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CogepxaHuie MPOrpaMMbl pealiu3yeTcsi B MPOIECCe OCBOSHUS CTYACHTaMHU OCHOBHOM IMPOrpaMMBbI
cpeaHero mnpodeCCHOHATBHOTO O0pa30BaHUs C IMOJNydYeHHEeM CpeaHero oOmiero oOpa3oBaHus,
pa3pabotanHoii B coorBeTcTBUU ¢ TpeboBanusmu GI'OC COO, a takxke ¢ yu€roMm TpedoBanuit ®I'OC
CIIO 13.02.13 Okcmiyarauus W OOCIYyKUBaHHE 3JIEKTPUUECKOTO M 3JIEKTPOMEXAHUYECKOTO
obopyoBaHus (110 OTPACIAM)

PaGouass nmporpamma yuebHoro mpeamera «@usznuka» I CHEHUAIBHOCTEW  CpeaHEro
npodeccuoHansHOr0 00pa3oBaHusi pa3paboTaHa B COOTBETCTBMM C TPEOOBAHUAMHU CIEAYIOLIUX
JIOKYMEHTOB:

o denepanbHbiii 3aK0H OT 29.12.2012 Ne 273-D3 «O6 ob6pazoanuu B Poccuiickoit deneparum»
(C mocaeAyIOMKUMHI H3MEHEHUSIMHU );

e [IIpuxkaz Munnpocsemenus Poccun ot 24.08.2022 Ne762 «OO0 yrtBepxkaenun Ilopsnka
OpraHM3alil ¥ OCYILIECTBIEHUS O0pa30BaTEIbHOW JAESITEIBHOCTH 10 00pa30BaTENIbHBIM
nporpaMMaM  cpegHero  mnpodeccuoHanbHOro  obpasoBanusi» (B pea.  [lpukasza
Munnpocseierus PO ot 20.12.2022 N 1152);

e [lpuka3 MunuctepctBa oOpa3oBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413
«O0 yTBep:k/ieHUHU (PenepalbHOTO rocyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJapTa CPEAHETO
obmrero oopazoBanus» (B pes. mpukaza ot 27.12.2023 N 1028);

e [lpuxa3 MunuctepctBa oOpa3zoBanusi U Hayku Poccuiickoit ®eneparuu ot 27.10.2023 Ne797
«O06 yTBepkaeHHUU (helepaTbHOTO TOCyIAapCTBEHHOIO 00pa30BaTENbHOTO CTAaHAApPTa CPEIHEro
npodecCuOHAIBHOTO 00pa3oBaHus 1Mo crnenraibHocTH 13.02.13 Dxcrmyaranus u 00cmyXKuBaHue
AIIEKTPUIECKOTO U AIIEKTPOMEXaHUYECKOTO 000pyA0BaHuUs (TI0 OTPACIISIM)

e [Ipuxa3z Munnpocsenieauss Poccun ot 18.05.2023 Ne 371 «OO6 ytBepkneHun (heaeparbHOU
00pa3oBaTeNbHON MPOTrPaMMBbl CPETHETO 00IIero 0Opa3oBaHUsmY;

e [Ipuka3 Munnpoceemenus Poccuu ot 21.09.2022 Ne 858 «O06 yTBep)acHUM (BeaepaTbHOTO
nepevyHss y4eOHWKOB, JOIMYIIEHHBIX K HCIONB30BAaHUIO TIPU peaTM3alliil  WMEIOIINX
rOCYJapCTBEHHYIO aKKpPEIUTAIMI0O 00pa3oBaTelbHBIX MPOrpaMM HavajJbHOro OOIIEro,
OCHOBHOT'O OOIIIEro, CPeJHEro oOIero oOpa3oBaHMs OpraHU3AlMSIMHU, OCYIIECTBISIONIMMU
00pa30BaTeNbHYI0 JEATETHLHOCTh M YCTAHOBICHHS IPENEIBHOTO CpPOKa HCIIOIBb30BaHUS
UCKITIOYEHHBIX Y4eOHUKOB (pes. oT 21.02.2024);

e Pacnopsbkenne Munnpocsemieauss Poccun ot 30.04.2021 r. NeP-98 «O6 yrtBepkaeHUH
Konuenuuu npenogaBanus o61eo0pa3oBaTeabHbIX AUCHUILINH C YYETOM IPOPEeCCHOHATBHON
HAMpaBJIEHHOCTH MPOTpaMM CpEIHEro MmpoecCHOHATbHOrO 00pa3oBaHUs, PEATH3yeMBbIX Ha
0a3e OCHOBHOTO 001Iero 00pa3oBaHUs;


https://normativ.kontur.ru/document?moduleId=1&documentId=439409#l0

Pacniopsikenne Munnpocsemennst Poccun ot 25.08.2022 r. Ne P-198 «O06 yTBepxkacHUU
Meroauk mpenogaBaHuss 1Mo  00IeoOpa3oBaTeabHBIM  (00S3aTENBHBIM)  JTUCIUILIMHAM
(«Pycckuit s3p1x», «Jluteparypay, «MHOCTpaHHBIN SA3b1K», «Maremarukay, «Mcropus» (wim
«Poccust B mupey), «®usndeckas KylnbTypa», « OCHOBBI 0€30MIaCHOCTH KU3ZHEACITSILHOCTIY,
«ACTpOHOMUS») € Yy4eTOM MPO(PECCHOHAIBHON HAMPABICHHOCTH TPOTPAMM CPEIHETO
npodeccuoHanbHOro 00pa3oBaHusl, peain3yeMbIX Ha 0a3ze OCHOBHOro oO0Iiero oOpa3zoBaHUS,
[pelyCMaTPUBAIOLIUNE HWHTECHCHUBHYIO OOIIE00pa30BaTENbHYIO MOJATOTOBKY OOYYaIOIIUXCS C
BKJIFOYCHUEM MPUKIIATHBIX MOJYJIEH, COOTBETCTBYIOIINX npodeccuoHaTBLHON
HaIPaBJIECHHOCTH, B T.4. C YYETOM MPUMEHEHHS TEXHOJOTUNA TMCTAHIIMOHHOTO U 3JIEKTPOHHOTO
00y4eHUNY;

MeTtoauueckre peKOMEHJalMU MO peali3alui CpeHero oluero oopa3oBaHus B Mpezenax
OCBOEHHSI 00pa3oBaTEIbHON MPOrpaMMbl CpPeIHEro MpoQecCuOHANbHOr0 00pa3oBaHus Ha 0aze
ocHOBHOro o61miero oopazoanus (Ilmcekmo Munmnpocsemenus Poccun ot 01.03.2023 r. NeO5-
592);

[Tpumepnast pabodass mporpamMma o01e00pa3oBaTeNbHON Y4eOHOH NUCHHUILTHHBI « DU3UKa»
(yryOneHHblit  ypoBeHb) Uit NPO(GECCHOHANBHBIX  00pa30BaTENIbHBIX  OpraHU3aluii,
npeacrasiieHHas B peectpe CIIOLab (spo-lab.ru)d

® JlokanbHble HOpMaTUBHO-TIPaBOBbIE akThl | BIIOY «UXTT».


https://spo-lab.ru/soospo/4
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1. HOACHUMTEJBHASA 3AIINCKA

[Mporpamma y4eOHOrO TIpeaAMETa OPHEHTHPOBAHA Ha peanu3anuio  (eaepaabHOro
KOMITOHEHTa TOCYJapCTBEHHOTr0 obOpasoBaTenbHOro cranmapra (mamee — PI'OC) cpemHero
obmero obpasoBanust «Du3Mka Ha yriIyOJIEHHOM YPOBHE B Ipe/eiaX OCBOCHHS CTYJICHTAMH
OCHOBHOHM TpOTpamMMbl CpelHero mnpodecCHOHATLHOTO OOpa30BaHMsI C YYEeTOM HPOQHIIS
MOJTy4aeMOro MPOPECCHOHATBHOTO 00pa3oBaHMUS.

dusnka Kak Hayka o Haumbosee OOLIMX 3aKOHAX NPUPOAbI, BBICTyNAass B KadyecTBE
y4eOHOTrO TpeAMeTa B IIKOJE, BHOCHT CYIICCTBEHHBIH BKJIAJ B CUCTEMYy 3HaHHHA 00
okpy»xatoriem mupe. Kypc ¢pusuku - cucreMmoo0pas3yronuii 11si €CTeCTBEHHO-HAYYHBIX YUeOHBIX
IPEMETOB, MTOCKOJBKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUMN, H3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoid reorpadueir u actpoHoMuei. Vcnoab30BaHWE W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHWM ONpPENeNINIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYeHHs HOBBIX
MaTepHajoB C 3a/JaHHBIMU CBoOWcTBamMH. M3ydeHue (U3MKM BHOCHUT OCHOBHOW BKJIAj B
(bopMHpOBaHHE €CTECTBEHHO-HAyYyHOW KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAHUE
YMEHUH NPUMEHATh Hay4YHbIH METOJ| MO3HAHUS [IPU BBIIOJIHEHUH UMH YUE€OHbBIX UCCIIEI0OBaHUM.

B ocHoBy kypca (pM3MKHM TOJIOKEH psii HUJeH, KOTOpble MOXKHO paccMaTpuUBaTh Kak
IPUHLIMIIBI €70 TOCTPOECHHUS.

Wnes nenoctHocTtu. B COOTBETCTBUM € HEM KypC SIBIISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTephall U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOMPOCHI KIIACCHYECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Wnes renepanuzaunuu. B cooTBercTBUM ¢ Heill Marepuan Kypca (U3MKH OO0BEAMHEH
BOKpPYT (pu3nueckux teopuil. Bemyumm B kypce siBisercs (GOopMHUpOBaHHE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEUIECTBE U IOJIE.

Unes  rymanurtapuszanuu. Peanuzammss uaed  NOPEANnosara€T  MCMOJIb30BAHHUE
TYMaHUTapHOTO MOTEeHIMada (U3NYECKOM HayKH, OCMBICICHHE CBSI3M pa3BUTHUS (PU3UKU C
pa3BUTHEM OOIIECTBA, a TAKKE€ C MUPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U SKOJIOTMUECKUMU
npodiieMaMu.

Wnes npuxnagHoit HanpasieHHOCTH. Kypc ¢pusnku yriy0iaEHHOro ypoBHS MpeAnoiaraet
3HAKOMCTBO C IIMPOKMUM KPYIOM TEXHHUYECKMX U TEXHOJIOIMYECKHUX MPUIOKEHUN H3yYEHHBIX
Teopuii M 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCS Ha YpOBHE OOLIMX MpEACTaBICHUN WU
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUH.

Wnes skonoruzanuu peanusyeTcsl MOCPEICTBOM BBEICHHS 3JIEMEHTOB COJAEpIKaHMS,
MOCBSIIEHHBIX HKOJIOTMYECKUM IIPOoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AHbI

C pa3BUTHEM TEXHHMKH M TEXHOJOTHI, a TaKkKe 00CyXIeHUs TPOOJIeM palliOHaIbHOIO
MPUPOIOTIOIB30BAaHUS U SKOJIOTHYECKON OE30MaCHOCTH.

OcBoeHue conepkaHUs TMporpamMMmbl MO (PU3UKE CTPOUTCS Ha MPUHIUIAX CHUCTEMHO-
NeSITeIbHOCTHOTO moaxona. Jnst ¢usuku peanuzamust 3THX NPUHLIMIOB Oa3upyercs Ha
UCITOJIb30BAaHUM CaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTByomero (akropa
yuebHoro mpouecca. [ yriayOn€HHOro YpoOBHS - 3TO CHCTEMa CaMOCTOSATEIBbHOTO
YUEHHYECKOT0 HJKCIIEPHUMEHTa, BKJIIOYAIONIET0 (POHTANbHbIE YYEHHYECKHE OINBITHl IPH
M3yYeHUH HOBOTO MaTepuana, jgabopaTtopHble paboThl M paboThl MpakTHKyma. bombiioe
BHUMAaHHE YJIEJIAETCS PEIIEHUI0 PAacu€THBIX U KadeCTBEHHBIX 3a1ad. IIpu 3ToM as pacuéTHbIX
3a/1a4y MPUOPHUTETOM SBJISIOTCS 3a/ladyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3MUecKon



MO/JIEJIBIO, MO3BOJISIONINE IMPUMEHSATh M3YUYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO
paszena Kypca, Tak W HMHTETpUpys IPUMEHEHME 3HaHUM M3 pasHbIX paszzgenos. s
Ka4eCTBEHHBIX 3a/ad TMPHOPUTETOM SIBISIIOTCA 3aJaHuss Ha OOBsICHEHUE/NpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUN U MPOLIECCOB B OKPYKAIOLICH KHU3HH, TpeOyromue BbIOOpa
(bu3nUecKoil MoIeNH Ui CUTyalluy MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu DPI'OC COO k MaTepHaIbHO- TEXHHYECKOMY
o0ecrieyeHHI0 y4eOHOro mpouecca Kypc (Gpu3MKH yriayOIEHHOIO ypOBHS Ha YPOBHE CPEIHEro
oOmiero o0Opa3oBaHMs JOJDKEH H3ydaTbCs B YCIOBMAX INpEeAMETHOro kabunera. B kabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JIa00PATOPHOE 00OPYIOBAHUE JUISI BHIIIOJIHEHUS YKa3aHHBIX
B IIporpaMMe 1o (pu3HKe y4eHHUECKHUX OMBITOB, Ja0OpaTOPHBIX padOT M pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000py0BaHHE.

JemoHcTpanonHoe oOopynoBanue (opMupyeTcs B COOTBETCTBUM C TMPUHIMIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00€CIeYrBaeT MOCTAaHOBKY NEPEUUCIEHHBIX B IIPOrpaMMe 110
(Gu3uKe KIIOYEBBIX JEMOHCTPALUH [JIsl MCCIEJOBAHUS HM3y4yaeMbIX SBJICHHUH M IPOLECCOB,
SMIMPUYECKUX U GYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JIaGoparopHoe 00OpyJOBaHUE Ul YYEHHYECKUX MPAKTHYECKUX paboT dopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecreyuBaeTcss B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI J1TaOOpaTOPHOTO OO0OpYyIOBaHUS JOJDKHBI OBITH
IIOCTPOEHbI Ha KOMIUIEKCHOM MHCIIOJIb30BaHMM aHAJIOTOBBIX M LU(POBBIX IpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIETISIMH U3Y4EHUS (PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:
(dbopMHpoBaHUE UHTEPECA U CTPEMIIEHUS 00YYaIOIUXCsl K HAYYHOMY U3yUCHHIO

IPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYyalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TNPEACTABICHUH O HAydHOM MeETOoA€ IMO3HaHUA U (HOpMHUpPOBaHME
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHUSIM;

¢dbopMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJjbTaTa W3y4E€HHUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHUE yMEHUI OOBSCHATH SBJICHUS C UCHOJIb30BaHUEM (PU3MUYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeJbCTB;

(dbopMHpOoBaHHE MpEACTAaBIECHUN O PoiM (U3MKHU JJIs Pa3BUTUS JIPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEACTaBICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (U3UKOM, OJrOTOBKA K AajbHEHIIEMy 00y4YEeHUIO

B 3TOM HaIlPaBJICHUH.

JlocTukeHne 3THX Liejeil obecriednBaeTcsl pelieHrueM CIeAyIoUMX 3ajad B Ipoliecce
n3y4deHus Kypca GU3UKUA Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:

puoOpeTeHne cUcTeMbl 3HAHUM 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, BKIIOYAs MEXaHHUKY, MOJIEKYJSIPHYIO (PU3UKY, 3JEKTPOJUHAMHUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

¢dopMHpOBaHHE YMEHUI TNPUMEHATh TEOPETUYECKHE 3HAHUS IS OOBACHEHHS
(bu3nuecKkux SIBICHUH B MPHUPOJE M UL MPHUHATHS NMPAKTUUECKUX PEIICHUH B MOBCETHEBHOMN
KHU3HH,

OCBOEHHE CIIOCOO0B PELIeHUs PA3IUYHBIX 3a7au C IBHO 33JaHHON (U3NYECKON MOJEIBIO,
3aJa4, M0/Ipa3yMeBaIOIINX CaAMOCTOSITENIbHOE co3/laHue (GU3NYECKOM MOJENN, COOTBETCTBYIOIIEH
YCIIOBHSIM 3aJjaud, B TOM YHCJIE 33]]a4 HH)KEHEPHOI'O XapaKTepa;

MIOHUMaHHE (PU3UYECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB M



TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELLY;

OBJIAJICHHEC METOJaMH CaMOCTOSTEIILHOTO IUIAHMPOBAHHUS W MPOBEICHUS (DU3UIESCKHUX
OKCIIEPUMEHTOB, aHallM3a W UWHTEpIpeTanud WHGOPMAILUU, OIpPEICICHHs] TOCTOBEPHOCTH
IIOJIyYEHHOT' O pPe3yJIbTaTa;

CO3JIaHUE YCJIOBUM Il PAa3BUTUS YMEHUW IMPOEKTHO-HCCIENOBATENBCKOM, TBOPUYECKOMU
JIeATEIbHOCTH;

pa3BuTHE UHTEepeca K chepaM mpodeccnoHalIbHOM e TEeNbHOCTH, CBSI3aHHON ¢ (PU3UKOH.



2. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOT'O YYEBHOTI'O IPE/IMETA

[Tporpamma 0611€00pa30BaTEeILHOrO yU4eOHOTO MpeaMeTa (Janee — npeamera) « Pu3uKa»
orpaxaer TpedoBanus @I'OC COO k pe3ynabTaTaM OCBOSHUSI 00pa30BaTEIbHON MPOTPaMMBI 11O
npeamery «®usuka». IIporpamMma sBiIs€TCS 4YacTbl0O OCHOBHOM IPOIPaMMBI  CPEIHETO
npodeccuonanibHoro oobpazoanus (mamee — OIl CIIO) B coorBerctBuu ¢ ®I'OC CIIO mo
cnenuanbHOCTH 13.02.13 Dxcruryatanys u 0OCTy)XKHUBaHHUE JIEKTPHUECKOTO M IEKTPOMEXaHUIECKOTO
obopynosanus (1o orpacism). Ha uzydenue yueoHoro npenamera «Dusmka» orsoautces 224 gaca.

Kontpons kadectBa ocBoeHHsI mpeamera «®Dusznka» TPOBOJUTCS B TPOIECCE TEKYIIETO
KOHTPOJISI U IPOMEKYTOYHOHN aTTeCTaIiu.
Texymuii KOHTPOJIb TPOBOTUTCS B MpeJieiax y4eOHOro BpEMEHH, OTBEICHHOTO Ha MPEIMET, KaK
TPAAUIIUOHHBIMHU, TaAK 1 MHHOBAIUOHHBIMU MCTOJAaMH, BKIIIOYasA KOMIIBIOTCPHOC TCCTUPOBAHUC.
Pe3ynbTaThl KOHTPOJIS YYUTHIBAIOTCS MPHU TOJBEICHUN MTOTOB 1O mpeamery. [IpoMexyTouHas
arrectauus NpoOBOJUTCA B (1)opMe OK3aMCHa I10 UToraM M3y4CHUA NIpCAMETA.
HpOMe)KyTOLIHaSI arreécralus B BHAC 3JK3aMCHa IO NpPEAMCTY MPOBOJAUTCA 3a CUHET BPCMCHHU,
OTBEJICHHOTO Ha €r0 OCBOCHHUE.

2.1 Mecto yueoHoro npeamera B crpykrype OII CIIO:
OO6meo0Opa3oBaTenbHblil  yueOHbIH mpeaMeT «®Pu3KMKa» BXOJUT B COCTaB 00s3aTENIbHBIX
npeametoB obmeoopazoBarensHoro mukiaa OIl CIIO no cnenuansHocTH 13.02.13 Drcrutyarariys
1 00CITy’KMBaHHUE HJIEKTPUUECKOrO U 3JIEKTPOMEXaHUIECKOro 00opyaoBaHusl (110 oTpacisiv), U3y4aeTcs
B TIEPBOM U BTOPOM CEMECTpaX.

2.2. leau ocBoeHNs y4eOHOr0 MpeIMeTa:
Copneprkanue nporpammsl 0011e00pa3oBaTenbHOr0 yueoHoro npeamera «dusnka» HarnpaBiIeHO
Ha JOCTHKECHHE CIEAYIOIIECH LIEeIIN:

e (opmupoBanue y o0ydarouuxcsi yBEpeHHOCTH B IIEHHOCTH 00pa30BaHusl, 3HAYMMOCTH
(bu3MYeCcKUX 3HAHUH TSI COBPEMEHHOI0 KBATU(UIIMPOBAHHOTO CIIELUATUCTA IPU
OCYIIECTBJIEHUH €T0 MPOPECCUOHANBHOMN AEATEIbHOCTH;

e (opmHpoBaHUE €CTECTBEHHO-HAYYHON T'PaMOTHOCTH;

e OBJaJIeHUE CIEIUPUUECKON CUCTEMON (GU3NYECKUX MTOHATHHI, TEPMUHOIOTHEN 1
CHMBOJIMKOM;

® OCBOCHME OCHOBHBIX (PM3NYECKHUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJICHUE OCHOBHBIMM METOJAMHU HAY4YHOI'O ITO3HAHUS IPUPOABI, UCIIOJIb3yEMBIMHU B
¢buzuke (HabyOICHUE, ONTUCAHNE, U3MEPEHHE, BBIIBIKEHUE IUIIOTE3, IPOBEICHUE
JKCIIEPUMEHTA);

e OBJAaJ€HUE YMEHUSIMHU 00pabaThIBaTh JaHHBIE HKCIIEPUMEHTA, OOBSCHATH MOTYYEHHbIE
pe3yJIbTaThl, yCTAaHABIMBAThH 3aBUCUMOCTH MEXAY (PU3NUYECKUMHU BETHUNHAMHU B
Ha0J110/1aeMOM SIBJIEHUH, JI€JIaTh BHIBObI;

e (opmupoBaHUE YMEHUS peuiaTh PU3NUYECKHUE 3a/1a4l Pa3HbIX YPOBHEH CII0)KHOCTH;

e pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB, UHTEIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
nporecce NpuoOPETEHHsI 3HaHUH ¢ UCTIOIb30BaHUEM PA3IMYHBIX HICTOUHUKOB MH(OpMaIK
Y COBpPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA; YMEHHUH (pOpMyIUpOBaTh U
000CHOBBIBAaTh COOCTBEHHYIO MO3MIIMIO IO OTHOLICHUIO K (pru3nyeckoit MH(popmMaru,
MTOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB;

® BOCIUTaHHE YyBCTBA FOPJOCTHU 32 POCCUHCKYIO (PU3UUYECKYIO HAYKY.



2.3. [Inanupyemblie pe3yJibTAThl OCBOEHHS Y4eOHOT0 MpeIMeTa B COOTBETCTBHUH C
PI'OC CIIO u Ha ocuose ®I'OC COO

B pamkax mporpammbl yueOHOro mpeamera «®Puznka» 0OydYarOIIUMHCS OCBaWBAOTCS
JMYHOCTHBIC, METANPEAMETHbIE M MPEAMETHBIE PE3yJIbTaThl B COOTBETCTBHM C TPEOOBaHUSAMHU
®I'OC cpeanero oOmero obpasoBanusi: muyHocTHble (JIP), wmerampenmerneie (MP),
npeametneie  (I1P): OOpa3oBarenpHBIE PE3yNbTaThl ONPEAENEHBl B TNPHUMEPHBIX PabdOYMX
nporpammax, PI'OC COO.

Kon [nanupyemblii pe3ysibTaT
JInuHOCTHBIE PE3yIbTATHI
JIP1
JIMYHOCTHBIE PE3YJIbTAThl TPAKIAHCKOTO BOCIIUTAHUSA:

JIP1.1 .

C(OPMHUPOBAHHOCTh TPAKIAAHCKON MO3UIMHU OOYyYaroIIerocss Kak akTHUBHOTO U
OTBETCTBEHHOI'0 4WJIeHa POCCUICKOIr0 00111ecTBa

JIP1.2 NPUHATUE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX T'yMAaHUCTHUUYECKHX U
JEMOKPAaTU4YECKUX LIEHHOCTEN;

JIP1.3 FOTOBHOCTh  BECTH COBMECTHYIO  J€TEJbHOCTH B  HMHTEpecax
rpaXJaHCKOTO  OOIIecTBa, ydYacTBOBAaTh B  CAMOYIIPAaBICHHH B
00pa3oBaTeNbHON OpPTaHU3AIHH;

JIP1.4 YMEHHME B3aUMOJECHCTBOBATb C COLMAIBHBIMA HHCTUTYTaMu B
COOTBETCTBHUHM € UX QYHKIMIMU U Ha3HAUECHUEM;

JIP1.5 FOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

JP2

JMYHOCTHBIE PE3YJIbTaThl HAaTPUOTUYECKOTO BOCIIUTAHUS

JIP2.1 c(OpPMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

JIP2.2 LIEHHOCTHOE  OTHOIIEHHWE K  TOCYJapCTBEHHbIM  CHMBOJIaM,
JOCTHKEHUSIM POCCUMCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

JIP 3

JIMYHOCTHBIE PE3YJIbTaThl JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS

JIP 3.1 c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

JIP 3.2 CIIOCOOHOCTh ~OLIEHMBaTh CHUTYallMl0 W MNPUHUMATh OCO3HAHHBIE
pelIeHns, OpUEHTUPYSCh Ha MOpaIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH,

B TOM YHCJIE B JAESITEILHOCTH YUYEHOTO;

JP3.3 OCO3HAaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

JIP 4 JIMYHOCTHBIE PE3YJIbTaThl 3CTETUYECKOTO BOCITUTAHMS

JIP 4.1 3CTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYasi 3CTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYyLIEro (pU3HUECKON HayKe;

JP 5 JUYHOCTHBIE PE3YJIbTaThl TPYAOBOTO BOCIIUTAHUS:

JIP 5.1 UHTEpEC K pa3inyHbIM chepam NpodecCHOHATBLHOM NeATeNbHOCTH, B
TOM 4YHCII€ CBSI3aHHBIM C (PU3UKON M TEXHUKOH, YyMEHHE COBEpIIaTh
OCO3HaHHBbIM BbIOOp Oyaymeid mnpodeccud U pearu30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

JIP 5.2 TOTOBHOCTb U CIOCOOHOCTh K 00pa30oBaHUIO U caMOOOpa30BaHUIO B 001acTH
($u3MKK Ha MPOTSHKEHUH BCEH JKU3HU

JP 6 JIMYHOCTHBIE PE3YJIbTaThl 3KOJOTMYECKOTO BOCIIUTAHMS




JIP 6.1 c(OpMHPOBAHHOCTH JKOJIOTUYECKON KYJIBTYPHI, OCO3HaHue
r100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX IpodiieMm;

JIP 6.2 IJIAHUPOBAHUE U OCYILECTBJIEHUE JCHUCTBUI B OKPYXKAlOLIEH Cpele Ha
OCHOBE 3HaHUA LIeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

JIP 6.3 Pacmmpenue onbiTa JeATeIbHOCTH YKOJIOTHUECKON HAMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH MO (PU3HKE;

JIP7 JINYHOCTHBIE PE3YJIbTAThl LIEHHOCTH HAyYHOTO IIO3HAHMS:

JIP 7.1 c(OPMHPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS (DU3HUECKON HAYKHU;

JIP 7.2 OCO3HaHWE IIEHHOCTU HAYYHOU JESTEIBHOCTH, TOTOBHOCTH B TIPOIECCE
M3y4eHHs (DHU3WKU OCYIIECTBIATH MPOEKTHYID W HCCIeNOBATEIBCKYIO

ACATCIIBHOCTDL MHANBUAYAJIBHO U B I'PYIIIIC.

MeranpeameTHble pe3yabTaThl

IIYyn .
Y OBgiazicHUe YHUBEPCAIbHBIMH YUCOHBIMH [T03HABATEIBHBIMH JICHCTBUSMHU:
[TYynl .
0a30BEIE JIOTHYECKHE IEHCTBUS

[MYynl.1 CaMOCTOSITENIbHO (DOPMYyJIUPOBaTh M aAKTYaJM3HpPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

Yyn 1.2 OTIpeNeNATh LEeNH JCATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHUH HX
JIOCTYIKEHUSL;

MYyn 1.3 BBISIBIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pPacCMaTPUBAEMBIX
(U3NUECKUX SIBICHUSIX;

[MYyn 1.4 pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMbI C YYETOM aHAIU3a MMEKOLIHXCS
MaTepHaIbHBIX U HEMaTEepUAaTbHBIX PECYPCOB;

IIYyn 1.5 BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH, OICHMBATH COOTBETCTBHE
PE3yJITATOB IIEJISIM, OLICHUBATh PUCKH ITOCIICICTBUI NEATEITHHOCTH;

[IYyn 1.6 KOOPJIMHUPOBATh W BBINOJHATH PAa0OTy B YCIOBUSIX DPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBHUS;

Yyna 1.7 pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHHH )KU3HEHHBIX MPOOIIEM.

MYyn 2 0a30BbIE HCCIIENOBATENLCKUE NEHCTBU:

IYyn2.1. BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIIOUCBBIMU TOHATUAMHU U
MeTOoaMU (HU3NIECKON HAYKH;

MYyn 2.2 BIIQJICTh HABBIKAMH  y4€OHO-HCCIICIOBATEILCKOW M MPOEKTHOU

NeATETLHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelieHus 3a1ad (HU3NIECKOTO
coJlepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOOB [TO3HAHUS;

IMYyn2.3 OCYUIECTBIIATH PA3JIMYHBIE BUBI JEATEIBHOCTH 110 IOIYYEHUIO HOBOI'O




3HaHUs, €ro WHTEepHpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHUIO B
Ppa3InIHbIX y‘-Ie6HBIX CUTyallMdX, B TOM YHUCJIC IpHU CO3JaHHUU y‘-IC6HBIX
IIPOEKTOB B 00J1aCTH (PHU3HKH;

IYyn2.3

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyallu3UpOBaTh 3a4a4y,
BBIIBUTAaTh TUNOTE3Y €€ pelleHHs, HaXOAWUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHWM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PELICHUS;

MYyn 2.3

AHAJIM3UPOBATE TIOJYUYCHHBIC B XOJAC PCIICHHA 3aJaud PC3YyJIbTAThI,
KPUTHYCCKU OLICHUBATh Hux AOCTOBCPHOCTD, IMPOrHO3UpPOBATH
HN3MCHCHHUC B HOBLIX YCJIOBUAX;

IYyn2.3

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIEC 33Ja4yu B 00pa30BaTeIbHON
JESITEIbBHOCTH, B TOM YHUCIIE TIPU U3YUYEHUH (PU3UKU;

IYyn 2.3

JAaBaTb OLUCHKY HOBBIM CUTyallUsAM, OHCHHUBATDH HpHO6pCTéHHHﬁ OIIBIT,

MYyn 2.

YMETh IEPEHOCUTH 3HaHUS 10 (PHU3HKE B MPAKTUYECKYIO
0071aCTh KU3HEICATCIIBHOCTH,

MYyn 2.3

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;
BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUrMHAIBHBIC TOAXOAbI U
peLIeHMs; CTaBUTh IPOOJIEMBI U 3aJjauHl, JOITyCKaroIue
aJIbTCPHATUBHBIC PELICHUS.

MYyn 3

pabora ¢ uapopmanue:

Myyn 3.1

BJIaJICTh HABBIKAMHU MOJTYYCHUS HHPOPMALIUU (PU3UUECKOTO COJICPIKAHUS U3
HCTOYHHKOB PA3HLIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH IIOUCK, aHAJIN3,
CUCTCMATU3AlMI0O U UHTCPIIPETAINIO I/IHq)OpMaHI/II/I Pa3JIMYHBIX BUIOB U
dbop™m mpeacTaBIeHNUs;

MP 1.3.3

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

MP 1.3.4

UCIMOJIb30BaTh CpeJICTBA HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMH B pPEIIEHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W
OpraHU3alMOHHBIX 3a]lad C COOJI0IeHuEM TpeOOBaHUI SPrOHOMMKH,
TEXHUKU 0€30IaCHOCTH, TMTUEHBI, pecypcocOepeKeH s, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacHOCTH;

MP 1.3.2

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEP’KaHUs B Pa3IMUHbIX GopmaTax
¢ yu€TOoM Ha3HaueHUs MHPOpMalMU U LeJeBO ayJUTOPHH, BbIOMpas
ONTUMANIbHYIO (POPMY MpECTaBICHHS U BU3YATU3AIIH.

KVyn

KOMMYHI/IKaTI/IBHBIe YHHUBCPCAJIbHBIC y‘IC6HLIC el cTBUSA

KVynl

oOleHueE:

KVynl.l

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaxX (PU3UKHU M BO BHE-YPOUHOH JCSATEIHHOCTH;
pacro3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIh30BAHHEM
SI3BIKOBBIX CPEJICTB;

KVyn2

COBMCCTHaAA ACATCIBbHOCTD.

KVyn2.1

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOU U
WHAWBUAYAIBHON pabOThI; BBIOUPATh TEMATHKY U METOJIBI COBMECTHBIX
JEHCTBUM ¢ YIETOM OOIIUX MHTEPECOB, U BO3MOXKHOCTEH Ka)KJI0TO YJICHA
KOJJIEKTHUBA;




KYyn2.2

MPUHUMATH L€ COBMECTHOM J1€ATENIbHOCTH, OPIraHU30BbIBAThH U
KOOPJIMHUPOBATH JEHUCTBUSA O €€ TOCTUKEHUIO: COCTABIISATD IJIaH
JIEUCTBUM, PACIIPEIEIATh POIU C YUYETOM MHEHHUM YYACTHUKOB,
00CyXJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

KV¥yn2.3 OLICHMBATh KAa4yeCTBO CBOETO BKJIAJA M KAXKIOrO y4aCTHMKAa KOMAHIbI B

o0mmuii pe3ynbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

KVYyn2.4 IpeiaraTb HOBBIE IIPOEKTHI, OLIEHMBATH UACH C IO3ULIHMH HOBU3HBI,

OpPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;
KVyn2.5 OCYLIECTBIIAITh  [TO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B  PA3JIMYHBIX
CHUTYAIHSIX, IPOSBIISTH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUITUATHBHBIM.
PYyn y
PerynaruBHble yHUBepcaibHble yueOHbIE JeCTBUSA

PVyn 1 CaMOOpPTaHU3ALIUS:

PVyn 1 CaMOCTOSITENIBHO OCYILECTBIISITh I103HABATEIBHYIO JEATCIBHOCTh B
o0nacti (pU3MKM M aCTPOHOMMH, BBISBIATH NMPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 33/1a4H;

PYyn 1 CaMOCTOSTENIBHO COCTABJIATh IUIAH PEIICHUS PAaCYETHBIX M KAa4eCTBEHHBIX
3aja4, TUIAH BBINIOJHEHUS MPAKTUYECKOH pabOThl C YYETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MTPEOYTEHUII;

PVyn 1 JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

PVyn 1 pacuMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUIH;

PYyn 1 JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €T0, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PELICHMUE;

PYyn 1 OLICHUBATh MPUOOPETEHHBIN OIBIT;

PVyn 1 CHocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JSPYAULUU B
o0nacti (U3UKHU, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTEeNbHBIA U
KyJbTYPHBIN YPOBEHB;

PYyn2 CaMOKOHTPOJIb:

PYyn 2.1 JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHUBHI B
JIeSITeNIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

PVYyn 2.1 BJaJIeTh HAaBbIKAMM IO3HABATENBHOM pe(reKcuu Kak OCO3HaHUS
COBEpUIAEMBIX  JEHCTBUH W  MBICIUTEIBHBIX IPOLECCOB, HUX
pE3yJIbTaTOB U OCHOBAHMIA;

PVyn 2.1 MCIIOJIb30BaTh MPHUEMBI pediieKcuu JUIsl OLEHKU CUTYyalluH, BbIOOpa
BEPHOTO PEIlIECHUs;

OLICHMBAaTh PUCKH U CBOEBPEMEHHO INPUHUMATh PEUICHHS MO0 UuX
CHUKEHHIO;

PYyn 2.1 IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTaTOB
JIESATENBHOCTH;

PYyn 2.1 MPUHSITHE Ce0s U IPYTHX:

PYyn2.1 MIPUHUMATH Ce0sl, TOHNMAs CBOM HEJIOCTATKH M JIOCTOMHCTRA;

PYyn 2.1 IMPUHUMATh MOTHBBI M AapryMEeHThl JPYrHMX IIpH aHallu3e pe3yJbTaToB
JeSITEIIbHOCTH;

PYyn 2.1 NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OIMIUOKY.

IIpenmeTHBIE pE3yIBTATHI




ITP1

MOHUMATh POJb (PU3UKH B DKOHOMHUYECKOHM, TEXHOJIOTHYECKOH,
HKOJIOTUYECKOM, COIMAaJbHOW W OITHYECKOH cdepax IesTelTbHOCTH
YeJI0BEeKa, POJIb U MECTO (PU3MKH B COBPEMEHHOH HaydyHOW KapTHUHE
MHpa, 3HAUCHUE OIMHUCATEIbHOMN, CUCTEMATU3UPYIOLIEH, O0BICHUTEIILHON
U TPOTHOCTUYECKOW GyHKUUN (QU3MUECKOH Teopuu - MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOAMHAMUKH, POJIb (PU3MUECKON TeOpUu B
(GhopMUPOBaHUHU MTPEICTABICHHUM O PU3NYECKON KapTUHE MHPA;

ITP1.1

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJAENEH (QU3HUYECKUX Tel U
MPOLIECCOB (SIBIICHWI): WHEpUHUaIbHas CcHcTeMa OTcuéra, aOCOIIOTHO
TBEPOE TEJI0, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBIIKCHHE,
cBOOOMHOE TajeHHE, a0COMIOTHO yrpyras aedopmarus, abCOIOTHO
ynpyroe © aOCOJIIOTHO HEYNpPyroe CTOJKHOBEHHUS, MOJENIH Ta3a,
KHUIKOCTH W TBEPAOTO (KPUCTAILUIMUECKOTO) Teja, WICaIbHBINA Ta3,
TOYEYHBIH 3apsii, OJJHOPOIHOE FIEKTPUIECKOE TOJIC;

IT1P1.2

paznuyath  ycioBus  (TpaHUIBl, 00IacTH) NPUMEHHUMOCTH
buznuecKkux 3aKOHOB, MMOHUMATh BCceoOuit XapakrTep
(yHIaMEHTAIBHBIX 3aKOHOB W  OrPAHUYCHHOCTh  HCIOJIh30BAHUS
YaCTHBIX 3aKOHOB;

I1P1.3

AHAJIIM3UPOBATL U OOBSICHSITL MEXaHHYECKHE mpoueccol U
SIBJIGHUSI, HUCIONB3YySl OCHOBHBIC TIOJOXEHUS U 3aKOHbI MEXaHUKU
(OTHOCUTEIBPHOCTh MEXAHWYECKOTO IBMKEHHS, (OPMYJIbI KMHEMATUKH
PaBHOYCKOPEHHOTO JIBIXKEHUS, TpeoOpa3oBanus [ anunes Amas cKopocTu
U TepeMelleHHs, 3aKoHbl HbIOTOHA, NPUHLIMI OTHOCUTEIBHOCTU
lNanunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCa
U MeEXaHU4YECKOU OHEpPruuv, CBA3b pa6OTI>I CHJIBI C MH3MCHCHHEM
MEXaHMYECKON DSHEpPruu, YCJIOBHS paBHOBECUS TBEPJIOro Temna), MpHU
OTOM HMCIIOJIB30BATh MATEMATUYCCKOC BBLIPAKCHUC 3aKOHOB, YKA3bIBATb
YCIOBHUS TPUMEHUMOCTH (U3MUECKHX 3aKOHOB: MpeoOpa3oBaHMIA
lNanunes, BTOporo u Tperbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs
HMITYJIbCA U MEXAHUYECKOM HEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHMUS;

[1P1.4

aHaJ'II/ISI/IpOBaTI) 158 O6’B${CH${TB TCIIJIOBBIC npoueccm 1 SBJICHUA,
I/ICHOJ'II)SYSI OCHOBHBIC ITOJIOKCHUS MOJ'IeKy.]'IHpHO-KI/IHeTI/ILIeCKOI\/'I TeOpI/II/I
U 3aKOHBI MOJIEKYJIApHOW (U3UKH U TEPMOJUHAMUKHU (CBSI3b J1aBICHUS
WUJICAIBHOTO Tra3a CO CpeAHEd KHHETUYECKOW SHEpruer TEerIoBOro
JBH>KEHUS U KOHUEHTPALMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPBI
BEILIECTBA CO CPEIHEW KMHETHUYECKOM IHEPTHEN TEIIOBOTO JIBHUKEHUS
€ro 4YacTHull, CBS3b JABJEHUS HJCAIBHOIO Tra3a C KOHLEHTpAlUen
MOJIEKYJI U €ro Temmeparypoil, ypaBHeHue MenpaeneeBa-Knaneiipona,
MEpPBbIM 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHECHHMS DJHEPruud B
TEIUIOBBIX TIpoIleccax), MPHU OTOM HCIOIB30BaTh MAaTEMaTHYECKOE
BI)Ipa)KeHI/Ie 3aKOHOB, YKaSI)IBaTB yCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I ypaBHeHI/ISI
MenaeneeBa-Knanelipona;

ITP1.5

AHAJIIU3UPOBATL U OOBACHATH QJICKTPUYCCKUC SABJICHUA, UCIIOJIb3Y S




OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAILHOCTD
AJEKTPOCTATUYECKOTO TIOJISI, MPUHIMI CYMEPHO3ULIMUA DIICKTPUUECKHUX
MOJIeH, MPU 3TOM YKa3blBasi YCJIOBHUSI IPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKH BAKHBIE COOTHOIIEHUS: 3aKoHBI OMa I ydacTka
Heny W JUIs 3aMKHYTOH 3JIEKTpUYECKOM uenu, 3akoH Jlxoynsa-JIenna,
npaBuiia Kupxroda, 3akonsr @apajest s 2JIEKTPOIIN3a);

I1P1.6

ONHUCHIBATh (PU3UYECKUE TPOLECCHl M SBICHHS, HCIONb3Ys
BEJIMYMHBL: TIEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, HUMIYJbC Tella U
CUCTEMBI T€Jl, CHjla, MOMEHT CUJIbI, IaBJICHUE, IOTEHLUAIbHAsl SHEPrus,
KUHETHYECKAasi OSHEprusi, MeXaHWYecKass »dSHeprusi, paboTra CHIIBIL,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CWJIa TSDKECTH, CWIAa YIPYTOCTH,
CWJIa TPEHHs, MOIIHOCTb, DHEPrUsl B3aUMOACWUCTBUA Tena ¢ 3eMIER
BOJIN3M €€ TOBEPXHOCTH, PHEPrus yHpyroil nedopmanuu mpyKHUHBI,
KOJIMYECTBO TEIJIOThl, a0COJIIOTHAs TeMmIeparypa Tena, paboTa B
TEPMOJMHAMUKE, BHYTPEHHSS SHEPIUs UJ1€aIbHOIO OJJHOATOMHOIO rasa,
pabora wuaeanbHOTO Ta3a, OTHOCHUTENbHAS BIIAKHOCTH BO3/yXa,
KOX(QPHUIHUEHT TOJIE3HOTO JCHCTBHS HICATHHOTO TETUIOBOTO JIBUTATEIS;
NEKTPUYECKOE  T0JIe,  HANpPsDKEHHOCTb  AJIEKTPUYECKOTO  IOJIf,
HaIpsDKEHHOCTh IOJII TOYEYHOIO 3apsAlia WM 3apspKeHHOro Inapa B
BaKyyM€ M B JHIJIEKTPUKE, MOTEHLHAT 3JIEKTPOCTATUYECKOIO IIOJI,
pPa3HOCTb NOTEHLUAIOB, JJEKTPOJABMXKYIIAs CUjla, CHJIAa TOKa,
HaIpsDKEHNE, MOIIHOCTh TOKa, DJJIEKTpUYECKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBIIEHUE y4acTKa LENH C MOCIeA0BaTEIbHBIM U
NapajuleIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPrUsl IJIEKTPUUECKOTO
I0JI1 KOHAEHCATOpa;

I1P1.7

OOBSACHATHP OCOOEHHOCTH MPOTEKaHHUS (U3HUECKUX SIBICHMM:
MEXaHMUYECKOE JIBUKEHHUE, TEIJIOBOE JBM)KEHHUE YacTHUIL] BEIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JIBHXeHUE, U Py3us, ncnapeHue,
KHUIIEHHE U KOHJIEHCAUs, JIaBJICHHUE
Y KPUCTAJUIM3ALMsl, HAIIPABJIEHHOCTb TEIIONEPENaUH, JEKTPU3ALIHS
T€J, SKBUIMOTEHIIMAIbHOCTh IOBEPXHOCTH 3apPSKEHHOTO IPOBOAHUKA;

[1P1.8

MPOBOJIUTHh HCCJICIOBAHUE 3aBHCHUMOCTH OJIHOM (pu3nueckoi
BEJIMYUHBI OT APYTOM C UCTIOIBb30BAHUEM MPAMBIX U3MEPEHUH, ITPU 3TOM
KOHCTPYHpPOBATh YCTaHOBKY, (UKCHPOBATh pPE3YyJbTAaThl IMOJTYYCHHOMN
3aBUCHUMOCTH (U3NYECKUX BEIUYMH B BHJE Tpa@UKOB C Y4IETOM
aOCONIOTHBIX  TOTPEIIHOCTEW  W3MEpPEeHWi#, JelaTh BBIBOABI IO
pe3yJibTaTaM UCCIIEIOBAHUS;

I1P1.9

MIPOBOJUTH KOCBEHHbIE H3MEPEHUsS] (PU3UUYECKUX BEIMYMH, MpPU
9TOM  BBIOMpATh ONTHUMAJIbHBI METOJ] HW3MEPEHMs, OLIEHUBATh
a0COIOTHBIE M OTHOCUTENbHBIE MOTPEUIHOCTU NPSMBIX U KOCBEHHBIX
WU3MEPEHHI;

ITP1.10

IIPOBOJUTH OIBITHI 110 IPOBEPKE IMPEIIOKEHHON THUIIOTE3bI:
IUTAHUPOBATh HKCIEPUMEHT, COOUPATh SKCIIEPHUMEHTAIbHYIO YCTaHOBKY,




AQHAJIM3UPOBATh MOJYYEHHBIE PE3yJIbTaThl UM JeiaTh BBIBOJI O CTaTyce
MPEIJI0KEHHON TUIIOTESbL;

ITP1.11

coOmonaTh mpaBuiaa O€30MaCHOTO TpyAa TPU IPOBEACHUU
UCCJIEIOBAaHUH B paMKax Y4YeOHOro SKCIEpUMEHTa, NpaKTHKyMmMa W
y4eOHO-MCCIEA0BATEeNbCKOM M TMPOEKTHOW  JESTENbHOCTH  C
UCIIOJIb30BAaHUEM  M3MEPHUTENBHBIX  yYCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHuUS;

I1P1.12

pelarh pacy€THbIE 3a/1a4d C SIBHO 3aJIaHHOM M HESIBHO 3a/IaHHOM
¢u3nUecKoil MO/IEIbI0: HA OCHOBAaHMM aHAM3a YCIOBUS OOOCHOBHIBATH
BBIOOp (u3mUeckol MoOneNH, OTBEYAMIeld TpeOOBaHWSIM 3a1auH,
OpUMEHATh  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThI
buznyecKux TEOpUd MpU MCHOJIH30BAHUM MaTEMaTHYECKHX METOOB
pemieHuss 3ajaad, MPOBOAUTH PACUYETHI HA OCHOBAHUU HMEKOIIMXCA
JAQHHBIX, AHAJIMU3UPOBATH PE3YyJbTaThl W KOPPEKTUPOBATH METOBI
pElIeHUs C YYETOM MOJYyUYEHHBIX Pe3YyJIbTaTOB;

I1P1.13

pelaTh KaueCTBEHHbIE 3aJjaui, TpeOyIoLe NIPUMEHEHNS 3HaHUI
U3 pa3HBIX pa3lesioB Kypca (U3MKH, a TaKKe MHTETPAllM 3HAHUN W3
JIpYruX TpPEeAMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPauWBaTh
JIOTUYECKYIO0 ILIEMOYKY PpacCyKICHUM C HCHOJIb30BAaHUEM H3YyUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NYECKUX SBIICHUI;

I1P1.14

HCIIOJIB30BAaThb TCOPECTUYCCKHUC 3HaHHA I 00BsACHEHHS
OCHOBHBIX IIPUHLUIIOB pa6OTH HU3MCPUTCIIbHBIX HpI/I60pOB,
TCXHUYCCKUX yCTpOﬁCTB N TCXHOJIOTHYCCKUX MMPOUCCCOB;

ITP1.15

IPUBOJIUTH MPHUMEPHl BKIAJAAa POCCHUICKUX U 3apyOekKHBIX
y4€HbIX-(DU3UKOB B pa3BUTUE HAyKd, B OOBSCHEHHE IPOIECCOB
OKpY>KaIOIEero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

I1P1.16

AHAIM3UPOBAaTh W  OICHMBATh TIOCIEACTBUA OBITOBOM U
MIPOU3BOJCTBEHHOMN JIeSITETLHOCTH YyeJIOBEKa, CBSI3aHHOM c
(bu3MYECKUMHU TpOIlecCCaMU, C MO3UIUI SKOJIOTHUECKON 0e30macHOCTH,
MPEACTABICHUN O palMOHAIBHOM TMPUPOJIOIOIB30BAHUN, a TaKkKe
Pa3yMHOM UCIIOJIb30BAaHUU JOCTHDKCHHM HAYKH M TEXHOJOTHH JJis
JATBHENIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

I1P1.17

MPUMEHATh pa3JInyHble CMOCcOOBl paboThl ¢ uHpOpMaluen
(¢u3NYeCKoro  colepKaHHs € MCIOJIb30BAaHHMEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUH, IPH 3TOM HUCIOJIb30BaTh COBPEMEHHBIE
UH(POpPMAIIMOHHbIE  TEXHOJNOTHUH JUId TIOWCKa, TIepepaboTKu U
MpenbsSBIeHUS y4eOHOW W HAyYHO-TIONMYJSPHOW  HH(OpMAIHH,
CTPYKTYpUPOBAaHHUS M HUHTEpIIpPETallud HHPOpPMAIUK, MOIYyYEHHOH H3
Pa3IMYHbIX HMCTOYHHKOB, KPUTHYECKH aHAIU3UPOBATh IOIy4aeMyIO
nH(pOpMalLlMI0O U OLEHUBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIUXCd 3HaHWM, Tak W HA OCHOBE aHajlu3a HCTOYHUKA
nH(pOpMaINH;

I1P1.18

IPOSBIATh OPraHU3allMOHHBIE M IIO3HABATENIbHBIE YMEHHUS
CaMOCTOSITENIPHOTO ~ NMPUOOPETEHHsI HOBBIX 3HAaHMKW B Ipolecce
BBITIOJTHEHUS POEKTHBIX U Y4eOHO- UCCIIEIOBATENIbCKUX PadoT;




I1P1.19

paboTaTh B TpYIIE C HCHOJHEHUEM DAa3JIMYHBIX COIMAIBHBIX
poJieii, IMIaHupOBaTh pPabOTy TPYHIBl, PAUMOHAIBHO PACHPEACTIATH
NESITENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, OLIEHUBATh BKJIAJ KaXJ0I0
U3 YYaCTHUKOB TPYIIIBI B pEIIEHUE pacCMaTpuBaeMon po0IeMsl;

I1P1.20

NpOSABIATE MOTHUBaLMIO K Oyaymeid  mnpodeccroHanbHOM
JEeSITeNIbHOCTH T10 CIIEUUATbHOCTAM (PU3UKO-TEXHUYECKOTO MPOQPHIIA.

[1P1.21

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTMYECKOI,
COLIMATIbHOW W J3THUYECKOW cdepax AeATeIbHOCTH 4YEIOBEKa, POIb M
MecTo (U3UKM B COBPEMEHHOW HAayyHOW KapTUHE MHpa, pOJb
aCTPOHOMHUHU B IIPAKTHUYECKOM AEATEIbHOCTU YEJIOBEKa M JajbHeHIeM
Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHHE ONMCATEIbHOM,
CHUCTEMATU3HUPYIOIIEH, 0O0BICHUTEIIBHOW M MPOTHOCTUYECKOW (DyHKITHI
¢buznueckoil TeopurM - INEKTPOAMHAMUKH, CHEIHAIBbHON Teopuu
OTHOCHUTENIbHOCTHU, KBAHTOBOW (U3HKH, pONIb (U3UYECKON TEOpUU B
(dbopMUpOBaHUM TPEACTAaBICHUN O (DHU3MUECKON KapTUHE MHUpPA, MECTO
¢bu3nvecKkoil KapTUHBI MHUpa B O0OIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTaBICHUN O IPUPOJIE;

I1P1.22

pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJielell (PU3UYECKUX Tel U
IIPOLIECCOB  (SIBJIEHUI): OJHOPOJHOE D3JIEKTPUUYECKOE MU OJHOPOAHOE
MarHUTHOE TIOJIS, TapMOHHUYECKHE KoJeOaHHs, MaTeMaTUYecCKui
MasATHHUK, UJCAIbHBIA IMPYXUHHBIA MasTHUK, TaPMOHMYECKHE BOJIHBI,
ujeanbHbI KoJeOaTenbHbIH KOHTYP, TOHKas JHMH3a, MOJENed aToMa,
ATOMHOTO Siipa U KBAHTOBOM MOJIENIM CBETA;

I1P1.23

paznuuaTh  ycjaoBUS (TpaHMIIBI, O0JAaCTH) MPUMEHHUMOCTH
bu3IIeCKuX 3aKOHOB, MMOHUMAaTh BCEOOIIIHIA XapakTep
byHIaMEHTANBHBIX 3aKOHOB W  OTPAHUYEHHOCTh  MCIOJb30BAHHS
YaCTHBIX 3aKOHOB;

I1P1.24

aHAJM3UPOBaTh M OOBSCHATH 3JEKTPOMArHUTHBIE IMPOLECCH U
ABJICHUS, UCIIONB3YSl ~ OCHOBHBIE  IIOJIOKEHUS M 3aKOHBI
AIIEKTPOAMHAMHUKY U CHENHMAJIbHOH TEOPUM OTHOCHTEIBHOCTH (3aKOH
COXpAaHEHUs BJEKTPUYECKOro 3apsaa, cwia Awmrmepa, cuna JlopeHua,
3aKOH JJIGKTPOMArHUTHOW WHIAyKuuu, mnpaBwio Jlenma, csszp JJIC
CAMOMHIYKIMU B DJEMEHTE »>JEKTPUUYECKOM LEMU CO CKOPOCTBIO
U3MEHEHHs  CWJIbl  TOKa, IIOCTYJaThl  CIEUHUAJIbHOW  TEOpUU
OTHOCHUTEJIbHOCTH DWUHILTENHHA);

I1P1.25

aHAJM3UPOBATh U OOBSACHATH KBAaHTOBBIE MPOILECCHl U SIBICHHUA,
UCTIONB3YS MOJIOKEHHS KBAaHTOBOU (pM3MKU (YpaBHEHUE DUHINTEHHA 115
dororddexra, mepBbli U BTOpoHl mocTynarel bopa, mnpuHIMI
COOTHOILEHUSI HeompezeneHHocTel [eiizenOepra, 3aKOHbI COXpaHEHUs
3apsIIOBOTO M MAacCOBOTO YKCEN M DHEPTUU B SICPHBIX PEAKIUIX, 3aKOH
PaIMOAaKTUBHOTO pacmaja);

[1P1.26

OIIMChIBATDH (I)I/IBI/ILICCKI/IG nmponecCcel U ABJICHUA, HWCIIOJb3YH
BCIIMYUHBI: HaHpﬂ)KéHHOCTB SJICKTPUYICCKOTO I10JI41, MNOTCHIIMAI
SJICKTPOCTATUYCCKOI'O IMOJIsA, PA3HOCTb MOTCHIIUAJIOB, 3JICKTPOABMIKYIIAsAd
CuJjia, UHAYKOHUA MAr"HuTHOIrO I10JiA, MarduTHBIN II0OTOK, CHJIa AMHepa,




WHAYKTUBHOCTB, OJJIEKTPOJBIDKYIIAS CHJIA CAMOWHIYKIIMH, SHEPrus
MarHUTHOTO TMOJS MPOBOAHUKA C TOKOM, PEISTUBUCTCKUN HMIIYJIbC,
MOJIHAsI JHEPrusi, SHEPrus MOKOs CBOOOJHOW YACTHIIbI, DHEPrUs H
UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsi/l SApa, SHEPTHS CBS3H SPa;

I1P1.27

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUI:
9JIEKTPOMAarHUTHAS WHTyKIIHS, CaMOMHIYKITHS, pe30HaHc,
uHTepdepeHys BOJH, IUPPAKIUs, AUCIEPCHs, MOJHOE BHYTpPEHHEE
oTpaxkeHue, ¢Gorosnextpudeckuii dpdext (porordpdexr), anpda- u
Oera-pacmansl sAep, raMma-usiaydeHue sjaep, (Hu3ndecKue MPUHIUIIBI
CIIEKTPAJIBbHOIO aHAJIM3a U padoThI J1a3epa;

I1P1.28

OIIPCACIIATH HaIpaBJICHUC HHAYKOWUN MAargsuTHOI'O 10JIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua;

I1P1.29

CTPOUTH I/1306pa)KeHI/Ie, CO31aBaCMOC IIJIOCKUM 3CPKaAJIOM, TOHKOH
HHHSOﬁ, H PAaCCUUTBIBATD €I'0 XapaKTCPHUCTUKHU,

I1P1.30

HpI/IMCHHTB OCHOBOIIOJIararomue aCTpOHOMI/I‘-IGCKI/Ie IIOHATHA,
TeOpI/II/I 1 3aKOHBI AJI1 aHAJIN3a U O6’I)$ICHCHI/I$I (1)I/I3I/ItIeCKI/IX HpOIIeCCOB,
HpOI/ICXOI[ﬂIlII/IX B 3Bé3I[aX, B 3Bé3IlHI)IX CHUCTEMax, B MC)KFaHaKTH‘ICCKOﬁ
cpene; NBIKEeHUsI HEOECHBIX TeJl, IBOJIIOIUY 3BE3/ U BeeneHHoi;

I1P1.31

IIPOBOJIUTH MCCIIEI0OBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IPSAMBIX H3MEPEHUH, INpPU 3TOM KOHCTPYHPOBAaTh
YCTAHOBKY, (DMKCHUPOBaTb pEe3yJbTaThl MOJYYEHHOM 3aBUCHMMOCTHU
¢u3nUecKuXx BEIMYMH B BHAE TpadUKOB C YUETOM aOCOIIOTHBIX
IOTPEIIHOCTEM  M3MEpPEHWM, JelaTh BBIBOJABI IO  pe3yibTaTaMm
HCCJIEI0BAHMS;

I1P1.32

MIPOBOJUTh KOCBEHHbIE H3MEPEHUs] (PU3NYECKUX BEIMYMH, IPU
TOM  BBIOMpaThb ONTUMAIbHBI METOJ HW3MEpEeHHs, OIEHHUBATh
abCOJIIOTHBIE M OTHOCHUTEJIbHBIE MOTPEIIHOCTU TMPSAMBIX U KOCBEHHBIX
U3MEPEHHUI;

I1P1.33

MPOBOJUTH OMbBITHl IO TPOBEPKE MNPEMIOKEHHOW THUIIOTE3bI:
MJIAHUPOBATh IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY,
AHAJIM3UPOBATh MOJYYEHHBIE PE3yJbTaThl U J€laTh BBIBOJ O CTaTyce
MPEIJI0KEHHON THIIOTE3bI;

I1P1.34

ONMCBHIBATH METOAbl TIOJYYEHHS HAYYHBIX aCTPOHOMHUYECKHUX
3HAHUM;

I1P1.35

coOmonaTh mpaBuiaa O€30IMacCHOTO TpyAa IpPU  IPOBEIACHUU
UCCIIEIOBaHUM B paMKax Y4eOHOTO OHKCIIEpHMEHTa, MpakTHKymMa U
y4eOHO-UCCIEIOBATENIbCKOM M TMPOEKTHOW  AESTENbHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTENIbHBIX  YCTPOHCTB U  1a00paTOpHOTO
000py10BaHMS;

[1P1.36

peuaTtb paC‘{éTHBIC 3aJlaud C SBHO 3aJaHHOM U HESIBHO 3aJJaHHOM
(I)PBPI‘IGCKOﬁ MOZCIIbIO: Ha OCHOBAHHWU aHaJIn3a YCJIOBHA BLI6I/IpaTL
q)HSH‘IeCKI/Ie MOACIN, OTBCYAKOIIUC Tpe6OBaHI/I${M 3ala4yv, NPUMCHATH
(bOpMyJILI, 3aKOHBbI, 3dKOHOMCPHOCTHU W IOCTYJIAThI (I)I/I3I/I‘-ICCKI/IX TeOpI/Iﬁ
IIpru HCIOJIB30BAHHUU MATEMAaTHYCCKUX MCTOAOB PCIICHHA 3aad,
IIPpOBOAUTH paC‘IéTI)I Ha OCHOBAaHHUH HMCIONINXCA JaHHBIX,




AHAIIM3UPOBATh PE3yJIbTaTbl U KOPPEKTUPOBATH METOAbl PELIEHUS C
y4ETOM ITOJIyYEHHBIX PE3YJIbTATOB;

I1P1.37 pemaTh Ka4eCTBEHHBIE 3a7aui, TPEOyIOMe MPUMEHEHHs 3HAHUHA
U3 pa3HbIX pa3lesioB Kypca (PU3MKH, a TaK)Ke MHTErpaluy 3HaAHUM H3
OPYruX TMpEeAMETOB €CTECTBEHHO-HAYYHOIO LIMKJA: BBICTPAUBATH
JIOTUYECKYI0 LEMOYKY PpACCYX ACHUU C HCIOJIb30BAHUEM H3YUYEHHBIX
3aKOHOB, 3aKOHOMEpPHOCTEN U (PU3UYECKUX SBJICHUH;

I1P1.38 UCIOJB30BAaTh  TEOPETHUECKUE 3HAHUSA I OOBSCHEHHUs
OCHOBHBIX MIPUHIIUIIOB paboThI U3MCPHUTCIBHBIX npubopoB,
TCXHHUYCCKHUX yCTpOfICTB 1 TCXHOJIOTHUYCCKUX ITPOLCCCOB;

I1P1.39 MPUBOJUTL TPUMEPHl BKJIaJa POCCHUCKUX M 3apyOeKHBIX
y4EHBIX-QU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB
OKPY’KaloIero MUPa, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

I1P1.40 aHAJIM3UPOBaTh M  OICHUBATh IIOCICJACTBHUSI  OBITOBOM M
MIPOU3BOJICTBEHHON JIEATSIILHOCTH YEJIOBEKA, CBA3AHHON C (U3NICCKUMU
IpoLeccamu, ¢ MO3ULUI IKOJIOTHYECKOM O€3011acHOCTH, PEeACTaBIECHUI
O  palMOHAIBHOM  NPHUPOAOIOIB30BAHUM, a TaKXKe pPa3yMHOM
HCMOJIb30BAHUM JIOCTHKEHUI HAYKM M TEXHOJOTHM JUIsl JAJIbHEHIIEro
Pa3BUTHS YEIIOBEYECKOIO OOIIIECTBA;

I1P1.41 MPUMEHATh Pa3JIMYHbIE CIOCOOBI paboThl ¢ uHpOpMaruein
(GU3MYECKOTO  COJEp)KaHHUA C  HCIOJb30BAHHEM  COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTHIA, TIPH 3TOM HCIIOJIB30BAaTh COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOTMM JJs TOWCKa, MepepaboTKu U
NpeabsBICHUsT  y4eOHOW ¥ HAYYHO-TIONMYJSIpHOW — MH(QOpMAaImH,
CTPYKTYPHUPOBAaHUS W HMHTEPIpETAMH HH(POPMAIIUH, TOIYYCHHOW M3
Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBAThH IOyYaEMYIO
uHpOpPMALMI0O U OLIEHHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIMXCS 3HaHUM, Tak M Ha OCHOBE AaHajluW3a HCTOYHHUKA
uH(pOpMaINH;

I1P1.42 MPOSABIATH OpraHu3aluoOHHbIE " I03HABATEJILHBIE YMEHUA
CaMOCTOSITEIILHOTO

HpI/I06p€TeHI/I$[ HOBBIX 3HaHI/II71 B HpOHCCCC BBITIOJTHCHU A HpOCKTHBIX nu
y4eOHO-UCCIIeI0BATENLCKUX padoT;

I1P1.43 paboTaTe B Trpymnme C HCIOJHEHHUEM Ppa3IMYHBIX COIUAIBHBIX
posiel, IUTaHupoBaTh pabOTy TpPYMIbI, PALHOHAIBHO paCIpeneisTh
NeSITeIbHOCTh B HECTAHIAPTHBIX CUTYallUsAX, OLEHUBAThH BKJIAJ KaXKJI0TO
U3 YYaCTHUKOB IPYIIBI B peIlIEHHE paccMaTpuBaeMoi po0IeMbl;

I1P1.44 MPOSIBIISATE  MOTHBAIMIO K  Oyaymed mnpodecCHOHAIBHOU

JESATENIbHOCTH 110 CIIEHHUATbHOCTAM (PU3UKO-TEXHUUYECKOTO MPOUIISL.

Oco0oe 3HaueHue A MOJATOTOBKM oOydaromuxcs K Oyaymeid mnpodeccuoHaaIbHOM
NeSITeIbHOCTH UMEET H3yueHHe yueOHoro npeamMeTa «Pusnka» npu GOpMUPOBAHUN U Pa3BUTHH
obmux (manee — OK) u npodeccuonanpabix (manee — [1K) xkommeTeHIMN M0 CHEUAIBHOCTH
13.02.13 Oxcrmuyatauus U OOCIyKMBAaHHE DJIEKTPUYECKOIO M BIEKTPOMEXAHMUYECKOTO
00opyoBaHus (IO OTPACIISIM).



Kox OK u
IIK

HaumenoBanune OK u IIK (B coorBerctBuu ¢ ®I'OC CIIO no cnenuaibHOCTH
13.01.10 DnekTpoMOHTEp MO PEMOHTY U OOCITY)KHBAHHUIO 3JIEKTPOOOOPYIOBAaHUS B
POMBIIIJICHHOCTH

OKO1

Breibupate cnocoObl pemieHHs 3aqad  Mpo(ecCHOHAIBHON  AESTeNbHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02

Vcnonb30BaTh COBPEMEHHBIC CPEICTBA IOWCKA, aHAIM3a W HHTEPIpPETAIUU
uHpopMalMd ¥ WHGOPMAIIMOHHBIC TEXHOJOTMU JUUIs BBIMOJHEHHUS 3a1ad
npodeccHoHALHOM e TEIbHOCTH;

OK 03

[1naHMpoBaTh M PEeATU30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, NPEANPHHUMATEIBCKYIO JIEATENBHOCTh B MpodeccHoHaIbHOU cdepe,
UCIIOJIb30BATh 3HAHUS [0 MPABOBOW M (PMHAHCOBOW I'PaMOTHOCTH B Pa3iIMYHBIX
JKU3HCHHBIX CUTYalUIX;

OK 04

D¢ dhexkTnBHO B3aMMOICHCTBOBATh M Pa0OTaTh B KOJUICKTUBE U KOMAH/IE;

OK 05

OcymecTBIATh YCTHYIO U NMHUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYAapCTBEHHOM
s3pike  Poccuiickoit @enepanii ¢ y4eToM OCOOEHHOCTEH COLMAIbHOTO U
KYJbTYPHOT'O KOHTEKCTA;

OK 06

[IposBiATE  TpaKAAHCKO-NIATPUOTHYECKYIO  TO3MLUIO,  J€MOHCTPHUPOBATH
OCO3HAHHOE I[IOBEJCHME Ha OCHOBE TPAJUIMOHHBIX POCCHUICKUX JTYXOBHO-
HPAaBCTBEHHBIX LEHHOCTEH, B TOM 4YHUCIE C Y4Y4eTOM TapMOHM3alUU
MEXHAIIMOHAIBHBIX W MEXPEIUTHO3HbIX OTHOLIEHUM, MPUMEHSATh CTaHIApThl
AHTUKOPPYILIMOHHOTO IOBECHHUS;

OK 07

CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepexeHHIo,
MPUMEHATh 3HAHUS 00 W3MEHEHHWU KJIWMara, TMPUHIUIBI Oepex IMBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B UPE3BBIYAIHBIX CUTYAITUSX;

OK 08

Hcnonb30Bathk cpencTBa (pU3nUecKor KyJIbTYphl Ul COXPAaHEHHS U YKPEIUIeHUs
3I0pOBbsl B Tpolecce Mpo(ecCHOHANbHON JeATENIbHOCTH U MOAJCpKaHUS
HE00X0IMMOT0 YpOBHS (PU3NYECKOHN MOATOTOBIEHHOCTH;

OK 09

[Tonb3oBaTbes mnpodeccroHaNbHON JTOKyMEHTAallMed Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

IK 1.1.

BrinonsaTe Oornepanuru 1o TCXHUICCKOMY O6CJ'Iy>KI/IBaHI/IIO U pCMOHTY
QJICKTPHUYCCKOI'0 U SJICKTPOMEXAHUYCCKOI'O 060p}’I[0BaHI/I5[.

IK 1.2.

IIpoBOANTH TMAarHOCTUKY U UCIIBITAHUS MIEKTPUUECKOTO U
IEKTPOMEXAHUUECKOr0 000py10BAHHUS.

IK 3.1.

OcymiecTBiATh pa3paboTKy U 0(hopMIIEHHE TEKCTOBON U rpadudeckoil yacten
TEXHUYECKOHN JTOKYMEHTAIUH.

I1K 3.2.

BBITIOMHATE pacyeThl 2IEMEHTOB JIEKTPUUECKOTO U DJIEKTPOMEXaHUUECKOTO
000pyTI0BaHUsSI.




3. CTPYKTYPA U COAEP KAHUE OBIHIEOBPA3OBATEJIBHOI'O YYHEBHOI'O
INPEAMETA

3.1. O0beM y4eOHOTr0 nmpeaMeTa U BUAbI y4eOHOH padoThI

Bup yuedHoii paboTbl O0bem B yacax
O0BbEéM y4yeOHBIX 4acoB 00pa3oBaTeIbHOM IPOrPaMMBbI 224
Y4eOHble 3aHATHSA BO B3aUMO/IeiiCTBHH C NMpernojaBaresieM (BCero) 216
B TOM 4YHCJI€:
TEOPETHUYECCKUE 3aHITHS 154
MPAKTHYECKUE 3aHIATHS 62

1. OcHoBHOe coep:KaHue

B TOM YHCIJIC:

TEOPETUYECKHE 3aHATHS 100

MPAKTUYECKHUE 3aHATHS 36

2. IlpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COeP KAHNE
(coaep:kaHue MPUKJIATHOTO MOAYJISA)

B TOM YHCJIC:

TEOPETUYECKUE 3aHATUSA 54

MPaKTUYECKHUE 3aHATH 26

IIpomexyTouHas aTTecTaumsa B popMe 3K3aMeHa 8




3.2. TemaTn4eckoe NJIAHUPOBAHME U CO/iepP KaHUe 0011e00pa30BaTeIbLHOI0 y4eOHOro npeamera «@usnka»

METOABI HCCIeA0BAHUA PU3HMYECKUX ABJICHUIM.

DKCcIepUMEHT U Teopus B Ipoliecce MO3HaHus npupobl. HabmoneHue u 3KkCrepuMeHT B
dusuke.

CriocoObl n3MepeHusi GU3NYECKUX BEJIUYMH (aHAJIOTOBbIE U IU(PPOBbIE U3MEPUTEIbHBIE
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit Gpu3NYECKUX BETUUYHUH (aOCONIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (pU3NUECKUX SIBJICHUN U IMpolieccoB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPAOE TEJO, UJIANIbHAS )KUIKOCTh, NIEAJIBHBIN a3, TOUEUHbIN 3apsan). I unoresa. dusnveckuii
3aKOH, I'PaHUIIBl €r0 IPUMEHUMOCTH. PU3NUECKas TEOPUS.

Pore 1 MecTto GU3MKKM B (OPMHPOBAHUU COBPEMEHHOM Hay4YHOH KapTHHBI MHpa, B MPAKTUYECKOH

eI TEeIbHOCTH JIIOACH.

IIpodeccuoHaIbLHO-OPUEHTHPOBAHHOE CO/IEPKAHIE

JlabopaTopnasi paGora Nel

HaumeHoBaHue c 6 06 Gopmupyembie
pa3genos 1 Tem ofepxaHue yuebHoro matepuana (0CHoBHOE K I'IpOd)ECCVIOHaJIbHE)-OpMEHTMpOBaHHoe), HEM YACOB |\ uneTeH MM
nabopatopHble U NpaKTMYeCKUe 3aHATUA, NPUKNAJHOW MOAYb
1 4
2 3
OcHOBHOE coJiepKaHue
Paznen 1. Hay4yHblit MeTO TO3HAHUS TIPUPO/IBI.

Brenenue OK 03

OcHOBHOE cojiepKaHne OK 05

IK 2.1

Teopernueckoe copepxanue MK 2.2

Pu3zuka - (QyHIaMeHTAJIbHAasd Hayka o npupoae. HayyHblii MeTo] MNMO3HAHMA H 4 K 2.3




HN3mepenue cuIbl TOKA M HANPSKEHHs B LENU IMOCTOSTHHOIO TOKa INPH IOMOILIH
AHAJIOTOBBIX M HU(PPOBBLIX HM3MEPHTEJbHBIX NPHOOPOB (BOJBTMETPA M aMIlepMeTpa)
[Ipumeps! usmMepeHus PU3HIECKUX BETHYMH.

Pa3zgen 2 Mexanuka

Tema 2.1.
Kunemaruka.

OcHoBHOE€ coacpkaHue

Teoperuueckoe o0yueHue

Mexanuueckoe aBuxkeHue. OTHOCUTEIbHOCTh MeXaHMYeCKOro ABu:kenus. Cucrema
orcuéra.llpsimas u oOpaTHasi 3a1a4U MEeXaHUKH.

Panunyc-BekTop MaTepuanbHOM TOUKH, €0 MPOEKIIMH HA OCHU CUCTEMbI KOOPAMHAT.
Tpaexropus.

Ilepememenue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) H YCKOPEHHE
MATepUAJIbHON TOYKH, HX TMNPOEKIHM Ha OCH cucTeMbl KoopauHat. CliokeHue
nepeMelieHHi U C10KeHHe CKOPOCTeil.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE TBUKEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS U MYTU MaTepualbHON TOYKU OT BPEMEHH U UX TPAPUKH.

CBoOogHOe mageHue. YcCKOpeHHe CBOOOAHOro mageHusi. JIBm:xenme Tesa,
OpOLIEHHOr0 MOA YIVIOM K TOPH30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH M YCKOpPEHUs
MaTepHaIbHON TOUKH OT BPEMEHHU M UX IPadUKH.

KpuBonuneiinoe nBukeHue. JIBHiKeHHe MAaTepHATbHONH TOYKH IO OKPY/KHOCTH.
VYrinoBas u nuHeiHast ckopocth. Ilepmon u wacrtora oOpaimeHus. lleHTpocTpeMuTenbHOe
(HOpMalbHOE), KacaTellbHOE (TaHT'€HIIMAIbHOE) U MOJTHOE YCKOPEHHE MaTepHallbHOM TOUKH.

TexHndueckne YCTpOﬁCTBa U  TCEXHOJOTMYECKHUE TMPOUCCChI: CIIMAOMETP, JIBUKCHHUC
CHApsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE Nepeiayl, CKOPOCTHBIE TU(THI.

JdemoHcTpanuu.

MOI[CHL CHUCTCMbI OTC‘IéTa, HWIITIOCTpalsd KHHCMATUYCCKUX XaPAKTCPUCTUK ABHUIKCHUA.

CriocoOsI uccne1oBaHuS IBHKCHUH.

NnnmrocTpanus npeneabHoro nepexoaa U i3MepeHue MrHOBEHHOM CKOPOCTH.

OK 01
OK 02
OK 04
OK 05
OK 07
IK 2.1-2.3
I1K4.1-4.3




[IpeoOpazoBanue ABUKCHHM C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue aBrxeHus Tena, OpoleHHOro MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTeW, TPACKTOPHM, CKOPOCTEH JABUKEHUSI OJIHOTO U TOTO XK€ TeJla B Pa3HbIX
CcUCTEMax OTCYETA.

JlaGopaTopHas padora Ne2,3

HN3yyenue HepaBHOMEPHOIO /JABMIKEHHMSl C LeJbI0 ONpeJdeJeHUs] MIHOBEHHOH CKOPOCTH.
HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKEHUU.

HccnenoBanue 3aBUCUMOCTH N€pHOAA 00pallleHnss KOHMYECKOT0 MasiTHUKA OT €ro apaMeTpoB.
HN3mepenne yckopenusi cBOOOAHOro nmajaeHusi. VMsmepenue yCKOpeHHs NP NPSMOJUHEHHOM
PaBHOYCKOPEHHOM JIBUKEHHH 110 HAKJIIOHHOM IIOCKOCTH.

N3yuyenne nBMKEeHHs Tesa, OPOIICHHOI0 TOPHU3OHTAJIbHO. V3yueHHe ABMXKEHHS Tena IO
OKpykHOCTU. [IpoBepka TruIoTe3sl O MPsSMOM MNPONOPLUUOHAIBHOW 3aBHCUMOCTH MEXIY
JAJIBHOCTBIO NOJIETA U HAYAJILHOM CKOPOCTBIO TEJa.

Tema 2.2. OcHoBHOeE coJep:kaHue

Junamuka
Teopernueckoe o0yueHue

IlepBbiit  3axkon Hborona. HWHepumaiabHble cucTeMbl orcuéra. [IpuHnun
otHocuTenbHOCTH ["anunes. HemnepunanbHble cUCTEMBI OTCUETa (OIIpeieTICHIE, IPUMEPBI).

Macca Tesaa. Cuaa. [IpuHIMn cynepno3unuy cui.

Bropoii 3akon HeoTOHA /17151 MaTepUaIbHON TOYKH.

Tpertnii 3axkon HploToHA 117151 MaTepraIbHBIX TOYEK.

3aKOH BCEMHMPHOI0 TATOTeHUN. DKBUBAJIECHTHOCTh IPABUTAIIMOHHON Y MHEPTHOU MacChI.

Cuna TskecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOIHOTO TMAJeHHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHI M OT Treorpaduueckoid MmMHpOTHL. JIBM)KEHHE HEOECHBIX Tel M HX




cnyTHUKOB. 3akoHnbl Kenuepa. [lepBas kocMuueckas CKOpOCTb.

Cuaa ynpyrocru. 3akon I'yka. Bec Tesa. Bec Tena, IBHXYILETrocsi ¢ yCKOPEHUEM.

Cuaa tpenusi. Cyxoe TpeHue. Cuiia TpeHHMsI CKOJIbKEHUSI M CWJIA TPEHHUS IOKOS.
Ko3¢pdunmnent tpenus. Cuna cOnpoTHBICHUS MPU ABHKEHUU Teja B >KUJIKOCTH WJIM rase, eé
3aBHCHUMOCTH OT CKOPOCTH OTHOCUTEJILHOTO JABHKEHUS.

Hasnenue. 'unpocraruueckoe nasienue. Cuna Apxumena.

TexHuyeckue ycTpoWcTBa U TEXHOJOTMYECKHE IPOLIECCHl: NOJMIMIMITHUKM, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JleMoHCTpaL UK.

Habmtoienue nBr>KeHUs Tell B MHEPLUATIbHBIX M HEMHEPIMATBHBIX CHCTEMaxX OTCUETa.

[TpyHIIUIT OTHOCUTEIBHOCTH.

Kauenue nByx HUIMHAPOB WU IMIAPOB Pa3HOI MACChI ¢ OIMHAKOBHIM YCKOPEHHEM OTHOCHUTEIBHO
HEUHEPLHUATIHLHONU CUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHUCTBYIOLIEH MPUIOKEHHBIX K TE€IY CUJI C IPOU3BEIEHUEM MacChl TeJla Ha €ro
YCKOpEHUE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOIIUX B PE3YJIbTAaTe B3AUMOICUCTBUS TEl.

N3Mepenne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

JlabopaTopnasi paGora Ne 4,5




H3mepenne paBHOeHcTBYIOLIEH CUJI P ABUKEHUH OPYCKa MO0 HAKJIOHHOM NJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBU)KEHHSI OpyCcKa M0 HaKJIOHHOH IUIOCKOCTH Ha
3aJJaHHOE PacCTOSHHUE OT €ro Macchl. MccnenoBanne IBIKEHUS OPYyCKa 110 HAKIIOHHOW TNIOCKOCTH C
nepeMeHHBIM KO3 PUIIMEHTOM TpeHusl.

HccnenoBanne 3aBHCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIIIUX B MPY:KUHE U
pe3uHOBOM 00pa3ie, OT UX AedopMalUH.

W3yueHne qBMKEHUSI CHCTEMBI TEJ, CBA3aHHBIX HUTHIO, IIEPEKHUHYTON Yepe3 IErKui
O110K.

H3mepenune kodpduimeHTa TpeHus o BeJIMYMHE yriioBoro koddduimenta 3asucumoctu F,p(N).
W3yuyeHne IBUKEHHS Tpy3a Ha BAly C TPEHUEM.

Tema 2.3. OCHOBHOE cojiep/KaHne
Craruka TBEpAOTO
rena Teopernueckoe o0yueHue

A0OcomoTHO TBEépHOe Teno. IlocTynaresbHOoe W BpamarejbHOe IBHKEHHE TBEPAOIo
Tesa. MOMEHT CcUJIbl OTHOCUTENBHO OcH BpauieHus. [lnedo cubl. CiaoxkeHue cuil, MpUII0KEHHBIX
K TBEpaoMy Teny. LleHTp TskecTu Tena.

YcioBus paBHOBeCHs TBEPAOIO TeJia.

YcroitunBoe, HeyCTOMYMBOE, OE3pa3TInYHOE PABHOBECHE.

TexHuyeckue ycTpoHCTBA M TEXHOJIOTMYECKME IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pemeéryaTble KOHCTPYKIUH.

JdemoHncTpanuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBeCHS.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue ycnoBuii paBHOBECUS TBEPJOTO TEJA, UMEIOIIETO OCh BPALICHHUS.

KoHcTpynpoBaHye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yueHne yCcTOMYNBOCTH TBEPAOTO TENIA, UMEIOIIETO IO/l OITOPBHI.

JlabopaTopnasi paGora Ne6




HccaenoBanue ycjioBuii paBHOBeCHSI TBEPAOIo Tejla, MMEIONIEro 0Ch BpaleHusl.
KoHncTpyupoBanue KpOHIITEHHOB U pacy€T CUIJI YIPYTOCTH.
N3yyenne ycTORYMBOCTH TBEPIOTO TEJa, UMEIOLIETO IUIOMIA/lb OOPHI.

Tema 2.4.

3aKOHBI
COXpaHEHUs B
MEXaHHUKE.

OcHoBHoOe coepkaHue

TeopeTI/meCKoe oﬁyqe}me

HNMnynabe maTepHaibHON TOYKH, CHCTeMbl MAaTepHajbHbIX To4YeK. LleHTp macc
CHCTEMBbI MaTEpPUAJIbHBIX TOUEK. Teopema 0 IBUKEHUH LIEHTPA MACC.
NMnyibe cuiibl 1 HI3MEHEHHEe HMITYJIbCa TeJa.
3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE ABMXKEHUE.
MomeHT wumIiynbca MartepuainbHOM TOukH. [IpencTaBieHMe O COXpaHEHHMM MOMEHTa
VMMITYJIbCAa B IEHTPAIBbHBIX MOJISX.
PaGora cuapl Ha MajloM W Ha KOHe4HOM mepememienuu. ['paduyeckoe
npeacraBjieHne padoThl CHIIbI.
MoOHOCTH CHJIBI.
Kunernyeckas sHeprus MmaTepuanbHOW TOYKU. TeopemMa 00 W3MEHEHMHM KUHETUYECKOU
SHEPrUY MATEPUAIBHON TOUKHU.
IHoreHuManbHbIe W  HeMOTeHHHAJbHbIe CcHIbl. [loTeHUManbHAsE  J3HEpPrus.
[ToreHnuanpHas SHEPTUs ynpyro neGopMUpOBaHHON NPy KHUHBL. [[oTeHIIMaNbHAS YHEPT U
TeJla B OJHOPOJHOM T'PaBUTALlMOHHOM Toie. [loTeHnnanbHas 3HEprus Tejaa B TPaBUTALIMOHHOM
MoJIe OJTHOPOJHOTO Inapa (BHYTpHM W BHE Imapa). BrTopas KocMuyeckas CKOPOCTb. TpeThs
KOCMHYECKAsi CKOPOCTb.
CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C U3MEHEHNEM MEXaHWYECKON IHEPTUN CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.
Yupyrue u Heynpyrue cTOJIKHOBEHHS.
YpaBHenue bepHy/uIu 1/ HACAJIbHOM KUIKOCTH KaK CJIeACTBHE 3AKOHA COXPaHEHUS
MeXaHUYeCKOM JHEePrum.
TexHn4ecKkue yCcTpoiuCcTBa U TEXHOJIOTHUECKHE MPOLECCHI: IBU)KEHUE PAKET, BOJOMET, KONED,
MPYXUHHBIA TUCTOJET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.
JdemMoHCcTpaumu.




3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

H3mepeHne MOITHOCTH CHIIBI.

H3meHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anmuble npeBpalieHnsi KHHETUYECKOW U MOTEHIMAIbHON SHEPTUid pY JEUCTBUU HA
TEJIO CUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUr pu CBOOOTHOM TAICHHU.

JlabopaTopnasi padora Ne 7

H3mepenne uMIryJibca Tejia M0 TOPMO3HOMY IYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.
CpaBHeHUE U3MEHEHUS UMITyJIbCa Tela C UMIYJIbCOM CHJIBL.

HccienoBanue cOXpaHeHUs1 MMITYJ/I1bCA IIPH YIIPYTOM B3aMMOACHCTBHH.
W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHINAIbHOM HEPTrUu NPYKUHbBI C pabOTON CUJIBI TPEHUS.
Omnpenenenue pabOThI CHIIBI TPEHUS IPU ABMKEHUH TeJla 0 HaKJIOHHOM TIOCKOCTH.

Tema 3. 1 OcHoBHI
MOJIEKYJIIPHO-
KHHETHYECKOMN
TEOPHH.

Paznen 3. MonekynsapHas Qu3uka ¥ TEPMOJMHAMHUKA.

OcHoBHOE conepxkaHue

Teopernueckoe o0yueHue

OcHoBHbBIE 110JI0KEHHS MOJIeKyasipHO-KnHeTHYeckoi Teopun (MKT), nx onbiTHOEe 000CHOBaHMe.
JAu¢pdy3usa. bpoyHoBckoe aBHkeHHe. XapaKTep ABMKEHMSI M B3aUMOACHCTBUS YaCTHIL
BellecTBa. MoJienu CTpoeHus ra3oB, JKUJIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOICTB BEIIECTBA,
Ha OCHOBE 3THX Mojeneil. Macca U pa3Mepbl MoJiekyJa (aromoB). KosmyecTBO BemecTsa.
IHocTrosinnas ABoraapo.

TennoBoe paBHoBecue. Temmepatrypa u cnocodbl eé u3mepenus. Illkana Temmepatyp
HMeancus.

Mognens HaealbHOrO raza B MOJEKYJISIPHO-KMHETUYECKOM TEOpUHU: YacTUIBl Ta3a JBUXKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C APYTOM.

I'a3oBbie 3akoHBI. YpaBHeHHEe MenzeneeBa-Knaneiipona. AOcomoTHas Temmeparypa (IIKaia

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I1K 2.1-2.3
[1K4.1-4.3




temneparyp KenbBuna). 3akon JlansToHa. M3onponeccsl B UealIbHOM ra3e ¢ NOCTOSSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeicTaBlieHne M30MPOILIECCOB: U30TEPMa, U30X0pa,
n3obapa.

CBs3b MEXIY JABICHHEM W CpPEJHEH KUHETHYECKON SHEprued NOCTYIAaTeIbHOIO TEIJIOBOTO
JIBUKEHHSI MOJIEKYJI HICaIbHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJIEKYISIPHOKHMHETUYECKOM
TEOpUHU UACATBHOIO ra3a).

CBsi3b a0CONIOTHOW TEMIEPATyphl TEPMOJIUHAMUYECKONW CHUCTEMBI CO CPEIHEH KHHETUYECKOU
HHEPTUEH MOCTYNATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOHCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: TEPMOMETpP, OapoMeTp, MOIydeHHE
HaHOMaTEPHUAJIOB.

JdeMoHcTpanum.

Mopenu 1BUKEHHUS YaCTHUL] BEILIECTBA.

Monens OpOyHOBCKOTO IBUKEHHUSI.

Buneoponuk ¢ 3anichio peaabHOro OpOyHOBCKOTO JTBHYKECHUSI.
Huddysus xunkocrtei.

Mogens onbita llTepHa.

[IpuTskeHne MOJEKyYII.

Mopenn KpUCTAIIMYECKUX PEIIETOK.

Habmtonenue u ncciegoBaHue H30IpoIEecCoB.

JlabopaTopnasi paGora Ne 8

HcciienoBanue npouecca yCTAaHOBJIEHHS TEIVIOBOTO PABHOBECHSI TENJI000MeHa MKy ropsiueii u
X0JIOAHOH BOJOM.

W3ydenne W30TEpMHUECKOTO TIporiecca (PEKOMEHIOBAHO HCIIOIB30BaHUE ITH(PPOBOI
nabopaTopun).

N3yuenne n30XopHOro mpoiiecca.

N3yuenne n306apHOro mnporecca.

[TpoBepka ypaBHEHHS COCTOSIHUS.

Tema 3.2

OcHoBHOe coep:kaHue




TepmonnHamuka.
Temnnossie
MalIVHBbI.

TeopeaneCKoe oﬁyqe}me

TepmoauHaMu4yeckast (TO) cucrema. 3agaHne BHEIIHUX YCJIOBHI
AJIsl TEPMOAMHAMHUYECKON cucTeMbl. BHemHue M BHyTpeHHHMe mapamerpsl. [lapamerpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEJHUE 3HAUEHHUS BEJIMUMH, OIUCHIBAIOLIUX €€ COCTOSTHUE Ha
MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauano TEPMOJIUHAMUKH. Camonpoun3BoJibHas penakcanus
TEPMOJMHAMHYECKON CUCTEMBI K TEINIOBOMY PABHOBECHUIO.

Mopenb uaeaJbHOro raza B TepMOAMHAMHUKE - CHCTeMa ypPaBHeHMii: ypaBHeHHe
MenpeineeBa-KiianeiipoHna u BbIpaKE€HHE JUIsI BHYTPEHHEH DHEPTUU. Y CIOBUS NMPUMEHUMOCTH
TOM MOJIEJN: HHU3Kas KOHIIGHTpAllUs 4YaCTHUIl, BBICOKHME TeMIlepaTypbl. BelpakeHue st
BHYTpPEHHEH 3HEPTUU OJIHOATOMHOT'O HJI€aIbHOIO rasa.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMoArHaMuKe. Beruncienune paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Tennonepenaya kak cnocod U3MeHeHHs1 BHYTPEHHEH JHEPruy TePMOAMHAMHYCCKOMN
cucrembl 0e3 copepuieHusi padorbl. KoHBeKMS, TENJI0NPOBOAHOCTD, H3JIy4YeHHUE.

KomnuectBo TemnoTel. TemoéMKOCTh Tena. YIenbHas W MOJSpHAs TEIIIOEMKOCTH
BellleCTBA. YpaBHeHHE Maliepa. YaenbHasg TEIUIOTAa CrOpaHHsl TOIUIMBA. Pacyér konmyecTBa
TETJIOTHI TIpH Teruionepenaye. [lonstue o0 agunadaTHOM MpoIriecce.

ITepBblit 3aK0H TepMoaMHAMHMKH. BHyTpenHss jHeprusi. Koam4yecTtBo Temiorsl u
padoTa Kak Mepbl H3MEHEHHNSI BHYyTPEHHEH SJHePIruyd TEPMOJIMHAMHUYECKONH CHCTEMBbl.

BTopoii 3akOoH TepMOAMHAMUKHM [JIsi PABHOBECHBIX IMPOIIECCOB: uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHE€ TEPMOJUHAMUYECKONW CHUCTEMBI MPOXOIUT EIUHCTBEHHas ajauadara.
AOcoroTHas TeMIiepaTypa.

Btopoii 3ak0oH TepMOIMHAMUKU /Il HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO INEPENaTh
TEIJIOTY OT OoJjiee XOJIOAHOTO Tena K Oosee Harperomy 0e3 kommencamuu (Kmayswmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Ipunnune! aeiictBus Ternosbix MammH. KITI.

Makcumansnoe 3nauenue KI1/. ukn Kapho.

DKOJIOTMYECKUE aCMEKThl UCIOIb30BaHUS TEIIOBLIX JBUrareneil. TeroBoe 3arps3HeHue
OKPYXaIOIIEeH CpedbL.

TexHU4ecKue yCTpOMCTBA U TEXHOJOTUYECKUE MPOLECChI: XOJOAMIBHUK, KOHAUIIMOHED,




JU3CNbHBIA M KapOIOpaTOpHBIA JBUTATENM, NapoBas TypOMHA, TIOJyYeHHE CBEPXHU3KHX
TEMIIepaTyp, YTWIM3ALUUs «TEIUIOBBIX» OTXOJOB C MCIOJb30BAaHUEM TEIUIOBOIO HAcoca,
YTHJIN3aLKs OMOOPraHUYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEIUIOBOID U 3JIEKTPOIHEPTUH.

JdemMoHcTpaumu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PacIMPEHUH.

BosgyuHoe oruuso.

CpaBHeHME YJIeIbHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObI I3MEHEHUS BHYTPEHHEH YHEPTUH.

HccnenoBanue aquabaTHOro mpolecca.

KoMnbroTepHble MOJENH TEIUIOBBIX JBUTATENCH.

JlabopaTopnasi padora Ne 9

HN3mepeHue yaeabHON TeNJI0EMKOCTH.

HccaenoBanue mpouecca 0CThbIBAaHHS BellleCTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yuenne B3aUMOCBS3U DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS W TEMIIEpaTypPhl
KHATICHHS JKUIKOCTEH.

Tema 3.3
ArperartHbie
COCTOSTHUS
BEIIIECTBA.
®da30BEIC
MIEPEXOIBL.

OcHoBHOE coacpkaHue

Teopernueckoe o0yueHue

ITapooOpa3zoBanne M koHaeHcanusi. McnmapeHue W KuneHue. YaeJbHasi TemJoTa
napoodpasoBanmus. HacellieHHBIE M HEHACHIIIEHHbIE napbl. KauecTBeHHas 3aBHCHMOCTh
IUIOTHOCTH U JIaBJICHUS HACBHIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa

HACBILEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT JaBJIEHUS B )KUIKOCTH. BiaxkxHOCTB

BO3/IyXa. AOCOJIFOTHASI U OTHOCUTEIbHAS BIIAXKHOCTD.

Teépnoe Teno. Kpucramimyeckue M aMop¢Hble Teja. AHU30TPONMS CBOWCTB
kpucranioB. IlaaBiaeHume ¥ KpUcCTAIM3alus. YAeJdbHasd TelJoOTa IJIABJEHMS.
Cyoaumanmus.

HMedopmanuu TBépaoro teaa. Pacrsizkenue u cxxarue. Casur. Moayas FOura. Ilpenen
ynpyrux aegopmanuii.

TennoBoe pacupeHne KUIAKOCTeH M TBEPIBIX Tel, 00bEMHOE U JTUHEHHOE PaCHIMpEHHE.
AHTapMOHU3M TEIJIOBBIX KOJIEOaHMH YacTHUI] BEIIECTBA KaK MPUYMHA TEMJIOBOTO PACIIMPEHUs
ten. [IpeobpazoBanue sHEPTUM B (a30BBIX IMEPEX0/Iax.




YpaBHEeHHE TEIJIOBOTO OaaHca.
IHoBepxHocTHOe  HaTszkeHue. KoddduumeHT NMOBEPXHOCTHOrO

Kanuisipable siBjeHusi. /laBjieHMe m0JA MCKPHUBJIEHHON MOBEPXHOCTHIO

®opwmyia Jlamnaca.

Texundeckue YCTpOﬁCTBa U TCEXHOJOTMYCCKHUE IIPOLCCCBI: KUAKHC

COBPCMCHHBIC MaTCPUAJIbI.

JleMoHCTpaLum.

TennoBoe pacmmpeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu NoOHMXKEHHOM JaBJICHUU.
W3mepeHue cuiibl NOBEPXHOCTHOTO HATSKEHUS.
OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

KanunispHele sBneHUs.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.
Bune! nepopmanuii.

Habnronenue mManbix qegopmanuit

HaTHKCHUS.

JKUIKOCTH.

KpUCTaJlJIbI,

JlabopaTopnasi padora Ne 10

CHIJIBI.

HN3yyeHue 3aKOHOMEPHOCTEN MCIIAPEHUS KHIKOCTEi.
HN3mepenue yaeabHOM TENI0THI IJIABJIEHHS JIb/A.
N3yueHne cBOMCTB HACBIIIEHHBIX MTApPOB.

N3mepenue abCoMOTHOM BIaXXKHOCTH BO3/yXa M OIIEHKA MacChl MapoOB B TOMELICHHUH.

N3mepenue ko3¢ huimenTa moBepXHOCTHOT'O HATSKEHHUS.
N3mepenune moayns FOHra.

HccnegoBanue 3aBUCHMOCTH ,Z[C(I)OpMaI_II/II/I PE3UHOBOTO 06pa3ua oT HpHJ’IO)KCHHOﬁ K HEMY

Tema 4.1

OnexTpuyecKkoe

Paznen 4. DnekTpoanHaMuUKa.

OK 01
OK 02




II0JIC.

OcHoBHoOe coepkaHue

Teopernueckoe o0yueHue

HpaKTI/IKO-OpI/IeHTI/IPOBaHHaﬂ CocCTaBJ/IAIOIIAs

DJIeKTpU3auus Tel W eé mNposiBIeHHMA. OJJeKTpu4yeckuid 3apsix. /IBa Buaa
JJIeKTPUYECKHUX 3apsaa0B. IIpoBoAHNKH, NUIIEKTPUKH U IOJIYIIPOBOIHUKH.

DJIeMEeHTaPHBIN JIeKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUsI JJIEKTPUYECKOr0 3apsaa.

B3aumopeiictBue 3apsiioB. Toueuynnblie 3apsabl. 3akon Kysona.

Onexrpuueckoe nojie. Ero nelictBue Ha 3J€KTPUYECKUE 3apsbl.

Hanpsokénnocts  anektpudeckoro mnonst. IIpoOubiit 3apsn. JluHum HanpspkEHHOCTH
AIIeKTpUYecKoro nosst. OHOPOIHOE FNEKTPUUYECKOE TTOJIE.

IToTeHUMANBHOCTE  JJIEKTPOCTATHYECKOr0 mojas. Pa3HocTh 1OTEeHHHATIOB M
HanpsokeHue. IloTeHuMaabHasi JHeprus 3apsjaa B dJIeKTpocraTnyeckoM modie. [loreHmnuan
ayeKTpocTatnyeckoro mojs. CBsA3b HANPsSKEHHOCTU TMOJII M PAa3HOCTH NOTEHLHUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOTO, TAaK M HEOTHOPOTHOTO).

[TpyHIMI CyneprO3UIUH dJIEKTPUUECKUX MOIEH.

ITone ToweuHoro 3apsaa. Ilome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMepHO
3apspkeHHOro mo oO0béMy 1mapa. Ilone paBHOMEpHO 3apsKEHHOM OECKOHEYHOH MJIOCKOCTH.
KaptrHbl mMHNN HANPS)KEHHOCTU ATUX ITOJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[IpoBOHMKY B 2EKTPOCTATHYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IoJI€e. [uanexkTpudeckas MpoOHULAEMOCTh
BEILIECTBA.

Kongencarop. JJeKTPOEMKOCTL KOHAEHCATOPA. JJIEKTPOEMKOCTH  IJIOCKOIO
KOH/IeHcaTopa.

IHapanneabHoe coeauHenne koHaeHcaTopoB. IlocienoBarenbHOe coelMHeHHE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHIEHCATOoPa.

JIBrKkeHMe 3apsKEHHON 4acTULbl B OAHOPOJHOM JIEKTPUYECKOM I1OJIE.

TexHHYECKHE YCTPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: DJIEKTPOCKOI, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHHE JIEKTPONPHOOpPOB, KOHIEHCATOPHI, reHepaTop Ban ne
I'paada.

JdemoHcTpauuu.

OK 03
OK 04
OK 05
OK 07
I1K 2.1-2.3
I1K4.1-4.3




YCTpoUCTBO U IPUHLUI JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TT0JIE IBYX 3aPSKEHHBIX IIIACTHH.

Moguenb 3iekTpoctatudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B JIEKTPUYECKOM I10JIE.

DneKTpocTaTHUeCcKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHOW EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAU  IUIACTHH,
pacCTOSIHUS MEXIY HUMU U TUIJIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOJIsl 3apsyKEHHOTO0 KOHAEHCATOopa.

3apska 1 pa3psiika KOHAEHCaTopa 4epe3 pe3ucTop.

JlabopaTopHas padora Ne 11,12

HpaKTI/IKO-OpI/IeHTI/IPOBaHHaﬂ CoCTaBJIAIOIIAsA

Onenka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.
Ha0uonenne mnpeBpaiieHusi JHEPruM 3apsiKEHHOI0 KOHIEHCATOPa B JHEPrHI0
U3JIYYEeHHUs] CBETOJHO/ B CXeMe YCTPOCTBA TOYEYHO CBApPKH.
N3yyenue nporekaHus TOKa B LelH, CO/iepKalieil KOHAEHCATOP U peocTar.
Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsDKEHWs])) MPU  [OCIEA0BATEIbHOM
COECIMHEHUH KOHJIEHCATOPOB.
HccnegoBanne paspsiia KOHICHCATOPA Yepe3 pe3ucTop.

Tema 4.2
ITocTostHHBIN
3NIEKTPUUECKUN
TOK.

OcHoBHOe cofepxkaHue

Teopernueckoe o0yueHue

[IpaKkTHKO-OPHEHTHPOBAHHAS COCTABJIAIOIIAS

Cuua toka. IlocToSTHHBIN TOK.

YcaoBusi cylmecTBOBAHHMS TMOCTOSIHHOIO JJIEKTPUYECKOro Toka. MCTOYHMKHM ToKa.
Hanps:xenue U u IJIC £.

3akon Oma 1S ydacTKa Lenu.

DJleKTPpUYECKOe CONMPOTHBJIeHHE. 3aBUCHUMOCTHL CONMPOTHBJIEHUSI OJIHOPOIHOIO

MNPOBOJHUKA OT €ro AJUHBI U IUIOIIAAHU IOIEPEYHOro CCHCHHUM. y}leHBHOG COIIPOTUBJICHHUC
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BELIECTBA.

IHocaenoBarenbHoOe, NapajjiebHOE, CMEIIAHHOE COCAUHEHHE NMPOBOJAHUKOB. Pacuér
pa3BeTBJIEHHBIX dJIeKTpUYecKux Henei. [Ipasuiaa Kupxroga.

Pabora r1ekTpudeckoro Toka. 3akon xkoyas-Jlenna.

MoumHOCTD 3JIEKTPHYECKOr0 TOKA. TernoBas MOIHOCTh, BbIACIIAEMAas HA PE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBJIICHHE HCTOYHMKA ToKa. 3akoH Owma i TOJHOM
(3aMKHYTOM) AsekTprueckoil nernu. MomHocTh ncTouHuKa Toka. KopoTkoe 3ambikaHue.

Konaencarop B enu nocTrossHHOro ToKa.

TexHuyeckue YCTpPOMCTBA M TEXHOJOTMYECKHE TMPOLIECCHI: aMIIEpMETpP, BOJIBTMETD,
peocTar, CYETYUK IIEKTPUIECKON SHEPTUU.

JlemoHCcTpanum.

W3mepenue cuibl TOKa U HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HaOpsDKEHUS JIS  PE3UCTOpa, JIAMIIbI
HaKaJIMBaHUs U CBETOAMO/IA.

3aBUCHUMOCTh CONPOTUBIIEHUS UWIMHJIPUYECKUX IPOBOJAHUKOB OT JJIMHBL, [JIOLIAAN
MONEPEYHOr0 CEUYEHHUsI U MaTepuaa.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBIEHUS TPU IOCTOSHHOM
HaIpsHKEHUH.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHHE€ TajJbBaHUYECKOTO JJIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB ToKa, DJ[C Gatapeii.
TOKA B LIETIH.

JlabopaTopuas padora Ne 13,14

[IpaKkTHKO-OPHEHTHPOBAHHAS COCTABJIAIOIIAS

HccnenoBanue cMeIaHHOTO COCJHHEHHS PE3UCTOPOB.

H3mepenue y1eJbHOT0 CONPOTHBJICHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HANIPSIZKEHUS ISl JIAMIIbI HAKAJTUBAHMS.

YBeauueHue npejesia u3MepeHusi amnepmerpa (BoJIbTMeTpa).

HUzmepenue I/IC 1 BHYyTPEHHEr0 CONPOTUBJICHUS HCTOYHHKA TOKA.

HUccaenopanue 3apucumoct I/C rajibBaHMYECKOro 3J1eMEHTa OT BPEMEHH IpPH
KOPOTKOM 3aMbIKAHUH.




HUccnenoBanue PA3HOCTHU MOTCHIUAJOB MEKAY IOJICAMUA UCTOYHUKA TOKAa 0T CHJIBI
TOKa B II€IIN.
HUccnenoBanue 3aBHCHMOCTH I10J1€3HO0I MOIIHOCTH HCTOYHHKA TOKA OT CHJIbI TOKA.

Tema 4.3.

Toxu B Pa3IMYHBIX

cpenax.

OcHoOBHOE coiepKaHue

TeopeTnyeckoe o0yueHue

[IpakTUKO-OPHEHTHPOBAHHAS COCTABJISAIOIIAS

JJleKTpHYecKasi MPOBOAUMOCTh PAa3JIHYHBIX BelleCTB. JJIEKTPOHHASI MPOBOAUMOCTD
TBEPABIX  MeTAJIOB.  3aBUCHUMOCTb  CONPOTUBJIEHMS  METAJJIOB  OT  TEMIIEparyphl.
CBepXIpOBOAUMOCTb.

DyleKTpUYeCKHH TOK B Bakyyme. CBOHCTBA 3J1eKTPOHHBIX YYKOB.

HoaynpoBonnuku. Co0cTBeHHAass U NMPUMeCHAsi NMPOBOAUMOCTH IOJYNPOBOJHMKOB.
CroiicTBa p-n-nepexojaa. I[losynpoBoaHuKOBbIE€ NPUOOPHI.

JJIEKTPHYECKHMH TOK B JJIEKTPOJMTAX. JIEKTPOJUTHYECKAS AUCCOLMAIMA.
Juextposm3. 3akoHbl Dapajes A7 ANEKTPOIU3a.

DyleKTpUYecKUuil TOK B razax. CamMocTOATeIbHbIH MU HeCAMOCTOSITEJIbHBIN pa3ps.
PaziiuyHbIe THIIBI CAMOCTOATENBHOTO pa3psaaa. Mosnus. Ilnazma.

TexHuyeckue yCTpoHCTBA M MPAKTUYECKOE NPUMEHEHHE: Ta30pa3psiiHble JIaMIIbl,
JJIEKTPOHHO-Ty4YeBasi TpyOKa, MOJYHNPOBOAHMKOBBIE MPUOOPHI: MO, TPaH3UCTOpP, (poTommon,
CBETOJIMOJ, TalbBaHWKa, papUHUPOBAHWE MEIW, BbIIUIABKA AJTIOMUHUS, JJIEKTPOHHAs
MHUKPOCKOIIHUS.

JdemoHncTpauuu.

3aBUCHUMOCTb COMPOTUBIICHUS METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOoAMMOCTE AJIEKTPOINTOB

3akoHbl 25ekTpoauza Dapazes.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AyXa.

CpaBHEHME NPOBOAUMOCTH METAJIJIOB M MOJYIPOBOJHUKOB.

OnHOCTOPOHHSSA TPOBOAUMOCTD AUOJIA.
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[IpakTHKO-OPHEHTHPOBAHHAS COCTABJISIFOIIAS

Hab6monenue anexrpoinusa.

W3mepenue 3apsia 0HOBAJIICHTHOTO HOHA.

HcceaenoBanne 3aBHCMMOCTH CONPOTHBJIEHNSI TEPMOPE3UCTOPA OT TeMIIEPATYPHI.
CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTHKH TUOIA.

Tema 4.4
Mar"auTHoe 1oJie

OcHoBHOE coiep:KaHue

TeopeTn'{eCKoe oﬁyqelme

HpaKTI/IKO-OpI/IeHTI/IPOBaHHaH CoCTaBJIAIOIIAsA

B3aumoneiicTBre NMOCTOAHHBIX MATHMTOB M NPOBOJIHHUKOB € TOKOM. MarHumTHOe
noJie. Bexkrop MarHuTHOM uMHAYKUMU. lIpuHIMIO cynepno3suumyM MarHUTHBIX nosed. JInHum
MarHUTHON UHAYKITUH.

MaruuTtHoe moJie TNPOBOAHMKA € TOKOM (NMPSIMOr0 NPOBOJAHHUKA, KATYIIKH M
KPYroBoro BuTka). OnbIT Jpcrena.

Cuna Amiepa, e€ HanpaBlIeHUE U MOAYJIb.

Cuaa Jlopenua, eé HanmpaBjieHHe W MOAYJb. J[BHKeHUE 3apSZKEeHHOH YacTHIbI B
OTHOPOJHOM MArHUTHOM moJie. Padora cuibl Jlopenna.

MarnuTHoe moJje B BerecTBe. DeppoMarHeTHKu, mapa- U JuaMarHeTHKH.

Texaudeckue yCTpPOWCTBA W TEXHOJOTHYECKHUE TIPOIECCHl: MPUMEHEHHE TOCTOSHHBIX
MarHuTOB, SJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, DSJIEKTPOABUTATENb SKOOHW, YCKOpPHUTEIH
3JIEMEHTAPHBIX YACTHII.

JdemoHncTpauuu.

Kaptuna nuHMA WHAYKIWA MarHATHOTO TIOJIS TIOJIOCOBOTO M TOJKOBOOOPAa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kapruna nuHMIA MarHUTHOM MHAYKIMHM TOJSA JJIMHHOTO NPSMOTO MPOBOJHHUKA U
3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.




HaGumoienne ABMKEHUS MydKa AJIEKTPOHOB B MATHUTHOM TIOJIE.
[TpuHIMNI OEHCTBUS SIEKTPOU3ZMEPUTENBHOIO TPUOOpPa MArHUTOSIIEKTPUUECKON CUCTEMBI.

JlabopaTopnas padora Ne 16,17

HpaKTI/IKO-OpI/IeHTI/IPOBaHHaH COCTABJIAIOIIAA

HccnenoBanue MAarHUTHOTO MOJIS MOCTOSIHHBIX MATHUTOB.
HccnenoBanmne cBOKCTB (heppOMarHeTHKOB.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenue cunbl Amnepa.

N3yuyenne 3aBMCUMOCTH CHJIBI AMIIepa OT CHJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 4.5
DNeKTpOMarHuTHas
WHTYKIHS.

OcHoBHOE coiep:KaHue

Teopernueckoe o0yueHue

[IpakTHKO-OPHEHTHPOBAHHAS COCTABJIAIOIIAS

SIByieHUe 3JIeKTPOMArHUTHONW WHAYKHUHU. [I0TOK BeKTOpa MATHUTHOM WHIYKIIMH.
IAC wmuayxkumu. 3akoH 3nekTpoMarHuTHOM wHAykuuum @Dapanes. BuxpeBoe snexkrpuueckoe
none. Toku Dyko.

IAC uHAYKIUM B IPOBOJAHMKE, IBUKYIIEMCH B OJHOPOTHOM MATHUTHOM I10J1€.

IIpaBuio Jlenna.

NuaykrtuBHocTh. KaTymika MHAYKTHBHOCTH B LENM IOCTOSIHHOIO TOKa. fIBieHue
camouHaykuuu. I/AC camouHayKumu.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNEKTPOMarHuTHOE I0JIE.

TexHuueckue yCTPOHCTBA H TEXHOJIOTMYECKHME TMPOLIECCHl: HHIYKIMOHHAsA I€ub,
COJICHOM]I, 3alIUTa OT AJIEKTPU3ALUU TEJ NPU JIBUKEHUU B MATHUTHOM T10JIe 3€MIIH.

JdemoHcTpauuu.

Habmioienue siBieHus 31eKTPOMarHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoct DJIC HMHAYKIIMM OT CKOPOCTH HW3MEHEHUSI MarHUTHOTO

IIOTOKa.




[IpaBuiio Jlenna.

[Tanenne MarauTa B aIIOMUHAEBON (MEHOW) TpyOe.

SIByieHnEe cCaMOMHIYKIINH.

HccnenoBanue 3aBucumoctd DJIC caMOMHAYKIIUK OT CKOPOCTH U3MEHEHUsI CHIIBI TOKA B
TETIH.

JlabopaTopnasi pabora Ne 18,19

[IpakTUKO-OPHEHTHPOBAHHAS COCTABJIAIOIIAS

I/IccneszaHue ABJICHUA 3ﬂeKTpOMaFHI/lTHOﬁ HHAYKIUH.
OnpeneneHHe WHAYKOWW BUXPEBOI'O MaroHuTHOTO ITOJIA.
HccnenoBanue sBICHUS CAMOUHTYKITUH.

COopka Moje/IM 3JIEKTPOMATHUTHOTO TeHepaTopa.

Tema 5.1
MexaHu4ueckue
KoJe0aHmsI.

Pazgen 5. Konebauus v BOJIHEL

OcHOBHOE coaepKaHue

TeopeaneCKoe oﬁyqelme

KonebdareabHnas cucrema. CBo60AHbIE KOJIe0aHUS.

I'apmonuveckue koJsie0anusi. KuHemMaTHueckoe W JUHAMUYECKOE  OINHCAHUE.
DHepreTudyeckoe OmHcaHWe (3aKOH  COXpaHEHWs MeXaHW4Yeckol sHepruu). BriBoj
JUHAMHYECKOTO  ONHMCAHMSI TapMOHHUYECKUX KoJie0aHMM M3 HUX DHEPreTUYeCKoro U
KMHEMAaTUYECKOTO ONMCAHUS.

AMmutyaa u ¢aza kosedanmii. CBA3b aMIUIUTY/IbI KOJIEOAHUN MCXOTHON BEJIWYHMHBI C
aMIUTUTYAaMU KoJiebaHuil €€ CKOPOCTH U yCKOPEHHUSI.

Ilepuon m uacrora KojedanHumii. [lepuox ManblXx CBOOOJHBIX  KoseOaHM
MaTeMaTH4ecKoro MasTHuka. [lepuon cBOOOAHBIX KOJIEOAHU TPYKUHHOTO MasITHUKA.

IlonsiTie o0 3aryxalomux KoJsie0aHusiX. BbIHYy:KIeHHbIe KoJieOaHusi. Pe3oHanc.
Pe3onancHasi kpuBasi. BiusiHue 3aTyXaHus Ha BUJI PE30HAHCHON KpUBOH. ABTOKOICOaHMS.

TexHuyeckue yCTpONCTBA M TEXHOJOTHMYECKHE MPOLECChl: METPOHOM, Yachl, Kayelw,

OK 01
OK 02
OK 04
OK 05
OK 07
IK 2.1-2.3
I1K4.1-4.3




MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

JdemMoHcTpaumu.

3anuck Kojae0aTeIbHOrO ABUKEHMSL.

HaOnroneHne He3aBUCUMOCTH NEPHOJA MAJIbIX KOJICOaHUH rpy3a Ha HUTH OT aMIUIUTYbL.

HccnenoBaHue 3aTyXaoMuUX KojJeOaHUl U 3aBUCUMOCTH IeproJia CBOOOIHBIX KoleOaHuH
OT COIIPOTHUBIICHHUS.

UccnenoBanne kojeOaHWii rpy3a Ha MAacCHBHOM MpYXHHE C I€TbI0 (OPMHPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHUSX IPpy3a Ha IPY>KUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHHA.

HaGnronenue pezoHanca.

JlabopaTopnasi padora Ne 20

HN3mepenue nepuoaa cBOOOIHBIX KOJT€OAHUI HUTSIHOTO U NMPYKMHHOTO MASITHUKOB.
N3yueHne 3aKk0HOB ABUKEHUS TEla B XO/€ KOJIeOaHUN Ha yIPYTroM IOJBECe.

N3ydeHue nBU>KEHUSI HUTSTHOTO MasiTHUKA.

[TpeoOpazoBaHue YHEPTHH B MPY>KUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXaONNX KOJIeOaHUH.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Tema 5.2.
DNeKTPOMArHUTHBI
€ Kose0aumsI.

OcHoBHOE coaep:kaHue

Teoperuyeckoe o0yueHue

[IpakTHKO-OpHEHTHPOBAHHAS COCTABJIAIOIIAS

KoJsebarenbHblii KOHTYpP. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIe0aHUs B U1€AJIbHOM
KoJiedaTeJbHOM KoHType. ®opmymna Tomcona. CBsi3b aMIUITUTYIIBI 3apsiia KOHJEHCAToOpa C
aMIUTUTYJION CHJIBI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aKoH cOXpaHeHHUs JHEPTHHU B HIeaTbHOM K0J1e0aTeJIbHOM KOHTYpe.

3aryxaomme 3J1eKTPOMATHUTHBIEe KoJie0aHusl. BbIHYXIEHHBIC SJICKTPOMArHUTHBIC
KoJie0aHusl.

IlepemenHbIli TOK. MOIIHOCTHL MEPEMEHHOr0 TOKA. AMIUIUTYJAHOE U JEHCTBYIOIEE
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3HAYCHHUE CUJIBI TOKA U HANPSHKCHUS MPH PA3IUYHON (hopMe 3aBUCUMOCTH NIEPEMEHHOTO TOKa OT
BPEMEHU.

CunyconaJbHbIH  INepeMeHHbId TOK. Pe3ucrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTU B ILI€NM CHUHYCOMJAIBHOIO IIEPEMEHHOIr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc

HanpsHKeHUH.

HNneansubiii Tpancgopmarop. Ilpoussoacrso, nepegayva u norpedjeHue
JJIEKTPUYECKON IHEPrum.

DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE anekTpo3Heprun. Kynsrypa

WCIIOJIb30BAHUs DJIEKTPO3HEPTUU B IIOBCEHEBHOM KU3HH.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: DJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JINHUU JIEKTPOIIepeiay.

JdeMoHcTpanum.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJIEOaHUs.

3aBHCUMOCTb YaCTOThI CBOOOHBIX KOJIEOAHNH OT MHIYKTUBHOCTU M EMKOCTH KOHTYpA.

OciorpaMMbl 3J1€EKTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyxaroMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopaenb 371eKTpOMarHuTHOrO reHeparopa.

BoinykieHHBIE CHHYCOMIaJIbHBIE KOJIe0aHusl.

Pesucrop, karymika MHIyKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHaHc npu mociiejoBaTeIbHOM COEIMHEHUN PE3MCTOPA, KATYIIKHM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

YCcTpoiCTBO M MPUHIIMIT IEHCTBHS TpaHchopMaTopa.

Mopenb TuHUN IEKTPOIIepEaauH.

JlabopaTopHas padora Ne 21,22

[IpakTHKO-OpHEHTHPOBAHHAS COCTABJIAIOIIAS

HN3y4yenue Tpancopmaropa.

HccnenoBanue mepeMEeHHOr0 TOKAa 4Yepe3 MOC/IeI0BATEIbHO COEJUHEHHbIE
KOH/IEHCATOP, KATYNIKY U Pe3UCTOP.

Habmoienne 31eKTpoMarHuTHOTO Pe30HaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.




Tema 5.3

MexaHU4eckne U

OJICKTPOMAarHuTHBIC

BOJIHEI.

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqelme

HpaKTI/IKO-OpI/IeHTI/IPOBaHHaH CoCTaBJIAIOIIAsA

MexaHn4yeckue BOJIHbI, yCJI0BHS UX pacnpocTpaneHus. [lonepeunbie u npogoibHbIe
BOJIHBI. [lepuoj, ckopocTh pacipocTpaHeHus U AJMHA BOJTHBI. CBOIICTBA MEXaHUYECKUX BOJIH:
OTpakeHue, mpejoMieHue, nuTepdepeHus u Tudpaxius.

3Byk. CkopocTsb 3ByKa. ' pomkocTh 3Byka. Boicora Tona. TemOp 3ByKa.
LITymoBoe 3arpsi3HeHHe OKPY:KAKIel Cpe/bl.
DNeKTPOMarHUTHBIE BOJIHBL. Y CJIOBUS U3ITyUYEHHUSI SJIEKTPOMArHUTHBIX BOJIH.

—» —»
Bzaumnas OpUECHTalUA BEKTOPOB E, B,V B BHGKTpOMaFHHTHOfI BOJIHE.
CsoiicTBa JICKTPOMAIrHUTHBIX BOJIH: OTPaK€CHHUE, IPEJIOMJICHHE, IOJAPU3AlIUs,

uHTepepeHus u NuppaKuusi.

[Ixajia 371eKTPOMATHUTHBIX BOJIH. [I[ppuMeHEeHNe 2JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[IpuHIMNIBI paguocBs3u U TeneBUACHU. Paguonokanmys.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYKaloe cpeibl.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MYy3bIKaJbHble MHCTPYMEHTHI,
pamap, paauMONpUEMHUK, TEJIEBU30p, aHTeHHa, TenegoH, CBYU-meub, ynbTpazBykoBas
JMarHOCTHKA B TEXHUKE U MEJIUIIUHE.

JdemoHncTpauuu.

OO6pa3zoBaHue U paclpoOCTPaHEHUE OMEPEYHBIX U MPOIOIBHBIX BOJIH.

Kone6umomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JITMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmioneHue oTpaxeHus U NPeTOMICHUS MEXaHUUECKUX BOJIH.

Hab6nronenue natepdepeHnu u UG pakiini MeXaHUIeCKUX BOJTH.




AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmonenne cBS3M T'POMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOH M YacTOTON
KoJIeOaHuH.

HccnenoBanue  CBOMCTB — 2JIEKTPOMArHUTHBIX — BOJIH:  OTPaXEHHE, IPEJIOMIICHHE,
noJsipusanus, Tudpakuus, nHTepdepeHus.

Oo6napyxeHnne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TyUCHUI

JladbopaTopnas padora Ne 23

[IpakTUKO-0pHEHTHUPOBAHHAS COCTABJISAIOIIAS

M3yueHune napameTpoB 3ByKOBOM BOJIHBI.
N3yyenue pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Omnruka

Tema 5.4

OcHoBHOE conepxkaHue

Teopernueckoe o0yueHue

IlpsimoiuHeliHOe pacnpocTpaHeHHe cBeTa B OAHOpoaHOM cpexe. Jlyu cBera.
To4ye4yHbIH HCTOYHHUK CBETA.

Otpaxenue cBera. 3akoHbl orTpaxkenus cBera. IlocTpoenme wu3o0paxkeHuit B
1ockoM 3epkaie. Chepuyeckue 3epkaJa.

IIpenomiaenue cBera. 3aKOHBI NpeJOMJICEHHSI CBeTa. AOCOJIOTHBIH NOKa3aTeJb
npeaomiaenusa. OTHOCUTEIbHBIA TMOKa3aTeNnb mpenomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOIIEHHUE JUIMH BOJH IpPH MEPEX0Je MOHOXPOMATHUECKOIO CBETa 4Yepe3 TpaHMIly pasjesa
JBYX ONITUYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus csera. CliokHBIH cocTaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHEE oTpaxkeHHe. [IpenenbHblil yroi oJIHOr0 BHYTPEHHETO OTPAKEHHUS.

CoOuparomue u paccenBaromme JuH3bl. ToHkasa JuH3a. DOKYCHOE PACCTOSTHHE H
ONTHYECKAs CHJIA TOHKOM JIMH3bI. 3aBUCUMOCTh ()OKYCHOTO PACCTOSIHUSI TOHKOU ChepruIecKoit
JIMH3BI OT €€ TCOMETPUH U OTHOCUTEIIBHOTO I10KA3aTeNs IPEIOMIICHUS.

®opmyia TOHKOHM JIMH3BL. Y BEIMYEHHUE, TaBAEMOE JIMH30M.

Xonx myda, NpOIIEIIEro JUH3Y MO/ IPOU3BOJIBHBIM YITIOM K €€ INIABHON ONTUYECKOU OCH.




[TocTpoenne n300pakeHU TOYKU U OTPe3Ka MPSIMOI B COOMPAIOIINX U PACCEUBAIOIIUX JIMH3AX U
UX CUCTEMAX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBass onrtuka. Mutepdepenimus cera. KorepeHTHbIE HWCTOYHHKH. Y CIIOBUS
HaOJII0ACHNSI MAKCHUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHOM KapTHHE OT ABYX KOT'€PEHTHBIX
UCTOYHUKOB. [IpuMepsI Kjaccn4eckux HHTEP(PEPEHIINOHHBIX CXEM.

Hudpakuus ceera. [dudpakumonnas pemérka. YcCIOBHE HaONIOICHHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaJICHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

JdeMoHcTpanum.

3aKOHBI OTPAXKEHHUSI CBETA.

HccnenoBanue npeioMiaeHus CBETA.

Habntoienne noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb CBeToBo1a.

HccenenoBanue xoa CBETOBBIX MTyYKOB Yepe3 MNIOCKONAPAIUIEIbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

Mopenn MEKpOCKOMA, TEIECKOIIA.

HabGmronenue unrepdepeHiuu ceera.

Habmroienre 11BeTOB TOHKUX TIEHOK.

Habmonenue nugpaxkuuu cera.

N3yyenne nudpakiimoOHHON peréTKu.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

Hab6mronenue qucnepcuu cBera.

Habmonenue nonsipusanuu cBera.

[TprMeHeHne noIIPOUIOB JIUISl U3yUEHUSI MEXaHUYECKUX HaNpsHKeHUN

Jla6opaTopnasi pa6ora Ne 24,25 26

HN3mepenue noka3aresis NpeToMJIeHHs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS OT BEIECTBa (HAa MPUMEpPE KUAKUX
JIUH3).

HN3mepenue (pOKYCHOT0 pacCTOSIHUA PACCEHBAKOIIMX JIMH3.




[Tonmyuyenne n300pakeHHUs B CUCTEME M3 IJIOCKOTO 3€pKajia U JIMH3HI.
IMonyyenne u3o0pakeHus1 B cucTeMe U3 JABYX JIMH3.
KoHncTpyupoBanue TenecKOnu4ecKiuX CUCTEM.
Ha6monenue nudpakuuu, nHTephEepeHINN U TOIspU3aIiK CBETA.
N3yyenue nonsgpuzanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTHU AUAJIEKTpHKA. M3yueHue
UHTEp(EPEHIINH JIa3epHOT0 U3JIYYCHUS Ha ABYX LIEISX.
Hab6mronenue nucnepcuu.
Hab6monenue u uccienoBanue nupakiimoOHHOTO CIIEKTpA.
N3mepenne 1iMHbI CBETOBOM BOJIHBI.
[TomrydeHue CieKTpa U3ITydeHUs] CBETO U0 1A TIPU TTOMOIIH TU(PAKITMOHHON PEIIETKY.

Paznen 6. OcHOBBI crienNAJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

Tema 6.1
OCHOBBEI
crernuaiTbHON
Teopuu
OTHOCUTECIBbHOCTHU

TeopeaneCKoe oﬁyqelme

I'panuuesl nNpUMEHUMOCTH KJjaccudeckod MexaHuku. Ilocrynarsl cnenuajibHOR
TE€OPUH OTHOCUTEJIBLHOCTH.

IIpocTpancTBeHHO-BpemMenHoil uHTepBaji. IIpeoOpazoBanusi JlopeHna. YcioBue
NPUYMHHOCTH. OTHOCHUTEILHOCTH OJHOBPEMEHHOCTH. 3aME/UICHUE BPEMEHU U COKpAILLEHUE
JUTVHBI.

OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChI ¢ PHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: CIYTHUKOBBIE NPUEMHMKH,
YCKOPHUTENH 3apsKCHHBIX YACTHIL.

OK 01
OK 02
OK 04
OK 05
OK 07

JlabopaTopnasi paGora Ne 27




Onpenesnenne MMIyJabca M JHEPrUH PeISTHBHCTCKUX 4acTul (1m0 dororpadgpusam
TPEKOB 3aps’KEHHbIX YaCTHI] B MATHUTHOM I10J1€).

Pasnen 7. KBanToBas pusuka.

Tema 7.1
KopmyckynsapHo-
BOJTHOBOW JyaJlu3M

Teopernueckoe o0yueHue

PaBHoOBecHOe Temi0Boe u3jaydeHHe (M3JydYeHHe A0COJIOTHO YEPHOro Tesa). 3aKOoH
cMmemenuss Buna. I'mnoresa Ilinanka o kBaHTax.

DOTOHBI. JHEPIUs U UMITYJIbC (DOTOHA.
®orodpdextr. OnbiTel A.I. CroneroBa. 3akonbl ¢oroddpdexkra. YpaBHeHHe
JiinmTeiiHa 1 porodpdexra. «KpacHas rpanuna» porodddexra.

JlaBjieHHe cBeTa (B YaCTHOCTH, JABIICHHE CBETa Ha aOCONIOTHO TMOTJIOMIAIONIYI0 H
a0COJIIOTHO OTpakarotyto nmoBepxHocTh). OnbiThl I1.H. Jlebenena.

BoJsiHoBrbIe cBolicTBa yacTul. Bouansl ae bpoiuas. {nuna BonHe! ae bpoitns n pasmepst

o0nacTu JIoKaau3aluuu IBuxKyleiics yactuupl. KopnyckynsgpHo-BoaHOBOM nyanusMm. Judpakuus
JJIEKTPOHOB HA KPUCTAJUIAX.

Crnenuduka n3mepennii B Mukpomupe. COOTHOIICHUST HEOTPEICICHHOCTEH
Ieiizendepra.

JdemMoHcTpanuu.
®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOMW TIJIACTHHOM.
HccnenoBanue 3akoHOB BHELTHETO (oTodPdeKTa.

Conneunas 6arapes.

HccnegoBanne 3aBUCUMOCTH COIMPOTUBJICHHUA IMOJTYIIPOBOJHUKOB OT OCBEIIEHHOCTH. CBeTOlII/IO,ZI.

OK 01
OK 02
OK 04
OK 05
OK 07
IK 2.1-2.3
I1K4.1-4.3

JlaGopaTopHas paGora Ne 28

HccaenoBanue poropesucropa.

W3mepenue nocrossHHo# [Inanka Ha ocHoBe uccnenoBanus Gotordpdexra. UcciienoBanue




3aBUCUMOCTHU CHJIBI TOKA Y€pe3 CBETOANO/A OT HAIIPAKCHUS.

Tema 7.2 ®dusuka [TeopeTrndyeckoe o0yueHue
aToOMa.

OnpIThI 0 MCCJIE0BAHUIO CTpoeHus1 aToMa. [linanerapuas moaenb aroma Pesepdopaa.

Moctynarsl bopa. M3nyuenue u nornomeHne (OTOHOB IIPU IEPEX0/Ie aToMa € OJJHOTO
YPOBHsI SHEPTUU Ha IPYTOM.

Bunel criektpoB. CieKTp ypoBHEH 3HEPIHM aToMa BOAOPOa.

CrioHTaHHOE U BBIHYKJIEHHOE H3JTyueHue ceera. Jlasep.

JdemoHcTpaumnu.

Mopaenb onbiTa Pesepdopra.

Habmonenue nuHeHyaThIX CeKTPOB.

VYeTpoiCTBO U IEHCTBHE CUETUMKA HOHUZUPYIOLIUX YACTHULL.

OrnpezenieHne JIMHBI BOJIHBI JIA3EPHOTO U3JIyYEHUS.

JlabopaTopnasi padora Ne 29

HalGmronenue nuHeiyaToro criekTpa.
HccnenoBanue cnekTpa pa3peskeHHOI0 aTOMapHOI0 BOAOPO/AA U M3MepeHHe MOCTOSIHHOM
Punodepra

Tema 7.3 ®dusuka |[Teopermuyeckoe o0yueHue
ATOMHOTO sApa U
PJICMCHTAPHBIX
TACTHII.

Hyxnonnas mogeab siapa I'eiizenOepra-UBanenko. 3apsaa sinpa. MaccoBoe 4ucio
saapa. U3oronsl.

PagnoakTuBHOCTBL. AJibda-pacnaa. JJIeKTPOHHBIN U MO3UTPOHHBIH Oera-pacnaa. I'
aMMa-u3J1y4eHue.

3akoH paaMoOaKTHBHOrO pacnajga. PaanoakTuBHblE H30TONBI B mpupoae. CBONCTBa
MOHM3UPYIOUIETO U3IyueHUs. BausHue paguoakTUBHOCTU Ha KUBbIE OpraHnu3Mbl. EcTecTBEHHBIN
¢oH u3nydenus. Jlozumerpus.

JHeprus cBsI3M HYKJIOHOB B siipe. SlnepHblie cuibl. JlegekT Maccol siapa.

SAnepuble peakuuu. Jlenenne u cuHTE3 sAnep. SAnepHbie peakTopsl. [IpoGremsl
YIOPAaBIEMOr0 TEPMOSJIEPHOIO CHHTE3d. OKOJIOTMUYECKHUE AaCNEKThl Pa3BUTHUS  sIIEpHOMU




OSHEPIeTHUKHU.
MeToapl perucTpanny U UCCIEA0BaHUS MIEMEHTAaPHbIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJIECUCTBUA. bapuoHbl, Me30HBI U JenToHsbl. IIpencrasienue o
CranpaprtHoil Mogenu. KBapk-TirooHHast MOJEINb apOHOB.
®usuka 3a npeaenamu CtannapTHoi Mojenu. TEéMHast MaTepust U TEMHas SHEPIHsL.
EnuncTBO M3nueckoil KapTUHBI MUpA.

TexHu4yeckHe YyCTpoOicTBA M TEXHOJOIMYECKHE IIpouecchbl: J03UMMETP, KaMmepa
Bunbcona, siiepHbIi peakTop, TepMOSICPHBINA pEeakTop, aTOMHasi 00M0a, MArHUTHO-PE30HAHCHAS
Tomorpadus.

JladopaTopnasi padora Ne 30

actpoHoMuHd. IIpumMeHnMMOCTh 3aKOHOB (U3UKHU ISl 00BSICHEHMS] NPHPOAbI KOCMHYECKHUX
00bEKTOB.

MeToabl acTpOHOMHUYECKHX Hcciaen0oBaHnil. CoBpeMeHHbIe ONTHYEeCKHE TeJIECKOIbI,
paauoTeecKONbl, BHeaTMOCepHass aCTPOHOMMUSI.

Bup 3Bé3anoro Heboa. Co3Be3ausi, sipkue 3BE3/1bl, IVIAHETHI, HX BUINMOE IBHKEHHE.

CoaneuHasi cucrema.

Counne. CosiHeuHast akTUBHOCTh. UcTouHUK 3Hepruu CoJiHIa M 3BE311.

3Bé31bl, MX OCHOBHbIE XapakTepucTukM. JluarpamMmma «CHEKTpaJibHBIM Kjacc -
CBETUMOCTBY». 3BE3/1bl IJIaBHOM IOCIEN0BATEIBHOCTH. 3aBUCHUMOCTh «MAcCa - CBETUMOCTBY IS

HccnenoBanne TpekoB gacTHIl (10 TOTOBBIM (OTOTpadusIM). 2
UccnenoBanue paanoakTHBHOTO (JOHA C HCIIOIb30BAaHUEM J03UMETPA.
Nzydenne nornomeHus 0eTa-4acTHIl ATFOMIHHEM.
Pa3jen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.
Tema 8.1 Teoperuyeckoe o0yueHue OK 01
DIIEMEHTHI OK 02
ACTPOHOMUU U OK 03
acTpo(U3HKH. OK 04
OK 05
OK 07
Jranbl pa3BUTHA acTpoHoMuu. [IpukiagHoe W MHPOBO33pEHUYECKOE 3HAYECHHE 10




3BE3] TIJIABHOM  IOCIENOBaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3N.  CoBpeMEHHbIE
MIPECTABJICHUS O MMPOUCXOKACHUH U 3BOJoMK COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3I.

Muneunsiii [IyTs - Hama "anaktuka. [lonoxxenue u nemxenune ConHna B ["anaktuke. Tumnbl
rayiakTuk. PajnoranakTiuku u kBazapsl. YEpHbBIE ABIPHI B siIpaxX rajllakTHK.

Bceniennasi. Paciunpenne Beesiennoii. 3akon Xa00J1a. Pazoeranue ranakruk. Teopust
BoJuabmoro B3ppiBa. PesiukTOBOE H3JIyUYeHHe.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

JlabopaTopHasi padora Ne 31

HaOmonenuss 3BE€31HOTO HeOa HEBOOPYKEHHBIM IJ1a30M C MCIOJNB30BAHUEM KOMITBIOTEPHBIX 2
MIPUJIOKEHUHN TSI OMpEeeNIeHUs] TOJOXEHMsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE
co3Be3usi CeBEpPHOTO MONYIIAPHS U SIPKUE 3BE3IBL.
Teop. 154
JlabopaTopHbIie pabOTHI 62
Koncynpranus 2
DK3aMeH 6
Bcero 224




4. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI OBIIIEOBPA30OBATEJBHOI'O
YYEBHOTI'O IPEIMETA

4.1. Tpe6oBaHHMSI K MUHUMAJILHOMY MaTePHAJIbLHO-TEXHHYECKOMY 00ecrnedeHHI0

Jlist peanu3anuu mporpaMMbl TUCITUTUTHHBI HIMEETCsl yUeOHbBINH KaOMHET (PU3UKH.

O6opynoBanue yueOHOro KabuHeTa!

Harnsimaeie mocoOust (KOMIUIEKTBI YYeOHBIX TaONUI], CTEHIOB, CXEM, IIAKaToB, IOPTPETOB
BBIIAIOIINXCS YICHBIX B (PU3UKOB U JIp.);

JlemoHCTpanroHHoe 000opyI0BaHue (0OIIEro Ha3HAUYCHUS K TeMAaTHYECKUE HAOOPHI);

HarJIsIHBIC TOCOOMS (KOMIUIEKTHI YYeOHBIX TaONmuI, IIakatel: «DU3WYecKue BEIUYUHBI U

(dyHIaMEeHTaIbHbIE KOHCTAaHTBDy, «MexayHaponHas cucrtema enuaun CHy», «llepuomudeckas

cucrema xummuueckux 3nemMeHToB .M. MenneneeBay, MOPTPETHl BELIAOIIUXCS YICHBIX — (DU3HKOB

1 aCTPOHOMOB);

KommuiekT naboparoproro o0opyaoBaHus 1Jist 1a00paTOPHOTO MPAKTUKYMa TI0 OTITHKE;

KomrmuiekT mabopaTopHOro 000pya0BaHus Uit 71a00paTOPHOTO MPAKTHKYMa 110 MEXaHHKCE;

KommutekT nmabGoparopHOro oOOpymoOBaHUS sl JTAOOPATOPHOTO MPAKTHKYMa IO MOJICKYJISPHOM
(bu3MKe U TEPMOJAMHAMUKHY;

KommuiexT naboparoproro o0opyaoBanus i 1a00paTOPHOro MPAKTUKyMa IO AJIEKTPUUYECTBY;

O6opynoBanue naboparopun u pabouux mMect JadbopaTopuun

- IUIaKTHYECKHUE MaTepuaibl (3alaHus Il KOHTPOJBHBIX pa0oT, IS Pa3HBIX BUIOB OICHOYHBIX
CpEJICTB, 3K3aMEHa U JIp.);

- TEXHUYECKUE CpelIcTBa 00ydeHUs (IIePCOHATBHBIA KOMITBIOTEP C JIMIICH3MOHHBIM MPOrPAMMHBIM
o0ecriedeHneM; MyJIbTUMEIMHHBINA TIPOCKTOP; HHTEPAKTHBHAS JOCKA, BHIXOJI B JIOKAIBHYIO CETh);

4.2. YueOHO-uHpOpPMaIIHOHHOE 00ecnieueHne 00ydeHu st

DJIeKTpOHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE PeCypPChI:
MuHHCTEpCTBO HAYKH U BbIciIero oopazoBanus Poccuiickoit denepanuu (https://minobrnauki.gov.ru)
®enepanpublil mopran «Poccuiickoe oopazoanue» (http://www.edu.ru/);
Wndpopmannonnas  cucrema  «EanmHoe  oOkHO  jocTyma K 00pa3oBaTelbHBIM  pecypcam»
(http://window.edu.ru/);
Enunas komutekius unpoBbix odpaszoBatenbHbix pecypcoB (http://school-collection.edu.ru/);
®denepanpHbIi 1IEHTP UHPOpPMaAIIMOHHO-00pa3zoBaTenbHbIX pecypcoB (http:/fcior.edu.ru/);
O6pasoBarenbHbliil mopTan «Yueba» (http://www.ucheba.com/).

OcHOBHBIE HCTOYHUKH

1. ®dusuka (0a3zoBbli U yrmyOneHHbld ypoBeHb) 10-11 kmacc. Mskumes I'.5., Byxosue b.b.,
Yapyrun B.M./Ilox penakuueii [lapdentreBoit H.A. M3narensctBo «IIpocBenienuey; 2020

2. ®uzuka (yrayonennsiii yposenb) 10-11 kmace. Kabapaun O.®., I'mazyno A.T., Opnos B.A. u
np./ Iox penakuueii: [Tunckoro A.A., Kabapauna O.®. U3znatensctBo «IIpocemenue»; 2021

3. ®usuka (0a3oBbId U yryOneHHbId ypoBenb) 10-11 kmace. Iypeimea H.C., Baxeesckas H.E.,
Ucaes [I.A., Yapyrun B.M. UznarensctBo OO0 «[PODAY; 2022

4. ImutpueBa B.®. ®usnka ans npodeccuil v crnenuaibHOCTeN TEXHUUECKOTo Npoduiist: y4eOHUK
JUTst 00pa3oBaTeIbHBIX YUpexAeHUH cpel. mpod. oopazoanus. — M., 2020

5. Amutpuena B.®. @usuka 11 npodeccuii u cnenuanbHoCcTed TeXHUYecKoro npoduiis. COop- HUK
3aja4: yueO. mocobue /i 00pa30BaTeNbHBIX YUpPEKICHUN cpea. mpod. odbpasosanus. — M., 2018.

6. Ocenenuuk 10.C., Camoiinenko. ®uznka. MoaynbHslii kKype. YueOHoe ocodue s CI1O., 2018r.
7. Tpodumona T.U. PykoBoacTBoO Kk penieHuto 3aaad no ¢usuke 3-¢,2018 ron



JlonoTHUTEIbHBbIE HCTOYHUKH
1. ®wusuka B TabauIax YHUBEPCATHLHOE CIIPABOYHOE TOCOOHME JJIs MKOJLHUKOB U a0UTYPHUEHTOB.

Uepnoyuan A. M. ®usuka 3aga4u ¢ OTBeTaMu U perieHussMu. M. KHUKHBIN oM «Y HUBEPCUTET
3. T.. Tpodumona. CrnpaBounuk 1o ¢Pusuke. YueOHOe mocobue i 001meodpa3oBaTeIbHBIX
YUpEKICHUN HAYaJIBHOTO U CpeaHero npodeccruonansHoro oopasopanus. M. Akagemus, 2022r

N

4. ®wusuka: Dunuknonenus. / [lox pex. FO.B.IIpoxoposa. — M.: bonbias Poccuiickas
sHumkionenus, 2020. — 944c.
5. SnueBckas O.B. pusuka B Tabnunax u cxemax. — CI16.: U3garensckuii oM «JIutepan,202021. —
96 ¢.50

HNuTepHeT-pecypceb:

DJIEKTPOHHBIC YPOKH U TECTHI.

®usnka 7 — 11 kiacc. UHTepakTUBHBIE JEKIIUU

http://fcior.edu..ru

http://ru.wikipedia.org

http://www.curator.ru

www. fcior. edu. ru (®enepanbHbIi EHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB).

wwww. dic. academic. ru (Axkagemuk. CaoBapy U SHIUKIONEINN ).

www.booksgid.com (BooksGid. DnektpoHHast 6ubimoTexa).

www.globalteka.ru (I'mobGanreka. ['mobanpHas 6uOIMOTEKa HAYYHBIX PECYPCOB).

0. www.window.edu.ru (EquHOE OKHO H0OCTyIIa K 00pa30BaTEIBLHBIM pecypcam).

1. www. st-books.ru (JIyumnas yyeOnast nurepatypa).

12. www. school.edu.ru (Poccuiickuii oOpa3oBarenbHbIid moprai. JJocTymHOCTh, KauecTBO, dhdek-
TUBHOCTb).

13. www.ru/book (DnexTpoHHass OMOTUOTEIHASI CHCTEMA).

14. www.alleng.ru/edu/phys.htm (O6pa3oBarenbHbie pecypcebl MHTepHeTa — Dusnka).

15. www. school-collection.edu.ru (Equnast kosuiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB).

16. https//fiz.1september.ru (yueOHO-MeTOqMUECKas razeTa « DU3MKaY).

17. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o pusuke).

18. www.nuclphys. sinp.msu.ru (SInepnas ¢usuka B UuTepuere).

19. www.college.ru/fizika (ITogroroka k EI'3).

20. www.kvant.mccme.ru (Hay4yHO-TIONYJISIPHBIN (pr3MKO-MaTeMaTHuecKuil xKypHai « KBaHT»).

21. www.yos. ru/natural-sciences/html (ectecTBeHHO-HAY4HBII KypHaI Tt Motoaexku «I1yTh B

HayKy»).

RRoOoo~NoO~wNE

4.3  Hcnoub3dyemble cOBpeMeHHble 00pa3oBaTe/lbHble TEXHOJOTMH B peaju3anuud padouei
nporpamMmMsbl 0011e00pa30BaTeJIbHOM JUCIUIIIMHBI

B peamuzanuu pabodeil mporpaMMbl Ha YUEOHBIX 3aHATHUAX WCIOIB3YIOTCSI COBPEMEHHBIS
o0pa3oBaTeNbHbIE TEXHOJIOTHH:

L4 I/IH(bOpMaI_[I/IOHHO-pEBBI/IBaIOH_II/IC TCXHOJIOTHUH, B TOM qHuCJIC I/IH(I)OpMaI_II/IOHHO-
KOMMYHHKAIIUOHHEIC,

L4 ACATCIIBHOCTHBIC TCXHOJIOTNH, BKIIIOYAOIUE PCHICHUC CUTYAIIMOHHBIX 3a1a4,

L4 JIMYHOCTHO-OPUCHTUPOBAHHLBIC TCXHOJIOTHUH, ITPECACTABIICHHBIC CaMOCTOSTEIbHON pa60T0ﬁ Ha

oTeperKaromeld OCHOBE, TMPOEKTHOW NESTENbHOCThIO, TPYIIOBOM pabOTOM, OCYIIECTBIEHHEM CaMoO- H
B3aMMOOIICHKH, pealu3alfeil IMpaBa BBIOOpAa YPOBHS CIOKHOCTH U crmoco0a BBHIMOTHEHHs 3a/laHuUM,
nmapTHepa B y4eOHOU JesATeTbHOCTH, HCTOYHUKA HH(POpPMAIINH;

o pPa3BUBAIONINE TEXHOJOTHUH, XapaKTEePU3YIOIMIMECS BKIIOUYCHHEM  OOyYaronuxcs B
npoOJeMHbIE JIEKIIMM W CEeMHUHAphl, Y4eOHBIC IUCKYCCHHU, NETOBBIE W POJIEBBIE HWIPHI, KOJJIEKTUBHYIO
MBICITUTENIBHYIO U YU4€OHO-UCCIEA0BATENbCKYIO I€ITEIbHOCTb.

[Tpu ucnonab30BaHUM JAHHBIX 00pa30BaTEIbHBIX TEXHOJOTUMN JOMYCKAETCsl COUYeTaHHEe OCHOBHBIX UX
BH/JIOB.

[Ipu  uHTeHCHMUKanuu  00IIe00pa30BaTENIbHON  MOATOTOBKM  NPUMEHSIETCS  TE€XHOJIOTHS
WHTEHCUBHOTO OOYYEHUs, KOTOpasi MPEIoiaraeT MepeHoC ¢ aKTUBHOCTU MPEIoIaBaTessi Ha aKTUBHOCTH
camMux oOyvaroumxcs, Y4€r oOUIeIUJaKTUYECKUX MPHUHILHUIIOB TMPUPOAOCOOOPAa3HOCTH, BO3PACTHBIX



0COOEHHOCTEH, JIMYHYI0 3aMHTEPECOBAHHOCTh M MOTHBAIMIO oOOyuarommxcs. JlaHHas TEeXHOJIOTHS
HalpaBj€Ha Ha JOCTHKCHHE 3aIUIAaHUPOBAHHBIX pE3YyJbTaTOB W BKIKOYAET HWHTEHCUBHBIE METOJBI,
aKTUBU3UPYIOIINE KOTHUTUBHBIE CIIOCOOHOCTH 00YYaIOIIMXCS.

ANTOpPUTM BHEJIPEHUS TEXHOJIOTUU UHTEHCUBHOI'O O0YYEHUS BKIIOYAET OILICHKY CPOPMUPOBAHHOCTU

TE€X WIA WHBIX KOMIIOHEHTOB Y CTYJACHTOB, aJalTaldi0 COACPKAHHUS JUCHUILUIMHBI K HOBBIM
00pa30BaTEIbHBIM YCIOBUSIM, KOHTPOJIb M OLIEHKY MOJyYCHHBIX PE3YJIbTATOB.

[lpu opraHu3alMyd TUCTAHIIMOHHOTO OOyYEHHS HCIOJb3YIOTCS IU(PPOBBIE HHCTPYMEHTHI
TEXHOJIOTUI MUCTaHIIMOHHOTO 00yueHus: oOpazoBarenbHas miargopma Moodle, PowerPoint, anexrponnas
1o4Ta, BUACODUIHMBI.



5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEIMETA

KoHTposib M OLEHKa pacKphIBalOTCA YeEpe3 JIUCLMUIUIMHAPHBIE pPE3YyJIbTaThl, YCBOEHHBIC 3HAaHHUS U
MpUOOpETEHHBIC CTYICHTAMH yYMEHUS, HalpaBJieHHbIE HAa (OpMHUpPOBAHHE OOIMIMX M MPOQPECCHOHAIBHBIX
KOMIICTECHITHM.

OOyueHue TO TpEeAMETY 3aBepliacTcs MPOMEXKYTOYHOW aTTecTanued B (opme 3K3aMeHa, BOIMPOCHI K

KOTOpPOMY paccMaTpUBAIOTCS Ha 3acelaHMM IUKIOBOW KOMHCCHUM U YTBEPXKIAIOTCS JTUPEKTOPOM
TexHukyma.
@DopMBbI U METOBI MPOMEKYTOYHON aTTECTALIMK M TEKYILIEr0 KOHTPOJIS M0 yueOHOMY IMPEIMETY JTOBOASTCS

J0 CBCIACHHUA 06yqafonmxc;1 Ha IICPBOM 3aHATHUH.

Obémas/npodeccuoHanbHa Pa3znen/Tema Tun oeHoYHbIX

sl KOMIIEeTEeHIIHs MepONnpHUsITHSI
OK1 Beibupath criocoOsr P2, Tema2.1,2.2,2.3,2.4 YcTHBIM onpoc
penieHus 3a1a4y P3, Tema 3.1,3.2,3.3 TectupoBanue
pohecCHOHATTLHOM P4, Tema 4.1,4.2,4.3,4.4,4.5 @poHTAIBHBIN OIIPOC
JIeSITEILHOCTH, P.5 Tema 5.1,5.2,5.3,54 Pa3noypoBHEBbIE
MIPUMEHUTEIBHO K P.6 Tema 6.1 3aJaHusg
Pa3JIMYHBIM KOHTEKCTaM. P.7Tema7.1,7.2,7.3

P.8 Tema 8.1

OK 2 OcymiecTBisiTh

P2, Tema2.1,2.2,2.3,2.4

KoHnTponbHble paboThl

ITOMCK, aHAJIN3 U P3, Tema 3.1,3.2,3.3 Pa3noypoBHEBbIE
MHTEPIPETALHIO P4, Tema 4.1,4.2,4.3,4.4,4.5 3aJaHus
uHpopmanuu, P.5 Tema 5.1,5.2,5.3,5.4 OpoHTaTBHBIN OIIPOC
HEOOXOIMMOM ISt P.6 Tema 6.1

BBITIOJTHEHMS 327124 P.7Tema 7.1,7.2,7.3

npodeccuoHanbHOM P.8 Tema 8.1

JIeSITeIIbHOCTH.

OK 3 IlnanupoBath u P1 Tema 1.1 Pa3noypoBHEBEIE
peanu30BbIBAThH P.3 Tema 3.1,3.2,3.3 3aJlaHus
coOCTBEHHOE P.4 Tema4.2,4.3,4.4,4.5 ®poHTaTBHBIN OMPOC

npodeccruoHaIbHOE U
JIMYHOCTHOC pa3sBUTHC,
HpeANPUHUMATEIBCKYIO
JACATCIIBHOCTD B
npodeccuoHaabHOI chepe,
UCIIOJIb30BAThH 3HAHUSI 10
(rHAHCOBOW IPaMOTHOCTH
B Pa3JIMYHBIX ) KU3HCHHBIX
CHUTYaIUSIX;

OK 4 PaGorats B P2, Tema2.1,2.2,2.3,2.4 JlaboparopHbie
KOJUUISKTHBE U KOMaH/IE, P3, Tema 3.1,3.2,3.3 paboTsI
3 pexTuBHO P4, Tema4.1,4.2,4.3,4.4,4.5 [IpakTnueckue
B3aUMOICHCTBOBATh C P.5 Tema 5.1,5.2,5.3,5.4 3aHATHUSA
KoJuleramu, pykoBojactsoM, | P.6 Tema 6.1
KJIMEHTaMH. P.7Tema 7.1,7.2,7.3

P.8 Tema 8.1
OK 5 OcymiecTBasTh P1 Tema 1.1 JlaGopatopHsbie
YCTHYIO M TUCbMEHHYIO P2, Tema 2.1,2.2,2.3,2.4 paboThI
KOMMYHUKAIUIO Ha P3, Tema 3.1,3.2,3.3 [IpakTnueckue
rOCYIapCTBEHHOM SI3bIKE P4, Tema4.1,4.2,4.3,4.4,4.5 3aHATHUSA

Poccuiickoii @enepanuu ¢

P.5 Tema 5.1,5.2,5.3,54

@pOHTAIBHBIN OIIPOC




y4eToM 0COOEHHOCTEH
COIMAIBHOTO U
KyJBTYPHOT'O KOHTEKCTA;

P.6 Tema 6.1
P.7Tema7.1,7.2,7.3
P.8 Tema 8.1

OK 7 ConeiicTBOBaTh

P2, Tema2.1,2.2,2.3,2.4

YcrHblii onpoc

COXPaHEHUIO OKpYKaroei P3, Tema 3.1,3.2,3.3 TectupoBanue
cpebl, P4, Tema4.1,4.2,4.3,4.4,4.5 JlaGopaTtopHbie
pecypcocOepereHuIo, P.5 Tema 5.1,5.2,5.3,5.4 paboThI
¢ dextuBHO nerictBoBath B | P.6 Tema 6.1 [IpakTnueckue
YPE3BBIYANHBIX CUTYAIUSX. P.7Tema7.1,7.2,7.3 3aHATHS

P.8 Tema 8.1
OK 9 Hcnons3oBaTh P1 Tema 1.1 KoHTposibHBIE pPabOTHI
nH(GOpPMaIMOHHBIE P2, Tema2.1,2.2,2.3,2.4 Pa3zHoypoBHeBbIE
TEXHOJIOTHH B P3, Tema 3.1,3.2,3.3 3aJIaHus
po(hecCHOHATTLHOM P4, Tema 4.1,4.2,4.3,4.4,4.5 OpoHTaTBHBIN OIPOC
JIeSITEILHOCTH. P.5 Tema 5.1,5.2,5.3,54 JlaGopaTopHbie

P.6 Tema 6.1 paboThl

P.7Tema7.1,7.2,7.3 [IpakTnueckue

P.8 Tema 8.1 3aHATHS
[IK 1.1.BeImonHATh P 1, Tema 1.1, JlaboparopHbie
omnepaluu 1Mo TeXHUIECKOMY P.2 Tema2.1,2.2,2.3,2.4 paboThI
00CITy>)KMBAaHUIO 1 PEMOHTY P.3 Tema 3.1,3.2,3.3 [IpakTuueckue
BJIEKTPUYECKOIO U P.4Tema4.1,4.24.3,4.4,4.5 3aHATUSA
AIEKTPOMEXAHUYECKOTO P.5 Tema 5.1,5.2,5.3,54
000pyI0BaHUsI. P.6 Tema 6.1

P.7 Tema7.1,7.2,7.3
[IK 1.2.ITpoBoauTh P 1, Tema 1.1, JlaGopaTtopHbie
JAATHOCTUKY U UCIIBITAHUS P.2 Tema2.1,2.2,2.3,2.4 paboTsI
AJIEKTPUYECKOTO U P.3 Tema 3.1,3.2,3.3 [IpakTuueckue
3JIEKTPOMEXAHUYECKOTO P.4 Tema4.1,4.2,4.3,4.4,4.5 3aHATHUA
000opyI0OBaHUA. P.5 Tema 5.1,5.2,5.3,54

P.6 Tema 6.1

P.7Tema7.1,7.2,7.3
[IK 3.1.0cyuiecTBusTh P 1, Temal.l, JlaboparopHblie
pa3paboTKy u ohopMIICHHE P.2 Tema2.1,2.2,2.3,2.4 paboTsI
TEKCTOBOU U rpauIeCcKOit P.3 Tema 3.1,3.2,3.3 [IpakTnueckue
YacTel TEXHUUECKOM P.4 Tema4.1,4.2,4.3,44,4.5 3aHATHUSA
JIOKYMEHTAIAH. P.5 Tema 5.1,5.2,5.3,5.4

P.6 Tema 6.1

P.7 Tema7.1,7.2,7.3
[1K 3.2.Bemonnsate pacuetsl | P 2 Tema 2.1, 2.2,2.3,2.4, JlaGopaTopHubie
3JIEMEHTOB JIEKTPUUECKOTO P.3 Tema3.1,3.2,3.3, paboTsI
U DJIEKTPOMEXAHUYECKOTO P.4Temad.1,4.2,4.3,4.4,45 [IpakTuueckue
00opyIOBaHUsI. P.5 Tema 5.1,5.2,5.3,5.4 3aHATHUSA

P.6 Tema 6.1
P.7Tema7.1,7.2,7.3
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