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CogepxaHuie MPOrpaMMbl pealiu3yeTcsi B MPOIIECCe OCBOSHUS CTYACHTAMU OCHOBHOM MPOrpaMMBbI
cpeaHero mpodeCCHOHATBPHOTO O0pa30BaHUs C IMOJMydYeHHEeM CpeaHero oOmiero oOpa3oBaHus,
pa3paboTanHoii B coorBeTcTBUU ¢ TpeboBanusmu GI'OC COO, a takxke ¢ yuéroMm TpedoBanuit ®I'OC
CIIO 15.02.10 MexaTpoHuKa U poOOTOTEXHHUKA (II0 OTPACIISIM)

PaGouas mporpamma yueOHoro mpenmera «®usznMka» NS CIEHUATIBHOCTEH  CPEIHETrO
npo(ecCHOHATLHOTO 00pa3oBaHusl pa3padoTaHa B COOTBETCTBHHM C TPEOOBAHUSIMH CIICIYIONTUX
JIOKYMEHTOB:

o @enepanbHblil 3ak0H 0T 29.12.2012 No 273-D3 «O06 ob6pazoBanuu B Poccutickoii deneparumy
(c mocneayouMMHI H3MEHEHUSIMH );

o [IIpukaz Munnpocsemenuss Poccum ot 24.08.2022 No762 «O6 yrBepxkaenun Ilopsaka
OpraHu3alliil M OCYILIECTBICHHUsS O0pa3oBaTEeIbHON JEATEeIbHOCTH IO 00pa30BaTebHBIM
nporpaMMaM  cpefHero  npodeccuoHalibHOro  obpasoBanus» (B pen. Ilpukasa
Munnpocserienus PO ot 20.12.2022 N 1152);

e [lIpuka3 MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413
«O0 yTBepxkJIeHNH (eepaTIbHOr0 rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHIapTa CPEeTHEro
obmiero odpazoBanus» (B pel. nmprkasza ot 27.12.2023 N 1028);

e [Ipuka3 MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit denepauuu ot 14.09.2023 Ne684
«O0 yTtBepxkaeHUn (eaepaTbHOTO TOCYJIapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHJapTa CPEIHETrO
npodeccronansHOro oOpazoBanus Mo crenuanbHOcTH 15.02.10 MexatpoHuka 1 poOOTOTEXHHUKA
(o oTpacisam)

e [IIpuxa3z Munnpocseuienuss Poccun ot 18.05.2023 Ne 371 «OO6 ytBepxkaeHun (eaepanbHOn
00pa3zoBaTenbHON MTPOTPaMMBbl CPETHETO 00IIIET0 00pa30BaAHUMY;

e [Ipuka3 Munnpocsemenust Poccun ot 21.09.2022 Ne 858 «O6 yTBepxaeHuu ¢enepaabHOro
nepevyHs y4yeOHUKOB, [OIMYIIEHHBIX K HCIOJb30BAHUIO TPU peau3aldil  HUMEIOIINX
rOCYy/IapCTBEHHYIO aKKpEAUTAlUI0 0Opa3oBaTeIbHBIX MPOrpaMM HayaJlbHOTO OOIIEro,
OCHOBHOTO 00111ero, CcpeaHero oOmero o0pa3oBaHUS OPTaHU3AMUSMH, OCYIIECTBISIOIIMMHI
00pa30oBaTeNbHYI0 JEATEIBHOCTh M YCTAHOBIEHHS IPENENbHOTO0 CpPOKa HCIOJIb30BAHUS
UCKITIOUEHHBIX yueOHUKOB” (pen. ot 21.02.2024);

e Pacnopsukenne Munnpocsemienust Poccun ot 30.04.2021 1. NeP-98 «O6 yTBepxaeHuu
Konuenun npenogaBanus o01eo0pa3oBaTeIbHbIX AUCIUILIHH C YYETOM IpodecCHOHATBHON
HalpaBJIEHHOCTH IPOrpaMM CpEIHEro Mpo(eCcCHOHAIBbHOIO 00pa30oBaHUs, PEATU3YEMBIX Ha
0a3e OCHOBHOTO OOIIEro 00pa3oBaHUY;

e Pacnopspkenne Munnpocsemienust Poccun ot 25.08.2022 1. Ne P-198 «O06 yTtBepxkaeHun
Metonuk mpenonaBaHus IO  0O0IIe0Opa3oBaTenbHBIM  (00s3aTeTBHBIM)  AWCIMILTHHAM


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

(«Pycckmuit s3p18», «Jluteparypay, «MHOCTpaHHBIN SA3b1K», «Maremarukay, «Mctopus» (vim
«Poccus B mupe»), «®usndeckas KyinpTypa», «OCHOBBI 0€30M1aCHOCTU KUZHEACATEILHOCTIY,
«ACTpPOHOMHS») C Yy4eTOM TNPO(EeCcCHOHANBHON HANpPaBICHHOCTH TIPOrPaMM  CPETHETO
npoecCHOHATLHOTO 00pa30BaHusl, peain3yeMbIX Ha 0a3e OCHOBHOTO o0mIero oOpa3oBaHUS,
IpelyCMaTPUBAIOLIUME HWHTECHCHUBHYIO OOIIE00pa30BaTENbHYIO MOJATOTOBKY OOYYaIOIUXCS C
BKJIIOUEHUEM MPUKIIATHBIX MOJTyJIEH, COOTBETCTBYIOIIUX npodeccnoHanbHOM
HANPABIEHHOCTH, B T.4. C YY€TOM MPUMEHEHUS TEXHOJIOTUN TUCTAHIIMOHHOTO M 3JICKTPOHHOTO
00y4eHUS»;

e Meronuueckue peKOMEHJAIMK 110 peaju3aluu CpeJHero obiiero oopazoBaHus B Ipenenax
OCBOEHUSI 00pa3oBaTEIbHON MPOTrpaMMbl CpPeIHEro MpoQecCuOHANBHOr0 00pa3oBaHus Ha 0aze
ocHoBHOro o6miero oopazoanus (Ilmcekmo Munnpocsemenuss Poccun ot 01.03.2023 r. NeO5-
592);

e [lpumepnas pabouas mporpamMma o0IE00pa3oBaTENbHON Y4eOHOW MUCHHUILTHHBI « DU3UKa»
(6a3oBbIii  ypoBeHb) s NPOQECCHOHAIBHBIX  00pa30BaTEJbHBIX  OpraHU3aluil,
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

[Iporpamma ydeOHOro TpeAMeTa OPHUCHTUPOBAHA Ha peanu3aluio  (eaeparbHOro
KOMIIOHEHTa TOCYJapCTBEHHOTO oOpa3oBaTenbHOTO craHgapra (mamee — DI'OC) cpemnero
obmiero oOpazoBanus «®du3uka Ha 0a30BOM YpOBHE B IpeAeinax OCBOCHHUS CTYACHTaAMH
OCHOBHOH TIpOTrpamMMbl CpelHero mnpodecCHOHATLHOTO OOpa30BaHMsl C YYEeTOM HPOQUIIST
MOJTy4aeMoro Mpo(eccHoHAILHOT0 00pa30BaHusl.

dusnka Kak Hayka O HambOosee OOIIMX 3aKOHAX INPUPOABI, BHICTyIAas B KauecTBe
yu4eOHOro mpeAMeTa B IIKOJE, BHOCUT CYILIECTBEHHBbIH BKJIaJ B CUCTEMYy 3HaHMA 00
okpy»xatoriem mupe. Kype ¢pusuku - cucreMmoo0pasyronuii 11st €CTeCTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHUMN, H3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHHEe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHWM ONpPENeNIUIO0 XapakTep U OypHOE pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DJHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJyYeHHs] HOBBIX
MaTepHajoB C 3a/JaHHBIMU CBoOWcTBamMH. HM3ydeHue (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(bopMHpOBaHHE €CTECTBEHHO-HAyYyHOW KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAaHUE
YMEHUI NPUMEHATh Hay4YHbIH METOJ| TO3HAHUS IIPU BBIIOJIHEHUH UMM YUE€OHBIX UCCIIEIOBaHUM.

B ocHOBy kypca (u3MKM MOJIOKEH pA HAEH, KOTOpble MOXHO paccMaTpuBaTh Kak
IPUHLIMIIBI €70 TOCTPOECHHUS.

Wnes nenoctHocTu. B COOTBETCTBUM € HEM KypC SIBIISIETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOW, TaK U
COBPEMEHHOU (DU3UKH.

Wnes renepanuzaunuu. B cooTBercTBUM ¢ Heill Marepuan Kypca (U3MKH OO0bEAMHEH
BOKpPYT (pusnueckux teopuil. Bemyumm B kypce sBisercs (GopMHUpOBaHHE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U IOJIE.

WUnes  rymanutapuzanuu. Peamuszauus uwaen — mpeamnosiaraeT — UCHOJIb30BaHME
TYMaHUTapHOTO MOTEeHIMada (U3NYECKOM HayKH, OCMBICICHHE CBSI3U pa3BUTHUS (PU3UKU C
pa3BUTHEM OOIIECTBA, a TAK)KE€ C MUPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U SKOJIOTMUECKUMU
npodyieMaMu.

Wnes npuxnannoi HanpasiaeHHOCTH. Kypc du3nku yriryOI€HHOTO YpOBHS MPEATIOaraet
3HAKOMCTBO C IIMPOKMUM KPYIOM TEXHHUYECKMX U TEXHOJIOTMYECKHX MPUIOKEHUN H3YyYEHHBIX
Teopuii M 3akoHOB. Ilpm 3TOM paccMaTpuBaIOTCsS Ha YpOBHE OOIIMX MpEACTaBICHUN WU
COBPEMEHHBIE TEXHUUECKNUE YCTPOUCTBA, U TEXHOJIOTHH.

Wnes skonoruzanuu peanusyercsl IMOCPEACTBOM BBEICHMS AJIEMEHTOB COACpIKAHMS,
HNOCBALIEHHBIX KOJOTMYECKHM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPhIE CBS3aHbI

C pa3BUTHEM TEXHHMKH M TEXHOJOTHI, a TaKke 00CykIeHUs TPoOJIeM palliOHaIbHOTO
MPUPOIOTIOIB30BAaHUS M KOJIOTHUYECKON O€30MaCHOCTH.

OcBoeHue conepkaHUs TMporpamMMmbl MO (PU3UKE CTPOUTCS Ha MPUHIUIAX CHUCTEMHO-
JesTeNIbHOCTHOrO Tmonaxona. /Jlns ¢usuku peanuzanus STHUX NPUHLUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTByomero (akropa
yuebHoro mpouecca. [ yrayOn€HHOro YpoOBHS - 3TO CHCTEMa CaMOCTOSATEIBHOTO
YUEHHYECKOT0 HJKCIIEPHUMEHTa, BKJIIOYAIONIET0 (POHTANbHbIE YYEHHYECKHE OINBITHl IPH
U3y4eHUH HOBOT'O MaTepHasa, J1abopaTopHble pabOThl U pabOThl IPAKTUKYMA.

Bonbiioe BHUMaHue yAenseTcsl pelieHno pacy€THBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom
JUI Pacdy€THBIX 3a/a4 IPHUOPUTETOM SIBIISIOTCS 3aJaud C SBHO 3a/laHHOM M HESIBHO 3aJaHHOU
(Gu3n4ecKoil MOJENbI0, MO3BOJSAIOIINE IPUMEHATh U3YyUCHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak



U3 OJTHOTO pa3jesia Kypca, Tak U MHTErpUpys NpUMEHEHUE 3HaHWM U3 pa3HbIX pasnenos. J[is
KAueCTBCHHBIX 3aJad TMPUOPUTETOM SIBJISIOTCS 3aJaHusl Ha OOBsCHEHHE/TpEeJCcCKa3aHnue
npoTeKaHus (GU3NYECKUX SBICHUH W TPOIECCOB B OKPYKAIOIIEH >KU3HH, TpeOyromue BrIOOpa
(bU3HYECKON MOACITHN ISl CUTYalluU MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

K wmarepuanbHO- TEXHMYECKOMY OOCCIICUEHUI0 Y4eOHOTro Tmpolecca Kypc (QU3HUKH
yrayOiaEHHOTO YpPOBHS Ha YpPOBHE CpeAHEro ooOmiero o0pa3oBaHUsS JOJKEH H3ydaTbCs B
YCIOBHSX TMpEAMETHOTO KaOuHera. B kaOuHeTe QU3MKKM JOMKHO OBITH HEO0OXOIUMOE
nabopatopHoe 000pyJOBaHHME JMJi BBINOJIHEHUS YKAa3aHHBIX B MporpaMme Mo (usmnke
YUYEHUYECKHUX OIBITOB, Ta0OPAaTOPHBIX paboOT U pabOT MPaKTUKyMa, a TaKkKe JEeMOHCTPAllMOHHOE
00opy10BaHUE.

JemoHcTpanmonHOe 000pyaoBaHuE (QOPMUPYETCS B COOTBETCTBUU C IPHHIIAIIOM
MUHUMAJIBHON JOCTATOYHOCTH M 00ECIeYHBACT MOCTAHOBKY MEPEYUCIICHHBIX B MPOrpaMMe IO
(GU3HKEe KIFOYEBBIX JEMOHCTpPAIUU I HWCCIICIOBAHMS HM3yYaeMBIX SIBICHUN M IPOIIECCOB,
SMIUPHUUYECKUX U (PyHIAMEHTaIbHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 000pyZOBaHME AJsl YYCHHUECKHUX MPAKTUYECKUX padoT dopmupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M OOecreynBaeTcss B pacy€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOTO OOOPYIOBaHHS JOJKHBI OBITH
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAaHHH AHAJIOTOBBIX W HU(POBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTEIIBHBIX CUCTEM B BUIC IU(DPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU TIEIISIMU U3YYCHUS (PU3UKHU B 00IIIeM 00pa30BaHUU SBIISIOTCS:
(dbopMUpOBaHHE UHTEPECA U CTPEMIICHUS 00YJAIOIINXCS K HAYYHOMY H3yYCHUIO

MIPUPO/IBI, PA3BUTHE UX WHTEIJIEKTYyalIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTaBICHU O HAyYHOM MeETOJe TO3HaHus U (opMHUpOBaHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa W3Y4YeHHs OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHHE YMEHUI OOBSICHATH SBICHHS C MCIOJIb30BaHUEM (U3HUYSCKUX 3HAHUU U
HAYYHBIX JIOKA3aTeIbCTB;

(dbopMUpOBaHHE MPEACTABICHUN O POl (U3UKH JJIST Pa3BUTHS JIPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH;

pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeid mnpodhecCuoHaIbHOM
JESTENIbHOCTH, CBSA3aHHBIX C (DU3UKOM, MOATOTOBKA K JaIbHEUIIEMY 00y4EeHHUIO

B 9TOM HaIpaBJICHUU.

JlocTikeHne 3THX Ienell obecriednBaeTcsl pelieHrueM CIeAYIONIMX 3ajad B IMpolecce
n3y4deHus Kypca GU3UKA Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:

pUoOpeTeHne cUCTEeMbl 3HAHUM 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKITFOYAS MEXaHHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMHUKY, KBAHTOBYIO (DU3HUKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMUpOBaHHE YMEHUN TPHUMEHSTh TEOPETUYECKUE 3HAHUA M OOBSCHEHUS
(bu3MYECKUX SIBICHUN B MPUPOAC U ISl TPUHSATUS MPAKTHUECKUX DPELICHUH B TMOBCETHEBHOM
KU3HU;

OCBOEHHE CIIOCOO0B PEIIeHUs PA3IUYHBIX 3a71a4 C IBHO 33JaHHON (PU3NYECKON MOEIBIO,
3a/1a4, MOIPa3yMEBAIOIINX CAMOCTOSTEIHFHOE CO3/IaHne (PU3NUECKON MOJIEIIH, COOTBETCTBYIOIIEH
YCIIOBHUSIM 33J1a4d, B TOM YHCIIC 33]1a9 WHKCHEPHOTO XapaKTepa;

MOHNUMaHue (U3NYECKUX OCHOB M MPHUHIMIIOB JEUCTBUS TEXHUYECKUX YCTPONCTB H
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY’KAIOILIYIO CPEAdy;



OBJIaJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W MPOBEIEHUS (PU3MUECKHUX
OKCIIEPUMEHTOB, aHAlM3a W UWHTEpIpeTanud WH(GOPMAIUU, OIPEICICHHs] TOCTOBEPHOCTH
IIOJIyYEHHOT'O pe3yJIbTaTa;

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

pasBuTHE UHTepeca K chepaM mpodeccuoHalbHOM e TEeNbHOCTH, CBSI3aHHON ¢ (PU3UKOH.



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

[Iporpamma o6meoOpa3oBaTesibHOTO yueOHOTO mpenMmera (manee — mnpenmera) «DPuzmkar»
otpaxaet TpedoBanus @I'OC COO k pe3ynbTaTaM OCBOSHHUS 00pa30BaTEIbLHON MPOTPAMMBI 110
npeamery «®usuka». IIporpaMma sBiIse€TCS 4YacTbl0 OCHOBHOM IPOIPaMMBI  CPEIHETO
npodeccuonanbHoro oobpazoanus (namee — OIl CIIO) B coorBerctBuu ¢ ®I'OC CIIO mo
cnenuanbHocTH 15.02.10 Mexarponuka W poOOTOTEXHHMKA (IO OTpaciisiM), OCBaWBaeTCs Ha
6a3oBoM ypoBHe. Ha nzyuenue yue6Horo npeamera «dusuka» oroaurces 158 gacos.
Kontponbs kauectBa ocBoeHus mnpeamera «®Du3uka» MNPOBOAUTCS B IMPOIECCE TEKYIIEro
KOHTPOJISI U POMEXKYTOYHOM aTTecTaliu.
Texkymuii KOHTPOJIb IPOBOJUTCS B MpeesiaX Y4eOHOro BpeMeHH, OTBEICHHOTO HA MPEAMET, KaK
TPaJAWLMOHHBIMHU, TaK U MHHOBALIMOHHBIMU METO/IaMH, BKJIIOYasi KOMIIbIOTEPHOE TECTUPOBAHUE.
Pe3ynbTaThl KOHTPOJIS YYUTBHIBAIOTCS TIPH MOABEACHUM UTOTOB IO Tpeamety. [IpoMexyTounas
aTTectauus npoBoauTcs B ¢dopMe auddepeHIHpoOBaHHOTO 3adeTa IO HMTOraM H3y4eHUs
npeaMera.
[TpomexyTouHast aTTectanus B Buje AUPPEPSHINPOBAHHOTO 3a4eTa MO MPEAMETY TPOBOJIUTCS
3a CYeT BPEMEHH, OTBEJCHHOIO Ha €r0 OCBOCHHUE.

2.1 Mecto yueoHoro npeamera B crpykrype OII CIIO:
O6meoOpazoBarenbHblil  yueOHbIH mnpeaMer «®Du3uka» BXOJUT B COCTaB 00S3aTENbHBIX
npeameToB obmieoopasoBarensHoro nukiaa OIT CITO no cnenuansHOCTH 15.02.10 Mexarponuka u
poboTOTEXHUKA (IO OTPACIsIM), M3YYAETCs B IEPBOM U BTOPOM CEMECTPAX.

2.2. leau ocBoeHNs y4eOHOTr0 MpeiMeTa:
Cogepxanue nmporpamMmbl 0011e00pa3zoBaTensHOr0 yuyeobHoro npeamera «®dusukay HampaBiIeHO
Ha JOCTWKECHUE CICAYIOIICH 1IeJIN:

e (opmMmHpoBaHUE Y O0YYAIOIINXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus, 3HAUUMOCTH
(bUBUYECKUX 3HAHUU JTsl COBPEMEHHOTO KBATU(UIIMPOBAHHOTO CIICIIUATUCTA TIPH
OCYIIECTBIEHUH €T0 MPO(PECCUOHANBHOMN AeITeTbHOCTH;

e (opmupoBaHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

e OBJaJieHUE CeNU(PUIECKON CUCTEMON (GU3NYECKUX MTOHATHI, TEPMUHOIOTHEH U
CHMBOJIHKOM;

® OCBOCHHE OCHOBHBIX (DH3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJIeHHE OCHOBHBIMH METOJIJaMU HAYYHOTO IMO3HAHUS MPUPOIBI, UCIIOJIb3yEMbIMHU B
¢busuke (HabIIOIeHNE, OTTMCAaHUE, U3MEPEHUE, BBIABUKEHHUE THIIOTE3, IPOBEACHHE
IKCIIEPUMEHTA);

® OBJIaJIeHHE YMEHUSIMU 00pa0daThIBaTh JaHHBIE SKCIIEPUMEHTA, OOBICHSATD MOJTYyYECHHBIC
pEe3yNbTaThl, yCTAHABIUBATH 3aBUCUMOCTH MEXAY (PU3MUECKUMHU BETHUYNHAMU B
HaOJII0TaeMOM SIBJICHUH, JI€JIaTh BHIBOJIEI;

e (dopMHpOBaHNE YMEHUS PENIaTh PU3MUECKHUE 3a]]a4H PA3HBIX YPOBHEH CI0KHOCTH;

e pa3BHUTHE NTO3HABATEILHBIX HHTEPECOB, UHTENIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
TpoIiecce MPUOOPETeHHsI 3HAHUHN C UCTTOJIB30BAHUEM PA3TUYHBIX UICTOYHUKOB HH(POPMAITIHI
Y COBpEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA; yMEHHUH (POpPMYITHUPOBATH U
000CHOBBIBaTh COOCTBEHHYTO TTO3UIIMIO O OTHOIIEHUIO K (PM3MYECKON HHPOPMAIIHH,
MOJIy4aeMO# U3 pa3HbIX HCTOYHUKOB;

® BOCIUTaHHUE YyBCTBA FOPJOCTHU 32 POCCUUCKYIO (U3HUECKYIO 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
JUYHOCTHBIE, METANPEAMETHbIE M MPEAMETHBIC PE3yJIbTaThl B COOTBETCTBHH C TPEOOBAaHHSIMU
®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 INPUHATUE TPAJAULMOHHBIX OOIIEYETOBEYECKMX TI'YMaHUCTUYECKUX 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 CHUTYallUI0 W MPUHUMATh OCO3HAHHbBIE
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 ICTETUYECKOTO0 BOCIIUTAHUS

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 4YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOH, YMEHHE 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 3HaHUS LIeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

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 (DU3MUECKON HAYKHY;

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 OBgiajicHUe YHUBEPCATbHBIMH yUCOHBIMH [TO3HABATEIBHBIMH JICHCTBUSMHU:
[TYynl .
0a30BEIE JIOTHYECKHE IEHCTBUS

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

Yyn 1.2 OTIpeNeNATh LEeNH JCSATENbHOCTH, 33JaBaTh MapaMEeTphl U KPUTEPUH 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 KOPPEKTHUBBI B JICSATEIBHOCTH, 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
MPOIIECCOB (SIBJICHUM): WHEpIUalbHAs CHUCTeMa OTCuY€Ta, aOCOJIOTHO
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€30MacCHOTO TpyAa INpU  TMPOBEICHHU
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

aHAIM3UPOBATh W  OICHMBATh TIOCJIEJICTBUS OBITOBOM W
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 IPAKTHUYECKOHN JIEATEIbHOCTU YEJIOBEKA M JalbHEHIIeM
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 PACCUUTBIBATD €TI0 XapPaAKTCPHUCTUKHU,

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 BeeneHnnoii;

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 AaHalu3a MCTOYHHUKA
uH(pOpMaINH;

I1P1.42 MPOSABIATH OpraHu3aluoOHHbIE " I03HABATEJILHBIE YMEHUA
CaMOCTOSITEIILHOTO

HpI/I06p€TCHI/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 peIlIEeHHE pacCMaTpUBaeMOil POOIEeMBlI;

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
15.02.10 MexarpoHuka 1 poOOTOTEXHHKA (TI0 OTPACIISIM):



Kox OK u
IIK

HaumenoBanune OK u IIK (B coorBerctBuu ¢ ®I'OC CIIO no cnenuaibHOCTH
15.02.10 MexaTpoHrKa U poOOTOTEXHHUKA (II0 OTPACIISIM)

OKO01

BI)I6I/IpaTI) CITOCOOBI peuicHu 3aga4 HpO(beCCI/IOHaJ'II)HOI\/'I ACATCIIbHOCTH MPUMCHHUTCIILHO
K Pa3JIMYHBIM KOHTCKCTAM;

OK 02

Hcnons30BaTh COBpEeMEHHBIE CPEICTBA IOMCKA, aHATIHM3a U WHTEPIPETAIINT
nH(pOpMaIuu 1 HHGOPMAIIMOHHBIC TEXHOJIOTUY JUTsI BRITIOJTHCHHMS 33144
po(eCcCHOHATBHON IS TEIILHOCTH;

OK 03

[ImarnpoBaTh M peann30BEIBaTh COOCTBEHHOE MTPOGECCHOHAIBHOE W IMYHOCTHOE
pa3BUTHE, MPEANPUHIMATENBCKYIO AeSITETFHOCT B MpodecCnoHabsHOU cdepe,
WCIIOJIb30BaTh 3HAHMS 10 (PUHAHCOBOM rPaMOTHOCTH B Pa3IMYHBIX KU3HECHHBIX
CUTYaIsIX;

OK 04

OddexkTBHO B3aNMOICHCTBOBATh U PabOTaTh B KOJUICKTHBE U KOMAH/IE;

OK 05

OcCyIIecTBIATh YCTHYIO U MUCbMEHHYIO0 KOMMYHUKAIIUIO Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii deaepannu ¢ yaeToM 0cOOEHHOCTEH COLMATBHOTO U KYJIBTYPHOTO
KOHTEKCTa,

OK 06

[IposiBiAThE rpaXkIaHCKO-TIATPUOTUUECKYIO MTO3ULHIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX OOIEUEIOBEUSCKIX [IEHHOCTEH, B TOM YHCIIE C
Y4eTOM TapMOHH3ALNHN MEKHAIIMOHATIBHBIX 1 MEXKPEIUTHO3HBIX OTHOILCHHH,
MPUMEHSITh CTaHAAPTHI AaHTUKOPPYIILIMOHHOT'O TIOBEJICHHUS;

OK 07

CozelicTBOBAaTh COXPAaHEHHIO OKPY:KAIOILEH Cpejibl, pecypcocOepeKeHUI0, IPUMEHSTh
3HaHUs 00 U3MEHEHUH KIIMMaTa, PUHIIHITEI OEPEKIUBOTO POU3BOACTBA, YP(PEKTHBHO
JICCTBOBATh B UPE3BbIUAHBIX CUTYaLUsIX;

OK 08

Hcnons3oBaTh cpencTBa GU3NIECKON KyIbTYPHI IUISI COXPAHEHUS M YKPETUICHHS
3I0POBBS B Mpoliecce NpodeccHoHanbHOM NesITENbHOCTH U O ICPIKAHHS
HEO0XOIMMOTO YPOBHSI (DM3HUECKON NOATOTOBICHHOCTH;

OK 09

[Tomb30BaThCs podeccnoHaTbHON JOKYMEHTAIIMEH Ha TOCYTapCTBEHHOM U
WHOCTPAaHHOM SI3bIKaX.

MK 1.1.

BrImonHATE cO0pKY pa3iayHBIX Y3JI0B MEXaTPOHHBIX
IPOrpaMMHUPOBAHUE U YCTPONCTB M CUCTEM.

IIK 2.1.

BrisBisTh BHEIITHYE JeEKTHI Y3II0B U arperatoB
00CITy>KMBaHHE y3JI0B MEXaTPOHHBIX YCTPOUCTB U CHCTEM B PE3YJIbTATE UX BHEIIHETO
0CMOTpa.

IIK 3.3.

BhInoHATS MOHTaX M HACTPONKY CPEICTB U3MEPEHHUN U
POOOTOTEXHUYECKUX YCTPOMCTB M CUCTEM.




3. CTPYKTYPA U COAEP KAHUME OBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O
INPEAMETA

3.1. O0beM y4eOHOTr0 nmpeaMeTa U BUAbI y4eOHOH padoThI

Bup yuedHoii paboTbl O0bem B yacax
O0BbEéM y4yeOHBIX 4acoB 00pa3oBaTeIbHOM IPOrPaMMBbI 202
Y4eOHble 3aHATHSA BO B3aUMO/IeiiCTBHH C NMpernojaBaresieM (BCero) 194
B TOM 4YHCJI€:
TEOPETHUYECCKUE 3aHITHS 144
MPAKTUYECKHUE 3aHITHS 50

1. OcHoBHOe coep:KaHue

B TOM YHCIJIC:

TEOPETUUECKHUE 3aAHATUS 64

MIPaKTUYECKHUE 3aHITUSI 48

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

B TOM YHCJIC:

TEOPETHUUECKUE 3aHITHUS 28

MPaKTUYECKHUE 3aHATH 18

IIpomexyTounas arrecTaums B popMme U PepeHInpOBAHHOTO 3a4eTa




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

¢dusuke.

Cnoco0bl  u3Mepenusi (Gu3MYeCKHX BeJUMYMH (aHaJoroBbie u  uugpoBbie
H3MepHUTeJIbHbIe NIPUOOPHI, KOMIILIOTEPHBbIE JATYNKOBbIE CHCTEMbI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BENTUIHH (aOCONIOTHASI U OTHOCUTEINIbHAS).

MonenupoBanue (pU3NYECKUX SIBICHUN U MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJO, UACATbHAS KUJIKOCTh, HICATBHBIN Ta3, TOUCYHBINH 3apsn). [ unoreza. Ouzndeckuit
3aKOH, TPaHUIIbI €ro MPUMEHUMOCTH. Du3nueckas Teopus.

Pons u mecto ¢us3uku B (HOpMUPOBAHMM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B MPAKTUYECKOM
eaTeIbHOCTH TIOACH.

HaumeHoBaHue c 6 06 Gopmupyembie
ojiepxaHue yyebHoro matepuana (0CHoOBHOe M NpoecCMOHANLHO-OPUEHTUPO
pa3fenos u Tem Aep y P ( pod 0-op poBaHHoe), BEMHACOB |\ oMneTeHLMM
nabopatopHble U NpaKTMYeCKUe 3aHATUA, NPUKNAJHOW MOAYb
1 4
2 3
OcHOBHOE coJiepKaHue
Paznen 1. Hay4yHblit MeTO TO3HAHUS TIPUPO/IBI.
Beenenne OK 01
OcHOBHOe co/iep:KaHue OK 02
OK 03
Teopernueckoe copepxanue OK 04
[IpodeccnoHATbHO-OPUEHTHPOBAHHOE COIEP:KAHNE OK 05
OK 09
®usuka - dyHaaMeHTaJbHAss Hayka o mnpupojae. HayuyHblii MeTon MO3HAHHA H 2 MK 1.1
MeTOAbI HCCiIeI0BaHUs (PU3NUECKHUX SIBJICHUI. MK 2.1
DKCIepUMEHT U TEOpus B Mpoliecce No3HaHUs npupoiasl. HabmroneHue n skCriepuMeHT B IIK 3.3

IIpodeccnoHATBHO-0PHEHTHPOBAHHOE COACPKAHUE




JlabopaTopHas padora Nel
N3mepenne cuiibl TOKA UM HANPSKEHUS] B e MOCTOSIHHOIO TOKA NPH IOMOIIA

AHAJIOTOBBIX U HU(PPOBBIX M3MEPHUTEJbHBIX NPUOOPOB (BOJBTMETPA M aMmiepMerpa) B
KOMIIBIOTEPHOM CHCTEMHOM 0JIOKe.

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, €r0 MPOSKIIUK Ha OCU CUCTEMbl KOOPAMHAT.
Tpaexropus.

Ilepememenue, cKOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTBH) M YCKOPEHHE
MATepUAJIbHON TOYKH, HX TMNPOEKIHM Ha OCH cucTeMbl KoopauHat. CliokeHue
nepeMeleHn U CJI0KeHHe CKOPOCTeH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBI)KEHHE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS U MYTU MaTepualbHON TOYKU OT BPEMEHH U UX TPAPUKH.

CBoOogHOe mageHue. YcCKOpeHHe CBOOOAHOro mageHusi. JIBm:xenme Tesa,
OpPOLIEHHOr0 MOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTb KOOPJHMHAT, CKOPOCTH U YCKOpPEHUs
MaTepuaIbHOU TOUYKHU OT BpEMEHH M UX TpauKU.

KpuBonuueilinoe paBuxkeHue. JIBH:KeHMe MATEPHAJBbHONH TOYKHM IO OKPY’KHOCTH.
VYrinoBas u nuHeiHast ckopocth. Ilepmon u wacrtora oOpaimeHus. lleHTpocTpeMuTenbHOe
(HOpMabHOE), KacaTelbHOE (TaHTEHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaTbHON TOUKH.

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

JdemMoHcTpanuu.

MOI[CHI: CUCTEMBI OTC‘IéTa, HWIITIOCTpals KHHCMATUYCCKUX XaPAKTCPUCTUK ABUIKCHUS.

CriocoOsI uccne1oBaHuS IBHKCHUH.

NnnmrocTpanus npeneabHoro nepexoaa U i3MepeHue MrHOBEHHOM CKOPOCTH.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 09
K 1.1
K 2.1
K 3.3




[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.

JlabGoparopHasi padora Ne2, 3

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM JABU)KEHUU.
HccnenoBanue 3aBUCUMOCTH IIEpro/a 00pallleHnss KOHUYECKOro MasiTHUKA OT €ro apaMeTpoB.
HN3mepenue yckopeHHusi CBOOOJHOro majgeHusi. VMsmMepeHue ycKOpeHHUs MpU MPSIMOJIMHEUHOM
PaBHOYCKOPEHHOM JIBMJKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

N3yuyenne nBMKeHHMs Tesa, OPOLICHHOI0 TOPHU3OHTAJIbHO. V3yueHue ABMXKEHHUS Tena IO
okpyxHocTu. IIpoBepka rumore3sl O MNPsAMOM NPONOPLUOHAIBHON 3aBUCHUMOCTH MEXIY
JAIbHOCTBIO NOJIETA U HAYaJIbHOM CKOPOCTHIO Tea.

Tema 2.2.
JmHaMuka

OcHoBHOE coacpkaHue

Teoperuyeckoe o0yueHue

IlepBbiii  3axkoH Hbrotrona. HWHepuuajabHble cucremMbl orcuéra. [IpuHnmn
otHocuTenbHoCTH ["anunes. HemnepuuanbHbie cucteMbl 0TCUETA (ONpeieNieHUe, IPUMEPHI).

Macca Teaa. Cuaa. [IpuHiun cynepno3uuuu cuJ.

Bropoii 3akon HeloToHa /1711 MaTepUaJIbHOW TOYKHU.

Tpernii 3axkoH HeroToHa 111 MaTepuaabHbIX TOYEK.

3aKOH BCEMHPHOTI0 TATOTeHHUsI. DKBUBAJIECHTHOCTh IPAaBUTALlMOHHON U MHEPTHON MacCBhl.

Cuna TskecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOIO MAaJeHHMs OT BBICOTHI HaJ
IIOBEPXHOCTBIO IUIAHETHI M OT reorpaduueckoidl MUpOTHL. JIBH)KEHHE HEOECHBIX Tel M HX
cnyTHHKOB. 3akoHbl Kenuiepa. [lepBas kocMuueckas CKOPOCTb.

Cuaa ynpyrocru. 3akon I'yka. Bec Tesa. Bec tena, IBHXXYILETOCs ¢ YCKOPEHUEM.

I/I3yqe}me HEPABHOMEPHOI'0 JABHKCHHUSA C IEJIbI0 OIPEACJICHUSA MI'HOBEHHOM CKOPOCTH.




Cuna tpenus. Cyxoe tpenne. Cujia TpPeHHsl CKOJIbKEHMS M CWJIAa TPeHHUs MOKOS.
Koy¢ppuument tpenus. Cuia cOnpoTUBIECHUS NPU IBWKEHUM Tela B KUIAKOCTU WU Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHS.

Hasnenue. 'mapocrarnueckoe gasienue. Cuiia Apxumena.

TexHudeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOIECCHl:  NOAIIMIIHUKHM, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpaLum.

HabGmronenue nrkeHus Te1 B MHEPIUAIBHBIX M HEMHEPIMAIBHBIX CUCTEMaX OTCYETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenue nByX HMJIMHIIPOB WK IAPOB PA3HOU MACCHI C OJJUHAKOBBIM YCKOPEHUEM OTHOCUTEIIBHO
HEUHEPUUAIbHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOJICHCTBYIOIIEH MPUIIOKEHHBIX K TEIly CHJI C IPOU3BEICHUEM MACCHI TEJla HA €T
YCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHIl, BOSHUKAIOIIMX B PE3yIbTaTe B3AUMOICHCTBUS TEIL.

N3MepeHne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena mpu yckopeHHOM TTOABEME U TIaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

JlabopaTopnas pabora Ne4,5




H3mepenne paBHOeHCTBYIOLIEH CHJI IPH ABUKEHUH OPyCKa M0 HAKJIOHHOM NJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBU)KEHHSI OpyCcKa M0 HaKJIOHHOH IUIOCKOCTH Ha
3a7laHHOE PacCTOSHHE OT ero Macchl. MccnenoBanue IBIKEHHS OPYCKa 110 HAKJIOHHOW TIOCKOCTH 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. IlocTynaresbHoe W BpamiaTejlbHOE IBH:KEHHE TBEPAOIO
Tesa. MOMEHT CcUJIbl OTHOCUTENBHO OcH BpauieHus. [lnedo cubl. CiaoxkeHue cuil, MpUII0KEHHBIX
K TBEpaoMy Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeEIA.

YcroitunBoe, HeyCTOMYMBOE, Oe3pa3InYHOE PAaBHOBECHE.

TexHuueckue yCTpOMCTBA U TEXHOJOINMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIBHBIN
KpaH, pemeéryaTble KOHCTPYKIUH.

JdemoHncTpanuu.

YcnoBust 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.

IIpakTHyeckue 3aHATHSA U JJa0opaTOpHbIe padoThI Ne6,7




HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILICHUS.
KoHcTpyupoBaHue KPOHIITEHHOB U PACYET CHJI YIIPYTOCTH.
HN3ydeHue ycTONYHUBOCTH TBEPAOIO TejIa, MMEKOIIEro MJIOMIAAb OMOPbI.

Tema 2.4.

3aKOHBI
COXpaHEHUs B
MEXaHHUKE.

OcHoBHoOe coepkaHue

TeopeTI/meCKoe oﬁyqe}me

HMnyiabc MarepuaibHOM TOYKH, CHCTeMbl MaTepHMAJbHBLIX To4YeKk. lLleHTp Macc
CHUCTEMBI MaTepHUAJIbHBIX TOUYEK. TeopeMa 0 IBUKEHUU IIEHTpa Macc.
NMnyibe cuiibl 1 HI3MEHEHHEe HMITYJIbCa TeJa.
3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE IBHIKEHHE.
MomeHT wumiynbca MarepuainbHOM TOukH. [IpeacTtaBieHMe O COXpaHEHHMM MOMEHTa
MMITYJIbCa B IIEHTPAJIbHBIX MOJISX.
PabGoTta cunbl Ha MalloM W Ha KOHEUYHOM MepeMelleHuu. ['paduyeckoe mpeacTaBicHUE
paboTHI CHUITBI.
MoOUHOCTh CHIIBL.
Kunernyeckas sHeprus MmaTepuanbHOW TOYKU. TeopemMa 00 W3MEHEHMHM KUHETUYECKOU
SHEPTUH MATEPUATIBLHON TOUYKH.
IHoreHuManbHbIe W  HeMOTEHUHAJbHbIe CcHJIbl. IloTeHuManbHasi  JHeprus.
[ToreHnuanpHas SHEPTUs ynpyro neGopMUpOBaHHON NPy KHUHBL. [[oTeHIIMaNbHAS YHEPT U
Tela B OJTHOPOJHOM TPaBUTAIIMOHHOM moJjie. [loTeHumanpHas sHeprus Tejia B TPaBUTAIMOHHOM
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.
Ynpyrue u Heynpyrue CTOJIKHOBEHUS.
VpaBuenue bepHymm 1715 uaeabHON KUIKOCTH KaK CJIEJICTBUE 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUH.
TexHn4ecKkue yCcTpoiuCcTBa U TEXHOJIOTHUECKHE MPOLECCHI: IBU)KEHUE PAKET, BOJOMET, KONED,
MPYXUHHBIA TUCTOJET, THPOCKOI, (PUTYpHOE KaTaHWEe Ha KOHbKaX.
JdemMoHCcTpaumu.




3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BHKEHHE.

M3mepeHne MOIITHOCTH CHJIBI.

M3meHeHne SHEpruy Teja IpU COBEPILICHUN PaOOTEHI.

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

CoxpaHeHue SHepTUr pu CBOOOTHOM TAICHHU.

IIpakTHYeckne 3aHATHSA U J1a0opaTOpHbIe padoThl Ne8,9

HN3mepenne nMiyJibca TeJia 0 TOPMO3ZHOMY ITYTH.

W3MepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHHMe M3MeHEHHMS] HMITYJIbCA TeJIa ¢ MMITYJIbCOM CHJIbI.

HccenenoBanue COXpaHeHUs UMITYJIbCa IPUA YIPYTOM B3aUMOJEHCTBHH.

N3mepenre KHHETUYECKOM YHEPTUHU Teja 10 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS MOTEHIMAIbHOM 3HEPTrUu NPY>KUHbBI C pabOTON CUJIBI TPEHUS.
Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Tema 3. 1 Ocuossr| Paznen 3. MonexkynsipHast ¢pu3nka U TEpMOIHHAMUKA.

MOJICKYJISIPHO-
KUHETUYECKOU
TEOpHH.

OcHoBHOE conepxkaHue

Teopernueckoe o0yueHue

IIpodeccHOHATBHO-0PHEHTHPOBAHHOE COACPKAHUE

[TocrosinHast ABorazpo.

Heancus.

Xa0TUYECKHU U HE B3aUMOJICUCTBYIOT IPYT C IPYTOM.

OcHoBHbBIE 110JI0KEHHS MOJIeKyaspHO-KnHeTHYeckoi Teopun (MKT), nx onbiTHOEe 000CHOBaHMe.
Ju¢pdy3usa. bpoyHoBckoe aBHkeHHE. XapaKTep ABMKEHMS M B3aMMOJACHCTBHSA YACTHL
BellecTBa. MoJienu CTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TeJl U 0O0BSICHEHHE CBOMCTB BEIIECTBA,
Ha OCHOBE JTHUX Mojened. Macca u pasmepsl Mojekyn (aromoB). KomwdecTBo BeriecTna.

TensioBoe paBHoBecue. Temmepatrypa u cnocoObl eé m3Mepenusi. Illkana temmepartyp

Mopenb naeajIbHOTO ra3a B MOJIEKYJISIPHO-KMHETHYeCKOH TEOPHH: YaCTUIbl ra3a JBUKYTCS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 09
K 1.1
K 2.1
IK 3.3




I'azoBble 3akoHbl. YpaBHenue MenaeneeBa-Kinaneiipona. A0Oco/loTHasi TemIeparypa
(wkana Temneparyp KenbBuna). 3akon JlanproHa. M3ompoueccsl B HeaJbHOM rase ¢
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe IpeacTaBiIeHHE H30MPOLIECCOB:
u30TepMa, 130Xopa, n3odapa.

CBsi3p MeXIy [aBICHUEM M CPEOHEH KUHETUYECKOM SHEPruedl NOCTYNAaTeIbHOrO TEIUIOBOTO
JBUKEHHUSI MOJIEKYJI HJEAIbHOTO Ta3a (OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHOKMHETUYECKOU
TEOpUHU UAEATBHOIO ra3a).

CBsi3b aOCOJIOTHOM TeMIlepaTypbl TEPMOIUHAMUYECKOW CHUCTEMBI CO CpeIHEW KHHETHYECKOM
SHEPTUeH MOCTYNATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOHCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETpP, OapoMeTp, MOIydeHHE
HaHOMAaTEPHAJIOB.

JdeMoHcTpanum.

Moznenu 1BUKEHUS 4acTUll BEIIECTBA.

Mopaenb OpOyHOBCKOTO JIBHKECHHS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.
Huddysus xunkocteil.

Mogens onbita llTepHa.

[IpuTsikeHne MONEKYII.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

Habmtonenue u nccieaoBaHue H30IpoIECCOB.

IIpodeccnoHaNIbHO-OPUECHTHPOBAHHOE COACPKAHUE

IIpakTnyeckue 3aHATHSA U JabopaTopHble padoThIN210,11

HccnenoBanue mpoumecca YCTAHOBJIEHHSI TeIJIOBOTO PABHOBeCHSl TeIIOOOMEHAa MeXK1y
padoTaUM MPOLECcCOPOM CUCTEMHOr0 0JIOKa U MOMellleHueM

HN3ydyeHue u30TepMHUYECKOro mpouecca (PeKOMEHA0BAHO HCIOJIb30BaHUE HU(PPOBOit
Jaboparopuu).

N3y4eHne n30XO0pHOIo Impolecca.

H3ydenne n3006apHOTo mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUSL.




[IpodeccrnonaIbLHO-OPHMEHTUPOBAHHOE COEPKAHUE

Tema 3.2 OCHOBHOE cofiepKaHue
TepMoauHaMuka.

TemnoBbie TeopeTuyeckoe o0yueHue
MallvHBbI.

TepmoauHaMu4yeckasi (TO) cucrema. 3agaHne BHEIIHUX yCJIOBHI
AJdsl TePpMOAUHAMHUYECKOH cucTeMbl. BHemHue u BHyTpeHHue mapamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMbI KaK CpEeIHME 3HAYCHUS BEJIMYUH, OMUCHIBAIOIINX €€ COCTOSHUE Ha
MHUKPOCKOITUYECKOM YPOBHE.

HyneBoe nauano TEPMOANHAMHUKH. CamMonpousBosbHas pelnakcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopeas uaeaqbHOro ra3a B TePMOJAMHAMHUKE - CHCTeMa YpPaBHEHMii: ypaBHeHHe
MenpeneeBa-KiianeiipoHna u BbIpaKE€HUE JUIsI BHYTPEHHEH DHEPTUU. Y CIOBUS NMPUMEHUMOCTH
TOM MOJIEJN: HHU3Kas KOHIIGHTpAllUs 4YacCTHUIl, BBICOKHME TeMIlepaTypbl. BrlpakeHue st
BHYTpPEHHEHN YHEPTUU OJTHOATOMHOTO UCAIBHOTO rasa.

KBazucrarnueckue u HECTATHUECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAMHaMuKe. Beruncienne paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Tennonepenadya kKak crmoco0 HW3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOIUHAMUYECKON
cucTeMbl 06e3 coBepieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, U3ITyUYECHHUE.

KomnuectBo TemnoTel. TemioéMKOCT, Tena. YIenbHas W MOJSpHAs TEIIIOEMKOCTH
BellleCTBA. YpaBHeHUE Maliepa. YjaenbHasd TEIJIOTa CrOpaHusl TOIUIMBa. Pacyér konmyecTBa
TETIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

ITepBblil 3aK0H TepMoaAMHAMHMKH. BHyTpenHsis 3Heprusi. KoamuyecTtBo Temiaorsl u
padoTa Kak Mepbl H3MEHEHNsI BHYyTPEHHEH SJHePIruu TEPMOAMHAMUYECKONH CHCTEMBbl.

Bropoii 3ak0H TepMOAMHAMMKM /UISi PABHOBECHBIX MPOLECCOB: Yepe3 3a/JlaHHOE
PaBHOBECHOE COCTOSIHHE€ TEPMOJUHAMUYECKOW CHCTEMBI MPOXOIUT EIUHCTBEHHas ajauadara.
AOcoroTHas TeMIiepaTypa.

BTtopoii 3aKk0H TEpMOJIMHAMUKH I HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaTh
TEIJIOTY OT OoJjiee XOJIOAHOTO Tena K Oosee Harperomy 0e3 kommencanuu (Kmayswmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Ipunnune! aeiictBus Ternosbix MammmH. KITI.

Makcumansnoe 3nauenue KI1/1. ukn Kapho.




OKOJIOTUYECKHE ACTIEKThl UCIOJIb30BAaHUS TEIUIOBBIX ABUraresnei. TemioBoe 3arps3HeHHE
OKPYXKAaroIien Cpeibl.

TexHuyeckue yCTpONCTBA U TEXHOJIOTHUYECKHUE MPOLECCHI: XOIOAMIBHUK, KOHIUIIMOHED,
IU3eTbHBIA M KapOIOpAaTOpHBIM JBUTAaTEN, mapoBas TypOWHA, IMOJYYEHHE CBEPXHU3KHUX
TEMIEpaTyp, YTUIM3ALUs «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAaHUEM TEIIOBOIO Hacoca,
YTUIU3AHS OMOOPTaHUYECKOT0 TOTLTUBA JUIS BEIPAOOTKHU «TETUIOBOI» U DJICKTPOIHEPTHH.

JleMoHCTpaLum.

W3meHeHue TemnepaTypsl IpH a1nadaTHyeCcKOM pacIIMpEHUH.

BosgyuHoe oruuso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KomnproTepHble MOJENN TEIIOBBIX ABUTATEICH.

Hpmbeccnonanbﬂo-opneHTnpOBannoe CoI€piKaHue

IIpakTnyeckue 3aHATHSA U JJa0opaTOpHbIe padoThl Nel2

H3mepenne yaejbHO# TENJI0EMKOCTH NMPOLECCOPA KOMNIbIOTEPA

HcciienoBanue mpoiecca oCThIBAaHHS NMPOLECCOPA KOMIIbIOTEPa

HccnenoBanue aanabaTHOTO mporecca.

M3yueHne B3aMMOCBSI3M SHEPTUM MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS M TEMIEPATypPhl
KHUIIEHHS )KHUIKOCTEMH.

Tema 3.3
ArperaTHble
COCTOSIHHSA
BELIECTBA.
dazoBble
TIEPEXOIBI.

OcHoBHOe cofepxkaHue

[IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

Teoperuyeckoe o0yueHue

ITapooOpa3zoBanue u koHAeHcauus. McnmapeHue M KUIleHHe. YJIeTbHAas TEIJIOTa
napooOpa3oBaHus. HacelllleHHBIE ¥ HEHACHINICHHBIE Taphl. KadecTBeHHas 3aBHUCHMOCTh
MJIOTHOCTH U JAaBJICHUS HACBIIIEHHOTO Tapa OT TEMIIepaTyphl, ©X HE3aBUCUMOCTh OT 00bEMa

HACBIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JAaBJICHHS B )KHIKOCTH. BiIaxkHOCTH
BO3AyXa. AOCOJIIOTHASI 1 OTHOCUTEJIbHAS BJIAKHOCTD.

Teépaoe Teno. Kpucramnmueckme u amopgHble Teaa. AHH30TPOINS CBOWMCTB




KkpuctayioB. [lnaBnenue u Kpuctauin3anus. YaeJbHas Tenjaora miasjiaenus. Cyoanmanus.

Hedopmanun TBépaoro resaa. Pacrsizxenue u c:katue. Casur. Moayan FOura. Ilpenen
ynpyrux aegpopmanuii.

TemoBoe pacuimpenue KUAKOCTeH M TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIIupeHHe.
AHTrapMOHHM3M TEIUIOBBIX KOJI€OAHWN YacTHIl BEIIeCTBA KAaK IMPUYMHA TEIUIOBOTO PACHIMPEHUS
ten. [IpeoOpazoBanue 3Heprun B (Pa3oBhIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHOcTHOE HaTspKeHHE. KOApUIIMEHT OBEpXHOCTHOTO HATsbKeHUs. KanuuispHbie
siBieHus. J{aBlieHne 1Mo HICKPUBIEHHOM MOBEPXHOCTHIO *Kuakoctu. ®opmyna Jlammaca.

TexHudeckue YCTPOMCTBA U TEXHOJOTUYECKHUE TMPOIECCHl: IKUIKUE KPUCTAIUIBI,
COBpEMEHHBIE MaTepUabl.

JdeMoHcTpanmm.

TenoBoe pacuupeHue.

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenne. Kunenue npu nOHMKEHHOM J1aBICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH ¢ MBUTBHBIMU TUIEHKAMU.

CwmauuBaHue.

Kanunnspusie ssBneHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.

Buner nedopmanuid.

Habmronenue maneix aedopmaruii

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE

IIpakTnyeckue 3aHATHSA U JabopaTopHble padoTsl Nel3,14

HN3yyeHue 3aKOHOMEPHOCTEN MCIIAPEHUS KUAKOCTEi.

N3MepeHune y1enbHOM TEIIOTHI IIJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACHIICHHBIX [1APOB.

N3mepenne a0COTIOTHOM BJIAKHOCTH BO31yXa M OLIeHKA MACCHI IAPOB B IIOMEIICHUH.
N3mepenue ko3¢ uimenTa moBepXHOCTHOTO HATSKECHHUS.




N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH Jiehopmannu pe3nHOBOro o0pasua OT NPUI0KEHHOH K HeMy
CHJIBI.

Tema 4.1
Snexrpeckoe | PASAET 4. DIIEKTPOMHAMUKA, OK 01
OK 02
II0JIC. OK 03
OcHoBHoOe coepkaHue OK 04
Teopernueckoe o0yueHue OK 05
OK 09
[IpodeccnoHanbHO-0PHMEHTHPOBAHHOE COEePKAHHME HK 1.1
K 2.1
JulekTpU3auMs TeJl MW €€ TNposiBjeHus. JJeKTpu4yeckuii 3apsja. /[[Ba Buma K 3.3

JNEKTpUYECKUX 3apsanoB. IIpoBONHUKH, AUIJIEKTPHUKH U MOJYNPOBOAHHUKHU. DJIEMEHTApHBIN
AIIEKTPUYECKUH 3apsl. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

Bsaumonericteue 3apsnoB. Todeunsle 3apsaapl. 3akoH Kynona.

duiekTpu4eckoe noJse. Ero neiicrene Ha djieKTpu4YecKHe 3apsiibl.

HanpsixénHocts 3jiekTpuyeckoro moJs. IIpoOssiil 3apsia. JluHum HanpskEHHOCTH
aneKTprudecKkoro nosst. OJHOPOIHOE AINEKTPUUECKOE TOJIE.

[ToTeHIIManbHOCTh ANMEKTPOCTATUYECKOrO MOJIsA. Pa3HOCTh NMOTEHIMATIOB M HAIpSKEHUE.
IToTeHumanpHas SHEPIHs 3apsaaa B JIEKTPOCTATHYECKOM moJie. [loTeHman 3J1eKTpoCcTaTHYeCKOro
noJisl. CBsi3p HaNPsDKEHHOCTU TOJIS M PA3HOCTH MOTEHLMANIOB Ul 3JIEKTPOCTATHUECKOTO MO
(KaK OZHOPOAHOTO, TaK U HEOTHOPOJHOTO).

[IpuHIUI Cyneprno3unuu JIEKTPUIECKUX MTOJIEH.

[Tone ToweuyHoro 3apsaa. Ilome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMEpHO
3apsOKEHHOTO MO 00bEMy miapa. [losme paBHOMEpPHO 3apsHKEHHON OECKOHEYHOM TUIOCKOCTH.
KaptrHbl TMHMN HANPSYKEHHOCTU ATUX TOJIEH M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[IpoBOIHHKY B 2EKTPOCTATUYECKOM ITOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIMDIEKTPUKH B 3JIEKTPOCTATHYECKOM IoJI€e. [[nanekTpudeckas IpOHULAeMOCTh
BEILECTBA.

Konnencarop. DJIeKTPOEMKOCThL KOHJAEHCATOPA. JJIEKTPOEMKOCTb  IJIOCKOIO
KOH/IEHCaTopa.

Hapa.lme.nbﬂoe COCITMHCHUE KOHACHCATOPOB. IlocaenoBareibHOE CcOeIMHEHHE




KOH/IEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBrKeHUe 3apsyKeHHON YacTUIIbI B OJJHOPOAHOM 3JIEKTPUYECKOM TOJIE.

TexHu4eckue yCTpONCTBA M TEXHOJOTHMUYECKHE MPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alINTa, 3a3eMJICHHE AJIEKTPONpUOOpPOB, KOHACHCATOPHI, reHepaTop Ban ne
I'paada.

JleMoHCTpaLum.

VY CeTpoCTBO U MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apSyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb snekTpocTaTiueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIMTA.

VCTpolcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOMIAAU  IUJIACTHH,
PAcCTOSIHUS MEXIY HUMH U TUAJIEKTPUIECKON TIPOHNLIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOJIsl 3apsyKEHHOTO KOHAEHCATopa.

3apsiaka U pa3psika KOHAEHCaTopa 4epe3 pe3ucTop.

IIpakTnyeckue 3aHATHA U JabopaTopHble padors! 15,16,17

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

OueHka cuJ1 B3aMMO/IeiicTBHUS 3apS:KEHHBIX TeJl.
HabmioneHue npeBpalieHus SHEPTUU 3apsHXKEHHOTO KOHACHCATOPa B YHEPTUIO U3ITYUYECHUs
CBETOJMO/1A.
N3ydenne npoTekaHus TOKA B IeNH, COepP:Kanleii KOHIEHCATOP.
Pacnpenesienne pa3HOCTH NOTEHUHAJTOB (HANPsIKeHUs])) NMPHU TOCJIeI0BATEIbHOM
coeJUHEHUHN KOH/1eHCATOPOB.
HccienoBanue pa3psiia KOHAeHCATOPA Yepe3 pe3nucTop.

Tema 4.2

. OcHoBHOe cofepxkaHue
[TocTostHHBIN

anektpuueckuit  [Teoperndeckoe o0yueHue




TOK.

[IpodeccrnonaIbLHO-OPHMEHTUPOBAHHOE COEPKAHUE

Cuaa Toka. IlocTosIHHBIN TOK.

VYcioBus  CyIIECTBOBAaHUS IIOCTOSHHOTO OJIEKTPUYECKOrO0 TOKA. FICTOYHMKM TOKa.
Hamnpsoxenne U u DJ1C £.

3akon OMa U1 yyacTKa nenu.

DJIEKTpHYeCKOe  CONPOTHBJICHHE. 3aBUCHUMOCTb  CONPOTHBJICHHS  OJHOPOIHOIO
MIPOBOJAHMKA OT €ro JUIMHBI M IJIOLAAM IONEPEYHOr0 CEYEHHUs. Y IeJIbHOE CONPOTHUBIICHUE
BELIECTBA.

ITocaenoBaresibHOE, MapajlleIbHOE, CMEIIAHHOE COeJUHeHHe NMPOBOJHUKOB. Pacuér
Pa3BeTBJIEHHBIX dJIeKTpuyeckux nenei. [Ipasuiaa Kupxroga.

Pabota asiekTpuyeckoro Toka. 3akon /Lxoy.s-Jlenua.

MomHOCTD JIEKTPHYECKOro Toka. TennoBas MOIIHOCTD, BbLAeJsieMasi Ha pe3HCTOpe.

OJIC u BHyYTpeHHee CONpPOTHUBIICHHME HMCTOYHMKA ToKa. 3akoH Owma g MOJHOHR
(3aMKHYTOM) 3JIeKTpU4ecKoil enu. MouHoCTh UCTOYHHMKA ToKa. KopoTkoe 3aMbIKaHue.

KonzaeHncarop B 11enu NOCTOSTHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE TMPOLECCHl: aMIepMeTp, BOJBTMETD,
peocTar, CYETYUK IIEKTPUIECKON SHEPTUU.

JdemoHcTpaumnu.

W3mepeHue cuibl TOKa U HaIllPSHKEHUS.

HccnenoBanve 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UIA PE3UCTOpa, JIaMIIbI
HAKaJIMBaHUA U CBETOANO/A.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHJIPUYECKUX IPOBOJHHUKOB OT JJIMHBL, IUIOLIAIN
MIONIEPEYHOr0 CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTHUBIEHHS IMPH MOCTOSHHOM
HaIpsHKEHUH.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amplkaHME TaIbBAHUYECKOTO JIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTHUBIICHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Gatapeii.

TOKA B LIETH.

IIpakTnyeckne 3aHATHSA U JJabopaTopHbIe padoTsl 18,19,20




HccnenoBanue cMelIaHHOTO COeJHHEHHS PE3UCTOPOB.

H3mepeHue y1eJIbHOT0 CONPOTUBJIEHHUSI IPOBOIHHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HANIPSKEHUS VISl JIAMIIbI HAKAJTUBAHMS.

YBeqmueHue npejaeia u3Mepennsi ammnepmerpa (BoJabTMETpPA).

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHS UCTOYHUKA TOKA.

HccaenoBanue 3aBucumoctu IJC rajbBaHMYECKOr0 3J1€eMEHTa OT BPeMEHH NP
KOPOTKOM 3aMbIKaHUM.

HccnenoBanue pa3HOCTH MOTEHITMATIOB MEXKIY IMOJIOCAMU MCTOYHHKA TOKA OT CHJIBI TOKa
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 4.3.

Toxku B pa3nu4HbIX

cpenax.

OcHoOBHOE coiep:KaHue

Teoperuueckoe o0yueHue




DJIeKTpUYecKasi NPOBOAUMOCTD PA3JIMYHBIX BelleCTB. JJIeKTPOHHAsI IPOBOIUMOCTh
TBEPABIX  METAIOB.  3aBUCUMOCTb  CONPOTHBIIEHUS  METAUIOB  OT  TEMIIEPaTypHl.
CBepxXnpoBOIUMOCTb.

DJleKTPUYeCKHUl TOK B BakyyMe. CBOICTBA 3JIeKTPOHHBIX IY4YKOB.

IMoaynpoBoaunku. CoOCTBEHHAass W IpPUMECHas NPOBOAMMOCTb MOJIYIIPOBOJIHUKOB.
CsoiicTBa p-ni-nepexoja. [lonynpoBoaHUKOBBIE IPUOOPHI.

DJIEKTPUYECKHII TOK B JJIEKTPOJIUTAX. JJIEKTPOJUTHYECKAS IHCCOLMALUS.
DuiekTpoJm3. 3akoHbl Papajes 115 3JIeKTPOJIM3A.

OnexTpuueckuid TOK B razax. CaMoOCTOSATENbHBIH U HECAMOCTOATEIbHBIA pa3ps.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHudyeckue yCTpoOHCTBA M IPAKTUYECKOE NPUMEHEHHUE: TIa30pa3psiiHbIE JIaMIIbL,
3JIEKTPOHHO-Ty4eBass TpyOKa, MOJIYHPOBOJHHKOBBIE MPHUOOPHI: AMOA, TPAaH3UCTOP, (HOTOAMON,
CBETOAMO/, TallbBaHUKA, padUHUPOBAHME MEIM, BbHIUIABKA AJIOMHUHMS, 3JEKTPOHHAs
MUKPOCKOIIHS.

JdemoHcTpaumnu.

3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB

3axoHbl 25ekTpoauza Dapazes.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHEHHE POBOIMMOCTH METAIIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

IIpakTnyeckue 3aHATHSA U JJaGopaTOpHbIe padoThI 21

HaoJironenne 31eKTpoJim3a.

N3mepeHue 3apsia OHOBAJICHTHOTO HOHA.

HccaenoBanne 3aBHCMMOCTH CONPOTHBJICHHS] TEPMOPE3UCTOPA OT TeMIIepaTyphbl.
CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Tema 4.4

OcHoBHOe cofepxkaHue




Mar»auTHoe I10J1e

TeopeTI/meCKoe oﬁyqe}me

B3aumoneiicTBie NMOCTOAHHBIX MATHMTOB M NPOBOJIHHUKOB € TOKOM. MarHumTHOe
noJie. Bekrop MarHuTHOW MHAYKUMHU. [[pUHIUI Cyneprno3WIMM MarHUTHBIX ToJie. JInHum
MAarHuTHON MHAYKIUH.

MarnutHoe mojie IPOBOJHHKA C TOKOM (IPSMOrO IMPOBOJHHMKA, KATYIIKH M KPYTOBOI'O
BuTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuaa JlopeHna, eé HampaBjeHHe M MOAYJb. /IBHiKeHHe 3apsiKeHHOH 4YacTHULbI B
OHOPOJHOM MArHMTHOM moJie. Padota cuibl Jlopenna.

MaruutHoe nose B BeuiecTse. eppomMarHeTuky, napa- 1 1MaMarHeTUKH.

TexHuyeckue ycTpoiicTBa M TEXHOJOIMUECKHUE IPOLIECCHl: NMPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JEKTPOMArHUTOB, TECTEP-MYyJIbTUMETp, OJJIEKTPOJBUTaTeNb SIKOOH, yCKOpUTEIn
3JIEMEHTapHBIX YACTHII.

JdemoncTpanuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJIS TIOJIOCOBOTO M TOJKOBOOOPAa3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMI MarHUTHOW WHAYKIMH TOJS JJIMHHOTO TPSMOTO TMPOBOJHHUKA U
3aMKHYTOT'O KOJIbIIEBOT'O IIPOBO/IHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

Habmtoienne ABMKEHUS MydYKa IEKTPOHOB B MATHUTHOM TIOJIE.

[MpuHIMI OEHCTBUS IEKTPOU3ZMEPUTENHHOTO TPUOOPA MATHUTOITIEKTPHUECKON CHCTEMBI.

IIpakTHyeckue 3aHATHSA U J1a0opaTOPHbIE padoThI 22




HccnenoBanue MAarHUTHOTO 1OJIS IOCTOSIHHBIX MATHUTOB.
HccnenoBanue cBONUCTB (heppoOMarHeTUKOB.

HccnenoBanue neicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
HN3mepenue cuiibl AMmnepa.

W3ydenne 3aBUCUMOCTH CUIIBI AMITEpa OT CUJIbI TOKA.

Onpe;[eneHHe MarauTHOM HHAYKIOWH Ha OCHOBC U3MCPCHU CUJIbI AMHepa.

Tema 4.5
DJNeKTpOMarHuTHas
WHIYKIHA.

OcHoBHOE€ coacpkaHue

Teopernueckoe o0yueHue

SBieHne 3JIEKTPOMATHUTHOW MHAYKUIHMH. [I0TOK BeKTOpa MArHMTHOM HHIYKIMH.
OJC unayknuu. 3akoH 3JeKTpoMarHuTHOW uMHAyKuuu Dapaznes. BuxpeBoe 3jieKTpHYecKoe
noJie. Toxku ®Pyko.
O/1C nHAYKIMH B IPOBOAHMKE, IBUKYILEMCS B OZTHOPOAHOM MarHUTHOM IIOJIE.
IIpasuio JleHua.
NupayxkTruBHocth. KaTylmika MHAYKTHBHOCTM B L€l NMOCTOSIHHOrO TOKa. SIBjeHue
camonHaykuuu. {C caMOMHAYKIUM.
DHeprus MarHUTHOT'O TOJIS1 KATYIIKHU C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.
TexHnuyeckue yCTpPONMCTBA M TEXHOJOTMYECKUE MPOLECCHl: HMHAYKLIMOHHAS I€Yb,
COJIEHOW/I, 3aIIUTa OT IEKTPU3ALNHN TEJ TP JIBUKEHUHM B MATHUTHOM T10JI€ 3EMIIH.
JleMoOHCTpalun.
Habmronenue siBIeHUs IEKTPOMAarHUTHON HHTYKITUH.
Hccnenoanne 3aBucuMoct OJIC HMHIYKIMM OT CKOPOCTM HW3MEHEHUS MarHUTHOTO
MOTOKA.
ITpaBuio Jlenna.
[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.
SIBneHue caMOMHAYKIUH.
Uccnenosanue 3aBucumocty J/1C caMOMHIYKIMU OT CKOPOCTH M3MEHEHHUs CUIIBI TOKA B
LENH.
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HccnenoBanue siBjeHHs 3JIeKTPOMATHUTHON UHIYKIHH.
Omnpenenenre MHIYKIMA BUXPEBOIO MArHUTHOTO TIOJISI.
HccnenoBanue sBJI€HUS CAMOUHTYKIUH.

CoOopka MojeIM 3JIEKTPOMATHUTHOTO FeHepaTopa.

Tema 5.1
MexaHu4ueckue
KoJe0aHmsI.

Paznen 5. KoneOauus v BOJIHEL

OcCHOBHOe coJiepKaHue

TeopeTrnyeckoe o0yueHue

KonebdareabHnas cucrema. CBo60oAHbIE KOJIe0aHUS.

I'apmonnueckne kojedanuss. Kunemarnueckoe U JMHAMHUYECKOE  OIKCAHUE.
DHepreTuyeckoe OMUCAaHHWE (3aKOH  COXpaHeHHs  MeXaHHMYecKoW »Hepruu). BriBojg
JUHAMUYECKOTO  OINHUCAHUS TapMOHUYECKHUX KoJeOaHMM W3 HX DHEPreTMYecKoro |
KMHEMAaTUYECKOTO ONUCAHUS.

AMmiutyaa u ¢aza kosedanmuii. CBA3b aMIUIUTY/IbI KOJIEOAHUN MCXOIHOW BETMYUHBI C
aMIUTUTYAaMHU KoJiebaHuil €€ CKOPOCTH U yCKOPEHUSI.

Ilepuon wm yacrora kojedanmii. Ilepuong Mameix CcBOOOAHBIX — KoJieOaHUH
MaTeMaTH4ecKoro MasTHuka. Ilepuon cBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO MasiTHUKA.

IlonusiTue o0 3aryxawmux KojJdedaHusix. BwHYXIeHHBIE KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3atyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJICOaHMS.

TexHnyeckue yCTpONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: METPOHOM, Yachl, KauyelH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JleMoHCTpanum.

3anuch Koae0aTeNbHOrO ABHKCHHS.

Habmioienue He3aBUCUMOCTH NIEpUOa MajlbIX KoJIeOaHUi rpy3a Ha HUTU OT aMIUIUTYbIL.

HccnenoBanue 3aTyxaromux KoieOaHW U 3aBUCHMOCTH TIEpHOJIa CBOOOIHBIX KOJIeOaHUMH

OK 01
OK 02
OK 04
OK 05
OK 07
I[IK 1.2
IK 2.1
IIK 3.4
1K 4.4




OT COIIPOTUBJICHUA.

HccnenoBanune KoneOaHWd Tpy3a Ha MACCHBHOW MPYXHHE C IIETbI0 (OPMHPOBAHUS
npeCTaBICHUN 00 HIeaTbHOW MOJICITH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KOJICOAHUSX IPpy3a Ha IPY>KUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOaHUH.

Hab6nonenue pezonanca.

IIpakTnyeckue 3aHATHSA U JJa0opaTOpHbIE padoThI 24

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.
N3yuyenne 3aK0HOB AIBUKEHHS TeJIa B X0/1e KoJie0aHUii HA YIPYroM nojJBece.
W3y4eHnue qBUKEHHSI HUTSHOTO MasTHUKA.

[IpeoOpazoBaHue YHEPTHH B MIPY>KUHHOM MAasTHHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXaOUUX KOJICOAHUH.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 5.2.

OcHoBHOE coacpkaHue
3J'I€KTp0MaFHI/ITHBI

e KoJeOaHusI. Teoperuyeckoe o0yueHue




KonebdareabHblit KOHTYp. CB00OOIHbIE 31eKTPOMATHUTHBIE K0JIe0aHUSI B M1eaIbHOM
Koje0aTesbHOM KOHType. Popmyna Tomcona. CeA3p aMIuMTyAbl 3apsja KOHIEHcATopa ¢
aMIUTUTYZON CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UJIEATILHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarolue 3JIeKTPOMarHUTHblEe KojeOaHWs. BbIHyXIEHHbIE 3JEKTPOMarHUTHBIE
KoJIeOaHMS.

ITepemennblii TOK. MOIHOCTL NMEPEMEHHOr0 TOKA. AMIUIMTY/IHOEe M [eHCTBYIOLIee
3HaYeHHe CWJIbI TOKA M HANPSIKEHUS] TIPU pa3InyHON (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa
OT BPEMEHH.

CuHycouJanbHbIN IepeMEHHbIN TOK. Pe3ucTop, KOHJAEHCATOp U KaTylIKa UHyKTUBHOCTH
B LIENIM CUHYCOMJJAJIbHOIO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHc HanpskeHui.

Wneanbublil Tpanchopmatop. [Ipoussoactso, nepeziaya u notpediieHue
JIEKTPUYECKOM SHEPTUN.

OKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE anekTposHeprun. Kynsrypa
WCITOJIb30BAHUs DJIEKTPOSHEPTUU B ITIOBCEHEBHOM KU3HH.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: DJJIEKTPUYECKHA 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

JdemoHcTpaumnu.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

3aBHCUMOCTb YaCTOThI CBOOOTHBIX KOJI€OaHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuusmiorpaMMel 3JIE€KTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXarOMMX JIEKTPOMArHUTHBIX KOJIeOaHHH.

Mopenp 371eKTpOMarHuTHOrO reHepaTopa.

BoinykeHHBIE CHHYCOMIaTIbHbIE KOIeOaHusl.

Pesucrop, karynika NHIyKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc npu mocinenoBaTelbHOM COEAVMHEHUM PE3NUCTOPA, KAaTYIIKHM WHAYKTUBHOCTH U
KOH/IEHCATOopA.

VY CcTpoicTBO M MPUHIIMIT ICHCTBHS TpaHchopMaTopa.

Mopeinb TUHUU IEKTPOIIepENaUH.
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H3yuyenue Tpancpopmaropa.

HccenenoBanue mepeMEHHOIO TOKA 4epe3 IOCIEA0BATENbHO COCAUHEHHBIE KOHIEHCATOP,
KaTyIIKy U PE3UCTOP.

HabmnroneHue 371eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue padoThl HCTOYHUKOB CBETA B LIENH NIEPEMEHHOI0 TOKA.

Tema 5.3

OcHoOBHOE coiep:KaHue
Mexanuueckue u

snekrpomarautHsie{T eopeTnyeckoe 00yueHue




BOJIHEI.

Mexannuyeckue BOJIHbI, YCJI0BHS UX pacnpocrpaHenus. [lonepeynnie u mpoao/bHbIE
BOJIHBI. Ilepuoa, ckoOpocTh pacipocTpaHeHus U AJIMHA BOJIHBI. CBOIICTBA MEXAHUYECKUX BOJIH:
OTpakeHue, npejaoMieHue, nHTepdepeHus u Tudpaxus.

3ByK. CKOpOCTh 3BYKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBO€ 3arpsi3HeHHE OKpYKarOLIEH CpeJibl.
DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYUSHUS 3JIEKTPOMArHUTHBIX BOJIH.
—_—» —»
B3anMHas opuentauus BekTopoB E, B,V B 371eKTpOMarHuTHOM BOJIHE.
CBoiicTBa SJEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPETOMIICHHE, TMOJISpU3aIus,

uHTephepeHus u Tudpakims.

[IIkana 371€KTPOMarHUTHBIX BOJH. [IpUMeHEHHEe 3JIEKTpPOMAarHUTHBIX BOJIH B TE€XHUKE U
OBITY.

[TpuHIMIBI paAMOCBS3U U TeNleBUACHUA. Pannonokanus.

DEeKTPOMarHUTHOE 3arps3HEHUE OKPYXKalOLIe cpeibl.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE NPUMEHEHUE: MY3bIKaJbHble MHCTPYMEHTHI,
pagap, paaWONpUEMHMK, TeEJeBU30p, aHTeHHa, Tenedor, CBU-neun, yiabTpa3zBykoBas
JMarHOCTHKA B TEXHUKE U MEJIUIIUHE.

JleMoHCTpaL UK.

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHA.

HabmoneHue oTpaxeHus U NPeToOMICHUS MEXaHUUECKUX BOJIH.

Habmonienue nntepdepeHnu v AMPpakiud MEXaHMYeCKUX BOJIH.

AKyCTHYECKHIl pe3oHaHC.

CBoiicTBa yJIbTpa3ByKa U €ro IpUMEHEHHE.

Habmionenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOM W YacTOTOU
KOJIeOaHUH.

HccnenoBanue  CBOWCTB  JJEKTPOMAarHUTHBIX ~ BOJH:  OTPaK€HUE, IMPEIOMIICHHE,
noJsipusanus, Tudpakuus, uHTepdepeHus.

OO6Hapy:xeHnue HH(PaKpacHOTro U yIbTPa(hUOIETOBOTO U3TyUYSHHUN

IIpakTuyeckue 3aHATHA U JJadopaTOpHbIE padoThI 26




W3yuenune napameTpoB 3ByKOBON BOJIHBI.
H3y4yenue pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBeE.

Omnruka

Tema 5.4

OcHoBHOE coiep:KaHue

TeopeTnyeckoe o0yueHue

IIpsaMosMHeliHOe pacHpocTpaHeHMe CBeTa B OJHOpPoaHO# cpexe. Jlyu cBera.
Toue4yHbIil HCTOYHHUK CBETA.

OtpaxkeHue cBera. 3aKkOoHbl OTpakeHUsl cBera. IlocTpoeHue M300pakeHH B IIOCKOM
3epkanie. Cheprdeckue 3epkaa.

[Ipenomnenne cBera. 3akOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIM TOKa3arenb
npenomiieHuss. OTHOCUTENbHBIM IOKa3aTenab IpejaomiieHus. [1ocTOSHCTBO 4YacTOThI CBeTa U
COOTHOLUEHHUE [UIMH BOJH IIPH NEPEXOAE MOHOXPOMATHUYECKOIO CBETA 4Yepe3 IPaHMIly pasnera
JBYX ONITHYECKUX CPEN.

Xon nyuelt B nmpusme. ucnepcus csera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

ITontHOE BHYyTpeHHEE oTpakeHue. IIpenenbHbIi yroi MoIHOro BHYTPEHHETO OTPAKEHUS.

CoOuparomiue M paccewBarolye JuH3bl. ToHKasg JnuH3a. DOKycHOe paccTosiHME U
ONTHUYECKasl CUJIa TOHKOW JIMH3bl. 3aBUCUMOCTh (DOKYCHOI'O PAacCTOSIHUSL TOHKOW ceprueckoit
JIMH3bI OT €€ FeOMETPUH U OTHOCUTENILHOTO MOKa3aTeNs IPeIoMIICHUS.

dopMysa TOHKOW JIMH3BL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xoa myya, MPOIIEIIIEro JUH3Y MO/ IPOU3BOIBHBIM YIJIOM K €€ IJIaBHON ONTUYECKOH OCH.
[TocTpoenne n306pakeHUI TOUKU U OTpe3Ka MPSIMON B COOMPAIONINX U PACCEHBAIONIUX JTMH3aX U
UX CUCTEMaX.

Ontuueckue nmpudopsl. Pa3permatomniast cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMA.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBass onrtuka. Wuatepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIIOBUS
Ha0JI0/IeHNsI MAKCUMYMOB U MUHUMYMOB B HHTE€P(QEPEHIIMOHHON KapTHHE OT JBYX KOI€PEHTHBIX
UCTOYHUKOB. [IprMeps! kmaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaknuss  cera. JudpakumoHHas pemérka. YciaoBue HAOMIOICHHUS TJIABHBIX
MaKCHUMYMOB IpH MaJICHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

JdemoHcTpanmu.




3aKOHbBI OTPa)KEHUS CBETA.

HccnenoBanue npesnomieHus CBETa.

Habntoienne noaHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBo1a.
HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 MIOCKOMAPAIIIEIBHYIO IIACTUHY U IIPU3MY.
HccnenoBanue CBOMCTB M300paykKeHHM B JIMH3AX.

Monenu MEUKPOCKOTIa, TEIEeCKOIIa.

HaGmonenue naTepdepeHIm cBera.

HaGuroieHre 1IBETOB TOHKUX TUIEHOK.

HaGmronenne nudpaknmu cBera.

N3zydenune qudpakiinOHHON PEMIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

Habmronenue aucnepcuu cBera.

Habmroienue nonsipusanuu cBera.

[TpuMmeHeHne noIIPOUIOB ISl U3yUEHUSI MEXaHUYECKUX HaMPsHKeHUN
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N3mepenne nokasaresns IpeJoMIIEHUs CTEKIIA.
HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSHUS OT BEIIECTBA (Ha MPUMEPE KUAKHX
JINH3).
N3mepeHne poKyCHOro pacCTOSIHHSI pacCEUBAIOIINX JIUH3.
IMosryuenne n3odpa:keHusi B cucTeMe U3 IJIOCKOI0 3epPKaJia U JIMH3BI.
Monyyenne uzo0pakeHust B cUCTeMe U3 IBYX JIMH3.
KoHcTpyupoBanue Teneckonu4ecKiuX CUCTEM.
Ha6mronenue qudpakuun, nHTephEpEHIINN U TIOJISIPU3AINH CBETA.
N3yyenue nonsgpuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU AUAJIEKTpHKa. M3yueHue
UHTEepPEPEHINH Ja3epHOr0 U3TYUCHUS Ha JBYX LIEIISX.
HabGmonenue aucnepcum.
Habmionenue u uccrienoBanue qUGpakinOHHOTO CIEKTPa.
N3mepenne 1iMHbI CBETOBOM BOJIHBI.
[TonyyeHnue criekTpa U3y4eHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHOMN PEIIETKY.




Pa3nes 6. OcHOBBI cieHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH.

BOJTHOBOW IyaJIi3M

Tema 6.1 TeopeTnyeckoe o0yueHue
OcHoOBBI
CHenuaIbHON
TEOPUH
OTHOCHUTEIIbHOCTH
I'panunbl NMPpUMEHUMOCTH KJjaccudeckoil MexaHuku. [loctynarsl cnemuaibHOM OK 01
TeOPHH OTHOCUTEIbHOCTH. OK 02
IIpocTpancTBeHHO-BpeMeHHO# uHTepBai. I[IpeoOpazoBanus Jlopenma. VYcnosue 8§ 8;‘
NPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHHME BPEMEHM M COKpallEHUE OK 07
JUTVHBL.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MacChl ¢ SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs OKOSI.
TexHu4eckue yCTpONCTBA W TEXHOJOTHMYECKHE TPOIECChl: CIYyTHUKOBBIE MPUEMHHKH,
YCKOPUTENH 3apsyKEHHBIX YACTHII.
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Omnpenenenre UMIyIbCa U SHEPTUU PEIATHUBUCTCKUX YacTUIl (M0 ¢ororpadusiMm TpEeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM T10JIE).
Paznen 7. KBantoBas pusuka.
Tema 7.1 Teoperuyeckoe o0yueHue
KopnyckynspHo-




PaBHOBecHOe TemJioBoe H3jIydyeHHe (M3/1ydYeHHe a0COJIOTHO YEPHOro Tena). 3aKOH
cmemenusi Buna. I'mnore3a Iliianka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJIbC (DOTOHA.

®dotorpdexr. Onbitel A.I'. CroneroBa. 3akoHbl Gotodrddexra. YpaBHeHHE DUHINTEHHA
s potordexra. «KpacHas rpanuna» horodddekra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIIOTHO MOIJIOIIAIONIYI0 H
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1.H. Jlebenena.

BosHoBEIE cBolicTBa Yactul. BosHbl ne bpois. [{nuna BosHBI e bpoiinsg u pasmepsl
00J1aCTH JIOKAIHM3alKU JBIKYIIEHCS YacTHIbl. KopmycKymsipHO-BOJIHOBOH Ayanu3Mm. Judpakuums
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crneuunduka usmepenuit B Mukpomupe. COOTHOLICHHS] HEOMNpeesIeHHOCTe!

I'eitzenOepra.

JdeMoHcTpanum.

®oTo3ddeKT Ha YCTAaHOBKE ¢ IUHKOBOM IJIACTHHOM.

HccnenoBanme 3akoHOB BHELTHETO poTOdPeKTa.

HccnenoBanue 3aBUCHMOCTH COITPOTHUBIICHUS MOIYIIPOBOJHUKOB OT OCBEIIEHHOCTH. CBETOINO.
Conneunas Oarapes.

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.2
IIK 2.1
IIK 3.4
1K 4.4
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HccnenoBanune poropesncropa.
N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.
HccaenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOMO/ OT HATIPSIKEHHUSI.

Tema 7.2 ®uznka
aToMa.

Teoperuyeckoe o0yueHue

OnpIThI 0 MCCJIE0BAHUIO cTPoeHus aToma. [lnanerapuas monens aroma Pesepdopaa.

Ioctynarsl bopa. M3inyuenue u nornomuieHne (OTOHOB IPU MEPEXo/ie aTomMa ¢ OJJHOTO
YPOBHS DHEPTHH Ha APYTOMl.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYKJIEHHOE U3TyueHue cera. Jlasep.

JdemMoHcTpanuu.

Mopenb onbiTa Pesepdopra.

Ha6mronenve nuHeRYaThIX CIIEKTPOB.




YCTpoUCTBO U IEHCTBUE CYETYMKA HOHUZUPYIOIIUX YACTHULL.
OmnpeneneHre NIMHBI BOIHBI JIA3€PHOTO U3ITyUYCHHUS.
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Hab6mronenue nuHeRyaToro criekTpa.
UccnenoBanue criekTpa pa3pe:KEHHOr0 aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE TTOCTOSTHHOM
Punoepra

Tema 7.3 ®usuka
ATOMHOIO S1/1pa 1
HIEMEHTAPHBIX
YACTHLI.

TeopeaneCKoe 06yqe1me

Hyxnonnas moznens sinpa [eitzenOepra-MBanenko. 3apsan siapa. MaccoBoe 4ucio spa.
N3oTomnsl.

3aKOH paJUMOAKTUBHOIO pacnajna. PaavoakTuBHbE WH30TONBI B mpupoae. (CBoiicTBa
MOHU3UPYIOLIET0 U3IydeHus. BiusiHue painoakTUBHOCTH HA dKUBbIE OpraHU3Mbl. ECTECTBEHHBIM
¢don uznyuenus. Jlozumerpus.

OHeprus CBA3U HYKIJIOHOB B sifpe. SnepHble cuibl. JlegexT macchl spa.

SAnepusie peakuuu. [lenmenue u cuHTe3 saep. SnepHele peaktopsl. [IpoGmembr
YIOPaBISIEMOTO TEPMOSIEPHOTO CHHTE3a. KOJOTHYECKUE aCIEKThl Pa3BUTHUS  sAJIEPHOU
DHEPIrETUKMU.

MeTo1bl perucTpaliy U UCCIEIOBAHUS AIIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaIbHbBIE B3aUMOAEHCTBUA. baproHbl, Me30HBI U JienToHBI. [IpencraBienue o
CranpaptHoil Mmosienu. KBapk-ritooHHas MOJAEIb aJpOHOB.

®usuka 3a npenenamMu CTaHaapTHOW Mozienu. TéMHas Matepust U TEMHAsI SHEPTHSL.

EnunHcTBO U3nyecKoil KapTUHBI MUPA.

TexHuuyeckue YCTPOiCTBA W TEeXHOJOTMYeCKHe TMPOLecChbl: JO3UMETpP, Kamepa

Bunbcona, siiepHbIil peakTop, TepMOSICPHBINA peakTop, arToMHasi 60M0a, MArHUTHO-PE30HAHCHAS
TOMOTpadus.
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actpoHoMud. [IpuMeHUMOCTh 3aKOHOB (U3UKU i OOBSCHEHHS MPHUPOABI KOCMHYECKUX
00BEKTOB.

MeToapl acTpOHOMHYECKMX uccieqoBaHUM. COBpEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
paTuoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

ConneuHas cucrema.

Comnnne. ConHeunas akTUBHOCTh. McTtounuk sHepruu CosHIa U 3BE3.

3BE31pl, HMX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CIEKTpajbHBIA Kjacc -
CBETUMOCTBY». 3BE3/bl ITIaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCUMOCTh «MAacca - CBETUMOCTBY JJIS
3BE3] TJIABHOM  IIOCIENOBAaTENBbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMeHHbIE
IIPEJICTaBJICHUSI O IPOMCXO0KIAEHUH U 3BoonK CoHIa U 3BE37. OTallbl )KU3HU 3BE3.

Mnineunsiii [TyTh - Hama [Manaktuka. [lonoxxenne u apmxenue Connna B ['anaktuke. Tumst
rayiakTuk. PajmoranakTiuku u kBazapel. YEpHBIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3inyuyeHune.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménusie npo0i1eMbl aCTpOHOMUH.

Hccnmenoanue TpekoB 4acTHI] (ITO TOTOBBIM (hoTorpadusm). 2
UccnenoBanue paanoakTHBHOTO (JOHA C HCIIOIb30BAaHUEM J03UMETPA.
I/I3yquHe IO IO CHUA 66Ta-‘laCTI/IH AJIJFIOMHMHHUEM.
Pa3znen 8. DieMeHTHI aCTPOHOMUM U ACTPOPU3UKH.
Tewma 8.1 Teopernueckoe o0yueHue OK 01
DIIEMEHThI OK 02
ACTPOHOMUU U OK 03
ACTPOPU3UKH. OK 04
OK 05
OK 07
Ortanbl pa3BuTusi acTpoHoMuu. [lpukinazHoe U MHPOBO33PEHYECKOE 3HAUYCHHE 10

IIpakTHYeckue 3aHATHS U J1adopaTopHbIe padoThl 32,33




HaOmonenust 3BE€3mHOTO HEOGa HEBOOPYKEHHBIM TJ1a30M C HCIONH30BAHWEM KOMITBIOTEPHBIX 4
HpI/IJ'IO)KCHI/Iﬁ L ONpCACIICHUS TMOJIOKCHUA HeOeCHBIX OOBEKTOB Ha KOHKPCTHYIO OaTy: OCHOBHBLIC
co3Be3us CeBepHOTO MonyIiapus u spkue 38€31b1. JuddepeHimpoBaHHbIii 3aueT.
Teop. 92
Jlaboparopubie pabOThI 66
Bcero 158




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

4.1. Tpe6oBaHHMSI K MUHUMAJILHOMY MaTepUAJIbHO-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);

HarJsIIHBIC TOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOnmul, Tuiakatel: «®du3ndeckue BETUYHHBI 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 BhIcIIero oopazoBanus Poccuiickoit @enepanuu (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.®. dusnka ans npodeccuil v crenuanbHOCTEN TEXHUYECKOro Npoduis: yueOHUK
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 TTOCOOME IS IKOJILHUKOB U a0UTYPHEHTOB.

Uepnoyuan A. . ®usuka 3agauu ¢ OTBeTaMu U penieHussMu. M. KHUKHBINA oM « Y HUBEPCUTET
3. T.. Tpodumona. CrnpaBounuk 1o ¢Pusuke. YueOHOe mocobue i 001meodpa3oBaTeIbHBIX
YUPEKICHUN HAYAIBHOTO U CpeaHero mpodeccruonanbHoro oopasopanus. M. Akanemus, 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 TUCTAaHIIMOHHOTO 00yueHus: oOpazoBarenbHas mwiargopma Moodle, PowerPoint, anexTponnas
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, Tema 4.1,4.2,4.3,4.4,4.5 [IpakTuueckue
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 CopneiicTBOBaTh

P2, Tema 2.1, 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 OpoHTAIBHBIN OIIPOC
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 3aHATUS
1K 1.1. BemmonHsTs cOOpKY P1 Tema 1.1 KoHnTponbHble paboThl

Pa3IHYHBIX y3JI0B P2, Tema2.1,2.2,2.3,2.4 Pa3noypoBHEBbIE
MEXaTPOHHBIX P3, Tema 3.1,3.2,3.3 3aJaHus
MpOrpaMMHPOBAHHC 11 P4 Tema4.1,42,4.34.44.5 DpOHTANBHEIH OIPOC
YCTPOHCTB I CHCTCM. P.5 Tema 5.1,5.2,5.3,5.4 JlaGopartopHble

P.6 Tema 6.1 paboTsI

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

P.8 Tema 8.1 3aHATHUA
[IK 2.1. BoIsiBIISITS BHELIHHE P1 Tema 1.1 KonTponbHble paboTh

Ae(eKThl y3II0B 1 arperaTon P2, Tema2.1,2.2,2.3,2.4 Pa3zHoypoBHeBbIE
o0ctyKHBaHHE _ YsnmoB | P3 Tewma3.1,3.2,3.3 3aJaHus
MCXAaTpOHHBIX  yCTPOUCTB W | pg Tema 4.1,4.2,4.3,4.4,4.5 D®poHTATBHBIN OIPOC
CHCICM B pe3ylIbTate  MX | p 5 Tema 5.1,5.2,5.3,5.4 JlaboparopHbie
BHCILIHETO 0cMOTpa. P.6 Tema 6.1 paboThI

P.7 Tema7.1,7.2,7.3 IIpakTnueckue

P.8 Tema 8.1 3aHATHS
1K 3.3. Bemonnsars montax u | P1 Tema 1.1 KonTponbHble paboThl

HaCTPOMKY CpPEJICTB U3MEPEHUI
u

POOOTOTEXHUYECKHUX YCTPOWCTB
Y CHCTEM.

P2, Tema2.1,2.2,2.3,2.4
P3, Tema 3.1,3.2,3.3

P4, Tema 4.1,4.2,4.3,4.4,4.5
P.5 Tema 5.1,5.2,5.3,5.4
P.6 Tema 6.1

P.7 Tema7.1,7.2,7.3

P.8 Tema 8.1

Pa3HoypoBHEBEIE
3aJJaHus
@pOHTAIBHBIN OIIPOC
JlaboparopHbie
paboThI
[IpakTrueckue
3aHATHS
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