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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI YYEBHOTI'O ITPEIMETA
«Puznka»
1.1.MecTo yueOHOI0 NpeaMeTa B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl:
YueOuplii npenmer «®dusmnkay sBIsSeTCs 00s3aTeNbHOM 4YacThi0 00IIE00pa30BaTEIHLHOIO
y4eOHOro IMKJIA, peaau3ylouiero QeaepalbHblil rocyJapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT
cpeaHero odmiero oopa3oBaHus, OCHOBHON 00pa30BaTeIbHOM MporpaMmMbl B cooTBeTcTBHE ¢ PI'OC
CIIO no cnennansHocTy 53.02.02 My3bIKanbHOE UCKYCCTBO 3CTPaAbl 10 BULy DCTPAJHOE IIEHUE.

Kox ¢popmupyemoii komnerennuu — OK 10.

1.3. O0bem yueOHOro mpeaMeTa U BHAbI Y4eOHOI padoThI:

Bup yuyeoHoii padoTbl Oovem uacoes
MakcumanbHas yueOHasi HArPy3Ka, U3 HUX: 117
CamocrosiTejibHasi paboTa 39
Oobs13aTesIbHAs ayAUTOPHAsI ydeOHAsl HATPY3Ka (Bcero) 78
B TOM YHCJIC:
TEOPETHYCCKHUE 3aHIATHS 68
IPAKTUYECKHUE 3aHSTUS 10
[IpomexyTouHas atrectauus (2 ceMecTp) Jugh. 3auem
NuauBuaya bHBIH NPOEKT (1a/HeT) HeT




2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOTI'O IIPEJIMETA

Kon IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOIr0 MpeaMeTa
JInyHOCTHBIE pe3yJIbTaThI

JIP.1 | ChopmMupOBaHHOCTH TPAXKIAHCKOHN MO3HIIMUA 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOI'0 WIE€HAa POCCUIICKOro 00111ecTBa

JIP.2 | Oco3Hanue cBOMX KOHCTUTYILIMOHHBIX IPaB U 0053aHHOCTEH, yBaKEHHE 3aKOHA U
IIpaBoIIOPsIIKA

JIP.3 | [IpunsTHE TPaJUIIMOHHBIX HAIIMOHAIBHBIX, OOIIEYETOBEYECKIX TYMAHUCTHUECKUX U
JE€MOKPAaTU4YECKUX LIEHHOCTEN

JIP.4 | [OTOBHOCTh MPOTHUBOCTOATH WJCOJIOTHH OSKCTPEMH3Ma, HAlHWOHAIM3Ma, KCceHO(oOuH,
JUCKPUMMHALIMU IO COLIMAJIBHBIM, PEJINTMO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IPU3HAKAM

JIP.S | ['0TOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpECcax TI'PaKIaHCKOro OOIIecTBa,
Y4acTBOBATh B CAMOYIIPABJICHUH B MPO(PECCHOHATBHON 00pa30BaTeIbHON OpraHU3aiy U
JETCKO-IOHOIIECKUX OpraHU3aLUsaX

JIP.6 | YMeHue B3auMOJEWCTBOBAaTh C COLUAIBHBIMU HHCTUTYTaMHU B COOTBETCTBHM C HX
(GYHKIMAMU U Ha3HAYEHUEM

JIP.7 | T'OTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH

JIP.8 | ChopMupoBaHHOCTH POCCUICKON I'pakJTaHCKON MAEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoanHON, ropIoCTH 3a CBOM Kpal, CBOXO
Ponuny, cBOM A3BIK U KyJIBTYpY, NPOILIOE M HACTOSIIEE MHOTNOHAIMOHAJIBHOIO Hapoia
Poccun

JIP.9 | LleHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U NPUPOIHOMY
HACJIEUIO, NMaMATHUKAM, TpaauLusM HaponoB Poccum, noctwxenusMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE

JIP.10 | Uneitnas yOex1eHHOCTb, FTOTOBHOCTb K CIyXeHHUI0 U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a €ro Cyan0y

JIP.11 | Oco3HaHMe T1yXOBHBIX HEHHOCTEN pOCCUICKOr0 Hapoaa

JIP.12 | ChopMHpOBaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO IOBECHUS

JIP.13 | CiocoOHOCTh OLIEHMBAaTh CUTYAlUIO M IMPUHUMATh OCO3HAHHbBIE PEIIEHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH

JIP.14 | Oco3HaHue TMYHOTO BKJIaJa B IOCTPOEHUE YCTOHYNBOTO Oy IyIIero

JIP.15 | OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJIUTENsIM M (WIM) JIPYr'MM YJI€HaM CEeMbH,

CO3JaHUI0 CEMBH Ha OCHOBE OCO3HAHHOI'O IPHUHATUS LEHHOCTEH CEMEMHOW JXKWU3HHU B
COOTBETCTBUHU C TpaguLusiMu Hapoaos Poccun




JIP.16 | DcreTnueckoe OTHOILICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPyAa U OOUIECTBEHHBIX OTHOIICHHH

JIP.17 | CocoOHOCTh BOCIPUHUMATH Pa3JIMYHBIC BHJIbI HMCKYCCTBA, TPAIUIIMH M TBOPYECTBO
CBOETO U JPYTUX HApOJI0B, OLIYIATh 3MOLMOHAIILHOE BO3/IEHCTBUE UCKYCCTBA

JIP.18 | YOexxqeHHOCTh B 3HAUMMOCTH JUISl JTMYHOCTH M OOIIECTBA OTEUECTBEHHOTO U MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULUN U HAPOJHOTO TBOPUYECTBA

JIP.19 | [0TOBHOCTP K CaMOBBIP@KEHHIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMJICHHE IPOSIBIATH
Ka4yeCTBa TBOPUYECKOM JIMYHOCTH

JIP.20 | AKTUBHOE HENpPUATHE BPEIHBIX TMPHUBBIYEK M UHBIX (OpM TNPUYMHEHHS Bpena
(bu3MUeCKOMY U ICUXUYECKOMY 3/I0POBBIO

JIP.21 | ['oTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPy 101t00ue

JIP.22 | ['0OTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHYECKON U COLIMAJIbHON HAIPaBJIEHHOCTH,
CHOCOOHOCTh MHHIIMMPOBATh, IIJIAHUPOBATH M CAMOCTOSTEIbHO BBIMOIHATH TaKylO
JeSITEJIbHOCTD

JIP.23 | UHTepec k pasznuuHbIM cpepam NpodhecCHOHATBLHON AESITEIbHOCTH, YMEHHE COBEpIIAThH
OCO3HaHHBIN BbIOOp Oynymied mpodeccuu M pealn30BBIBATH COOCTBEHHBIC KU3HEHHBIC
TIJIaHbI

JIP.24 | T'oTOBHOCTDh U CHOCOOHOCTH K OOpa30BaHUIO U CaMOOOPAa30BAaHUIO Ha MPOTSHKEHUU BCEH
AKHU3HU

JIP.25 | ChopMUPOBAaHHOCTh 3KOJOTHYECKOW KYJIbTYpbl, MOHUMAHUE BIMSHUS COIMAIBHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLMAIbHOM Cpelibl, OCO3HAHUE
r7100aTPHOTO XapaKTepa IKOJIOTUYECKUX MPoOsIeM

JIP.26 | ChopMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOM MpaKTHKH, OCHOBAHHOTO Ha JHajiore KyJbTyp,
CIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE

JIP.27 | Oco3HaHue LIECHHOCTH HAay4HOH NEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENIBCKYIO JAESITENIBHOCTh MHANBUIYAIbHO U B TPYIIIIE

MetanpeamMeTHbie pe3yJbTaThl

MP.1 | CamocrosTennbHO (QOPMYJIUPOBAaTh M aKTyalIM3UpOBaTh IMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE

MP.2 | YcranaBnuBaTh CyIIECTBEHHBIN NMPU3HAK WA OCHOBAHUS ISl CPABHEHUS, KITACCU(PUKAIIH
1 000011IeHUS

MP.3 | Onpenensarts e 1eSTeTbHOCTH, 33J]aBaTh NapaMeTpbl U KPUTEPUHU UX TOCTUKECHUS

MP.4 | BoiBISATh 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX SIBICHHUSIX

MP.5 | BHOCUTb KOPPEKTHBBI B 1€ TEILHOCTh, OLIECHUBATh COOTBETCTBHUE PE3YJILTATOB LEIISM,
OLIEHUBATh PUCKU MOCIEICTBUHN AEITETbHOCTU

MP.6 | Pa3BuBarh KpeaTuBHOE MBILIUIEHHUE MTPHU PELLICHUN )KU3HEHHBIX MTPOOIIeM

MP.7 | Bragets HaBbIKaMH y4€OHO-HCCIIEAOBATEIBCKOM U MPOCKTHOM NEATETLHOCTH, HaBBIKAMU




paszpereHus mpoodiieM

MP.8 | CnocoOHOCTP M TOTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJZOB pELICHUs
IIPaKTUYECKUX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB [103HAHUS

MP.9 | OBnasenue BUJaMM AEATENBHOCTU IO MOJYYEHUIO HOBOI'O 3HAHMsS, €r0 MHTEpIpETaluH,
peoOpa3oBaHUIO0 M MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYalUsAX, B TOM YHUCIE MPH
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB

MP.10 | ®opmupoBaHre HAYYHOTO THIIA MBIIUICHHUS, BIAJCHUE HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMM MTOHATUSAMHU U METO/IaMU

MP.11 | BoIBIATP IPUUMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJlu3UpoOBaTh 3aJady, BbIABUIATh
TUIOTE3y €€ pEIICHUs, HaXOAUTh apryMEHThl AJIs JO0Ka3aTelIbCTBA CBOMX YTBEPXKACHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHUS

MP.12 | /laBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBII OIBIT

MP.13 | YMeTb mepeHOCHTh 3HaHUS B  IIO3HABATEJIbHYI0 M IPAKTHYECKyl0  00jacTu
KU3HECATEIbHOCTH

MP.14 | Biagers HaBblKaMu [OJIy4e€HUs HHGOpMAlMM U3 HMCTOYHUKOB pPa3HbIX THIIOB,
CaMOCTOSITEJIbHO OCYILIECTBJIATh IOMCK, aHalIM3, CUCTEMAaTH3aLUMI0 M HWHTEpIpEeTaIHio
MHGOpMaLUU Pa3IMUHBIX BUJIOB U ()OPM NPE/ICTaBICHUS

MP.15 | OueHuBarb JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POPMAINH, €€ COOTBETCTBHE IPABOBBIM H
MOPaJIbHO-3TUYECKHUM HOpPMaM

MP.16 | Biianeth pa3nmuvHBIMU CIIOCO0aMU OOIICHHS U B3aMMOICHCTBHS

MP.17 | ApryMEeHTHpPOBAaHHO BECTU AMAJIOT, YMETh CMATYaTh KOHQJIUKTHBIE CUTYyal[u1

MP.18 | Pa3BepHyTO U JJOrMYHO M3/1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPENCTB

MP.19 | [Torumath 1 UCTIOIB30BATH IPEUMYIIIECTBA KOMAHAHON ¥ MHIUBUYaTbHOU PaOOThHI

MP.20 | CaMOCTOSTENFHO OCYILECTBIISATh O3HABATENIbHYIO JESTEIbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayl B 0Opa30BATENbHOW IESTETBHOCTH M
KU3HEHHBIX CUTYaLUAX

MP.21 | DMmnatuy, BKIIIOYArOHIed CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JApPYTUX,
YUUTBIBATh €r0 INpPH OCYIIECTBIEHUH KOMMYHUKAIIUH, CHOCOOHOCTh K COUYYBCTBHUIO U
COTEPEKUBAHUIO

MP.22 | [I[pyaumaTh MOTUBBI M apryMEHTBl JpYyrMX JIIOAEM TMpU aHalIu3e pe3yjbTaToB
NeSITeIbHOCTH

IIpenmeTHbie pe3yJibTaThl
IIP.1 | ChopmupoBaHHOCTH MPEJCTABIECHUN O POJIU U MecTe (PU3UKHU B COBPEMEHHON HAyYHOU

KapTHHE MHpA; TOHUMaHue (PU3HMUECKON CYITHOCTH HabIoaaeMbIX Bo Beenennoi
SIBJICHUI; TOHUMaHue posid pu3uKu B GOpMHUPOBAHUH KPYT0o30pa U GYHKIIMOHAIBHOU




I'paMOTHOCTH YCJIOBCKA AJId PCUICHUS MPAKTUYCCKUX 3aaaY,

I1P.2

BJIaJICHUE OCHOBOIIOIATalOIIMMH (PU3HYECKUMU TTOHATHSIMHU, 3aKOHOMEPHOCTSIMHU,
3aKOHAMHU U TEOPHSIMH; YBEPCHHOE TI0JIb30BaHNE (PUZNICCKON TEPMUHOJIOTUEH 1
CHMBOJIMKOM;

I1P.3

BIIQ/ICHHE OCHOBHBIMH METO/IaMU HAyYHOTO IMO3HAHUS, UCTIOJIb3YEMBIMU B (DU3HKE:
Ha0Ito/IeHue, ONUcaHe, U3MEpPEHHE, SKCIIEPUMEHT; YMEHHs 00pabaThiBaTh Pe3yIbTaThl
M3MepeHuil, 00HAPYKUBATh 3aBUCHMOCTh MEXKTY (PHU3NUIECKIUMH BETHIHMHAMHU, OOBSICHSITH
[IOJIYYEHHBIE Pe3YyJIbTaThl U JI€JaTh BBIBOJBL;

I1P.4

c(OPMHPOBAHHOCTh YMEHUS peliaTh PU3MUECKUE 3a/1aUH;

I1P.5

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OJTyUYEeHHbIEC 3HAHUA 111 O0BSICHEHUS YCIOBHIMA
npoTeKaHus (PU3NYECKUX SIBIICHUH B IPUPOJIE U JJIS IPUHITUS NPAKTUIECKUX PEIICHUH
B [IOBCE/IHEBHOW JKU3HU;

I1P.6

c(OPMHPOBAHHOCTH COOCTBEHHOW MO3ULIMH 110 OTHOIICHUIO K (PM3NYEeCKOi nHOpMaIHH,
MOJTy4aeMO# U3 Pa3HBIX HCTOUHHKOB.




3. COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA

4. COAEPKAHME YYEBHOI'O IIPE/IMETA

Paznea 1. ®Pu3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS

®dusuka — Hayka o npupone. Hayunsle METObI MO3HAHUS OKPYKAIOIIETO MUPA.

Posb 3kciepMeHTa U TEOPUHU B IIPOLIECCE TO3HAHUS IPUPObI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue (pU3NYECKUX SIBICHUH U npouieccoB. HayuHble runoTessl.

dusnueckue 3aKoHbl U TeOpuH. ['paHULIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIUI COOTBETCTBUA.

Poinb 1 MecTO Gpu3nKK B OPMHUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI MUDA,

B IIPAKTUYECKOU JIEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle 1 LU(POBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBMKeHus. Cuctema
orcuera. Tpaekropus.

[lepemerienue, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOU TOUKH, UX MIPOEKIIMM Ha OCU CUCTEMBbI KoopAuHAaT. CliokeHue
MepEMELICHUH U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MpAMOIMHEHOe nBxKeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTHU, YCKOPEHHUS], ITyTU U NIEPEMEILICHHS MaTepUATIbHON
TOYKHU OT BPEMEHHU.

CBoboaHOe nazeHue. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneiinoe npmxenue. [[BHkeHne MaTepualibHOM TOYKHU MO OKPY>KHOCTH

C IIOCTOSIHHOM I10 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHEHHasA CKOpOCTh. [leprnon
1 yacToTa obpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: CITUAOMETD, ABUKEHHE
CHaps10B, LICITHbIE U PEMEHHBIE [IEPENAYN.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK
JBUKEHUS.

[IpeoOpa3oBanue ABMKEHHUH C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habntoienue nBrxeHus Tena, OpoleHHOro MO/ YTJIOM K TOPU30HTY

Y TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOHOTO MaeHUS.

HanpaBiieHne ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKEHMSI C LIENBIO ONPENEICHNS] MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOMICHUS MEX Y MYTAMHU, IPOIIEHHBIMH TEJIOM

3a MocCJeI0BaTeIbHbIE PAaBHbIE IPOMEKYTKH BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHUU
C HaYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.



N3ydeHue nBH>KEHUS 1IapuKa B BI3KOW HKUJKOCTH.
W3ydenune qBUKEHUS Tema, OpPOLICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpunnun otHOocuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. HepumanbHble
CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunmun cynepnosuiuu cuil. Bropoit 3akon HeroToHa

JUIsl MaTepUalibHOM ToukH. Tperuii 3akoH HproTOHA 1J11 MaTepuanbHbIX TOYEK.
3akoH BceMupHOro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (okos, ckoJibxkeHus, kauenust). Cuiia Tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUs U cuita TpeHus nokost. Koagduuuent tpenuns. Cuna
COMPOTHUBIICHUS MIPU ABUKCHUU TeJIa B )KUJKOCTH UJIH Tas3e.

[ToctynaTenbHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.
MoOMEHT cuiibl OTHOCUTENBHO OCH BpaieHus. [1nedo cunbl. Y cnoBus paBHOBECHUS
TBEPJOTO TeA.

TexHnuecKue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: TOAILINUITHUKY, IBHKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEPUUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOINX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NaJACHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEpAOTo Tena. Buasl paBHOBecusl.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3yuenne neuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINUX B MIPYKUHE

U pe3MHOBOM 00paslie, OT UxX AegopMaluu.

UccnepoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJa, UMEIOIIETO OCh BPALICHHUS.
Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmmynsc MaTepraibHON TOYKH (Tela), CHCTEMbI MaTepUaIbHBIX TOUEK. MMmybe
CHJIbI U U3MEHEHHE UMITYJIbCa Tella. 3aKOH COXpaHeHusl uMnyJibca. PeaktuBHOe
JIBKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernyeckast sHeprusi MaTepraibHOM TOUKH. TeopeMa 00 M3MEHEHUU
KUHETHYECKOUN SHEprUH.

[TotenuuansHas sHeprus. [loTeHnnanpHas SHEpPTUs ynpyro aeGopMupoBaHHON
npyxuHbl. [loTeHInanbpHas SHEPTUs Tena BOJINU3H MOBEPXHOCTH 3EMIIH.
[ToTentuanpHble 1 HEMOTEHIIUATbHBIE CHITBI. CBSI3b pa0OTH HEMOTCHITMAIBHBIX CHIT
C U3MEHEHHEM MEXaHMYECKON IHEPTHH CUCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHUYECKON
SHEPTHUH.

VYupyrue v Heynpyrue CTOIKHOBEHHSL.



TexHudeckue ycTpoicTBa U MPAKTUIECKOE TPUMEHEHHUE: BOJAOMET, KOTIEP,
MPY>KUHHBIA TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE JIBUKEHUE.

[Tepexo MOTEHITHATBHONM SHEPTHH B KHUHETUYECKYIO H OOPATHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne abCoMOTHO HEYNPYTOro yiapa ¢ IMOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHHKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHUEM MEXaHUYECKOM YHEPTUU Tela
Ha MpUMEpPEe PaCTSHKEHUS PE3MHOBOIO JKIyTa.

Pasnea 3. Mosekyasipuast pu3nka 1 TepMOAHHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHosckoe nBuxenue. JJuddysus. Xapakrep ABHKEHUS

Y B3aUMOJCHUCTBHS YaCTHIL BelecTBa. Moenu CTpOEHUs ra30B, JKUIKOCTEW U TBEPIBIX
TeJ U 00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE THUX Mojieeld. Macca u pa3mMepsl
moutekyn. KonnuectBo Bemectsa. [locrostnnas ABorazapo.

TernuoBoe paBHoBecue. Temneparypa u ee uzmepenue. lllkana remneparyp

Lenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON
TEOPHUH UJEATBHOr0 raza. AOCOIIOTHASA TeMIlepaTypa Kak Mepa cpeiHel KHHETUYEeCKOH
SHEPrUM TEIIOBOIO ABMXKEHM yacThl ras3a. [llkana remneparyp Kenbsuna. I'a3oBbie
3aKoHbl. YpaBHeHue MeneneeBa—Knanelipona. 3akon JlansTona. M3omporeccsl

B U/I€aIbHOM ra3e ¢ IOCTOSIHHBIM KOJIMYEeCTBOM BeulecTBa. ['paduueckoe npencrapieHue
M30IPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHu4eckue yCTpoicTBa U MPaKTUUECKOe IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu MoIeKys
OpPraHUYECKUX COEAUHEHUN.

OmnbIThl N0 AU Y3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogpens onbira IlITepHa.

OnbIThI, OKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS.
Mopaenb, HIUTFOCTpUPYIOLIAs TPUPOLY JABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS U1€aJIbHOTO ra3a, U30MpOIIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

Onpenenenne Macchl BO3yXa B KJIACCHOM KOMHaTe Ha OCHOBE U3MEpEHM 00beMa
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPAMU COCTOSIHUS pa3peXEHHOI0 Tra3a.
Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuueckas cucteMa. BHyTpeHHSsI SHEPrUs TEPMOAMHAMUYECKON

CHCTEMBI U crIoco0bI ee n3MeHeHus. KonnyecTBo TemioTsl U pabota. BHyTpeHHss
SHEPTrHUsl OJHOATOMHOTO HJeabHOTO raza. Buael Teronepenaun: TemionpoBOAHOCTS,
KOHBEKIIMSI, U3ITyuyeHue. Y iesibHas TeII0eMKOCTh BellecTBa. KonnyecTBo TemioTsl



IIpU TEIUIoNEepeaaye.

[Tonsatue 06 agunabatHoM mporecce. [lepBriii 3akoH TepMoanHaMUKH. [IpuMenenne

MIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3omporeccaM. I 'padudeckas naTepnperanus padboThl rasa.
Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMoCTh MpoI1eccoB B IPUPO/IE.

TernoBbie MamuHbl. [IpuHImne! neiictBus TemnoBbix MamuH. [IpeobpazoBanus

SHEPrUM B TEIIOBBIX MamuHaxX. KoagduuueHT noie3Horo AecTBys TEIIIOBOM MAIIUHBL.

Hukn KapHo u ero ko3(pQUIMEHT TMOJE3HOTO JAEWUCTBUA. KOJIOTMYECKHE MPOOJIEeMbI
TEIJIO3HEPTETUKH.

TexHuueckue ycTpoWcTBa M NPAKTUYECKOE NPHUMEHEHHME: JIBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOI XOJOAUIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH SHEPTUU Teja IpU COBEPUICHUN pabOTHI: BBUIET MPOOKU M3 OyTHUIKU MO
JCWCTBUEM C)KAaTOro BO3/AyXa, HarpeBanue »d¢dupa B JaTyHHOH TpyOKe IyTeM TpEHHA
(BuICOIEMOHCTpAITHS ).

W3meHneHnue BHyTpeHHEH 3HepTruu (TemMrepaTypsl) Tela Ipy TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTaTelNsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JIBUTATEIs.
Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapooOpa3zoBanue u KoHAcHcanus. lcnapeHue u KuneHue. AOCONIOTHAsT M OTHOCHUTEIIbHAS
BIQXHOCTh BO3Ayxa. HachimeHHbI map. YaenbHas Teriora mnapooOpa3oBaHHUs. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teepnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPONUS CBONCTB KpHUCTaLIoB. XKuakue
kpuctaiuibl. CoBpeMeHHble Marepuanbl. [lnaBieHne u Kpuctamiumzanus. YJenbHas TemioTa
iaBnenus. Cyonumarus.

VYpaBHeHuUE TEIJIOBOTO OaaHca.

TexHUyeckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaIOPUMETP,
TEXHOJIOTUU TOJY4YEHHs] COBPEMEHHBIX MAaTepuajoB, B TOM 4YHUCIE HAaHOMAaTepUAIOB, H
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenne npyu NOHM>KEHHOM JIaBICHUH.

CrniocoObl U3MepeHUs BIaXKHOCTH.

HabntoieHue HarpeBaHus U MJIaBIEHUS KPUCTAINIMYECKOIO BELIECTBA.

JleMOHCTpanust KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.

Pa3pnen 4. DiekTpoaMHaMuUKAa

Tema 1. dnexmpocmamuka

OnexTpu3anus Tea. JIEeKTpudeckuil 3apsaa. J(Ba BU1a 3JIEKTpUUECKUX 3aps/I0B.

[IpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKN. 3aKOH COXPAHEHHUS ANEKTPUUYECKOTO 3apsiia.
B3aumoneiictBue 3apsiioB. 3akoH KynoHa. TouedHbli 351eKTpHUECKU 3apsil.

OnekTpuueckoe mone. HampspkeHHOCTh 3nekTpudeckoro mois. IlpuHnun —cyneprno3unuu
QJICKTPHUYCCKUX noneu. Jimann HAIMpPsPKECHHOCTHU SJICKTPUUCCKOTI'O ITOJIA.



Pabota cwit anexktpocrarnueckoro mojst. [lorenmnuan. Pa3HocTh mOTEHIIMATIOB.

[IpoBOIHMKY U AUDIIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JuaiekTpuueckas

MIPOHUIIAEMOCTb.

OnexTpoeMkocTh. KoHieHCaTOp. DIIEKTPOEMKOCTh IJIOCKOI0 KOH/IEHCATOpa.

DHeprus 3aps>KEHHOT0 KOHIEHCATOpA.

TexHuueckue ycTpoWcTBAa M IPAKTUYECKOE TNPUMEHEHHWE: SJIEKTPOCKOI,  3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3alUTa, 3a3eMJICHUE DJIEKTPONpPHOOPOB, KOHJIEHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbINA IPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre HadIEKTPU30BAHHBIX TEJ.

DNEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHHMKY B 3IEKTPOCTATUUECKOM IIOJIE.

DIeKTpOoCTaTUYECKas 3allUTA.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOpa OT VIO TUIACTHH,

PACCTOSIHUSL MEXAY HUMH U IU3JIEKTPUUYECKON MIPOHULIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHIEHCATOpA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoeMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKUl TOK. YCIOBHUS CYIIECTBOBaHUS 3JIEKTPUUYECKOro Toka. Mcrounwku Ttoka. Cuna
TOoKa. I IoCTOsIHHBIN TOK.

Hanpsixenune. 3akon Oma 11 yyacTka Henu.

DIEeKTPUYECKOE COMPOTUBIIEHUE. Y IEJIbBHOE CONPOTUBIICHUE BEILLIECTBA.

[TocnenoBarenpHOE, MapayiesibHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabota snexkrpuueckoro Toka. 3akon Jlxoyns—JIenna. MOmHOCTb 3IEKTPUYECKOTO TOKa.
DNEeKTPOABUKYIIAs CUjla U BHYTPEHHEE COMPOTHUBIICHHE MCTOYHMKA ToKa. 3akoH OMa Jyisl MOTHOM
(3aMKHYTOM) AsekTprueckoii nenu. KopoTkoe 3aMbIkanue.

DONeKTpoHHAasi MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCHMOCTH COMPOTHBIICHUS METAUIOB OT
Temrnepatypbl. CBEpXIIPOBOJIUMOCTb.

DneKkTpruyecKnil TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOOCTBEHHAsI U TPUMECHAs TPOBOAMMOCTE MOTYTPOBOTHUKOB.

CgoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPHOOPEI.

DNEeKTPUYECKU TOK B PACTBOPAaX M paciiaBaxX AJICKTPOJIUTOB. DJIEKTPOJIUTUUECKAS JUCCOIHALIMS.
DNEeKTPOIH3.

DnexTpuueckuid Tok B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSITENbHBIN pa3psia.

Momnnus. [Tnasma.

TexHuueckue yCTpoWcTBa M MPAKTUUECKOE NPUMEHEHHE: aMIIepMETP, BOJBTMETP, peocTarT,
UCTOYHUKA TOKA, OJIIEKTPOHArpeBaTelIbHbICe MPUOOPHI, JIEKTPOOCBETUTENbHBIE MPHOOPHI,
TEPMOMETP CONMPOTHUBIIEHUS, BAaKyYMHBIN O, TEPMUCTOPHI nudoTope3ncTopHI,
MOJIYTIPOBOIHUKOBBIN 1IN0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSDKCHHS.

3aBUCHMOCTH COMIPOTHUBIICHHS ITWIMHAPUUECKUX MPOBOJHUKOB OT JUTHHBI, TJIOMIAIN TOEPEIHOTO
CEYCHHS U MaTepHaa.



CMeraHHOE COeIMHEHHE TPOBOIHUKOB.
[TpsiMmoe u3MepeHue eKTPOABIKYILEH cuibl. KopoTkoe 3aMblKkaHue TajJbBaHHYECKOTO HJIEMEHTA U
OLICHKAa BHYTPCHHCTO COIIPOTUBJICHU.
3aBUCHUMOCTh COIIPOTUBJICHHA MCTAJIJIOB OT TEMIICPATYPHhI.
IIpoBOAMMOCTB 3IEKTPOIUTOB.
HckpoBoii pa3psa ¥ IpOBOJUMOCTb BO3yXa.
OnHOCTOPOHHSAS IPOBOJAUMOCTb JUOJIA.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3yuenne cMeIaHHOIO COeAMHEHUS PE3UCTOPOB.
I/IsMepeHHe BHGKTPO,HBI/I)KyH_[eﬁ CHJIBI UCTOYHHUKA TOKA U €0 BHYTPCHHETO COIIPOTUBJICHU.
Habmonenue amektposusa.
(ITporpamma 3a 11 kmnacc)

Paznen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKUUA

IloctosiHHBIE MarHWTHL. B3auMozelcTBHE IOCTOSHHBIX MarHuToB. MarnutHoe mnose. Bekrop
MarHMTHON MHIyKUMU. [I[puHIUD cyneprno3nuum MarHuTHBIX IOJIEH.

JIuHnn MarHuTHOM wuHAYKUMU. KapTuHa JIMHMM MarHUTHOW HMHIYKUHMHM II0JS IOCTOSHHBIX
MarHuTOB.

MaruutHoe nosie MpoBOJHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIUM MarHUTHOTO IOJISI JJIMHHOTO
IPsIMOTO IIPOBOJAHMKA U 3aMKHYTOT'O KOJIBIIEBOIO IIPOBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcresa.
B3aumoeiicTBue NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOZlyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, ee Moaynb M HampasjicHHE. [IBHKEHHME 3apsHKCHHOW YacTULBI B OJHOPOIAHOM
MarHuTHoOM nose. Padora cuisl Jlopenna.

SIBneHue EKTPOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MArHUTHOW MHAYKIIHH.
DNeKTpOABMKYLIasl CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHON uHykuuu dapanes.

BuxpeBoe anexkTpuueckoe mnosie. IIeKTPOABUKYIIAs CHUila MHAYKIIMU B IPOBOJHUKE, ABMKYIIEMCS
MOCTYNATeJIbHO B OJJHOPOJJHOM MarHUTHOM IOJI€.

IIpaBuio JleHna.

WNHayKTUBHOCTE. SIBIIeHHE CAaMOMHAYKINN. DNEKTPOABIIKYIAs CUla CAMOMHIYKIIMH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

ONEKTPOMarHuTHOE MOJIE.

TexHudyeckue ycTpocTBa M NPAKTUYECKOE TPUMEHEHHUE: TIOCTOSIHHBIE MAaTrHUTBI, YJIEKTPOMAarHuThl,
AJIEKTPO/IBUTaTENb, YCKOPUTEIIN JIEMEHTAPHBIX YacTUIl, UHAYKIIMOHHAS TEeYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM IOJIEM.

JInHUM MHyKIMY MarHUTHOTO TIOJIS.

B3aumopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrtBue cuisl JIopeHIla Ha HOHBI DJIEKTPOJIUTA.

SIBneHue NEeKTPOMarHuTHOM UHIYKITUH.

[IpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOJIBUXKYILEH CHIIBI MHIYKIIUU OT CKOPOCTH N3MEHEHHS MarHUTHOT'O MTOTOKA.
SIBneHne caMOMHTYKITUH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHre MarHUTHOTO TOJISl KaTyIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBJI€HUS AIEKTPOMarHUTHOM NHIYKIIUH.

Pazgen 5. KoJjie0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1eO0AnHU

Konebarenbnas cuctema. CBoOOgHBIE MexaHWdeckue KojeOaHus. ['apMoHudeckue kojeOaHwHs.
[Tepuon, yactora, amrutyaa u (aza konedanuit. [IpyKMHHBIN MasTHHK.

MareMaTHueCKuil MasgTHUK. YpaBHEHHE rapMOHUYECKUX Konebanuil. [IpeBpamienue sHepruu npu
TApPMOHHYECKHX KOJICOaHUSX.

Konebarenbupiit  koHTYp. CBOOOAHBIE  DIIGKTPOMATHUTHBIC  KOJeOaHWUsS B  HJICATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEX1y MEXaHUYECKHUMHU U 3JICKTPOMAarHUTHBIMU
kosneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUM B HJICATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyXxawmux KonedaHusx. BeiHykaeHHbIe Mexanndeckue konedanus. PezoHanc.
BoinyxeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennbiii TOk. CHHycOMIaNbHBIM IEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKa.
AMIITUTYTHOE U AEUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAPSKEHUSI.

Tpancdopmarop. IlpomsBoincTBO, Tmepemada U MOTPEOJCHHE  DJICKTPUYECKON  SHEPIrHH.
OKOJIOTHYECKHE PUCKM TpU NPOU3BOACTBE d3JeKTpodHepruu. KynbTypa uncnosb3oBaHus
3JIEKTPOIHEPIUH B TOBCEAHEBHOM )KU3HU.

TexHuueckue ycTpOWCTBA M MPAKTUYECKOE IMPUMEHEHME: 3JIEKTPUUYECKUN 3BOHOK, TIEHEpAaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoleOaTeabHOW CcHUCTEMBbl (MPYKUHHBIA WM MaTeMaTHYeCKHi
MasITHHK).

Hab6mronenue 3aryxaronumx KojeOaHui.

HccnenoBanue cBONCTB BIHYXIECHHbBIX KOJI€OaHUM.

Ha6nronenue pesonanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmorpaMMbl (3aBUCHUMOCTH CHIIBI TOKa M HANPSDKEHUS OT BPEMEHHM) JAJSL AJIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu mociaenoBaTENbHOM COEAMHEHUM PE3UCTOPA, KATYIIKM HWHAYKTUBHOCTH U
KOHJIEHCaTOopa.

Monenb TUHUY 3JEKTPOIEepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanune 3aBUCMMOCTH TepUO/Ia MaNbIX KoleOaHUM rpy3a Ha HUTU OT JJIMHBI HUTH U MAacChl
rpysa.

HccnenoBanne NEPEMEHHOTO TOKa B LIENHM W3 IIOCIENOBATEIBHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyLIKU U Pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHblE 60IHbL

MexaHu4eckne BOJHBI, yCI0BUA pacnpocTpaHenusd. [lepuoa. CKOpoCTh pacpoCTpaHEHU U IJTMHA
BosiHBI. [lonepeunsie u npoaonbHbIe BoJHBL. MHTepdepenius u nudpakuns MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3TYUYEHHSI 3JIEKTPOMArHUTHBIX BOJIH.



B3aumuas opuenramus BektopoB E, B, Vv B anexkrpomarHuTHOW BosiHE. (CBOMCTBa
ANIEKTPOMATrHUTHBIX BOJIH: OTpPaKeHHUE, MpelloMIIeHue, moyisspusanus, uatepdepenius. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 35meKTpOMarHuTHBIX BOJH. [I[puMeHEeHNE 3JIeKTPOMArHUTHEIX BOJIH B TEXHHUKE H OBITY.
[IpuHIUIIBL paTUOCBA3YU U TeJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYIKAOLIEH CPEbI.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIIbHBIE HWHCTPYMEHTHI,
YABTPA3BYKOBAsl JIMarHOCTHMKAa B TEXHMKE M MEIMIIMHE, pajap, pPaJHONPUEMHHUK, TEJIEBU30P,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE TIOMIEPEUYHBIX U MPOJIO0IBHBIX BOJH.

Konebmomnieecst Teno Kak HCTOYHHK 3BYKa.

HaGmoienne oTpaskeHus U IPeIOMIICHHUS MEXaHUIECKUX BOJIH.

Habmonenue unrepdepeHnu u AMPpakiuy MEXaHU4ECKUX BOJIH.

3BYKOBOI PE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAON U YaCTOTON KoJieOaHuil.
WccnepoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHHE, MPEIOMIICHHE, NOJIApU3alus,
mrdpakius, nHTepHEpeHIIHsL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmosimHENHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHOW cpexe. Jlyu
cBera. TOUeUHbIN NCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pa>keHuil B INIOCKOM 3epKalie.
[Ipenomiienne cBera. 3aKkOHBI MpeENOMICHHS] CBeTa. AOCONIOTHBIA IMOKa3aTeab MPETOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MOJIHOr0 BHYTPEHHETO OTPaKEHHUS.
Hucnepcus cseta. CrnoxkHbIil cocTaB Oesnoro cBera. LIBer.

Cobuparoiye u pacceuBarolye JUH3bl. ToHKas auH3a. POKYCHOE PAcCTOSIHUE U ONTHYECKasl CHIIa
TOHKOW JUH3BL. [locTpoeHne n300pakeHUi B COOMPAIOIIUX W PacCeMBAIOIIMX JiMH3aX. Dopmyna
TOHKOH JIMH3EI. Y BeTMUEHNE, JaBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. WMuTepdepenius cera. KorepeHTHblE WCTOYHHKU. YCIOBUS HAOIIOJACHUS
MaKCUMyMOB U MUHUMYMOB B MHTE€PHEPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakius ceeta. JudpakunonHas pemeTka. YciloBue HaOMIONCHUS TIaBHBIX MAaKCUMYyMOB IpH
MaJeHU MOHOXPOMATHYECKOT0 CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudyeckue yCTpOHMCTBA H TMPAKTHYECKOE NPUMEHEHWE: O4YKH, Jymna, (oroanmapar,
MPOCKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(PPAKIIMOHHAS PEIIETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsiMonrHetHOE pacpocTpaHEeHHUEe, OTPAKEHUE U MTPEIIOMIIEHUE CBETA.

OnTuyeckue MpuOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBeTOBOA.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Moaenu MUKpPOCKOIIA, TEECKONa.

HaGmronenue nnrepdepeHimu ceera.

Ha6monenue qudpakimm certa.



HaGmronenue qucnepcuu cBerta.

[Tonyuenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Torydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIISTKH.
Habmotenne nonsipu3anuu cBera.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol
N3mepenne mokazaress MpeIoMIICHUs CTEKIA.
HccnenoBanue CBOMCTB N300payKEHHM B JIMH3aX.
Hab6mronenue qucnepcuu cBerTa.

Pasnea 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHuubpl  IPUMEHMMOCTHM  KJIACCHYECKOM MexaHuUKW. llocTynarel crienManbHONM — TEOpUH
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTbL  MOJYJ CKOPOCTH CBE€Ta B  BakyyMe, IIPUHIMII
OTHOCHUTEJILHOCTH DWHILTEIHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTHU. 3aMeUICHNE BPEMEHH U COKPALLECHUE JITUHBI.

OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHLIBI.

CBs13p Macchl C SHEPTrUEl U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBl. DHEPTUS IIOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

®oronsl. opmyina [1nanka cBs3u 3HEpruu GOTOHA C €ro YaCTOTOW. DHEPrusi U UMIYJIbC POTOHA.
OtkpeiTe u uccrnepoBanue (orodrdpdekxra. Ombitel A.I. CroneroBa. 3akonbl ¢GoTodddexra.
VYpasuenue Ditnmreitna st porosaddexra. «Kpacnas rpanuna» dpororddexra.

JaBnenue cBera. Onwitel [1.H. JIeOenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa W MpPaKTUUYECKOE MPUMEHEHHE: (HOTOINEMEHT, GOTOAATUYUK, COTHEUHAs
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®otorhPexT Ha YCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHELTHETO poTOdPeKTa.

Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbIThl Pesepdopaa o paccesHUIO 0-4acTHIl.

[TnanerapHas moaens aroma. [loctynatel bopa. M3nydyenue u nornouieHue GOTOHOB MPHU MEPEXOE
aToMa C OJIHOTO YPOBHsI SHEpruu Ha Apyroil. Buael cnexktpoB. CnekTp ypoBHEH 3HEpruM aToma
BOJIOpO/IA.

BousiHoBbI€ cBoMicTBa yacTull. Bonubl ae bpoinsa. KoprycKyJisipHO-BOJIHOBOM Tyan3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHHE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHEKTpalbHBbIA aHAINU3 (CIEKTPOCKOII),
Jazep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenre AIMHBI BOJIHBI JIa3epa.

Habntoienue nuHeRvyaThIX CIEKTPOB U3JTy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol



HalGmronenue nuHeiyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBHI, JOKA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKphITHE paguOaKTUBHOCTU. ONbITHI
Pesepdopna mo ompexpeneHuio cocraBa paauoakTUBHOrO wuinmydyenus. CoiictBa anbda-, Oera-,
raMma-u3ilydeHus. BiausHue paaroakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbITHE TIpOTOHA M HelTpoHa. Hykimonnas monens siapa ['eiizenOepra—Banenko. 3apsy sapa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. DIEKTPOHHBIN U TTO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydeHue.

3aKoH paJIMOaKTUBHOTO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch spa.

SAnepHsle peakuuu. JlesieHUe U CUHTE3 SAEP.

Snepubiii peaktop. Tepmosaepuslii cuHTe3. [IpoOieMbl M MEPCHEKTUBHI SIIEPHON HHEPTETHKU.
DKOJIOTMYECKHE aCIEKThI SIIEPHON IHEPTETUKH.

DnemeHTapHbie YacTUllbl. OTKPHITHE TO3UTPOHA.

MeTop1 HAONIOICHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHII.

@dyHaamMeHTanbHbIe B3auMoieiicTBus. EqUHCTBO (hr3nueckoil KapTUHBI MHpa.

TexHuyeckue ycTpoiicTBa M MPaKTHYECKOE MPUMEHEHHE: JT03UMETp, Kamepa Bunbcona, simepHbId
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CueTurK HOHU3UPYIOIMX YaCTHII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3MKH

Oranel pa3BUTUA acCTpOHOMHUU. I IpHuKIIagHOE 1 MUPOBO33pEHYECKOE 3HAUYCHUE ACTPOHOMUM.

Bun 3BezgHoro neba. CosBes3nus, sipkue 3B€3Jlbl, IUIAHETHI, UX BUIUMOE JaBHKeHHe. ColHeuHas
cucTema.

Connue. ConHeuHast akTUBHOCTb. Mcrounuk sHepruu CoiHIIa U 3Be3l. 3BE3/bl, UX OCHOBHbBIE
XapakTepuUCTUKU. JluarpaMma «CHEKTpalbHBIM KJIacC — CBETUMOCTb». 3BE€31bl TIJIaBHOU
MOCJIEI0BATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETHUMOCTb»  JJIs  3Be3]  IJIaBHOM
IIOCJIEOBATENBHOCTU. BHyTpeHHee cTpoeHue 3Be3l. (COBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHUHU U 3BoJronnu CoslHIA U 3B€311. DTambl )KU3HU 3BE3I.

Mneunsiii [lyTe — Hamia [Manaktuka. [lonoxenue u asuxenue ConHua B ['anaktuke.

Tunsl ranakTuk. PaguoranakTuku U kBa3zapsl. YepHbIe IBIPEI B Apax rajgakTUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa606ma. PazOeranue rajakTuk.

Teopust bosbmoro B3peiBa. PenmukTOBOE N3iTyYeHHE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepemennsie mpo6iieMbl aCTPOHOMUH.

Yuenuuecxkue nabnooenus

HaGnroneHuss HEBOOPY>KEHHBIM TIJIa30M C HCIOJIb30BAaHUEM KOMIBIOTEPHBIX TNPHIIOKEHUH IS
OTIpeJICJIEHUs] TI0JIOKEHUSI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JHUs
CeBepHoro nosymapus 1 sipKue 3B€3/bl.

Habmtonenus B Teneckon JlyHsl, maner, Mneunoro Ilytu.

O0o0maruiee NoBTOpPEHNE



Pone ¢u3ukm m acTpoHOMHM B SKOHOMHUYECKOH, TEXHOJOTUYECKOW, COIMATBHOM W ATHYCCKOM

cdepax IeATETLHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMUHU B COBPEMEHHOW Hay4dyHOU

KapTHUHE MUpa, poib (u3nydeckod TeopruH B (POPMHUPOBAHUM NPEIACTABICHUNH O (PHU3MUECKON

KapTHHE MHUpPa, MECTO (hM3MYECKOH KAPTHHBI MHpa B OOLIEM pPALY COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEICTABICHUN O IPUPOJE.

4. TEMATHYECKOE ILTAHUPOBAHHUE, B TOM YHCJIE C YYETOM PABOYEN
IIPOI'PAMMbI BOCIMTAHHUS C YKASAHHEM KOJIMYECTBA YACOB,
OTBOAUMBIX HA OCBOEHHUE KAK/10U TEMBbI

OO6s3aTenbHas aynuropHas Harpy3ka | [Ipome | CamocrositenbHas
HaumenoBanue obOyuaromerocs KyTOU paborta
pa3esioB U TeM Hast
aTTeCT
arus
Jlekuuu, ypoku [Ipaktuueckue
3aHATHUS
Pasnen 1. ®usuxa u
MeTOoIbI 1
HAYYHOI'0 MO3SHAHUSA
Paznen 2. Mexanuka. 9 25 5
Tema 2.1. Kunemaruka 3 1 2
Tema 2.2. JlnHaMuKa. 3 1 2
Tema 2.3. 3aKoHBI 3 05 1
COXpaHEHHUs B MEXaHHUKE. '
Pasnen 3. Moaekyaspuas 12 2 8
(puszuxka n
TEePMOJIMHAMHMKA
Tema 3.1. OCHOBBI 4 1 3
MOJICKYJISIPHO-
KHHETUYECKON Teopuu
Tema 3.2. OCHOBBI 5 1 3
TEPMOTUHAMUKH
Tema 3.3. ArperarHeie 3 2
COCTOSIHUS BEIIECTBA.
da30BbIC IEPEXOIBI
Paznen 4. 13 15 7
DJIEeKTPOANHAMMKA
Tema 3.1. DnexTpocTaTHka. 4 0,5 2
Tema 3.2. ITocTosTHHBIN 5 0,5 3

3NeKTpudeckuil ToK. Toku
B Pa3JIMYHBIX Cpelax




Tema 3.3. Marauraoe 4 0,5 2
noJje. DJIeKTpOMarHuTHast
WHIYKITUS
IIpoBepounas padora 1
Paznea 5. Kosieoanusa u 10 2 7
BOJIHBI.
Tema 5.1 Mexanndeckue u 4 0,5 3
ANEKTPOMATrHUTHBIC
KoJieOaHusL.
Tema 5.2. Mexa"nudeckue u 2 0,5 1
AJIEKTPOMArHUTHBIC BOJIHEI.
Tema 5.3. Omrruka 4 1 3
Pa3nen 6. OcHOBBI 2 0 1
crenuaJbHON Teopuu
oTHocuteabHocTH (CTO)
Tema 6.1. OCHOBEI 2 1
CICIMAILHON TeOpUn
OTHOCHUTEIBLHOCTD
Pa3nea 7. KBanroBas 12 15 7
(puszuxa
Tema 7.1. DneMeHTHI 3 0,5 3
KBAHTOBOM ONTHKH
Tema 7.2. Ctpoenue atoma 2 0,5 2
Tema 7.3. AToMHOE 411pO 2 0,5 2
Pa3nea 8. DiaeMeHTHI 3 0,5 2
ACTPOHOMHUH U
acTpo¢u3UKH.
Tema 8.1. DmeMeHTEI 3 0,5 2
aCTPOHOMHUU U
acTpo(U3HUKH
Pazgen 9. O6o01maromee 1 1 2
NMOBTOPEHHE

64 14 39
MaxkcumanbHas yueOHast 117

Harpyska




5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O
IMPEIMETA

Kon

[Lnanupyemble pe3yJibTaThI
o0yueHust

@opMbI 1 METOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToB 00y4eHust

ITP.1

CdopmupoBaHHOCTH
MIPEJICTABICHHUIA O POJIA U MECTE
(hU3UKHA B COBPEMEHHON HAy4YHOU
KapTUHE MHpPA; TOHUMaHUe
(bu3nyecKoil CymHoOCTH
HaOIr01aeMbIX BO BeeneHHoit
SIBJICHUI; TOHUMaHue posu GpU3nKu
B (DOPMHUPOBAHUU KPYT030pa U
(GyHKIIMOHATBHOW IPaMOTHOCTH
YeNIoBeKa JJIsl PEeIICHUs
MIPAKTUYECKHX 3a7a4;

I1P.2

BJIaJICHUE OCHOBOIIOJIArAIOLIIMMHU
(U3MUECKUMU TTOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHSMH; YBEPECHHOE TIOJIb30BaHNE
(bu3NIeCKoil TEPMUHOIOTHEN 1
CHMBOJIUKOH;

I1P.3

BJIaJICHHE OCHOBHBIMU METOJIaMH
HAy4YHOTO MMO3HAHUS,
UCTIOJBb3YEMBIMHU B (PU3UKE:
Ha0Ito/IeHue, ONUcaHue,
M3MEpEHHUe, SKCIIEPUMEHT; YMEHUS
o0pabaThIBaTh Pe3yJIbTAThI
U3MepeHuil, 0OHapyKHUBATh
3aBHUCHUMOCTh MEXIY (pU3NUeCKUMHU
BEIIMYMHAMH, OOBSCHSITH
MOJTy4YE€HHBIE PE3YNbTAThI U JeNaTh
BBIBO/IBI;

I1P .4

c(hOpMHUPOBAHHOCTh YMEHUS pelIaTh
(dbu3nYecKre 3a/1a4u;

ITP.5

c(hOpPMUPOBAHHOCTh YMEHUS
MPUMEHSTH MMOJYYEHHBIE 3HAHUS IS
OOBSICHEHHS YCIOBUN MPOTEKAHUS
(bUBUYECKUX SBJICHUMN B IPUPOJIE U
JUISL IPUHATHUS TPAKTUYECKUX
pEILIECHHI B TOBCEIHEBHOM JKHU3HU;

ITP.6

c(OPMHPOBAHHOCTH COOCTBEHHOM
IIO3UIINH 110 OTHOIIICHHUIO K
¢uznveckoit nuupopmanyu,
ITOJTy4aeMOM U3 Pa3HbIX
HMCTOYHMKOB.

TectupoBaHue, BHIIOTHEHUE 00YYaAOIIMMHUCS
WHAUBUAYAIbHBIX 33aJaHUI U MPOBEPOUHBIX
paboT, YCTHBIM OIpOC, pEIIeHHEe 3ajady,

npe3eHTanus, peeparsl (JOKIAIbI)




6. THO®OPMALMOHHOE OBECIIEYEHUE OBYYEHUSA

OcHoBHasi JiuTEpaTypa:

1.

2.

Mskumes I'.5., ByxoBues b.b., Corckuit H.H.; mox penakumeii [lapdentoeBoit H.A. «Dusuka
10 kmace» - 2020.

Msxumes ['.5., byxosues b.b., Yapyrua B.M.; nox penakmueii [lapdpentreBoit H.A. «Dusnka
11 xmace» — 2020.

JonoHUTeILHAS JIUTEpaTypa:

3.

KacessnoB B.A. «Metoauueckue peKOMEHIAIMM TI0 HCIIOJIb30BaHMIO Y4eOHUKOB B.A.
KacesiHoBa «®usuka. 10 xracc.» n «®usuka. 11 kimacc.» npu u3ydeHun (GU3NKu Ha 6a30BOM U
npopmibHOM ypoBHE». — M., 2020.

KacesinoB B.A. «®wusuka. 10 kmacc. YueOHuk s oOmieoOpa3oBaTeIbHBIX  YUEOHBIX
3aBeneHui». — M., 2021.

KacesinoB B.A. «®usuka. 10-11 kiaccel. TemaTnyeckoe U MoypoyHOe IUTAHUPOBaHUE». — M.,
2020.

KacpsioB B.A. «®usuka. 11 knace. YueOHUK 11t 00111e00pa3oBaTeNIbHBIX YUEOHBIX 3aBE/ICHUH.
- M., 2020.

JIabkoBckuit B.b. «220 3amau o ¢usuke ¢ pemeHusiMu: KHura i ydamuxces 10—11 kmaccoB

001eo0pa3oBaTeNbHBIX Yupexaeauii. — M., 2021.



