U YCJIOBHUS (TpaHUIlbl, OOJACTH)
IPUMEHUMOCTH;

ONpENEIIATh HAPaBJIECHUE BEKTOPA UHAYKIIMM MAarHUTHOIO IOJSl IPOBOJIHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JIopeHua;

CTPOUTH U OMHUCHIBATh M300paKEHUE, CO3/IaBAEMOE TIOCKUM 3€pPKaJIOM, TOHKOMN
JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCJIEOBAHUIO (U3UYECKUX SBICHUM W
MPOIIECCOB C HCIOJB30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUIl: MpPU ITOM
dbopmynupoBaTh MpoodemMy/3ajiady U TUNOTE3y Y4eOHOTO IKCIEpUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEJIOKEHHOTO0 000PYI0BaHUS, MPOBOIUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIE M3MEpPCHUS (U3UYECKUX BEIUYHH, MPHU
ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 HW3MEPEHHMs] W HCIOJIb30BaTh HW3BECTHBIC
METObI OLICHKHU MOTPEIIHOCTEN N3MEPEHHI;

UCCJIeIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIUYHMH C HCIIOJIb30BAHUEM MPSIMBIX
M3MEPEeHHUI: TP OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPE3yJIbTAThI
MOJTYYeHHOM 3aBUCUMOCTH (PH3NYECKUX BETUYMH B BHJIC TaOIUI] U TpauKOB, AeIaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIENOBAHNUS;



coOMroMaTh MpaBuiIa 0e30macHOro TpyJa MpU MPOBEICHUH HCCICIOBAHUN B
pamMKax Y4eOHOTO OKCIEPHUMEHTa, Yy4eOHO-HCCIENOBATENILCKOH U  MPOEKTHOM
JCATCIIBHOCTH C HCIOJb30BAaHUEM H3MEPHUTEIBHBIX YCTPOHMCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemaTh pacuéTHBIC 3a7a9d C SIBHO 3aIaHHON (U3UYECKON MOJIENBIO, HCTIOIB3YsI
¢u3nyecKkre 3aKOHBI W TPUHITUIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/ladll BHIOMPATH
(U3MIECKYIO MOJICITb, BBICIATh (DU3HMUCCKHUE BEJIMUUHBI U (OPMYJIbI, HEOOXOAMMBIE
I €€ pelIeHHs], MPOBOJUTL PACUEThl M OIECHUBATH PCATBHOCTH IOJYYCHHOTO
3HaYeHUS PU3NICCKON BEITMYNHBI,

pelIaTh Ka4eCTBEHHBIC 3aJladyd: BHICTPAWBATH JIOTUYECKH HEMPOTHBOPCUHBYIO
IIETIOYKY PACCYKICHHH ¢ OMOpPOM Ha H3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SIBICHNUS,

WCIIOJIb30BaTh MIPH PEIICHUH YYCeOHBIX 3a7a4 COBPEMCHHBIC HH(MOPMAIIMOHHBIC
TEXHOJIOTHH JUIS TIOWCKA, CTPYKTYPHPOBAHWSI, WHTEPIPETAIMA W TIPEICTABIICHUS
yueOHOW ¥ HAy4YHO-TIONYJSPHOH WH(pOpMAIMK, TOIYYCHHOW W3 Pa3IuIHBIX
HMCTOYHUKOB, KPUTUYCCKU aHAJIM3UPOBAThH MOJTyIaeMyt0 HHPOPMAITHIO;

OOBSCHATH TMIPUHIIMITBI JCHCTBHUS MAIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3anyaTh yCIOBHs X 0€30MaCHOTO MCIIOJIb30BAHMS B IIOBCEAHCBHON KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCHMCKUX W 3apyOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOMIETO MHUpPA, B Pa3BUTHE
TEXHHUKH M TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYCCKHE 3HAHUS 10 (PU3UKE B IMOBCCAHCBHOW JKU3HU JIS
oOecrieueHrs 0€30MacHOCTH TIPU OOpallleHUd C MpUOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMHM, JJII COXPAHCHHS 3JIOPOBbS U COOJIFOJICHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpPYIIE C BBIIOJHEHHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh Pa0OTy TPYIIbI, palMOHAIBHO pACHPEACIATh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIBPHOCTh B HECTAHJAPTHBIX CHUTYAIlUsAX, aJ[CKBAaTHO OIICHWBATH
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBACMON TTPOOJICMBI.

TEMATHYECKOE IINTAHUPOBAHMUE

11 KUIIACC
Kosnn4yectBo 4yacos
Ne HaumeHnoBaHue pa3jgesioB 1 TeM
Kourpoubnbie  IIpakTnyeckue
n/n MPOrpamMmbl Bceero

padoThbl padoThI

Pazgea 1. 9JIEKTPOJAUHAMUKA

MaruauTtHoe nosje. DJIeKTpOMarHuTHas
WUHIYKIHS

1.1 11 1 1




Hroro no pazneny 11

Paznea 2. KOJIEBAHUSA U1 BOJIHBI

Mexanndeckue 1 SJICKTPOMArHuTHBLIC

2.1 KoIeOaHus 10
9 MexaHn4yeckue U 3JIEKTPOMarHUTHbBIC 6 1
BOJTHBI
2.3 Onruka 9
Wroro no pazneny 25

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI CIEIUATIBHON TE€OpUU

3.1 4 1
OTHOCHUTEILHOCTH

Hroro no pazneny 4
Paznea 4. KBAHTOBASI PU3UKA

4.1 3JIEMEHTHI KBAHTOBOU OIITUKH 6

4.2 Crtpoenue aToma

4.3 ATOMHOE AP0 7 1
Hroro no pazneny 17

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

OIEMEHTHI ACTPOHOMUH U

5.1 5
acTpo(u3uKH
Hroro no pazneny 5
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o0matoiiee MOBTOPEHUE 3
Hroro no pazneny 3
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4

[TPOI'PAMME




IHoypounoe niianupoBanue 11 kiaacc (68 yacon)

Ne Tema Jlomainee
3aJaHue

1. Daexkrpoamnamuka (11 yacoB)

MarnuTHoe noJie. JjieKTpoMaruuTHasi MHAyKuus (11 yacoB)

1/1 | IlocrostHHBIE MarHUTHI U UX B3auMojielicTBue. MarnuTtHoe nojue. Bektop I1. 1,2
MAarHUTHOM MHAYKIMH. JINHUKM MarHuTHON MHAYKIIMU

2/2 | MarauTHoe noJjie npoBoAHuKa ¢ TokoM. OnbiT Dpcrena. Bzaumonelicteue I1. 3
IIPOBOJTHUKOB C TOKOM.

3/3 | JeiicTBMe MarHUTHOIO 0JIsl HA NPOBOJHUK ¢ ToOKOM. Cuinia Amnepa I1. 3,5

4/4 | JleiicTBHMEe MarHUTHOI'O IIOJISL HA IBHKYILYIOCS 3apsDKEHHYI0 yactuny. Cuia I. 6
Jlopenna. PaGota cuiibl Jlopenna.

5/5 | Pemenue 3ana4 no reMe «MarauTHoe mnosey. I1. 7, ynp. 1

6/6 | SIBieHME PIEKTPOMArHUTHOW MHIYKUMKA. MarHuTHel noTok. Hanpasienue IT. 8-11
UHAYKIHMOHHOTO ToKa. [IpaBmiio Jlenna. 3akoH 31eKTpOMarHUTHOM
WHTYKITIH.

7/7 | Jlabopamopuas paboma Nel «H3yuenue sagnenus 31eKmMpomMacHUmHouU IT. 12,13
UHOYKYUUY

8/8 | Camounaykuus. UHAYKTUBHOCTh. DHEPrUsi MArHUTHOTO I10JISI TOKA. . 15-17
DJeKTPOMarHUTHOE MOJIe

9/9 | TexHMYECKHE YCTPOUCTBA U UX IPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI, I1. 4,5,14

SJICKTPOMAIrHUTHI, SJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUI],
WHAYKIIMOHHAJ ICYb.

1010 | Pemenue 3aga4 «MarauTHoe moJie. NEKTPOMAarHuTHasE MHAYKLUS) I1. 1-17, ynp.2
11/11 | KontponbHas padota Nel «MarHuTHoe moje. IJIeKTpoMarHuTHast
WHYKIHSI

2. Kouaebanusi 1 BoJIHBI (25 yacoB)

MexaHu4ecKue U 3JIeKTPOMATrHUTHBIE KoJeOanus (10 yacos)

12/1 | CBobosaHbIe MexaHUYecKue Kojebanusi. MaTeMaTuueckuil MasiTHUK I1.18-20

13/2 | 'apmonuueckue konedbanus. Paza konedanuii. [Ipeparenre snepruu [1.21-24

14/3 | Jlabopamopuaa paboma Ne2 «Onpedenenue yckopenus c80600H020 Ynp.3
naoexus npu NOMOWU MAAMHUKAY

15/4 | KonebarenbHbIi KOHTYpP. AHAJIOTHS MEX/1y MEXaHUYECKUMHU U I1.27-29
DIIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

16/5 | Ilepuoa cBOOOAHBIX ANIeKTpUUECKUX Konebanuil. [IpeBpaienue sHeprun I1.30
TIPY DIIEKTPOMArHUTHBIX KOJICOAHUSX

17/6 | 3aryxatomuue konebanus. BeIHY)IeHHbIE MEXaHUYECKUE U 11.25,26,35,36
DIIEKTPOMAarHUTHBIE KoseOanus. Pe3oHaHc.

18/7 | IlepemeHHBI  DIEKTPUYECKUH  TOK.  AKTHUBHOE  COIPOTHUBIICHHE. I1.31,32
JleficTByrolee 3HAYEHNE CUJIbI TOKA W HAIIPSKEHUS

19/8 | KoHaeHcaTop 1 KaTynika HHAYKTHBHOCTH B II€NM IEPEMEHHOTO TOKA. 11.33,34, ynp.4

20/9 | I'enepupoBanue 3eKTpudecKoil sHeprun. TpanchopmaTopsl. [1.37-40
ITpon3BoCTBO, Mepeiaya U KCIOJIb30BaHUE NIEKTPUUECKON SHEPTUU

21/10 | YcTpoiCTBO U NPAaKTUYECKOE IPUMEHEHHE FIEKTPUUECKOTO 3BOHKA, [1.41, ynp.5

TeHepaTop NMePEMEHHOTO TOKa, JJMHUAHN JIEKTporepenad. IKOIOTUIECKHe
PHCKH ITPOU3BOJICTBA 3JICKTPOIHEPTUH U KYJIbTYpa MOTpeOICHUs

MexaHn4yecKue U 3JIeKTPOMarHuTHbIEe BOJIHBI (6 4acoB)

22/1 | Mexanuueckue BoHEL JITMHA M CKOPOCTb BOJIHBIL. IlomepeuHkIe 1 | 11.42-45




IMPOJOJIbHBIC BOJIHBI.

23/2 | PacnpocTpaHeHue BOJIH B YIIPYTUX Cpelax. 3BYKOBBIE BOJIHBL. [ pOMKOCTD [1.46,47, ynp.6
3ByKa. Beicora Tona. TemOp 3ByKa.
24/3 | DneKkTpOMarHUTHbBIE BOJIHBI, UX CBOMCTBA U ckopocTh. [llkana IL.
3JIEKTPOMArHUTHBIX BOJIH. 48,49,50,54,84-
86
25/4 | llpunnune! paguocsssu. [lonstue o teneBunenun. Pazsurue cpeacrts I1.51-53,55-58
cBs3M. Pagmonokanus
26/5 | Pemenue 3anauy «KonebaHus 1 BOJIHBI» I1. 18-58, ynp.7
27/6 | Konmponvras paboma Ne2 «Konebanus u 6onHvl»
OnTuka (9 yacon)
28/1 | llpsmonuHeiinoe pacnpocTpaHeHue ceeta. [Ipunnun ['oiirenca. 3akox [1.59,60
otpakeHus ceta. [loctpoeHne n300pakeHuil B INIOCKOM 3€pKaJie.
29/2 | 3akoH npenomiieHHs cBeTa. [loJHOE BHYTpEHHEE OTpaKEHHE I1.61,62
30/3 | Jlabopamopuas paboma Ne3 « Hzmepenue nokazamens npeilomieHus Ymp.8
cmeKknay
31/4 | Jlunzsl. [TocTpoenne n3o0paxeHus B TUH3AX I1.63,64
32/5 | ®opmyiia TOHKOW JIMH3bI. Y BEJIMUCHHUE JINH3BI I1.65
33/6 | Jlabopamopuas paboma Ne4d «Onpedenerue onmuyuecKkol Cuibl u Yp.9
¢okycrnoco paccmosnusa coouparowerl TUH3bly»
34/7 | ducnepcus u unrepdepeHnus cBera I1.66-69
35/8 | udpaxius ceera. JudpakiunonHas penieTka I1.70-72
36/9 | Ilonepeunocth cBeTOBBIX BOJH. [lonspuzanus ceera. OnTuueckue 11.73,74,
puOOPHI U YCIOBUS MX O€30MMaCHOTO NPUMEHEHUS yrp.10
3. OcHoOBBI cHIENHATbHOI TEOPUH OTHOCHTEJIBLHOCTH (4 yaca)
37/1 | I'panuipl IPUMEHUMOCTH KJIacCUYECKOW MexaHUKH. [locTynarsl I1.75,76
CHEIHNAIbHON T€OpUH OTHOCUTENBHOCTH
38/2 | OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEYICHUE BPEMEHU U I1.77,78
COKpAIIeHUE JUTUHBI
39/3 | DnemMeHTHl PeNSITUBUCTCKON THHAMUKU I1.79, ynp.11
40/4 | Konmponvnas paboma Ne3 «Onmuxa. OcHo8bl cneyuaivbHou meopuu
OMHOCUMENbHOCIULY
4. KsantoBas ¢pusuka (17 yacoB)
JJieMeHThl KBAHTOBOM ONTUKH (6 4acoB)
41/1 | ®oronsl. Dopmyna [lnanka. DHeprus u UMNysIbC QOTOHA. I1.89, cTp.256
42/2 | Otkperte u uccnenopanue horodddexra. Onbiter A.I'. CTonerora I1.87
43/3 | 3akonsl porodddekra. YpaBHenue DiHmTeHa 115 hoTodddekra. 11.87,88,90
«Kpachnas rpanuna» poroaddexra
44/4 | J1aBnenue cBeta. OnbiTel I1.H. JIeOeneBa. Xumuueckoe AeiCTBHE CBETa 11.91,92
45/5 | TexHuuyeckue yCTpONCTBA U MPAKTUUYECKOE TPUMEHEHUE: (DOTOIIEMEHT, VYmp.12
dborogatuuk, comHevHas Oarapesi, CBETOINO/.
46/6 | Pemrenue 3ama4 no temMe «9JI€MEHTHI KBAHTOBOM OTIIUKI))
Ctpoenue atoma (4 yaca)
47/1 | Ctpoenue atoma. OnbiThl Pesepdopna IT. 93
48/2 | KanToBsle noctynatel bopa. Jlazepsl I1.94-96
49/3 | Uznyuenue u noriomnieHue GOTOHOB MPH MEPEXOie aToMa ¢ OJTHOTO YPOBHS I1.80-83
SHEpPruu Ha pyrou. Buasl ciekTpos
50/4 | BonHoBble cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckynsipHo- I1.89, mp. 13




‘ BOJIHOBOMI AyaJIn3M. CroHTa"HHoE U BBIHY)XXJCHHOC N3JIYUYCHUC

ATtomHoe si1po (7 4acoB)

51/1 | OTkpeiTHE paguoakTUBHOCTU. Bunbl nznyuennii. PannoaktrBHbie I1.97-100
IIPEBPAICHHUSI
52/2 | 3akoH paguoaktuBHOro pacnaza. [lepuon nomypacnana I1.101,102
53/3 | Ctpoenue aTOMHOro s1pa. SnepHble Cuiibl. DJHEPrusi CBSI3U ATOMHBIX SIED I1.103-105
54/4 | Snepusbie peakuuu. [enenue saep ypana. Llennsie peakuuu. SnepHblit I1.106-109
peaxkTop
55/5 | Tepmosinepusie peakuuu. [lonyuenre paanoakTUBHBIX U30TOMOB, UX I1.110-113,
npuMeHeHue. buosornyeckoe 1eicTBUE paliOAKTUBHBIX U3TYyYECHUI yop.14
56/6 | DnemeHTapHBIE YACTULIBL: YACTUIBI U aHTUYACTHUIIBI. DyHAaMEHTaIbHbIE I1.114,115
B3aMMOJICICTBUS
57/7 | Konmponvnas paboma Ned«Keanmosvle senenusy
S. DJeMeHTbl aCTPOHOMHUM U ACTPOGU3UKH (5 4acoB)
58/1 | Conneunas cuctema. 3aKOHBI JIBHKCHUS TJIAHET I1.116,117
59/2 | ®uznueckas npupoja miaHeT U Mabx Tesl COTHEYHOM CUCTEMBI I1.118,119
60/3 | ConHile u 3Be3/1bl I1.120-123
61/4 | Mueunsiii nyth. ['astakTukn 11.124,125
62/5 | Crpoenue u 3Bosouns Beenennoit I1.126
6. O6o61mawuee nopropenne (3 yaca)
63/1 | O6o6maromuii ypok. Poiabs ¢pu3nku 1 acTpOHOMUN B SKOHOMUYECKOM,
TEXHOJOTMYECKOM, COLMAIIbHON U 3TUYECKOU cepax AesITeTbHOCTU
4eJI0BEKA
64/2 | O6o6maronmii ypok. Posb 1 MecTO GU3MKU M aCTPOHOMHH B COBPEMEHHOI
Hay4yHOW KapTuHe mupa. Ponb ¢pusnyeckoii Teopun B GopMUpOBaHUU
MpeJICTaBICHUH 0 PU3NYECKON KapTUHE MHUpa
65/3 | O6o6maromuii ypok. Mecro pusnueckoil KapTHHBI MUpa B 00LIEM ATy
COBPEMEHHBIX €CTECTBEHHOHAYYHBIX MPEACTABIECHUIN O IPUPOJIE
7. Pe3eps (3 uaca)
66/1 | PezepBHbIil ypok. MarHuTHOE 1oJie. IEKTPOMarHuTHasE MHAYKIHS
67/2 | PesepBHbiii ypok. Ontuka. OCHOBBI CIIEIUATIEHON TEOPUU
OTHOCUTEJIBHOCTH
68/3 | Pe3epBHblii ypok. KBaHTOBas (usnka. Di1eMeHThl aCTPOHOMUHU U

acTpou3uKu




YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

» ®usuka, 11 kimacec/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentneBoii H.A., Akunonepnoe o6mectBo «M3nareascTBo

«IIpocsenienne»
METOJIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Hunaktudeckue matepuansl @usuka 11 knace / A.E.Mapon, E.A.Mapon. — M.:
NzparensctBO «/Ipodar, 2014.

TeMarndeckrue KOHTPOJIbHBIE U CAMOCTOsITEeIbHBIC PaboThI 10 ¢u3uke 10 kimace /
O.U.I'pomueBa. — M.: U3narensctBO «IK3amen», 2012 r.
IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
Annmanuu pusndeckux 00beKToB. http://physics.nad.ru/

Kusas ¢pusuka: oOyvaromias mporpamma. http:// www.int-edu.ru/soft/fiz.html

VYpoxku pusuku ¢ ucnonas3oBanueM MatepHeta. http://www.phizinter.chat.ru/
®wusuka.ru. http:// www.fizika.ru/

dusmka: KOJUISKIUs OnbITOB. http://experiment.edu.ru/

®du3rka: IeKTPOHHAS KOJUICKITUS OTIBITOB.
http://www.school.edu.ru/projects/physicexp



