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CogepxaHuie MPOrpaMMbl pealiu3yeTcsi B MPOIECCe OCBOSHUS CTYACHTaMHU OCHOBHOM IMPOrpaMMBbI
cpeaHero mpodeCCHOHATBPHOTO O0pa30BaHUs C IMOJMydYeHHEeM CpeaHero oOmiero oOpa3oBaHus,
pa3paboTanHoii B coorBeTcTBUU ¢ TpeboBanusmu GI'OC COO, a takxke ¢ yuéroMm TpedoBanuit ®I'OC
CIIO 15.02.17 MonTax, TeXHHYeCKOe 00CTYKUBAHUE U PEMOHT ITPOMBIIIJICHHOTO 000pYy10BaHwMsI (110
OTpacysiMm)

PabGouas nmporpamma  yueGHoro mpenmera «®uszuMka» A8 CIEHUAIBHOCTEH  CPEAHETrO
npodeccuoHansHOr0 00pa3oBaHusi pa3paboTaHa B COOTBETCTBMM C TPEOOBAHUAMHU CIIEAYIOLIUX
JIOKYMEHTOB:

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

e [IIpuxkaz Munnpocsemenus Poccun ot 24.08.2022 Ne762 «OO0 yrtBepxkaenun Ilopsnka
OpraHM3alMl ¥ OCYLIECTBIIEHUS O0pa30BaTEIbHONW JEATEIBHOCTH IO 00pa3oBaTelbHBIM
mporpaMMaM  cpefHero  npodeccuoHalbHOrO  oOpasoBanus» (B pen. Ilpukasa
Munnpocseierus PO ot 20.12.2022 N 1152);

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

o [lIpuka3 MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @eneparuu ot 12.09.2023 Ne676
«O0 yTBepxkIeHNN (eepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa CPEAHETO
npodeccHoHATLHOTO 00pa3zoBaHus 1o cremuatbHocTH 15.02.17 MoOHTaX, TEeXHHYECKOE
00CTy>KUBaHUE ¥ PEMOHT IPOMBIIIIICHHOTO 000pyA0BaHus (TI0 OTPACIIsM)

° IIpukaz Munnpocsemennss Poccum ot 18.05.2023 N 371 "OO6 yrBepxkumeHun ¢eaepaibHOM
00pa3oBaTeIbHOM MPOrpaMMBbI CpeHero ooduiero oopazoBanus';

° [Tpuka3 Munnpocsemenus Poccun ot 21.09.2022 Ne 858 «O6 yTBepkaeHuu (eaepaabHOro
nepevyHss y4eOHWKOB, JOIMYIIEHHBIX K WCIONB30BAaHUIO TIPU peau3alldiil  WMEIOIIHX
TOCYJApPCTBEHHYIO aKKpPEIWUTAIMIO 00pa30oBaTeNbHBIX MPOrpaMM HA4ajJbHOTO OOIIEro,
OCHOBHOT'O OOIIEro, CpeJHEero oOIlero oOpa3oBaHMs OpraHU3AlMSIMHU, OCYIIECTBISIONIMMU
00pa30BaTeNbHYI0 JEATEIBbHOCTh M YCTAHOBIEHHS IPENENbHOTO0 CpPOKa HCIOIb30BAHUS
UCKITIOUEHHBIX yueOHUKOB  (pen. ot 21.02.2024);

e Pacrnopspkerrie MunnpocBemenuss Poccun ot 30.04.2021 1. NoP-98 «O6 yTBepkneHun
Konnenuun npenogaBanus o0meo0pa3oBaTeNbHbBIX TUCIUIUINH C YI€TOM MPOQecCHOHATBLHOM
HAINpaBJICHHOCTH TPOTPaMM CPEAHEro NpodecCHOHATBHOrO OOpa30BaHMS, PEATU3yEMBIX Ha
0a3e OCHOBHOTO O0IIEro 00pa30BaHU;


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

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

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

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

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


https://spo-lab.ru/soospo/4
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1. HIOACHUMTEJIBHAS 3AIIMCKA

[Mporpamma y4eOHOro TpeaMETa OPHEHTHPOBAHA Ha pealu3anuio  (eaepaabHOro
KOMITOHEHTa TOCYJapCTBEHHOT0 obOpa3oBaTenbHOro cranmapra (mamee — PIOC) cpemHero
obero obpasoBanus «Du3Mka Ha yriIyOJIEHHOM YPOBHE B Ipe/eiaX OCBOCHHS CTYJICHTAMH
OCHOBHOW TPOrpaMMbl CpeIHEro MNpodecCHOHATbHOr0 00pa30BaHUsl C y4eToM Mpoduiis
MOJTy9aeMOTro MPOPECCHOHATBHOTO 00pa30BaHMUS.

dusnka Kak Hayka O HamOosee OOMIMX 3aKOHAX TNPHUPOJbI, BHICTyHas B KauecTBe
y4eOHOTO TpeAMeTa B IIKOJE, BHOCHT CYIICCTBEHHBIH BKJIAJ B CUCTEMYy 3HaHHHA 00
okpy»xatouieM Mupe. Kype ¢pusnku - cucreMoo0pa3yromuii 111 €CTeCTBEHHO-HAayUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3yYaeMbIX
XUMHeH, Ouosoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnoiab3oBaHHE W aKTUBHOE
OpUMeHeHHe (U3UYECKUX 3HAHUI ONpeAenusio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJIyYeHHs HOBBIX
MaTepHajoB C 3aJaHHBIMH CBOWCTBaMH. M3ydeHune (M3MKM BHOCHT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromerocs, B (OPMHpPOBAHUE
YMEHUI PUMEHATh HAYYHBI METOJ MO3HAHUS MIPY BBIITOJIHEHHH UMH YI€OHBIX UCCIIETOBAHHIA.

B ocHOBY Kkypca (pu3uKu Ha ypOBHE CpEIHET0 001ero 00pa3oBaHus MOJIOKEH Pl UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Wnes nenoctHocTu. B COOTBETCTBUM ¢ HEN KypC SIBIISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BceX pa3ziesioB (pU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Wnes renepanuszanuu. B coorBercTBUM ¢ HEll MmaTepuan Kypca (QU3MKH OOBEAMHEH
BOKpYT (usnueckux teopuil. Benymum B Kypce siBisieTcss GopMHUpOBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U TOJIE.

Nnes  rymanumrapmsanuu.  Peasmsanus  waew  NpeanosiaraeéT — MCMOJIb30BaHHUE
TYMaHUTApHOIO TOTEHIMana (pU3NYecKod HayKH, OCMBICICHHE CBS3M DPa3BUTHS (DU3MKH C
pa3BUTHEM OOIIECTBa, a TaKXXe€ C MHPOBO33PEHUYECKHMH, HPABCTBEHHBIMU M 3KOJIOIMYECKHUMHU
nmpodiieMaMu.

Wnesa npuxnagHoit HanpasieHHOCTH. Kypc ¢pu3nku yriy0iaEHHOro ypoBHS MpeAnoaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKMX U TEXHOJOIMUECKHUX MPUIIOKEHUN H3yUEeHHBIX
Teopuil W 3akoHOB. [lpu 3TOM paccMaTpuBarOTCs Ha YypOBHE OOIIMX MPEACTAaBICHUNA U
COBpEMEHHbIE TEXHUUECKHE YCTPOUCTBA, M TEXHOJIOTHH.

Nnes skonormszanuu peannsyeTrcss IMOCPEACTBOM BBEACHHUS DIIEMEHTOB COJEpKaHUA,
MOCBSIIEHHBIX HKOJIOTMYECKUM IIPOoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AHbI

C pa3BUTHEM TEXHUKHU M TEXHOJIOTHUH, a TaKkKe 00CYKJICHHS TPOOJIEM pallMOHAIBHOTO
IPUPOONOIB30BAHUS U SKOJIOTUYECKON 0€301MacHOCTH.

OcBoeHnne cojiepkaHHsl MPOrpaMMbl MO (U3UKE CTPOUTCS HAa MPUHIUNAX CHUCTEMHO-
NesITeIbHOCTHOTO moaxona. Jns ¢usuku peanuzamust 3THX NPUHLUMIOB Oa3upyercs Ha
HCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO AEeMCTBYIOLIEro QakrTopa
yuebHOoro mpouecca. Jlns yrimyOn€HHOTO YpOBHS - 3TO CHUCTEMa CaMOCTOSTEIbHOIO
YUYEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIbHbIE YUYEHUYECKHE OIbBITHl MpHU
M3Y4YeHUH HOBOI'O MaTepuaina, JadopaTopHble paboThl U paboThl MpakTHUKyMa. B mporpamme no
¢u3uKe cucTeMa YYEHHYECKOrO OKCIEpPUMEHTa, JabopaTOpHBIX pabdOT U MpaKkTHKyMa
IpelCTaBiIeHa €IUHBIM IMepeyHeM. BpIOOp TeMaTHKH Ui O3THX BHJOB YYCHMYECKHX



MPAKTUYECKUX PabOT OCYyIIECTBISETCS YYaCTHHKaAMU 00pa3oBaTeNbHOTO Ipoliecca HCXOAs W3
OCOOCHHOCTEH MOYpPOYHOrO TUIAHUPOBAHHMS M OCHameHWs KkaOuHeta ¢usuku. [lpu 3TOM
o0ecrieynBaeTcsl OBIAJCHUE OOYYAIOUIUMKCS YMEHHUSMH TPOBOAUTH NPSMbIE M KOCBEHHBIC
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKUX BEIWYMH M IOCTAHOBKY OIBITOB II0
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcs: pelieHno pacu€THBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom
JUIsL pacu€THBIX 3a7]ad MPUOPUTETOM SIBIISIFOTCS 3a3/1a4dl C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
buznyeckoil MoJiebl0, MO3BOJIAIOIINE PUMEHATh W3YUCHHbBIEC 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJTHOTO paszjieNia Kypca, Tak U MHTErpuUpys IpUMEHEHUE 3HaAHWM U3 pa3HbIX pasnenon. (s
Ka4eCTBEHHBIX 3a/lad TMPHOPUTETOM SBISIIOTCA 3aJaHuss Ha OOBsICHEHUE/NpeacKa3aHue
NpOTeKaHUs (PU3NYECKUX SBICHUN U MPOLIECCOB B OKPYKAIOWIEH KHU3HH, TpeOyromue BhIOOpa
(bu3nvecKoil MoIeNH Ui CUTyalluy MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuasbHO- TEXHUYECKOMY
obecrnieueHnI0 y4eOHOTo mporecca Kypc (U3MKH YIIIyOIEHHOTO YPOBHS Ha YPOBHE CPEIHEro
oOmiero o0Opa3oBaHMs JOJKEH HM3ydaThCs B YCIOBUSIX IMpEAMETHOTO KabuHera. B kaOunere
bu3HUKH TOIKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 0OOPYIOBAHKE IS BBHITIOTHEHUS YKa3aHHBIX
B IporpaMme 1o (u3MKe YYCHHUECKHUX OIBITOB, TAOOPATOPHBIX paboT U pabOT MpakTUKyMa, a
TaKXe JJIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JemoHcTpanionHoe o0opyaoBaHue GOPMHUPYETCS B COOTBETCTBHUH C IPUHIIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00€CIeYrBaeT MOCTAHOBKY NEPEUUCIEHHBIX B IIPOrpaMMe I10
(¢u3MKe KIIOYEBBIX JEMOHCTpAlUi MAJisi HCCIEJOBAHMS HM3yYaeMbIX SIBJIEHUI M IPOLIECCOB,
SMIUPHUUECKUX U (PyHIAMEHTaIbHBIX 3aKOHOB, UX TEXHHUUYECKUX MPUMEHEHUH.

JIaGopatopHoe 00OpyJOBaHUE Ul YYEHHUYECKHX MPaKTHYECKUX paboT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUJIEKTOB M oOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1TaOOpaTOPHOro OOOpYyJIOBaHUS JOJDKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M ILU(POBBIX NMPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:
(dbopMUpOBaHNE UHTEPECA U CTPEMIIEHUS 00YHAIOIINXCS K HAYYHOMY H3yUEHUIO

MIPUPO/IbI, Pa3BUTHE UX MHTEIJIEKTYyaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUH O HAydyHOM MeETOA€ IMO3HaHuiA M (HOpMHUpPOBaHME
MCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPY KAIOIUM SIBJICHUSM;

¢dbopMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJjbTaTa W3y4E€HUS OCHOB CTPOEHUS
MaTepuy U pyHJaMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dbopMupoBaHUe yMEHUI OOBSICHATH SBJICHHS C MCHOJIb30BaHUEM (DU3MUYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeNIbCTB;

(dbopMupOoBaHUE NPEACTAaBIECHUN O POl (U3MKU JJIS Pa3BUTHUS JIPYTHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHU;

pa3BUTHE TPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaTbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (PU3UKOM, IOJrOTOBKA K AajbHEHIIEeMy 00yUYEeHHUIO

B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3TUX Iieneil o0ecrneunBaeTcsi pelieHHeM CIeAYIOIIUX 3ajady B Mpoliecce
n3y4deHus Kypca GU3UKUA Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaAHUM 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (U3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO (PU3UKY
1 DJIEMEHTHI aCTPOPU3HKH;



dbopMUpoBaHME YMEHUIl NPUMEHATh TEOPETUYECKHUE 3HAaHUA IS  OOBSCHEHUS
(GU3HYECKUX SIBICHUN B MPUPOAC WU ISl TPUHSATUS NMPAKTHUECKUX DPEIICHUH B TOBCETHEBHOM
JKU3HU,

OCBOCHHE CIIOCOOO0B pPelIeHHs pa3IMYHbIX 33724 C SIBHO 33JaHHON (PU3MYECKON MOJIEIBIO,
3a[a4, MOAPa3yMEBAIOIINX CAMOCTOSATEIILHOE CO3/1aHue (PU3MUECKON MOJIENN, COOTBETCTBYIOLICH
YCJIOBHSIM 33J1a4M, B TOM YHMCJIE 337]a4 HUH)KEHEPHOTO XapaKTepa;

MOHUMaHUe (U3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELLY;

OBJIaJICHHE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS U MPOBEIEHUS (PU3MUECKHUX
OKCIIEPUMEHTOB, aHallM3a W UWHTEpIpeTanud WH(GOPMAIUU, OIPEICICHHS] TOCTOBEPHOCTH
IIOJIyYEHHOT' O pPe3yJIbTaTa;

CO3JIaHUE YCIOBUM ISl PAa3BUTUS YMEHUW IMPOEKTHO-HCCIENOBATENBCKOM, TBOPYECKOMU
JIEATEIIbHOCTH;

pasBuTHE UHTepeca K chepaM mpodheccnoHaNbHOMN e TEeNbHOCTH, CBSI3aHHON ¢ (U3UKOM.



2. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBHIEOBPA3OBATEJIBHOT'O YYEBHOI'O IPE/IMETA

[Tporpamma o0611€00pa3zoBaTeabHOrO yueOHOTO MpeaMeTa (Janee — npeamera) « Pu3uKa»
otpaxaet TpedoBanus PI'OC COO k pe3ynbTaTaM OCBOSHHUS 00pa30BaTEIbLHON MPOTPAMMBI 110
npenmery «®Pusukay. [Iporpamma sBisieTcss YacThI0O OCHOBHOW MPOTrpamMMbl CPEIHEro
npodeccuonanibHoro oo6pazoanus (namee — OIl CIIO) B coorBerctBuu ¢ ®I'OC CIIO mo
cnenqranbHOCTH 15.02.17 MoHTax, TeXHHYeCKoe OOCTyKWBaHHE W PEMOHT MPOMBIIUICHHOTO
obopynoBanusi (10 OTpacisiM), OCBaMBaeTCsl Ha YriyOiieHHOM ypoBHe. Ha u3yuenue ydeGHOTrO
npeamMera «dusnka» orBomurcs 224 yaca.

Kontponbs kauectBa ocBoeHus mnpeamera «®Du3uka» MNPOBOAUTCS B IMPOIECCE TEKYIIEro
KOHTPOJISI U IPOMEXKYTOYHOM aTTecTaliu.

Texkymuit KOHTPOJIb MPOBOAUTCS B Mpeenax y4eOHOro BpeMEHHU, OTBEJCHHOTO Ha MPEIMET, KaK
TPaJMLIMOHHBIMHU, TAaK U MHHOBAIIMOHHBIMU METOJIaMH, BKJIIOYasi KOMIIbIOTEPHOE TECTUPOBAHHUE.
Pe3ynbTaThl KOHTPOJISI YUUTHIBAIOTCS TMPHU MOABEJACHUU UTOTOB O mpenmery. [Ipomexyrounas
aTTecTalus NpoBOAUTCA B (hopMe dK3aMeHa 10 UTOraM U3YUYEHHS MpEeaMETa.

[TpomexxyTouHas arTecTanusi B BUJIEC DK3aMEHa IO MPEIMETY MPOBOJUTCS 3a CUET BPEMEHH,
OTBEJICHHOT'O Ha €r0 OCBOEHUE.

2.1 Mecto yueboHoro npeamera B crpykrype OII CIIO:

O6meo0Opa3oBaTenbHblil  yueOHbIH mpeaMeT «®Pu3nMKa» BXOJUT B COCTaB 00s3aTENIbHBIX
npeameToB o6meoopazoBatenbHoro mukiaa OIl CIIO mo cnenmanbsHoct 15.02.17 MonTax,
TEXHUYECKOE OOCTYy)KMBaHHE M PEMOHT IPOMBIIUICHHOTO OOOPYZOBaHMSA, U3Y4aeTCd B IEPBOM U
BTOPOM CEMeCTpax.

2.2. Llesqin ocBOeHHs1 Y41eOHOI0 NpeAMeTa:
Coneprkanre mporpaMmbl 00IIe00pa3oBaTeabLHOTO yueOHOro npeamera «Du3uKa» HarpaBiIeHO
Ha JIOCTH)KEHHUE CIIeyIoIel 1eu:

e (opmMupoBaHHEe y 00yUaIOIIUXCs YBEPEHHOCTH B LIEHHOCTH 00pa30BaHus, 3HAUUMOCTH
(bu3NIeCKUX 3HAHUH TSI COBPEMEHHOTO KBATH(UIIUPOBAHHOTO CIIEIHAIIICTA TIPU
OCYILECTBJICHUH €ro NMpo(ecCHOHANBHOM NesTeTbHOCTH;

¢ (opmupoBaHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

® OBJIAJICHUE CIIEIU(PUUECKON CUCTEMOM (PU3NYECKUX MOHATHHA, TEPMUHOJIOTHEH U
CHMBOJIHKOM;

® OCBOCHHE OCHOBHBIX ()M3NYECKHX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIAJICHHWE OCHOBHBIMU METO/IaMU HAYYHOTO MTO3HAHUS TPUPOBI, UCIIOIh3yEMBIMHU B
¢bu3uke (HabsOICHUE, ONTUCAHNE, U3MEPEHHE, BBIIBIKEHUE IMIIOTE3, IPOBEICHUE
JKCIIEPUMEHTA);

® OBIIAJICHUE YMEHHUSIMHU 00padaThIBaTh JaHHBIC YKCIIEPUMEHTA, OOBSCHITH MTOJyYCHHBIE
pe3yabTaThl, yCTAaHABIMBATH 3aBUCUMOCTH MEXKAY PU3NIESCKUMHU BETHINHAMH B
Ha0It0/1aeMOM SIBJICHUH, JIeTIaTh BBIBOIBI;

e (opMHUpOBaHME YMEHUS pelaTh (PU3MUECKUE 3a/1a41 PA3HBIX YPOBHEH CIIOKHOCTH;

® pa3BHUTHE MO3HABATENILHBIX HHTEPECOB, MHTEIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
nporiecce MpuoOPETEHHsI 3HAHUH C UCTIONB30BaHUEM PA3IIMYHBIX HICTOYHUKOB HH()OpMAITIH
Y COBpEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA; yMEHHH (POPMYITHUPOBATH U
00OCHOBBIBATh COOCTBEHHYIO MO3HIIMIO IO OTHOIICHHIO K (pr3myeckor mH(popmMaum,
MOJTy9aeMOM U3 pa3HBIX HCTOUYHUKOB;

e BOCIHTaHHE YYBCTBA FOPJOCTHU 32 POCCUHCKYIO (PU3UUECKYIO HAYKY.



2.3. IllianupyemMble pe3yJbTAThl 0CBOEHHUS] Y4eOHOI0 NpeiMeTa B COOTBETCTBUHM C
®I'OC CIIO u Ha ocHose ®I'OC COO

B pamkax nporpammsl yueOHoro mnpeamera «®Pusnka» 0OydyaroIIMMUCS OCBaMBAIOTCSA
JMYHOCTHBIC, METANpPEJIMETHBIE U MPEIMETHBIE PE3yIbTaThl B COOTBETCTBHH C TPEOOBaAHHSIMU
®OI'OC cpemnero obmero obpa3oBanus: audHoctHbie (JIP), wmerampeamernsie (MP),
npeametneie (I1P): OOGpazoBaTenbHBbIE pe3yiabTaThl ONPENEICHb B TMPUMEPHBIX PadOUYMX
nporpammax, PI'OC COO.

Kox ‘ [Inanupyemslid pe3ynbTaT
JIMYHOCTHBIE pe3yJIbTaThl

JIP1 JMYHOCTHBIE PE3YJIbTaThl TPA’KJAHCKOTO BOCIIUTAHUS:
P11 c(OPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMHU OOYYaroIerocsi Kak aKTUBHOTO WU
OTBETCTBEHHOI'O YJI€Ha POCCUHCKOr0o o01IiecTBa
IPUHATHE TPAAULIMOHHBIX OOIIEYETOBEUECKUX TI'yMAHUCTUYECKUX U
JIP1.2 JEMOKPAaTUYECKUX LIEHHOCTEH;
TFOTOBHOCTb  BECTHM COBMECTHYIO  JESTCIBHOCTH B  HMHTEpEcax
JIP1.3 IpaXJaHCKOro  oOlIecTBa, yd4yacTBOBaTh B  CAMOYIIPABICHUM B
00pa3oBaTesIbHOW OpraHu3aluiy;
YMEHHE B3aUMOJICHCTBOBaTb C COLMAJIbHBIMU HHCTUTYTaMU B
Jipl.4 COOTBETCTBUH C UX QYHKIMSIMHA U Ha3HAYCHUEM;
TFOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM NESATENbHOCTH;
JIP1.5
JIP 2 JIMYHOCTHBIE PE3YJIbTaThl HATPUOTHUUECKOTO BOCIIUTAHUS
JIP2.1 c(OpPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;
LIEHHOCTHOE  OTHOIIEHWE K  TOCYJapCTBEHHBIM  CHMBOJIAM,
Jp2.2 JOCTHKEHUSM POCCUMCKUX YUEHBIX B 001aCTU (PU3UKHU U TEXHHKE;
JIP 3 JMYHOCTHBIE PE3YJIbTaThl 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS
JIP 3.1 c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHUS;
CHOCOOHOCTh OLIEHMBATh CHUTYallUI0 U TPUHUMAThb OCO3HAaHHbBIE
pEILIEHNUs, OpPUEHTUPYSICh HA MOpaJIbHO-HPABCTBEHHBIE
TP 3.2 HOPMBI U IEHHOCTH,
B TOM YHCJIE B JAESTEIBHOCTH YUYEHOTO;
JIP 3.3 OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYyAyIIEero;
JIP 4 JIMYHOCTHBIE PE3YJIbTATHI 3CTETUYECKOIO BOCIIUTAHUS
ACTETUUYECKOE OTHOLIEHUE K MUPY, BKJIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
JIP 4.1 MpHUCyLIero (pU3NYEeCcKOl HayKe;
JIP 5 JIMYHOCTHBIC PE3yJILTAThl TPYIOBOI'O BOCIIUTAHMSI:
MHTEpEeC K paziIHuHBIM cepaM NpodecCHOHATBHON AEATENbHOCTH, B
TOM YHUCJIE CBA3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpINaTh
P51 OCO3HAHHBII BBIOOp Oynymeil mnpodeccun U pealin30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TIAHBI;
TOTOBHOCTh M CITOCOOHOCTh K 0OpPa30BaHMIO U CaMOOOpa30BaHUIO B 00JIacTH
JIP'5.2 (U3UKY Ha IPOTSHDKEHUH BCEH JKU3HU




JIP 6 JIMYHOCTHBIE PE3YJIBTATHI HKOJIOTUYECKOTO BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh 3KOJIOTUYECKOU KYJbTYDBHI, 0CO3HaHUE
P 6.1 r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYILECTBIIEHUE JIEUCTBUI B OKpYy KaroLled cpejie Ha
JIP 6.2 OCHOBE 3HaHUJ LIeJIel yCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenue onbita esATeIbHOCTH 3KOJIOTMYECKONW HAMPABICHHOCTH Ha
P 6.3 OCHOBE UMEIONINXCS 3HAHUU TI0 (PU3HKE;

JIMYHOCTHBIE PE3YJIbTaThl LEHHOCTU HAYYHOTO IIO3HAHMS:
JIP7

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
P 7.1 YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAyYHOW JAEATENbHOCTH, TOTOBHOCTH B IpOLECCE
JIP 7.2 M3y4YeHHs (U3UKU OCYIIECTBIATH MPOSKTHYID H  HCCIEOBATEIBCKYIO

ACATEIIBHOCTh MHAUBUAYAJIBHO U B I'PYIIIIE.

MeTaHpe,I[MeTHHe PE3yJIbTaThl

Hyyﬂ OBJ'IaI[eHI/Ie YHUBCPCAIIbHBIMU y‘{e6HLIMI/I MMO3HABATECIbLHBIMU ACUCTBUSIMU:

[Yynl 0a30BbIE JIOTUYECKUE IEHCTBUS

CaMoCTOSITeNIbHO (OPMYIMPOBATh U aAKTyalIM3UpPOBaTh MpoOIeMy,
MYynl.1 paccMmatpuBath €€ BCECTOPOHHE;

OIIpEAEIATh LENU AEATEIbHOCTH, 3aJaBaTb NApaMETPhl U KPUTEPUM UX
¥yn 1.2 JOCTHIKEHUS

BBISABJIATE 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B PacCMaTPUBAEMBIX
IYyn 1.3 (GU3NYECKUX SIBICHUSX;

paspabarbiBaTh IJIaH pelIeHHs] MpoOJIeMbl ¢ YUETOM aHaM3a MMEIOLIUXCS
IYyn 1.4 MaTepHUANIbHBIX U HEMATEPUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTb, OIIEHUBATh COOTBETCTBUE
MYyn 1.5 Pe3yAbTaTOB LENSM, OLIEHUBATh PUCKHU TOCIIEICTBUN AEATEIbHOCTH;

KOOPJAMHUPOBaTb W BBIIOJHATH PAa0OTy B YCIOBUSIX pEAITbHOTO,
MYyn 1.6 BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJIEHCTBUS;

Pa3BUBATh KPCATUBHOC MBIIIIJICHUEC IIPU PCIICHUHN )KU3HCHHBIX HpO6J’IGM.

Yyn 1.7
Yyn 2 0a30BbIe UCCIIE0BATENBCKUE ICHCTBUS:
BJIQJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATHUSMU U
Yyn2.1. MeTo/laMu (GU3UYECKON HayKu;
BJIaJIETh HAaBbIKAMU  y4eOHO-UCCIIEIOBATENILCKOM UM MPOEKTHOU
Vv 2.2 NESATETLHOCTH B 00J1acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
ya <.

CaMOCTOATCIIBHOMY IIOHMCKY MCTOJOB PCHICHUA 3adad (1)I/I3I/I‘-IGCKOFO
COACPpIKaHUA, MPUMCHCHUIO PA3JIMYHBIX MCTOA0B IMTO3HAHU,




Yyn2.3

OCYHICCTBJIATDH Pa3JIMYHBIC BUAbI ACATCIIBHOCTU 110 MOJTYYCHUIO HOBOT'O
3HaHUS, €ro WHTEepIpeTaluy, NpeoOpa3oBaHUIO M TPUMEHEHHUIO B
Pa3JINIHBIX y‘-I€6HBIX CUTyalusX, B TOM YUCJIC IIPpU CO3JaHUN y‘-IGGHbIX
MIPOEKTOB B 00JIaCTH (PU3MKH;

Yyn2.3

BBISIBJIATh IIPUYUHHO-CIIEJICTBEHHBIE CBSI3U U aKTyalIM3UpOBaTh 3a/auy,
BBIIBUI'aTh THUNOTE3y €€ peleHHs, HaXOAUTb apryMeHThl [Jis
JI0Ka3aTelnbCcTBA CBOMX YTBEP)KICHMH, 3a7aBaTh IapaMeTpel U
KPUTEPHUH PELICHHUS;

MYyn2.3

AHAJIM3UPOBATH IMOJIYUCHHBIC B XOAC PCHICHUA 3aJadn PE3YyJIbTAThI,
KPpUTHYCCKU OLICHUBATh ux AOCTOBCPHOCTD, IMPOrHO3UpPOBATH
HU3MCHCHUC B HOBLIX YCJIOBUAX,

MYyn 2.3

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4d B 00pa30BaTEIbHON
NeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YYCHHUH (PU3UKU;

MYyn 2.3

AaBaTb OCHKY HOBBIM CUTYyallUAM, OLICHHUBATb HpHO6p6TéHHHI>i OIIBIT,

IYya 2.

YMETB IIEPEHOCUTH 3HAHUA 110 PU3UKE B IPAKTHUECKYIO
00J1aCTh JKU3HEIECATCIBEHOCTH,

MYyn2.3

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 001acTe;
BBIJIBUTaTh HOBBIEC UJIEU, IIPEAJIAraTh OPUTMHAIBHBIC ITOAXOABI U
pelleHH s, CTaBUTh MIPOOJIEMbI U 33Jjauu, TOMyCKaroIne
aJIbTCPHATUBHBIC PELICHUS.

IMYyn 3

pabora ¢ uHpopMmaIuei:

Mmyyn 3.1

BJIAZICTh HABBIKAMU ITOJIYUCHUA I/IH(i)OpMaHI/II/I (1)I/I3I/I‘~I€CKOI‘O COACPpIKaHUA U3
HUCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATE ITOUCK, aHAJIN3,
CUCTEMAaTH3alMI0 U UHTEPIPETAI0 HHPOPMAIIUHN PAa3INYHbIX BUJIOB U
(dhopm mpencraBieHus;

MP 1.3.3

OICHUBAThb JOCTOBCPHOCTDH I/IH(I)OpMaI_II/II/I;

MP 1.3.4

UCMOJb30BATh CpeiCTBAa HMH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM B PEIIEHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX H
OpPraHM3alMOHHBIX 3aJa4 C COOJII0/IEHHEM TpeOOBaHMI IPrOHOMUKH,
TEXHUKH O€30IaCHOCTH, TMTUEHBI, pecypcocOepeKeHusl, MPaBoOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

MP 1.3.2

CO03/1aBaTh TEKCThl (PU3NYECKOTO COJEPKaHUs B Pa3IMUHBIX (popmarax
¢ y4éTOM HazHauyeHUs MHPOPMALMU U LIEIEeBOH ayJAUTOpPUH, BHIOUpas
ONTUMAJIbHYIO (hOPMY MPEACTABICHNUS U BU3yaTH3alUH.

KVyn

KOMMYHI/IKaTI/IBHLIC YHUBCPCAJILHLIC yqe6HHe JIeHCTBHS

KVYynl

o0leHue:

KV¥yal.l

OCYIIECTBIIATH O0IIEHNE Ha ypoKaxX (DU3UKH U BO BHE-YPOUHOU JIECSITEIIBHOCTH;
pacro3HaBaTh MPEINOCHUTKH KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOIb30BAHHEM
SI3bIKOBBIX CPE/ICTB;

KVYyn2

COBMCCTHAA ACATCIbHOCTD.

KVYyn2.1

MMOHMUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHAHOW U
WHIIMBHUIYATHHOW paOOTHI; BHIOMPATh TEMATUKY M METOJBI COBMECTHBIX
JENUCTBUM ¢ yIETOM OOIIUX MHTEPECOB, U BO3MOKHOCTEH KaXKIOTO WiICHA




KOJLJICKTHUBA;

IMPpUHUMATh LCIIU COBMECTHOI ACATCIIbBHOCTHU, OPraHU30BbIBATh U
KOOPAMHHUPOBATH HCﬁCTBHﬁ mno eé JOCTHIXKCHHIO: COCTaBJIATH IIJIaH

K¥yn2.2 JNEUCTBUN, pacpeesaTh POJIU C YUETOM MHEHUM YUYaCTHUKOB,
00CyKJaTh pe3yIbTaTbl COBMECTHOI paboThI;
OLICHMBATh KAa4€CTBO CBOETO BKJAJa M KaXXIOI'O yYaCTHHKA KOMaHIbl B
KVyn2.3 00U pe3ynbTaT 1Mo pa3padOTaHHBIM KPUTEPHUSIM;
IpeaJlaraTb HOBBIE IIPOCKTHI, OLEHHUBATh WMACH C IIO3ULMM HOBM3HBI,
K¥yn2.4 OPUTMHAJIBbHOCTH, IPAKTHYECKOW 3HAYMMOCTH;
OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  PA3IMYHBIX
KVya2.5 CUTYalUsIX, IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHUE, OBITh MHUITUATHBHBIM.
PYyn PerynsaTuBHble yHUBEpCaIbHbIC yUeOHbBIE 1EHCTBUS
PVyn 1 caMOOpraHu3anus:
CaMOCTOATENIBHO OCYILIECTBISATH ITO3HABATEIBHYIO JEATEIBHOCTH B
PVYyn 1 obnacti (U3HKU W aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTaBUTh H
(dbopMyHpoBaTh COOCTBEHHEBIC 3a/1a4H;
CaMOCTOATENIBHO COCTaBJIATh IUIAH PEIICHMS PAaCYETHBIX M KadeCTBEHHBIX
PVyn 1 3a/la4, IJIaH BBINOJHEHUS MPAKTUYECKOW paboThl ¢ y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHUI;
PVyn 1 JaBaTh OLEHKY HOBBIM CUTYALIUIM;
PVyn 1 pacuIupsITh paMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUH;
JIeJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s
Pyynl OTBETCTBEHHOCTb 3a PELICHUE;
PVyn 1 OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO OHPYIUIUH B
PYyn 1 obnactu (U3UKU, TTOCTOSHHO TOBBIIMIATH CBOM 00pa30BATENbHBIN U
KYJbTYpHBIH YPOBEHb;
PYyn2 CaMOKOHTPOJIb.
JlaBaTh OLEHKY HOBBIM CHUTyallMsM, BHOCHTb KOPPEKTHBHI B
Pyyn2.1 JEeATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIbTATOB LIEIISAM;
BNIaJIETh HAaBBIKAMHU TMO3HABATENbHON pedIeKcuu Kak OCO3HAHHS
PYyn 2.1 COBEpLIAEMBIX JEUCTBUM W  MBICIUTENbHBIX IPOLIECCOB, HX
pe3yJIbTaTOB U OCHOBAHUM;
WCIOJIb30BaTh MPHUEMBI pedIieKCUM ISl OLEHKH CUTYyalluH, BbIOOpa
BEPHOT'O PELICHHUS;
PVyn 2.1
OIICHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHUKEHHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTaTOB
PYyn2.1 JEeSATEIbHOCTH;
PYyn 2.1 MPUHSATHE Ce0sl U IPYTHX:
PVYyn 2.1 MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;
PYya2l MPUHUMATh MOTHUBBI M apryMEHThl APYIHMX MpPU aHAIU3E PE3YJIbTaTOB

ACATCIIBHOCTH,

PYyn 2.1

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKY.




[IpenMeTHBIE pe3yabTaThl

I1P1

MOHUMATh POJbh (PU3UKU B IKOHOMUYECKOW, TEXHOJIOTHYECKOM,
OKOJIOTMYECKOHM, COIMATBHOM W OSTUYECKOW cdepax IesiTeIbHOCTH
YeJI0BEKa, POJib U MECTO ()M3MKH B COBPEMEHHOH HAayyHOW KapTHUHE
MUpa, 3HAUECHUE OMUCATEIBHON, CUCTEMATU3UPYIOIIEH, 00BICHUTEIIEHON
U TpOrHOCTUYEeCKOW GYHKIUN (U3HUECKON Teopuu - MEXaHUKH,
MOJICKYJISIpHOIN (PU3MKK U TEPMOJAMHAMUKH, POJIb (HU3HUUECKON Teopuu B
dbopMUPOBAHUU NIPEJICTABICHUN O PU3NUECKON KapTHHE MUPA;

I1P1.1

pa3iauyaTh yCIOBHUS MPUMEHUMOCTH MOJENCH (PU3NYECKUX Tel H
IPOIECCOB (SIBJICHMIA): HMHEpIHMAJIbHAs CUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJNO, MaTepHalbHas TOYKa, PABHOYCKOPCHHOE IBHIKCHUE,
cBOOOIHOE TajFcHHWE, a0COMIOTHO ympyras aedopmarnws, aOCOIOTHO
ynpyroe ¥ aOCONIOTHO HEYIPYroe CTOJKHOBEHHUS, MOJEIH Ta3a,
KUJIKOCTH W TBEPJAOrO (KPUCTALIMUECKOTO) Teja, HWICaIbHBIN Ta3,
TOYECYHBIN 3apsi/i, OJHOPOIHOE AIEKTPHUUECKOE T0JIC;

I1P1.2

pa3iauyath yclnoBus  (TpaHHIbl, 00JacTH) MPUMEHUMOCTH
buznuecKux 3aKOHOB, MOHUMATh BCeoOIHit Xapaktep
dyHIaMEHTAIBHBIX 3aKOHOB M  OTPaHUYEHHOCTb  MCIOJIb30BAHMS
YaCTHBIX 3aKOHOB;

I1P1.3

AHAJIM3UPOBATE U OOBICHATH MEXaHUYECKHE nmpoueccoel H"
SBJICHUS, HCIOJIb3ysl OCHOBHBIE TIOJIO)KEHUS W 3aKOHbl MEXaHUKH
(OTHOCUTETHHOCTh MEXAHWYECKOTO IBUKEHHsS, (OPMYJbI KHUHEMATHKU
PaBHOYCKOPEHHOTO JIBIKEHHS, TpeoOpazoBanus [ anumnes sl CKOPOCTH
U TepeMelleHHs, 3akoHbl HbIOTOHA, NPUHLIMUIN OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUSI UMITYJIbCa
I MEXaHU4ECKOU OHCpPIruu, CBA3b pa6OTI)I CHJIBI C MH3MCHCHHEM
MEXaHWYECKON SHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOTO Tena), NpHU
9TOM HCIIOJIB30BaTh MATECMATUUYCCKOC BBIPAKCHUC 3aKOHOB, YKAa3bIBATbh
YCJIOBHSI TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB: MpeoOpa3oBaHUIA
["anunesi, BTOporo u TpeTbhero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHUs
MMITyJIbCa M1 MEXAaHMUECKOW SHEPIHH, 3aKOHA BCEMUPHOT'O TATOTEHHS;

I1P1.4

aHaJ'II/ISI/IPOBaTI) 158 O6T)$ICH$[TI) TCIIJIOBBIC npoueccm n SBJICHUA,
I/ICHOJ'II)SYSI OCHOBHBIC ITOJIOXKCHUSA MOJ'IGKy.TIS[pHO-KHHGTPI‘-ICCKOﬁ TeopI/m
U 3aKOHBI MOJIEKYJISIpHOW (PU3MKH U TEPMOJUHAMHUKHU (CBSI3b JIaBJICHUS
WJICalIbHOTO Ta3a €O CpeAHEd KHUHETHYECKOW HHEpPruer TEemIoBOro
JIBUOKEHUS U KOHLEHTPALMEN €r0 MOJIEKYJI, CBS3b TEMIIEPATYPBI
BEILIECTBA CO CPEAHEW KUHETUYECKON SHEPrUei TEIUIOBOrO JBHKEHUS
€ro 4YacTull, CBSI3b JABJEHUS MHJICAIBHOTO Ta3a C KOHLEHTpauueu
MOJIEKYJI U €ro Temmeparypoil, ypaBHeHue MenpaeneeBa-Knaneiipona,
NEPBbIA 3aKOH TEPMOJAMHAMUKHM, 3aKOH COXPaHEHHs DJHEPIUU B
TEIJIOBBIX TIPOIIECCax), MPU OTOM HCIOIh30BaTh MaTEMaTHUECKOe
BBIPAXKEHHUE 3aKOHOB, YKa3bIBATh YCIJIOBUS NMPUMEHUMOCTH YpPaBHEHUS




Menneneesa-Knaneiipona,

I1P1.5

AHAJIM3UPOBATH U OOBACHATD SJICKTPUYCCKUC SABJICHUSA, UCITOJIb3Y
OCHOBHBIC TIOJIOKECHHS M 3aKOHBI AJIEKTPOIUHAMUKHU (3aKOH COXPaHEHUS
JIEKTPUUYECKOro  3apsafa, 3akoH  KyjoHa,  NOTEHUMANbHOCTb
JIEKTPOCTATUYECKOIO MOJIS, HPUHIMII CYNEpHO3ULUU NIEKTPUUECKUX
HOJIeH, IPU ATOM yKa3bIBasi yCJIOBHUs NPUMEHUMOCTH 3akoHa Kyiona, a
TaKXe MPAaKTUYECKU BAXKHBbIE COOTHOIIEHUS: 3aKOHbl OMa Ui ydacTka
LEeNd U Ul 3aMKHYTOM 3JIEKTPUYECKOM Lienu, 3akoH Jlxoyisd-JIeHna,
npasuia Kupxroda, 3axonst @apages 1is1 37IEKTPOIIN3a);

I1P1.6

ONHUCHIBATh (PU3UYECKUE TPOLECCHl M SBICHHS, HCIIONb3YS
BEJIMUMHBI: TEepeMEIlIeHUe, CKOPOCTb, YCKOpEHHE, HUMIIYJIbC Tela |
CUCTEMBI Tell, CUjla, MOMEHT CHUJIbI, IaBlIeHUE, MMOTEHIIUAIbHAs SHEPTus,
KMHETUYecKass DJHEpPrusi, MEXaHWuecKas »JHeprus, paboTa CHIIbI,
HEHTPOCTPEMUTENBHOE YCKOPEHHUE, CUiIa TSDKECTH, CUila YIPYTOCTH,
cuja TPEHUs, MOIUIHOCTb, DHEPrUsl B3aUMOJCUCTBHUS Teina ¢ 3eMiEi
BONMM3KM €€ TOBEPXHOCTH, DHEPTUs YHpyroi aedopManuu Hpy>KUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAas Temmeparypa Tena, pabora B
TEPMOJIMHAMHKE, BHYTPEHHSISI DHEPTUS UCATHHOIO OJTHOATOMHOTO Ta3a,
paboTa wuAeaIbHOrO0 Trasza, OTHOCUTENbHAs BIAXHOCTh BO3/AYyXa,
KOA((UIIMEHT TOJE3HOTO JACUCTBUS HJICATHHOTO TEIUIOBOTO JBUTATENS;
JNEKTPUYECKOE  TOJIe,  HANpPsHKEHHOCTh — AJNEKTPUYECKOro  IOJIA,
HaNpsOKEHHOCTh TOJIA TOYEYHOI'O 3apsAa MM 3apshKeHHOro Imapa B
BaKyyM€ M B JIMIJEKTPUKE, MOTEHLHA 3JIEKTPOCTaTUYECKOro IO,
Pa3HOCTb  MMOTEHLIMAJOB, DSJEKTPOJABMXKYIAs cuja, CHJIa TOKa,
HaNpsDKEHWE, MOIIHOCTh TOKA, OJJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIEHUE ydacTKa LIENH C IOCIEI0BaTENbHBIM U
napajyielbHBIM COSIMHEHHEM PE3UCTOPOB, JHEPIUS DIEKTPUIECKOTO
HOJIs1 KOHEHCATOPA;

I1P1.7

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (U3HUECKUX SIBICHUMA:
MEXaHUYECKOE JBU)KEHUE, TEIUIOBOE JBUKEHUE YaCTHI[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHUE, TudPy3usi, ucmapeHue,
KHUIICHUEC U KOHJACHCAaIlWs, IIJIaBJICHUEC
Y KPUCTAJUTH3AIIMs, HAIIPaBJICHHOCTh TETUIONIEPEAayuH, DICKTPU3ALUS
TEJI, OKBUIIOTCHIUAJIbHOCTD ITOBECPXHOCTH 3aAPSKCHHOT'O IMTPOBOAHUKA,

I1P1.8

IPOBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (pu3nueckoi
BEJIMYUHBI OT IPYTrOM € UCIIOIB30BAHUEM MPSIMBIX U3MEPEHUM, IIPU 3TOM
KOHCTPYHUPOBaTh YCTAHOBKY, (DUKCHPOBATh pPE3yJIbTaThl IOJY4YEHHON
3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BHJE TpadUKOB C Yy4&TOM
aOCONIOTHBIX ~ TMOTPEIIHOCTeH  W3MEpeHHi, JenaThb BBIBOABI IO
pe3yJbTaTaM UCCIEIOBAHNS,

I1P1.9

MPOBOANTH KOCBEHHBIE H3MEPEHMsI (PU3NUYECKHX BEIUYMH, MPU
5TOM  BBIOMpaTh ONTHMAJbHBI METOJl HW3MEpPEHHs, OICHUBATh
aOCONIOTHBIE M OTHOCHUTENIbHBIE TOTPEIIHOCTU TMPSMBIX U KOCBEHHBIX
U3MEPECHU;




I1P1.10

MPOBOJAUTH OIBITBI IO MPOBEPKE MPEIJIOKEHHONW THUIIOTE3BI:
IJITAHUPOBATh DKCIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY,
AHAJIM3UPOBATh IOJYUYEHHBIE PE3yJbTaThl M JENaTh BBIBOJ O CTaTyce
MPEJI0KEHHON TUIIOTES3bI;

I1P1.11

coOmoaTh mnpaBWia 0€30MacHOr0 TpyJa MpU  [POBEICHUH
UCCIICIOBaHUI B paMKaxX y4eOHOro OSKCIIEPUMEHTa, MpPaKTHKyMa H
yueOHO-UCCIIeI0BATEIbCKOH M TMPOEKTHOM  NMESITEIbHOCTH  C
WCIOJIb30BAHUEM  W3MEPHUTENBHBIX  YCTPOHCTB U  J1abOpaToOpHOTO
000pyI0BaHUS;

[1P1.12

pemarh pacy€THbIE 3aJ1a4d C SIBHO 33/IaHHOM W HESIBHO 3aJIaHHOMN
¢u3nvecKoil Mo/IeIbI0: HA OCHOBAaHMM aHAJIM3a YCJIOBUS 0OOCHOBBIBATH
BBIOOp (u3MYecKoil MoOJeNnH, OTBeyarolleld TpeOoBaHUSM 3ajayd,
MPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThl
(bu3MUeCKUX TEOpUl NpPU HUCHOIH30BAHUM MATEMaTHYECKHX METOJIOB
peuieHust 3axay, MNPOBOAUTH PACUETHl HA OCHOBAHUM HMEIOIIMXCS
JIAHHBIX, AHAJIM3UPOBATH PE3YJbTATBl M KOPPEKTUPOBATH METOIbI
peLIEHHS C YYETOM MOJYYEHHBIX PE3YJIbTATOB;

I1P1.13

pelaTh KaueCTBEHHBIE 3a7auu, TpeOyIore IPUMEHEHUs 3HAaHUM
U3 pa3HbIX pa3lesioB Kypca (U3UMKM, a TAaKK€ MHTErpaly 3HAHUN U3
ApPYrUX IpPeAMETOB €CTECTBEHHO-HAy4YHOIO LIMKJA: BBICTPAUBATH
JIOTUYECKYI0 ILIETIOYKY PpacCy’KIEHUH C HCIOJIb30BAaHUEM H3YYECHHBIX
3aKOHOB, 3aKOHOMEpPHOCTEH U (PU3NUECKUX SBICHUM;

I1P1.14

UCIIOJIb30BAaTh  TEOPETHMYECKHE 3HAHMUA Uil  OOBSICHEHHUSA
OCHOBHBIX  MPHUHIMIOB  pabOThl  M3MEPUTEIbHBIX  MPHUOOPOB,
TEXHUYECKHUX YCTPONCTB U TEXHOJOTHUECKUX MTPOLIECCOB;

IMP1.15

MPUBOJIUTh MPUMEPHl BKJIaJa POCCHUICKUX U 3apyOexHBIX
yu€HBIX-QU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB
OKpPY’aroIlero MApa, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

I1P1.16

aHAIM3UPOBaTh M  OIICHUWBATh TMOCIEJACTBUS OBITOBOW W
MPOU3BOJCTBEHHON  JIEATETLHOCTHM  YEJIOBEKa,  CBSI3aHHOM  C
(UBUYECKUMHU TIPOLIECCaMM, C TIO3UIUN IKOJIOTHYECKOM 0€301acHOCTH,
MPEACTABICHUN O paIMOHAIILHOM TMPUPOJIONOJIB30BAHNN, a TaKKe
pPa3yMHOM HCIIOJIb30BaHUN I[OCTI/I)KGHI/Iﬁ HayKn H TEXHOJIOTUH JJIS
JANTBHEHIIETO Pa3BUTHSI YEIOBEYECKOTO OOIIECTBa;

I1P1.17

NPUMEHATh pa3lu4Hble CcHocoObl paboTel ¢ HH(OpMaruei
¢u3MUecKoro  coxepKaHWs € HCIOJIb30BAaHHMEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH, IIPU ATOM HCIOJIH30BATh COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMHM JUIsl  TOMCKa, TmepepaboTku U
penbsBICHUST y4eOHOW M HAy4yHO-TIOMYJSpHOM  MHpOpmanuu,
CTPYKTYpPUPOBAHMSI U HHTEpIpeTaluu HHPOpMAIH, MOJYyYEHHOU H3
pPa3IMYHbIX HMCTOYHMKOB, KPUTHYECKH aHAIU3HPOBATh IOIy4aeMylo
UHPOpPMALIMI0O U OLIEHUBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOLIMXCA 3HAaHMW, TaK W Ha OCHOBE aHajau3a HCTOYHHMKA
uHpOpMaInu;

I1P1.18

IpOABJIATE OpPraHU3allMOHHBIC MW IMO3HABATCJIBHBLIC YMCHHA




CaMOCTOSITENIFHOTO ~ TMPUOOPETEHHsI HOBBIX 3HAaHMKW B  Ipolecce
BBITIOJIHEHUS! TPOEKTHBIX U y4eOHO- UCCIIeI0BATEIbCKIX PadoOT;

[1P1.19

paboTtaTh B TpyNNE C HCIOJHEHUEM Pa3UYHBIX COIMATBHBIX
poJieii, IUTaHMpOBaTh pabOTy TPYyMIbl, PALMOHAIBHO paclpenesiTh
JESTEIbHOCTh B HECTAHJAPTHBIX CUTYyAllUsIX, OLEHUBATh BKJIAJ KaXKIOr0
U3 YYaCTHUKOB TPYMIIbI B PEIICHHE PACCMAaTPUBAEMON MTPOOIIEMBI;

I1P1.20

MpOSABIATH MOTHBALMIO K Oyaymeidl mnpodeccrnoHalbHOMN
JESITeTLHOCTH 0 CHEIHATBHOCTAM (PU3UKO-TEXHUYECKOTO POQHIIS.

I1P1.21

MMOHUMATh POJb (PU3UKKH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COLMAIIBHOM M STHYECKOW cdepax AeATEIIbHOCTH YEIOBEKa, POJIb M
MeCTO (U3MKU B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, pPOJb
aCTPOHOMHUHU B NMPAKTHUYECKOUW NIEATEIHOCTH 4YEJIOBEKa M JajbHEUIIEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAUYEHHE OnMCcaTeIbHOM,
CUCTEeMATHU3UPYIOLIEeH, 00BICHUTENBHON M MPOTHOCTUYECKOW (PyHKUIMH
¢u3NYeCKOl Teopuu - AIIEKTPOJAMHAMUKH, CHELHUAIBHOM TEOpUU
OTHOCHUTEJIBHOCTH, KBAaHTOBOW (H3MKH, POJIb (U3NYECKOH TeopuHu B
(GhOopMHUPOBAHUH TIPEACTABICHUN O (PU3NYECKON KapTHHE MHUpPA, MECTO
¢u3nyeCcKOil KapTHUHBI MUpa B O0ILIEM psly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O IIPUPOJE;

I1P1.22

pa3ianyaTh yCIOBHUS MPUMEHUMOCTU MOJENEH (U3NYECKUX Tel U
MPOIIECCOB  (ABJICHUI): OTHOPOIAHOE DJJICKTPHUECKOEC M OJHOPOJIHOC
MarHuTHOE TOJIs, TapMOHUYECKHE KOJeOaHHWs, MaTeMaTH4YEeCKUi
MasTHHUK, UJCATbHBIM TMPYXUHHBIA MasTHUK, TaPMOHMYECKHE BOJIHBI,
UJeaTbHBIM KOJIeOATEIbHBIM KOHTYp, TOHKas JIMH3a, MOJEJNEeH aroMma,
aTOMHOTO sIIpa ¥ KBAHTOBOM MOJIEJIH CBETA;

I1P1.23

paznuyaTh  ycioBHs (TpaHMIlBl, 00JIACTU) TNPUMEHUMOCTHU
buznuecKkux 3aKOHOB, MMOHUMATh BceoOmit XapakTep
(GyHIaMEHTaNbHBIX 3aKOHOB M OTPAaHMYEHHOCTh HCMOJIb30BAaHUS
YaCTHBIX 3aKOHOB;

[1P1.24

aQHAJM3UPOBATh M OOBACHATH JJIEKTPOMATHUTHBIE MPOIECCHl U
SIBJICHHUS, WCTIONB3YySl ~ OCHOBHBIE  TIOJIOXKEHHSI W 3aKOHBI
AJIEKTPOJIMHAMHUKN M CIIEIUATBHON TEOPHUH OTHOCHTEIIBHOCTH (3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsijia, cuia Ammepa, cuia JlopeHua,
3aKOH SJEKTPOMAarHUTHOW WHAYKIWHU, npaBwio Jlenna, cszp OC
CAaMOMHAYKIIMM B OJJIEMEHTE OJJIEKTPUUYECKOM LEeNu CO CKOPOCThIO
W3MEHEHUs  CWJIbl  TOKAa, IMOCTYJaThl  CHEIUAJIbHOM  TEOpUU
OTHOCHUTEIIbHOCTH DUHILTENHA);

I1P1.25

AHAIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOILIECCHI U SBJICHMUS,
WCIOJIb3YS MOJIOKEHUS KBAaHTOBOM (hM3UKH (ypaBHEHHE DUHIITENHA AJIs
¢dotorddekra, mnepBbli M BTOpoH mocTynaTsl bopa, mnpuHIUD
COOTHOIIEHUS HeompezaeneHHocTel ['eii3enOepra, 3aKOHBI COXpaHEHUS
3apsA0BOI0 U MacCOBOI'O UMCEN M DHEPTUH B SAEPHBIX PEaKLUAX, 3aKOH
PaZMoOaKTUBHOIO pacnaaa);

[1P1.26

OIIMChIBATb (bHSI/I‘IeCKI/Ie OponecCbl M ABJICHHA, HUCIHOJB3YA
BCJIIMYHUHBI: HaprI)KéHHOCTB SJICKTPHUYECCKOTO I10JI4, IIOTCHIIMAJI




QJICKTPOCTATUYCCKOI'O IMOJIA, PA3HOCTH NOTCHIHUAJIOB, SJICKTPOABUIKYIIAsd
ChJia, UHAYKOHUA MArHvuTHOI'O IT1OJIA, MarHUTHBIN IIOTOK, CHJIa AMnepa,
HHAYKTHBHOCTL, OJICKTPOABUIKYIIAad CHJIIa CaMOUMHAYKIHWHU, OSHCPrusd
MAarouMTHOrO IOJisi HNpOBOAHMKA C TOKOM, peJIﬁTI/IBI/ICTCKI/Iﬁ HMITYJIBC,
IIOJIHAsA OSHEPrusa, OSHEPITHUA I1IOKOsA CBO60,I[HOI71 JaCTUullbl, SHCPrud H
HUMITYJIbC (bOTOHa, MacCCOBO€ YHCJIO U 3apsan aapa, SOHEPTHUA CBA3U dapa,

I1P1.27

OOBSCHATh OCOOCHHOCTH TPOTEKAHMs (UIMUSCKUX SIBJICHHNA:
QJICKTpOMArHuTHasA WHAYKIUA, CaMOUHAYKI A, PE30HAHC,
uHTepepeHIus BOJH, AU(paKIus, TUCIEPCHUs, TOJTHOEC BHYTPEHHEE
oTpaxkeHue, ¢GorodnexTpuueckuii 3pdext (pororddexr), ampda- u
Oera-pacmaipl sAep, raMMma-u3iaydeHue sjuep, (Gu3ndeckue HPUHIUITBI
CIIEKTPaJIbHOTO aHalM3a ¥ paboTHI J1a3epa;

[1P1.28

OIIPCACIIATH HaIIpaBJICHUC HWHAYKOUN MarouTHOI O I1OJIA
IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa Hn CHUJIBbI HopeHua;

I1P1.29

CTPOUTH I/I306pa)KGHI/IC, CO3aaBacMOC€ INIOCKUM 3CPKAJIOM, TOHKOI
JII/IH3OI71, " paCCUUTBIBATDL €0 XapaKTCPUCTHKHU,

I1P1.30

MPUMEHATh OCHOBOTIOJIATAIOIIUE ACTPOHOMHUYECKUE TIOHSATHSA,
TEOPUU W 3aKOHBI IS aHATN3a U 00BICHEHUS (PU3MUECKHUX IMPOIECCOB,
MPOUCXOAAIINX B 3BE3/1aX, B 3BE3THBIX CUCTEMAaX, B MEKTATaKTHYECKON
cpene; IBIKEeHHsI HEOSCHBIX TeJl, IBOJIFOIUH 3BE3T M BeeneHHoi;

I1P1.31

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NUECKUX BEJIIMYMH C
HCIOJIb30BAHUEM MPSIMBIX W3MEPEHUN, MpPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCUMOCTHU
(¢u3NyecKux BEJIWYUH B BUAE TpaQUKOB C YYETOM aOCOIIOTHBIX
MOTPEIIHOCTE  M3MEpEeHHWH, JenaTh BBIBOJABI IO  pe3yJibTaTaM
UCCIIEIOBaHMS;

I1P1.32

IPOBOJIUTh KOCBEHHBbIE HM3MEpeHHs (PU3MUECKUX BEIWYHMH, HpPU
9TOM  BBIOMpaTh ONTHUMAJbHBI METOJl HW3MEpPEHHs, OIEHUBATh
a0COJIIOTHBIE M OTHOCHUTENIbHBIE TOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX
U3MEPECHU;

I1P1.33

IIPOBOJIUTH ONBITHI 110 TPOBEPKE MPEAIOKEHHON THIIOTE3bI:
IJIAaHUPOBATh SKCIIEPUMEHT, COOMpPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
AHAIIM3UPOBATh IOJIyYEHHBIE PE3yJbTaThl M JENIaTh BBIBOJ O CTaTyce
MIPEAJIOKEHHOU TUITOTESBI;

[1P1.34

ONMCHIBATH METOJbl IIOJIYYEHHUS HAYYHBIX aACTPOHOMHUYECKHUX
3HAHUI;

I1P1.35

coOnrofaTh IMpaBwiIa O€30MAacCHOTO Tpyla NpU MPOBEICHHUU
UCCIIEIOBAaHUM B paMKax Y4YeOHOTro OSKCIEpHUMEHTa, MpakTUKymMa U
Y4e0HO-HCCIIeIOBATENbCKOH W TPOCKTHOW  JICATENIbHOCTH  C
WCTIONB30BAaHUEM  HM3MEPHUTEIBHBIX  YCTPOHCTB H  JTaOOpaTOPHOTO
000pyI0BaHUS;

[1P1.36

pemarh pacy€THbIC 33J]a4u C SIBHO 33JJaHHOM M HESABHO 3aJIaHHOMU
bu3nyecKoil MONENbI0: Ha OCHOBAaHWHM aHajn3a YCJIOBUS BBIOHMPATH
dbuznyeckue MoJeNH, OTBEYalolue TPeOOBAHUAM 3a/ladyM, MPUMEHSThH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PUINYECKUX TEOPHUil




IIPH  KCIOJb30BAHMM MATEMATHYECKUX METOJOB pelIeHus 3ajad,
IIPOBOJUTHL  pacdy€Tbl HAa  OCHOBAHMM  MMEIOIIUXCSA  JaHHBIX,
AQHAJIM3UPOBATh pe3yJbTaTbl M KOPPEKTHUPOBATH METOJbI PELICHUS C
y4E€TOM IOJIyYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyIolre NpUMEHEHUs 3HAaHUH
U3 pa3HbIX pa3JesioB Kypca (U3UMKH, a TaKKe MHTErpaluy 3HaAHUN U3
I1P1.37 JpyruxX IMpeIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTpAWBaTh
JIOTUYECKYIO LENOYKY PpACCYXKACHUH C HCIOJIb30BAHUEM H3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH M (PU3MUECKUX SBICHUM;

UCTOJBb30BaTh  TEOPETHYECKHE 3HAaHUS UL OOBSICHEHUS
I1P1.38 OCHOBHBIX  INPHHLUUIOB  pabOThl  M3MEPHUTEIBHBIX  MPUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX IIPOLECCOB;

OPUBOJIUTH MPHUMEPHl BKIaJa POCCUUCKUX U 3apyOeKHBIX
I1P1.39 y4EHBIX-(OU3UKOB B pa3BUTHE HayKd, B OOBSICHEHHE MPOILIECCOB
OKPYAaIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

AHAJIM3UPOBATH n OLICHUBATh II0CJICACTBUA OBITOBOH u
HpOI/I3BO[[CTBCHHOI7I ACATCIBbHOCTHU YC€JIOBCKA, CBSI3aHHOM C (1)I/I3I/I‘-IGCKI/IMI/I
IpOLIECCaMU, C MO3ULUI IKOJIOTHUUYECKON O€301MacHOCTH, NPEACTaBICHUI
HP1.40 O palMOHAJBbHOM  HPUPOAONOIB30BAHMH, a TaKXKe Ppa3yMHOM
UCIOJIb30BAaHUU JOCTHKEHUH HAayKH M TEXHOJOIMH Ul JaJbHEHIero

Pa3BUTHA YCJIOBCUCCKOI'O O6IJ.[€CTBa;

OPUMEHATh pa3inyHble CIOcOObl paboTel ¢  uH(pOpMarmen
(Gu3NYECKOTO  COJEp)KaHHWA C  KCIOJb30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH, MPU 3TOM HCIIOIb30BaTh COBPEMEHHbIE
MH(OPMALlMOHHBIE  TEXHOJIOTMM JUISl TIOMCKa, TMepepadoTKu U
npenbsBiICHUs y4eOHOM W Hay4YHO-NOMyJsIpHOM  mHpopmanuu,
fplal CTPYKTYPUPOBAaHUSI U MHTEpPIIpEeTallul WH(POPMALUU, MOIYYEHHOH u3
pa3IMYHBIX HCTOYHMKOB, KPUTUYECKH AHAIU3UPOBATH IOJIy4aeMYHO
UHPOPMALIMI0O U OIEHUMBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOUIUXCA 3HaHWM, Tak M Ha OCHOBE AaHalM3a MCTOYHMKA

uH(pOopMaLnu;

IMPOSABJIATH OpraHnu3allMOHHBLIC u IIO3HABaTCJIbHBIC YMCHUA
CaMOCTOATEIIbHOI'O
[1P1.42 .
HpI/IO6pCTeHI/I${ HOBBIX 3HAaHWU B IMTPOLECCE BBIIIOJIHCHUS MPOCKTHBIX U

yqe6HO'I/ICCHC,Z[0BaTCJ'IBCKI/IX pa60T;

paboTaTh B Trpylme C HCIOJHEHHEM pa3IMYHBIX COIHATBHBIX
[1P1.43 poJeil, MmIaHupoBaTh pPabOTy TPYNIbl, PAUOHAIBHO PACHpPEAEATh
’ NesITeNIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, OLIEHUBATh BKJIAJ KaXJI0Tr0

U3 YYaCTHUKOB IPYMIIbl B pELIEHHE pacCMaTPUBAEMOM MPOOIIEMBI;

[1P1 44 MPOSIBJIATE  MOTHBAIMIO K  Oyaymed mpodeccruoHambHON

ACATCIIBHOCTH I10 CIICHUAJIbHOCTAM (1)I/I3I/IKO-TCXHI/I‘{CCKOF0 HpO(I)I/IJ'I}I.

Ocoboe 3HaueHwe i MOATOTOBKU oOOydaromuxcs K Oyaymiedl npodeccruoHaabHON
NEeSITEIbHOCTH UMEET H3yudeHHe yueOHoro npeamMera «Pusnka» npu GOpMUPOBAHUU U PA3BUTHH
obmmx (manee — OK) u mpodeccuonansubix (nanee — 1K) koMrmereHIui MO CHENHATBLHOCTH



15.02.17 MonTax, TeXHUYECKOE 00CTY>KUBAaHUE M PEMOHT ITPOMBIIIUICHHOTO 000PY/I0BaHMUS:

Kox OK u
IIK

HaumenoBanune OK u IIK (B coorBerctBuu ¢ ®I'OC CIIO no cnenuaibHOCTH
15.02.17 MoHTaxX, TEXHUYECKOE OOCIIy)KUBAaHHE€ W PEMOHT IPOMBIIIICHHOTO
o0opyoBaHus (TI0 OTPACIIsIM)

OKO01

Br16upath crmocoOb! pemeHus 3a1ad mpodeCcCHOHABHON AeSITETEHOCTH IIPUMEHUTEIHHO
K pa3jIMYHbIM KOHTCKCTAM;

OK 02

Hcnons30BaTh COBPEMEHHBIC CPEICTBA MIOMCKA, aHAIM3a U UHTEPIPETAIIUU
nHpOpMaIUy 1 HHPOPMAITMOHHBIC TEXHOJIOTHHN I BBHITIOJTHCHHS 32134
PO ECCHOHATILHOM TeITeTLHOCTH;

OK 03

[ImanupoBath 1 peaan30BbIBaTH COOCTBEHHOE MPO(ECCHOHATEHOE U TIMYHOCTHOE
pa3BuUTHE, MPEINPUHIMATEIBCKYIO ACATENLHOCTD B IpodeccHoHaNbHOH chepe,
HCIIONb30BaTh 3HAHU 110 (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHbIX )KU3HEHHBIX
CUTYaIMsIX;

OK 04

O dexTHBHO B3aMMOIEHCTBOBATh M pabOTaTh B KOJUIGKTUBE U KOMAaH/IE;

OK 05

Ocy1mecTBIATh YCTHYIO U MMCBbMEHHYIO KOMMYHHKALIUIO Ha TOCYAaPCTBEHHOM S3bIKE
Poccwiickoit denepannu ¢ yaeTOM 0COOCHHOCTEH CONMATBHOTO M KYJIBTYPHOTO
KOHTEKCTa,

OK 06

[IposBnATH rpa’kJaHCKO-NAaTPUOTHUECKYIO MO3UIIHIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJCHNE Ha OCHOBE TPAJUIMOHHBIX OOIEUEIOBEUYSCKUX [IEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHM3AIMH MEXHAMOHATIBHBIX U MEKPEJIUTHO3HBIX OTHOILIEHU,
MIPUMEHATh CTaHIapPThl AHTUKOPPYIILIMOHHOTO MOBEACHUS;

OK 07

CopnelicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH CPeIbl, pECypcocOepekeHUI0, TPUMEHSTh
3HaHUS 00 U3MEHEHHUH KITMMAaTa, IPUHITUIH OEPEXITNBOTO TPOU3BOICTBA, d(PPEKTHBHO
JICCTBOBATh B UPE3BbIYANHBIX CUTYalIMSIX;

OK 08

Hcnonbs3oBaTh cpecTBa GU3NIECKON KYJIBTYPBI ISl COXPAHECHUS U YKPETUICHUS
3II0POBBS B TIpoIIecce MPOPeCcCHOHATFHON AeSITETFHOCTH U MO IIePKAHHS
He00X0IMMOT0 YPOBHS (DU3MUYECKOH MOITOTOBIEHHOCTH;

OK 09

[onb3oBaThCs MPOdECCHOHANBHON JOKYMEHTAIIMEH Ha TOCYTAPCTBEHHOM U
WHOCTPaHHOM SI3bIKaX.

IK 1.1.

OCyIecTBIATh OPTaHNU3aMOHHO-TIPOU3BOJICTBEHHBIE PAOOTHI AJISl IOJrOTOBKH COOPKH
¥ MOHTa)Ka IMMPOMBIIUICHHOTO (TEXHOJIOTHYECKOT0) 000PYI0BAHUSI.

IK 1.2.

[IpoBoauTE COOPKY, PETYINPOBKY, Ae(HEKTOBKY arperaTtoB MpOMBIIIIEHHOTO
(TEeXHOJIOTHYECKOT0) 000PYAOBaHUSI.

I1K 1.3.

[Tpon3BOAUTE OIIEHKY COCTOSIHHS MTPOMBIIUIEHHOTO (TEXHOJIIOTHYECKOT0) 000PYI0BaHHUS
IOCJIE BBIMTOJIHEHUS HANAIOYHBIX Pa0OT, KOHTPOJIb TEXHHUECKOTO COCTOSTHHUS
000pYJIOBaHMS IIPY BBOJIE B DKCILTYaTAIIHIO.

IK 2.1.

[Ipon3BoauTh TEXHUYECKOE OOCITY)KHBaHHUE U TMATHOCTHKY TIPOMBIIIEHHOTO
(TEeXHONIOTMYECKOT0) 000PYAOBaHUS B IMPOIIECCE IKCILTYyaTaI[Ul B COOTBETCTBHUH C
TEXHUYECKON JOKYMEHTAIUEM.




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

3.1. O0beM y4eOHOTr0 nmpeaMeTa U BUAbI y4eOHOH padoThI

Bup yuedHoii paboTbl O0bem B yacax
O0BbEéM y4yeOHBIX 4acoB 00pa3oBaTeIbHOM IPOrPaMMBbI 224
Y4yeOHbIe 3aHATHA BO B3aMO/IeiiCTBHH C MpernojgaBaTesieM (Bcero) 216
B TOM 4HcJIe:
TEOPETHUYECCKUE 3aHITHS 154
MIPaKTUYECKHUE 3aHITUSI 62

1. OcHoBHOe cofiep:KaHme

B TOM YHCIJIC:

TEOPETHUYECCKUE 3aHITHS 100

MPAKTHYCCKHUE 3aHATUS 36

2. IlpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COeP KAHNE
(coaep:kaHue MPUKJIATHOIO MOAYJIA)

B TOM YHCIJIC:

TEOPETUYECKUE 3aHATUSA 54

MPAaKTUYECKHUE 3aHATUS 26

IIpoMeskyTouHasi aTTecTanus B (opMe SK3aMeHa 8




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

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

CrniocoObl n3MepeHus: GU3NYECKUX BEIUYMH (aHAJIOTOBbIE UM IU(POBHIE MU3MEPUTEIbHBIE
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit Gpu3NYECKUX BETUUYHUH (aOCONIOTHASI U OTHOCUTEIIbHAS).

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

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

eI TEeIbHOCTH JIIOACH.

JlaGopaTtopHas padora Nel

HaumeHoBaHue c 6 06 ®opmupyembie
pa3gencs u Tem ofepxaHue yuebHoro matepuana (0CHoBHOE K I'IpOd)ECCVIOHaIIbHE)-OpMEHTMpOBaHHoe), bEM YaCOB KOMMETEHLUM
nabopartopHble U NpaKTMYeCKMe 3aHATUA, NPUKNASHON MOAYNb
1 4
2 3
OcHOBHOE coJiepKaHue
Paznen 1. Hay4yHblit MeTO TO3HAHUS TIPUPO/IBI.

Baenenue OK 03

OcHOBHOE coepKaHue 0K 05

IIK 1.1

Teopernueckoe copepxanue MK 1.2

Pu3zuka - (QyHIaMeHTAJIbHAasd Hayka o npupoae. HayyHblii MeTo] MNMO3HAHMA H 2 K 1.3

METOAbI UCCJICI0BAHUA (PU3HYECKUX SABJICHUM. 1K 2.1




N3mepenne cuiabl TOKa W HANpPsOKEHWST B IEMU MOCTOSIHHOTO TOKa MPU TOMOIIU 2
AQHAJIOTOBBIX M ITU(QPOBBIX H3MEPHUTEIBbHBIX TpuOOpoB. I[Ipumepsl u3mepeHHs (QU3NIECKUX
BEJIMYMH,
Pa3nen 2 MexaHuKa
Tema 2.1. OcHOBHOE coiepKaHue
Kunemartuxa. OK 01
Teopernyeckoe o0yueHue OK 02
[IpodeccnonaibLHO-OPUEHTUPOBAHHOE COIEeP:KAHUE OK 04
OK 05
Mexannyeckoe ABM:keHHe. OTHOCHUTEILHOCTh MeXaHHYeckoro ABm:keHus. Cucrema OK 07
oTcYéTa. IIK 1.1
IIpsimas u oOpaTHasi 3a1a41 MeXaHUKH. 12 gi ig
Pannyc-BeKTOp MaTepuaibHO TOUKH, €r0 NPOEeKIMU HA OCU CHCTEMbI KOOPIMHAT. K 2: 1

TpaexkTopus.

Ilepememnienue, ckopocTb (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpeHHe
MaTepHaJIbHON TOYKH, X MPOCKIMH HA OCH CHCTeMbI KOOpAUHAT. CII0)KEHUE NTEPEMEILIEHUIN
U CII0KEHUE CKOPOCTEN.

PaBHOMepHOe M PpaBHOYCKOpeHHOe MNpPSMOJIMHEHOe JIBH:KeHHe. 3aBHCHMOCTH
KOOPAHMHAT, CKOPOCTH, YCKOPEHUS] U NYTH MAaTepHaIbHONH TOYKHM OT BpPeMeHH H HX
rpaguxu.

CBoOonHOe mageHue. YcCKopeHMe CBOOOAHOro mnajaeHus. JIBu:KeHme Teua,
OpOLIEHHOr0 MOA YIVIOM K TOPH30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH M YCKOpPEHUs
MaTepuaIbHOU TOUYKHU OT BpEMEHH M UX TpapuKu.

KpuBosmneiinoe aBukeHue. /[BHiKeHHe MATEPHMAJIbHOM TOYKH IO OKPYKHOCTH.
YriaoBass u JuHeiliHas ckopocth. Ilepuon m wacrora oOpamenus. LleHTpocTpemutensHoe
(HOpMalbHOE), KacaTellbHOE (TaHT'€HIIMAIbHOE) U MOJTHOE YCKOPEHHE MaTepHallbHOM TOUKH.

TexHuyeckue ycCTpoilcTBAa W TEXHOJIOTWUYECKHE TMPOILECCHl: CIUJIOMETP, JBUKCHHE
CHApsJI0B, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeayl, CKOPOCTHBIE TU(THI.

JdemoHcTpanmnu.

Mopgenb cucteMbl 0TCUETa, ULTIOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoOsI uccneIoBaHuS IBHKEHUH.




NnmrocTpanus npeneabHoro nepexoa U U3MEpEeHHe MTHOBEHHOK CKOPOCTH.

[Ipeo6pa3oBanue ABMKEHHM ¢ UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue aBrxenus Tena, OpoLIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHME MYTEW, TPACKTOPHM, CKOPOCTEH JABUKEHUSI OJIHOTO U TOTO XK€ TeJla B Pa3HbIX
CcUCTEMaxX OTCUYETA.

JlabopaTopHnas padora Ne 2,3,4

HpO(l)eCCI/IOHa.TIbHO-OpI/IeHTI/IpOBaHHOC coaecpkanue

M3y4yeHne HEPaBHOMEPHOTO JBMIKCHUS C IEIbIO ONPE/ICICHUsS] MIHOBCHHOW CKOPOCTU MIEEHCKU (|
2py3amu. HccnenoBanre 3aBHCUMOCTH TYTH OT BPEMEHH IPH PaBHOYCKOPCHHOM JIBH)KCHUHY|
menescKu c zpy3amu.

HccnenoBanue 3aBUCUMOCTH TMEpHO/ia OOpalleHHss KOHHYECKOTO MasiTHHKAa OT €r0 MapamMeTpoB

Ha npumepe mpagepca.

W3mepenne yckopeHHs cBOOOAHOro majeHus. M3mepeHue ycKOpeHUs NpU MPSIMOJUHEHHOM
PaBHOYCKOPEHHOM JBM>KEHUU 110 HAKJIIOHHOW IUIOCKOCTH RA0aAowezo uiespa.

W3yueHne IBUXKCHUS Tella, OPOIICHHOTO TOPU30HTAlIbHO. l3yueHHWe IBWKEGHHUS Tella IO
OKPY)XHOCTH Ha Hnpumepe yYCmanoeéKku pezepgyapa. IlpoBepka THUNOTE3Bl O TPSIMOM
POTNOPIMOHATFHON 3aBUCHMOCTH MEKIY JaTbHOCTBIO MOJIETA U HAYAIBHOM CKOPOCTHIO TElIa.

Tema 2.2.

Junamuka

OcHoBHOe conepxkaHue

Teoperuyeckoe o0yueHue

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

IlepBbiii  3axkoH Hpbworona. HWHepuuanbHbie cucrembl orcyéra. I[IpuHmun
oTHocuTteabHocTH ["anmnes. HennepuuanbHble cucteMbl 0TcuéTa (OnpeesieHrue, IpuMephl).
Macca tena. Cuna. [IpuHIMI cynepno3uiyu Cusi.

14




Bropoii 3akon He0TOHA V1S MAaTEepPHAIbHON TOYKH.

Tpertnii 3akon HbloTOHA 17151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOI0 TAIrOTEeHHUsl. JKBUBAJIEHTHOCTh TPABUTAIMOHHON W WHEPTHOM
Macehl.

Cuna TsakecTH. 3aBHCMMOCTH YCKOPEHHSI CBOOOJHOr0 MAJAeHUs OT BbICOTHI HAJ
NMOBEPXHOCTHIO IJIAHETHI M OT reorpaduyeckoid MHUPOTHI. J[BIKeHHE HEOECHBIX TEN U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akon I'yka. Bec Tesia. Bec Tesia, ABH:Ky1Ierocsi ¢ yCKOpeHHeM.

Cuna tpenus. Cyxoe tpenne. Cujia TpPeHHS CKOJIbKEHMS M CWJIA TPeHHUs MOKOS.
Koa¢gduunent tpenus. Cuna conpoTUBIECHUS NPU JBHKEHUU Teja B JKUJKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUSI.

HaBaenne. 'mapocraTuyeckoe naBjaenue. Cuiia Apxumesna.

TexHuueckue yCTpOWCTBA UM TEXHOJOTMYECKUE IPOIECChl:  MOAIIMIIHUKH, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JdemMoHcTpaumu.

HabGmronenue nrkeHns Tel B MHEPIUAIBHBIX M HEMHEPIIMATBHBIX CUCTEMaxX OTCUETa.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenue nByX MHJIMHIIPOB WIIM IAPOB PA3HOU MACCHI C OJJMHAKOBBIM YCKOPEHUEM OTHOCUTEIEHO
HEUHEPLHUAIbHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOJICHCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEIEHUEM MACCHI TE€Jla Ha €T0
YCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BO3HUKAIOIIMX B PE3yIbTaTe B3AUMOEHCTBUS TEIL.

N3mepeHne macc 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec tena mpu yckopeHHOM TOIbEME U TIaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEeHME CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

JlabopaTopnasi pabora Ne 5,6,7

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAECPKAHUE




N3mepeHne paBHOAEHCTBYIOIIEH CUJI TP IBUKEHUHU OpyCKa MO HAKJIOHHOM IJIOCKOCTU
YCMAaHo6Ku mavm.

[TpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpycKa 110 HAKJIOHHOM MJI0CKOCTH Ha
3aJlaHHOE PACcCTOSTHUE OT €r0 MacChl ycmanoeku maum. ViccienoBaHue IBUXEHHs OpyckKa 1o
HAKJIOHHOH TJIOCKOCTHU C TIEpeMEHHBIM KO3 (OULIMEHTOM TPEHUSI YCMAHOGKU Maum.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOUINX B MPYKUHE U PE3UHOBOM
oOpasiie, OT ux AeGopMaIii Ha npUMepe NYAHCOHA.

W3yuenne qBMKEHUSI CHCTEMBI TEJ, CBA3aHHBIX HUTHIO, IIEPEKUHYTON Yepe3 JErKui
OJIOK cucmembl NOJUCRACTMOG.

N3mepenune kodapduitnenTa TpeHus 10 BEIMYMHE yriioBoro koadduitnenta 3asucumoctu F,p(N).
W3yyenne nBuxKeHHs rpy3a Ha Baly C TPEHUEM OpoOUNbHO-PA3ZMOIBbHO20 000PYO08AHUA.

Tema 2.3.

Craruka TBEpAOTO
Tena

OcHoOBHOE coiep:KaHue

Teoperuueckoe o0yueHue

IIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COACPKAHMUE

A0OcomoTHO TBEépHOe Teno. IlocTynaresbHoe W BpamarejlbHOE IBH:KEHHE TBEPAOIO
Tesa. MOMEHT CUJIbl OTHOCUTENBHO OcH BpauieHus. [lnedo cunbl. CiaoxkeHue cuil, IpUII0KEeHHBIX
K TBEpaoMy Teny. LleHTp TskecTu Tena.

YcioBusi papHoBecHusi TBEPAOro TeJia.

YcroiiunBoe, HeycTOHYNBOE, Oe3pa3InuHOe paBHOBeCHe.

TexHuyeckue ycTpoHCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

JdemoHncTpanmu.

YcnoBus paBHOBECHS.

Bunsl paBHOBecHs.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE pabOThI, IPAKTUKYM.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BPALCHUSI.

KoncTpynpoBaHue KpOHIITEHHOB U PaCYET CUIT YIIPYTOCTH.

N3y4yeHne yCTONYMBOCTH TBEPIOTO TeJIa, UMEIOLIETO IUIOMIAlb OOPBI.

JlabopaTopnasi paGora Ne 8,9,10




HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ codepiKaHue

UccnenoBanue ycnoBuili paBHOBECUS TBEPAOTO TeEJA, UMEKOUIETO OCh BpAILCHUS annapamad 6
uenmpugyzu.
KonctpyupoBanue KpOHIITEHHOB U PAaCU€T CHJI YIPYTOCTH ZAPHUMYPbL MEXHOI02UYECKO20
o0bopyoosanusn (Kpenesceii).
N3yueHne ycTOMUMBOCTH TBEPAOTO TeJa, UMEIOILETO IUIOIA/lb OIIOPLl KOJIOHHO20 annapama.
Tema 2.4. OCHOBHOE CojlepKAHUE
3aKOHBI Teoperuueckoe o0yueHue
COXpaHCHUs B
MEXaHHUKe. [IpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME
HNMnyiabc MaTepHaJbHOW TOYKH, CHCTeMbl MaTepHajJbHbIX To4dek. LleHTp Macce 16

CHCTEMBI MaTepHAJIbHBIX TO4YeK. TeopemMa O ABMKEHMHM ILieHTpa Macc. VMMmynsc cuisl U
M3MEHEHUE UMITyJIbCa TEJa.

3aKoH coxpaHeHHsl MMIIYJIbca. PeakTMBHOE IBH:KEeHHUeE.

MoMeHT uMIIyJIbCa MaTepHaJbHOM TOYKM. [IpencraBieHne o COXpaHEHMM MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX MOJISIX.

Pabora cunpl Ha MajaoM M Ha KOHEYHOM IepeMmeleHuu. ['paduyeckoe npeacraBieHne
paboThI cuibl. MOLITHOCTh CUJIBI.

Kunernyeckas JHeprusi MarepuajabHOii TouykH. Teopema 00 W3MeHEHHH
KHHETHYECKOM JHEPIMH MAaTEPHATbHOM TOYKH.

IloreHuManbHbIE W  HemoTeHUHAJbHble CcHiIbl. [loTeHuUManabHAsE  JHeprus.
IHoTreHuMagbHas JHeprus ynpyro aegopmupoBaHHO#l npyxkuHbl. [loTeHnnaneHas >Heprus
TeJa B OJTHOPOJTHOM I'PaBUTALIMOHHOM ITOJIE.

IHoreHuManbHAs JHEPrusi Tela B TIPABUTALMOHHOM II0Ji¢ OJHOPOAHOIO IIapa
(BHYTpH M BHe miapa). Bropasi kocMu4yeckasi CKOpocTb. TpeThsl KocMUUECKas CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUABHBIX CHJI C UI3MEHEHUEM MEXaHNYECKOH SHEPTHH CUCTEMBI Tell.
3aKOH COXpaHEHMSI MEXaHUYECKON PHEPTUH. YIIPYTHE U HEYNIPYTUE CTOIKHOBEHHS.

YpaBHenue bepHy/uIu 1/ HAeAJIbHOM KUIKOCTH KaK CJIeICTBHE 3AKOHA COXPaHEHUS
MeXaHUYeCKOW YHeprum.

TexHn4ecKkue yCcTpoiuCcTBa U TEXHOJIOTHUECKHE MPOLECCHI: IBU)KEHUE PAKET, BOJOMET, KONED,
MPYXUHHBIA TUCTOJET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.




JleMoHCTpaLum.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTruBHOE NBUKEHUE.

H3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHue 3Hepruy Tena Ipyu COBEPIICHUH PAOOTHI.

B3anmuble mpeBpaleHyss KHHETUYECKON U NOTEHIMAIIbHOW SHEPI U IIpU JCMCTBUU Ha
TEJIO CHJIbI TSKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

JlaGopaTopHnas padora Ne 11,12,13,14

ITIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEP:KAHME

H3Mepenne uMmyJabca Tejia o TOPMO3HOMY IYTH KOHGeliepa.

H3mepenne cHIIbI TATH, CKOPOCTH MOJIEJIN 3JIEKTPOMOOWJISI U MOITHOCTH CHJIbI TSATH
2uopasIuecKozo npecca.

CpaBHeHUE H3MEHEHHS UMITYJIbCa Tela C UMITYJIECOM CUJIbI HHE8MO000PYO08aAHUAL.

HccnenoBanue COXpaHeHHsI UMITYJIbCa TIPH YIIPYTOM B3aUMOJICHCTBUN 000py00eanus
eubdpocumo.

H3MepeHne KHHETHIECKOM SHEPTHH Tella TI0 TOPMO3HOMY ITyTH. Pacuem mopmo3nsix Ko100ox.

CpaBHeHUE H3MEHEHUS MTOTSHITHAIBHON SHEPTUN TIPYKUHBI C pa0OTOM CHITBI TPSHUS
2UTITbOMUHHBIX HOHCHUY,.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMXKCHUU Tella IO HAaKIIOHHOM TIOCKOCTU YCHAHO6KU
20pU30HMANILHBIX ARNAPAMOE U CHOCOO08 HAKAMBIGAHU .

Tema 3. 1 OcHoBHI
MOJIEKYJISIPHO-
KHHETHYECKOMN
TEOpUH.

Paznen 3. MonekymnspHast GpHU3uKa ¥ TEPMOTMHAMUKA.

OcHoBHOe cofepxkaHue

Teoperuyeckoe o0yueHue

OcHoBHbIE 110J10KeHHs MoJIeKyasipHO-kKnHeTHYeckoi Teopun (MKT), nx onbiTHOEe 000CHOBaHMe.
Anddy3usa. bpoyHoBckoe nBHKeHHe. XapakTep ABHKEHHSI M B3aUMOACHCTBUS YACTHIL
BellecTBa. Mojienu CTpoeHHs ra3oB, )KHIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOICTB BEIIECTBA,
Ha OCHOBE 3THX Mojeneil. Macca U pa3Mepbl MoJiekyJa (aromoB). KosmvecTBO BemecTna.

IHocTosinnas ABoraapo.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.1
IIK 1.2
IIK 1.3
IIK 2.1




TennoBoe paBHoBecue. Temmepatrypa m cnocodbl eé¢ m3mepenus. Illkana Temmepatyp
Heabcus.

Mopenp naeanbHOro rasa B MOJIEKYJISIPHO-KMHETHYECKOM TEOPHM: YaCTULBI ra3a JBHXKYTCS
XaO0THYECKHU U HE B3aUMOJECHCTBYIOT IPYT C IPYTOM.

I'azoBble 3akoHbl. YpaBHenue MenaeineeBa-Kianeiipona. AOcol0THasE TemIeparypa
(mkana temnepatryp KeabBuna). 3akon JaabTona. M3ompoieccsl B ujieaabHOM Ta3e C
IOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa. [ paduueckoe MpeacTaBICHHE H30MPOLIECCOB:
U30TEpMa, U30X0pa, n300apa.

CBsi3p MEXAy JaBICHUEM M CpPEJHEN KMHETMYECKOM SHEeprueil MocTyHaTeIbHOro TEIJIOBOrO
JBUKEHHUSI MOJIEKYJl HJCAIbHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHOKMHETUYECKOU
TEOpUU UACATHHOTO ra3a).

CBsi3p aOCONIOTHOW TeMIEpaTypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO CpEAHEH KHHETUYECKOU
SHEPruei NocTynaTeabHOro TEMIOBOIO JABUKEHUS €€ YacTHL.

Texnuyeckue yCTpOHCTBA M TEXHOJOTHMYECKHE IIPOLECCHl: TEPMOMETpP, OapoMeTp, TMOIydeHHE
HaHOMAaTEPHUAJIOB.

JdemoHcTpaumnu.

Mopenu 1BHKEHHUs YaCTHULl BEILECTBA.

Mopenb OpOyHOBCKOTO JIBHIKECHHS.

Buneoponuk ¢ 3anuchbio peaabHOro OpOyHOBCKOTO JIBH)KEHUS.
Juddyzus xxuakocreit.

Mogens onsira IlITepHa.

[IputspkeHne MoIEKyII.

Mopenu KpUCTAIIMYECKUX PEIIETOK.

Habmtonienue u uccnenoBanue N30MpOIECCOB.

JlaGoparopHnas padora Ne 15

HccnenoBanue mpoliecca YCTaHOBIEHHUS TEIUIOBOTO PABHOBECHS TEIUIOOOMEHA MEXAYy Topsiued u
XOJIOJJHOM BOJOM.

W3ydyeHne W30TEPMHUUYECKOTO TMporecca (PeKOMEHIOBAHO HWCIONb30BaHHEe HHU(POBOH
nabopaTopun).

N3yuenne n30X0pHOTO TpoIiiecca.

N3yuenne n3obapHOTro mporiecca.




ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 3.2
TepMoauHaMuka.
TemnoBeie
MAaIlluHBI.

OcHoBHoOe coepkaHue

TeopeTI/meCKoe oﬁyqe}me

TepmoauHaMu4yeckasi (TI) cucrema. 3aaHue BHEIIHUX YCJI0OBUH
NSl TePMOAMHAMMYECKOI cucrteMbl. BHemHue u BHyTpeHHHE mapameTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CpEeIHUE 3HAYCHUS BEJIMYUH, OMUCHIBAIOIINX €€ COCTOSHUE Ha
MHUKPOCKOITUYECKOM YPOBHE.

HyneBoe nauano TEPMOANHAMHUKHU. CamMonpousBosbHas pelnakcanus
TEPMOJMHAMHYECKON CHCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mopeas uaeadbHOro ra3a B TePMOJAMHAMHUKE - CHCTeMa YPaBHEHMii: ypaBHeHHe
MenpeneeBa-Kianeiipona #  BbIpamkeHHe sl BHYTPeHHell JHeprum. YcioBus
MPUMEHUMOCTH O3TOM MOJENHM: HM3Kas KOHIIGHTpAIlMS YacTHI[, BBICOKHE TEMIEPATYPHI.
Bripaxenue 111 BHyTpEHHENH SHEPTHH OJHOATOMHOI'O UI€aIbHOTO Ta3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMOAMHaMuKe. Beruncienne paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temnonepenadya kKak crmoco0 HW3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOIUHAMUYECKON
cucTeMbl 6e3 coBepiieHus padoTel. KOHBEKIHS, TETUIOMPOBOIHOCTD, H3TyUYCHHE.

KouaunyectBo Temnorsl. TemnoémMkocTs Tesia. YaejlbHass U MOJSPHAS TENJIOEMKOCTH
BemiecTBa. YpasHenue Maiiepa. YenbHas TEIIOTa CrOpaHdsl TOIUIMBA. Pacuér konuvecTBa
TETIOTHI TIpH Terutonepenaye. [lonstue o6 agnadaTHOM Mporiecce.

[lepBolii 3aKkOH TepMOIWHAMUKU. BHyTpeHHss sHeprus. KomudyecTBo TemnoTel U paborta
KaK Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIMHAMUYECKON CUCTEMBI.

BTopoii 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX MPOIIECCOB: Uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMUYECKOW CHCTEMBI NPOXOIUT EIUHCTBEHHas aauadara.
AOcoroTHas TeMIiepaTypa.

Btopoii 3ak0oH TepMOIMHAMUKU JIJIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO INEpPEaaTh
TEIJIOTY OT OoJjiee XOJIOAHOTO Tena K Oosee Harperomy 0Oe3 kommencamuu (Kmayswmyc).




HeobOpatumocTb npupoaHBIX MPOIECCOB.

[Tpunimne! aeiicTBus TeraoBbix MammuH. KIT/I.

MakcumanbHoe 3Haduenune KIIJI. [ukin Kapno.

DKOJIOTHYECKUE aCIMEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBHTrareiei. TeroBoe 3arps3HeHue
OKPY’KAOIIECH CPEeIbI.

TexHu4eckue yCcTpoiiCTBa U TEXHOJOTUYECKUE IMPOILECChI: XOJOAMIBHUK, KOHAUIIMOHED,
TU3ETbHBIA W KAapOIOPATOPHBIM JBUTATENH, NapoBas TypOWHA, TMOJYYCHHUE CBEPXHU3KHX
TeMIIepaTyp, YTWIM3ALUsA «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHMEM TEIJIOBOTO HAcoca,
yTUIN3alUs OMOOPTraHUYECKOTO TOIUIMBA JIJISl BEIPAOOTKH «TEIJIOBOW» U AJIEKTPOIHEPTUH.

JleMoHCTpaL UK.

H3meHeHue TemnepaTypsl IPH aI1adaTHueCKOM PaCIIMPEHUH.

Boznymninoe orauso.

CpaBHeHME yJ€IbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMmbroTepHbie MOIENH TETUTOBBIX JTBUTATENCH.

JlaGopaTopHnas padora Ne 16,17

N3mepenne y1enbHONU TEIIOEMKOCTH.

Hccnenosanue mmponecca OCTHIBAHUS BEILIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3ydeHne B3aMMOCBS3M JHEPIUU MEKMOJIEKYJISIPHOTO B3aUMOJECUCTBUS M TEMIIEPATYPhI
KHTIEHHS JKUIKOCTEM.

Tema 3.3
ArperaTHbie
COCTOSIHHSA
BEIIECTBA.
dazoBble
MIEPEXOJIBI.

OcHoBHOE coaep:kaHue

Teoperuyeckoe o0yueHue

ITapooOpa3zoBanue U koHaeHcanus. UcnapeHue M KumneHue. YJeJbHasi TemjioTa
napoodpa3opanusi. HacbllieHHble M HeHacbllleHHbIe mapbl. KadecTBeHHas 3aBUCHMOCTH
IUIOTHOCTH U JIaBJICHHUS HACBHIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCUMOCTh OT 00BEMa

HACBIIICHHOT'O I1apa. 3aBHCHUMOCTh TCMIICPATYPhbI KUIICHUA OT JABJICHUA B ) KUAKOCTHU. BnaxxHocTh
BO3ayXa. A6COJIIOTH8.SI 1 OTHOCUTCJIbHAA BJIAXHOCTB.
Teépaoe Teno. Kpucramnmueckme u amopgHble Teaa. AHH30TPOINS CBOWMCTB
kpuctauioB. IlinaBjenue u Kpucram3auus. YaeJbHas TenjaoTa miasjaenus. Cyoaumanus.




Hedopmaruu tBEpHoro tena. Pactskenwe u cxkxarue. Cnur. Monyns FOwra. Ilpenen
yOpyrux aegopmariuii.

TemoBoe pacuimpenue KUAKOCTeH M TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIIupeHHe.
AHTrapMOHHM3M TEIUIOBBIX KOJEOAHWN YacTHIl BEIIeCTBA KaK IMPUYMHA TEIUIOBOTO PACHIMPEHUS
ten. [IpeoGpazoBanue sHEpruu B (pa30BBIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

IloBepxHocTHOe  HaTskeHue. Ko3gduuueHT NOBEPXHOCTHOIO  HATSHKEHMS.
Kanunispable siBjeHusi. /[aBieHue noj UCKpUBJIEHHOM MOBEPXHOCTHIO kuakocTu. Dopmyna
Jlanunaca.

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

JdeMoHcTpanmm.

TenoBoe pacuupeHue.

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenne. Kunenue npu nOHMKEHHOM J1aBICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CwmauuBaHue.

Kanunnsipusie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.

Buner nedopmanuid.

Habmronenue maneix aedopmaruii

JlaGoparopuas padora Ne 18,19,20

N3ydeHne 3aKkOHOMEPHOCTEH HCTIapEHHUSI JKUKOCTEH.

N3mepenue yaenbHOM TeMI0THI IIaBJICHHUS JTbA.

N3y4enne cBONCTB HACHIIIICHHBIX MAPOB.

N3mepenune abCOMOTHOM BIXKHOCTH BO3/yXa M OIICHKA MAacChl TAPOB B TIOMEIICHHH.
N3mepenne kod¢duimerTa moBepXHOCTHOTO HATSHKCHHUS.

N3amepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeGopMaIiiil pe3HHOBOro 00pasiia OT MPUIOKEHHON K HEMY




CHIJIBI.

Tema 4.1
DIEeKTPHUIECKOE
noJe.

Paznen 4. DnexkTpoauHaMuka.

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqelme

JJIeKTpU3auusa Tel W eé MNposiBIeHHMA. JJeKTpuuyeckuid 3apsia. /[IBa Buaa
JJIeKTPUYecKUX 3apsaaoB. [IpoBoAHUKH, ANIIEKTPUKH M NOJYNPOBOAHMKH. DJIEMEHTAPHBIN
JNEKTPUYECKUH 3apsijl. 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumopneiicreue 3apsanoB. Toueunsie 3apsiabl. 3akon KyJiona.

iieKTpuYeckoe nmoJe. Ero faeiicTsue Ha 3JIEKTPUYECKHUE 3apsIbl.

Hanpsox€nnocts anexktpuueckoro mnousid. IIpoOubiit 3apsn. Jluaum Hanpsok€HHOCTH
IIEKTpUUYECKOro nojst. OMHOPOAHOE NIEKTPUUYECKOE TOJIE.

[ToTeHIIManbHOCTh AMEKTPOCTATUYECKOrO MOJIsA. Pa3HOCTh NMOTEHIMATIOB M HAIpSKEHUE.
IToTeHumanpHas SHEPIHs 3apsaaa B AJIEKTPOCTATHYECKOM noJie. [loTeHman 3J1eKTpoCcTaTHYeCKOro
noJisi. CBsi3b HaNPsDKEHHOCTU TOJISE M PA3HOCTH MOTEHLHUANOB Ui 3JEKTPOCTATUYECKOTO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[IpuHLUI Cyneprno3uuu JIEKTPUIECKUX MTOJIEH.

ITone ToweuHoro 3apsiaa. Ilome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMepHO
3apspkeHHOro mo o0wvémy mapa. Iloje paBHOMEpHO 3apsKEHHOM OECKOHEYHOH IJIOCKOCTH.
KaptrHbl TMHMN HANPSYKEHHOCTU ATUX TOJIEH M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[IpoBOTHMKY B 2IEKTPOCTATUYECKOM ITOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IoJI€e. [[nanexkTpudeckas MpOHUIAeMOCTh
BEIICCTBA.

Konaencarop. JieKTpoéMKOCTbL KOHAEHCATOPA. DJIEKTPOEMKOCTH  IJIOCKOIO
KOH/IeHCAaTOopA.

IHapanneabHoe coeauHeHne KoHAeHcaTopoB. IlocienoBarenbHOe coelMHEHHE
KOH/IEHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopPa.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
IIK 1.2
IIK 1.3
IIK 2.1




JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

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

JdemMoHcTpaumu.

Y CTpOUCTBO U IPUHLUI JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apAyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monuens anekTpocraTuieckoro reaeparopa (Ban ne 'paada).

IIpOoBOIHHUKY B JIEKTPUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allMTA.

VYceTpoiicTBO U 1eCTBUE KOHAEHCATOPa MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTOpa OT IUIONIaJAM IUIACTHUH,
PacCTOSIHUS MEXIY HUMH U IU3JIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOoJIsl 3apsyKEHHOTO0 KOHAEHCATopa.

3apsiaKa U pa3psiKka KOHAEHCaTopa 4epe3 pe3sucTop.

JlabGopaTopHnas pabdora Ne 21

Onenka cuJ1 B3aMMOJCHCTBHSA 3apsiZKeHHBIX TeJl.

HaOnronenne mnpeBpalieHusi JHEPruM 3apsiKEHHOI0 KOHACHCATOpPa B JHEPIHI0
H3JIy4eHHUs] CBETOANO0A.

N3y4eHne mpoTekaHus ToKa B LIENIH, COJAEPIKaIIEed KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpSOKEHHs])) TMPH  IOCIEAOBATEIHLHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOPA YePE3 PE3UCTOP.

Tema 4.2
ITocTosHHbBIN
3NEKTPUYECKUN

OcHoBHOE coaep:kaHue

Teopernueckoe o0yueHue




TOK.

Cuia Toka. IlocTosIHHBIN TOK.

YciaoBusi CylmecTBOBAHHS IOCTOSIHHOIO JJIEKTPHMYECKOro ToOKa. VICTOYHMKM TOKa.
Hamnpsoxenne U u D/1C £.

3akon OMa U1 yyacTKa nemnu.

DJIEKTPHYECKOe CONPOTHBJICHHE. 3aBHCHMMOCTb CONPOTHBJICHUS] OJHOPOJAHOIO
NPOBOJHNKA OT €ro /UIMHbI U IUIOIIAAH IONEePeYHOro ceYyeHMus. Y I€JIbHOE CONPOTHBIICHUE
BEILECTBA.

IlocanenoBarenbHOE, MapajjieJbHOE, CMEIIAHHOE COCAUHEHHE NPOBOJAHUKOB. Pacuér
Pa3BeTBJIEHHBIX dJIeKTpuyeckux nenei. Ilpasuiaa Kupxroda.

Pabota asiekTpuyeckoro Toka. 3akon Jlxoy.s-Jlenua.

MomHoCTB 3JIeKTPUYecKoro Toka. TennoBas MOIIHOCTD, BbIACAsieMasi HA pe3ucTope.

OJIC u BHyYTpeHHee CONpPOTHUBIICHHME HMCTOYHMKA ToKa. 3akoH Owma i MOJHOHR
(3aMKHYTOM) 3JeKTprU4ecKoil nenu. MouHocTh UCTOYHMKA ToKa. KopoTkoe 3amMblkaHue.

Konzaencarop B 1ienu NoCTOSHHOIO TOKA.

TexHuuyeckue YCTpPOHMCTBA M TEXHOJOTMYECKHE TMPOLIECCHl: aMIepMeTp, BOJBTMETD,
peocTar, CYETYUK IIEKTPUIECKON SHEPTUU.

JdemMoHCcTpaumu.

W3mepeHue cuibl TOKa U HaIlPsHKEHUS.

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

3aBUCHMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHMUKOB OT JJIMHBL, IUIOLIAIN
MIONEPEYHOr0 CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTHUBIEHHUS IMPH MOCTOSHHOM
HaIpsHKEHUH.

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

Crioco0b! coeMHEHHsI ICTOYHUKOB Toka, DJ[C Garapeii, TOKa B IIeTIH.

JlabopaTopnasi paGora Ne 22,23




HccnenoBanue cMelIaHHOTO COeJHHEHHS PE3UCTOPOB.

HN3mepenue yaeabHOT0 CONPOTUBJIEHUS IPOBOJIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIA JIaMITbl HAKaIUBaHUs. Y BeJIMUYEHUE

npejiesna u3MepeHus amnepmerpa (BOJIbTMETPA).

N3amepenne 3/IC u BHYTpEHHETO CONPOTUBIICHHS UCTOYHUKA TOKA.

UccnenoBanmne 3aBucumoctd J[C raibBaHMYECKOTO »JJIEMEHTa OT BPEMEHU NIpU
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOJIOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOLTHOCTY UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 4.3.

Toxu B pa3nu4HbIX

cpenax.

OcHoBHOE coacpkaHue

TeopeTrnyeckoe o0yueHue




DJIeKTpUYecKasi NPOBOANMOCTD PA3JIMYHBIX BelleCTB. JJIeKTPOHHAsI IPOBOIUMOCTh
TBEPABIX  MeTANIOB. 3aBUCUMOCTH  COINPOTUBICHUS  METalIOB OT  TEeMIEepaTyphl.
CBepXnpoBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

MoaynpoBoaunku. CoOCTBEHHAsi U MPUMeCHAasi NMPOBOJAMMOCTDH IMOJYNIPOBOAHUKOB.
CaoiicTBa p-n-nepexoaa. [lonynpoBogHUKOBEIE TPUOOPHI.

DNEKTPUUECKUH TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAs] AUCCOLMUALMS. DJIEKTPOIIU3.
3axonbl Dapazest 1Sl 3JIEKTPOIU3a.

JiieKTpuYeckuii TOK B razax. CaMocTosiTeJIbHbIIi M HECAMOCTOSAITEJbHBIN pa3psil.
PaziiuyHbIe THIIBI CAMOCTOATENBHOTO pa3psaaa. Mounus. [liazma.

Texnuyeckue yCTpoOHCTBA M MPAKTUYECKOE MPUMEHEHHE: Ta30pa3psiHble JaMIIbL,
AIEKTPOHHO-Ty4YeBasi TpyOKa, MOITYNPOBOAHMKOBBIE MPUOOPHI: U0, TPaH3UCTOpP, (poTommon,
CBETOJIMOJ, TalbBaHWKa, papUHUPOBAHWE MEIW, BbHIIUIABKA AJTIOMUHUS, SJICKTPOHHAs
MUKPOCKOIIHS.

JdemoHcTpaumnu.

3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB

3axoHbl 25ekTpoauza Dapazes.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHME NPOBOAUMOCTH METAIIJIOB M OJTYIPOBOAHUKOB.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

JlaGoparopHas padora Ne 24

Haobaronenne 3JiekTpoJinsa.

W3mepenue 3apsiia 0THOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBJIEHHUS TEPMOPE3UCTOPA OT TeMIIEPATYPHI.
CHsTHE BOJIBT-aMIIEPHOM XapaKTePUCTUKH TUOA.

Tema 4.4
Mar»auTtHoe I110J1e

OcHoBHOe conepxkaHue

Teopernueckoe o0yueHue




B3aumoneiicTBre NMOCTOAHHBIX MATHMTOB M NPOBOJIHHUKOB € TOKOM. MarHumTHOe
noJsie. Bektop MarHuTHOW HMHAYKUMU. [[pUHIMI Cyneprno3uiMyM MarHUTHBIX Mojed. Jlunuu
MAarHMTHON MHAYKIUH.

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

Cuna Amnepa, eé HanpaBJieHUe U MOAYJIb.

Cuna JlopeHua, eé HampaB/jieHHe W MOAYJb. J[BIDKEHHE 3apsOKEHHOM 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM noie. Pabora cuiel Jlopenna.

MaruauTHoe nosie B Bemectse. @eppOMarHeTUKH, napa- U JHaMarHeTUKH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: MPUMEHEHUE MOCTOSHHBIX
MarHuToOB, 3JEKTPOMArHUTOB, TECTEP-MYyJIbTUMETp, OJJIEKTPOJBUTATENb SIKOOH, yCKOpUTEIn
3JIEMEHTAPHBIX YACTHII.

JdeMoncTpanum.

Kaptuna nuHMI WHAYKOMM MarHUTHOTO TIOJI TIOJIOCOBOTO M IOJKOBOOOPAa3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMI MarHUTHOW WHAYKIMH TOJS JJIMHHOTO TPSMOTO IPOBOJHHUKA U
3aMKHYTOTO KOJIBLIEBOT'O MMPOBOIHUKA, KATYIIKH C TOKOM.

B3anmopeiicTere 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmroienne ABM>KEHUS MydYKa IEKTPOHOB B MATHUTHOM TIOJIE.

[MpuHIMI OEHCTBUS IEKTPOU3ZMEPUTENHHOTO TPUOOPA MATHUTOITIEKTPHUECKON CHCTEMBI.
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HCCJICI[OBaHl/Ie MAarHMTHOI'O 110JIf IOCTOAHHBLIX MArHUTOB.
HccnenoBanue cBONCTB (heppoMarHeTUKOB.

HccnenoBanue 1eiCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenue cuinbl AMmepa.

N3y4yeHne 3aBUCUMOCTH CHIIBI AMIIEpA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 4.5

OcHoOBHOe coiep:KaHue




BHCKTPOMaFHI/ITHaH
HUHOYKIUA.

TeopeTI/meCKoe oﬁyqe}me

HpaKTI/IKO-OpI/IeHTI/IPOBaHHaﬂ CoCTaBJIAIOIIAsA

SIByIeHne 3JIeKTPOMATHUTHOM MHAYKUIMH. [ToTok BekTOopa MarHutHOM MHIyKumu. DC
MHIYKIUU. 3aKOH 3JIeKTPOMATHUTHOM MHAYKHUN Papanesi. BuxpeBoe 3IeKTpUUECKOE TOJIE.
Toxu dyxo.

IAC uHAYKIIUM B NPOBOJHMKE, IBUKYIIIEMCSI B OJHOPOJJHOM MATHUTHOM I10JI€.

IIpaBuJio Jlenna.

NuayktuBHOCTh. KaTylmika MHIYKTHBHOCTM B IeNM MOCTOSIHHOrO TOKa. fIBjieHme
camouHAyKIuu. IJC caMOuHIyKIMH.

JHeprusit MArHUTHOTO MOJISl KATYIIKH € TOKOM.

DJIeKTPOMArHUTHOE IoJIe.

TexHu4eckue yCTpOHMCTBA U TEXHOJIOTMYECKHME TMPOILIECCHl: HWHIYKIMOHHASA II€Yb,

COJICHOU], 3alI1Ta OT JIEKTPU3ALNHU TeJI NPU JIBUKEHUH B MATHUTHOM T10JI€ 3EMIIH.
JleMoHCTpaL UK.
Habmtoienue siBleHUs 3I€KTPOMArHUTHOM WHIYKITHH.
UccnenoBanune 3aBucumoctd OJIC MHAYKIUMM OT CKOPOCTH HM3MEHEHHMsSI MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHUAEBON (MEHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenosanue 3aBucumocty IJ[C caMOMHAYKIMHA OT CKOPOCTA U3MEHEHUS CHIIBI TOKA B
LIETIH.
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HccnenoBanue siBjieHUs JIEKTPOMATHUTHOM HHIYKIIUH.
OHpeI[eJ'IeHI/Ie WHAYKOWHW BUXPEBOI'O MaroHuTHOI'O I10JIA.
HCCHe}IOBaHI/Ie ABJICHUSA CAMOWHIAYKIIUH.

Coopka Moie/Iv 3JIeKTPOMAarHUTHOTO reHepaTopa.

Pasznen 5. Konebauus v BOJHEL.




Tema 5.1
Mexanunueckue
KoJieOaHusl.

OcHOBHOe coiepkaHue

TeopeTI/meCKoe oﬁyqe}me

Koaebareabnas cucrema. CBo00OAHBIE KOJIEOaAHMS.

l'apmonuveckne kojedanusa. Kunemartnueckoe ¥ JMHAMHYECKOE  OIMCAHUE.
DHepreTuyeckoe oOMHCcaHWe (3aKOH  COXpaHEHHs  MeXaHW4Yeckoll  sHepruu). BriBojg
JUHAMHYECKOTO  ONHMCAHMS TapMOHHUYECKUX KOJIe0aHMM M3 WX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OMUCAHUSI.

AMiunTyaa u ¢asza kosiedbanuii. CBS3b aMIUIUTY 1Bl KOJEOAHUI UCXOTHOW BETUYHMHBI C
aMIUINTYy1aMU Kojie0aHul €€ CKOPOCTU U YCKOPEHUS.

Ilepuon wm wyacrora KosebaHumii. Ileprox Mambix CBOOOAHBIX  KOJICOAHMIA
MareMaTtudeckoro MasTHuka. [lepnoa cBOOOAHBIX KOeOaHMM MPYKUHHOTO MasiTHUKA.

[TonssTue o 3aryxatomux KojeOaHusX. BbolHykaeHHble KoneOaHus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3atyxaHus Ha BUJ pe30HAHCHON KPUBOU. ABTOKOJICOaHMS.

TexHU4ecKkue YCTPOICTBA M TEXHOJOTMYECKHUE IMPOILECChl: METPOHOM, 4Yachl, Kaudelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmMorpad.

JleMoHCTpaL UK.

3anuch KojaebaTenbHOrO ABMKCHHUS.

Halmronenre He3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJIEOAHH rpy3a Ha HUTH OT aMILTUTYIbI.

WccnenoBanue 3aTyxaromux KoieOaHUi U 3aBUCHUMOCTH TIEPHOJIa CBOOOIHBIX KOJIeOaHUN
OT COIIPOTHBJICHHS.

UccnenoBanue konebaHWil Trpy3a Ha MacCHUBHOM MpyXHHE C Lelbio (OPMHUPOBAHUS
MpeJICTaBICHUI 00 UeaTbHON MOJEN PYKHHHOTO MasTHHUKA.

3aKOH COXpaHEeHHMsI SHEPTUU MPU KOJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBaHue BRIHYKIESHHBIX KOJICOAHHIA.

Habmronenue pe3onanca.
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OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
I[IK 1.2
IIK 1.3
[IK 2.1




N3mepenue neproaa cBOOOTHBIX KOJIeOaHH HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.
N3y4yenune 3aK0HOB IBUHKEHHSI TeJIa B X0/1€ KOJIeOaHUI HA YIIPYTOM MojABece.
N3yueHune NBUKEHUS HUTSHOIO MAsITHUKA.

[IpeoOpazoBanue F3HEPTHH B IPY>KUHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOUMX KOJIeOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOaHUH.

Tema 5.2. | Qcnopnoe conepanue
DJIEKTPOMarHUTHbI
e KOIeGaHusL. Teopernyeckoe o0y4enue

Kognebareabublii KOHTYpP. CB0OOOIHBbIE 3JIEKTPOMATHUTHBIE KOJI€0aHUS B U€aJILHOM
KoJjie0aTelbHOM KOHType. @opmysa Tomcona. CBsi3p aMIUIMTYZABl 3apsiia KOHAEHCATOpa C
aMIUTUTYZ0N CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UJIEATILHOM KOJIe0aTeIbHOM KOHTYE.

3aryxaromue HJIEeKTPOMarHUTHble KojeOaHWs. BbIHYyXIEHHbIE 3JIeKTPOMarHUTHBIE
KoJIeOaHusl.

IlepemeHHbIl TOK. MOIIHOCTE NMEPEMEHHOI0 TOKA. AMIUIMTYIHOE M JAelCTBYIoLIee
3HaYeHHe CHJIbl TOKA U HANpPSDKEHUS MPH pa3IndHON (opMe 3aBUCHMOCTH MEPEMEHHOIO TOKa
OT BpEMEHH.

CuHycouJanbHbIN epeMEeHHbIN TOK. Pe3ucTop, KoHAEHCcaTop U KaTyllKa UHIYKTUBHOCTU
B LIENIM CUHYCOMJJAJIBHOT'O IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

HNneansubiii Tpancgopmarop. Ilponssoacrso, nepegayva u norpedjaeHue
JJIEKTPUYECKON IHEPrUm.

OKOJIOTUYECKHE PUCKH TP NPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCIIONB30BaHUS
3JIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HHU.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: DIEKTPUYECKHA 3BOHOK,
TeHEPAaTOp NEPEMEHHOTO TOKA, IMHUH JJIEKTpoIiepeay.

JdemoHcTpanmnu.

CBoOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.

3aBHCHUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOAHUN OT MHYYKTUBHOCTH U EMKOCTH KOHTYPA.

OcuusuiorpaMMsbl 3IEKTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXalOMIMX JIEKTPOMATHUTHBIX KOJIeOaHHHA.




Mopaeinb 371€KTpOMarHuTHOrO0 reHeparopa.

BoinysxaeHHbIe CHHYCOMIaTIbHbIE KOIeOaHusl.

Pesucrop, karynika HHIyKTUBHOCTH U KOHJEHCATOP B LIETIH IIEPEMEHHOIO TOKA.

Pe3onanc npu mocinenoBaTelbHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

YCTpOHCTBO M IPUHIIUI ACWCTBUS TpaHCchopmaropa.

Mopeinb TuHUN IEKTPOIIepEaadH.

JlaGopaTopHas padora Ne 28

HN3y4yenue Tpanchopmaropa.

HccnegoBanue nepeMeHHOro0 TOKA 4Yepe3 MOCIeIOBATEIbHO COEIMHEHHBIE KOHIEHCATOP,
KaTylIKy U PE3UCTOP.

Habnronenune 37eKTpOMarHuTHOTO Pe30HAHCA.

HccaenoBanue padoThl HCTOYHHKOB CBETA B 1N NEPEMEHHOI0 TOKA.

Tema 5.3

Mexanuueckue u

QJICKTPOMAIrHUTHBIC

BOJIHEI.

OcHoBHOE€ coacpkaHue

Teopernueckoe o0yueHue

[IpaKkTHKO-OPHEHTHPOBAHHAS COCTABJIAIOIIAS

MexaHnu4ecKkue BOJIHbI, YCJI0BHS UX pacnpocTtpaHenus. [lonepeynsie u npogoIbHbIE
BOJIHBI. [lepuoa, CKOPOCTH pacnpoCcTPpaHEeHHs M JVIMHA BOJHBbI. CBOIICTBAa MEXaHUYECKUX BOJIH:
OTpa)KeHHeE, IIpeIoMIIeHHEe, HHTepPepeHIIHs U TU(DPAKIIUSL.

3Byk. Cxopoctsb 3Byka. I'pomkocTs 3Byka. BeicoTra ToHa. Tem0Op 3ByKa.
IIlymoBoe 3arpsi3HeHHe OKPY:KaKoILIel cpeabl.
SJ'IeKTpOMaFHI/ITHI)Ie BOJIHBI. Y CJIOBHS H3ITYYCHUS DJICKTPOMArHUTHBIX BOJIH.

B3anmnast opuenTanus BektopoB E, B,V B 31eKTpOMarHuTHOH BOJIHE.
CBolicTBa 3J1eKTPOMATHUTHBIX BOJIH: OTpPa)kKeHUe, INpeJOMJIeHUe, IMOJISIPU3aLusl,

uHTep(pepeHuus u 1udpaxkuus.

IIkaja 31eKTPOMArHUTHBIX BOJIH. [[pMeHeHNE 27IEKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBA3U U TeAeBUACHUA. Pagronokanys.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpenibl.

TexHudeckue yCcTpoWCTBa M IIPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE UHCTPYMEHTBI,




pamap, paaMONpPUEMHHK, TEIEeBH30p, aHTeHHa, TenedgoH, CBY-meus, yabTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE ¥ MEMIINHE.

JdemMoHcTpaumu.

OO0pa3oBaHue U PacIpOCTPAHEHHUE TOTIEPEYHBIX U MPOIOTBHBIX BOJH.

Kouebimomieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

Habmionenue oTpaxeHus U MPeTOMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHUYECKIX BOJIH.

AKyCTHYECKHIl pe30HaHC.

CBoiicTBa ynbpTpa3ByKa U €ro IpUMEHEHHUE.

HaOnroneHue CBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOHM M YacTOTOM
KoJeOaHuH.

HccnenoBanue  CBOWCTB — DJICKTPOMArHUTHBIX — BOJIH:  OTPaXXCHHE, IPEIIOMIICHHE,
noJisipu3anus, Tudpakius, uHTepdepeHus.

Oo6nHapy»xenre nHPPaKpacHOTO U yJIbTPahUOIECTOBOTO U3ITYyUESHUN
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N3ydeHue mapaMeTpoB 3BYKOBOM BOJIHBI.
HN3yyeHnue pacnpocTpaHeHus 3BYKOBbIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBeE.

Omnruka

Tema 5.4

OcHoBHOE conepxkaHue

Teopernueckoe o0yueHue

IIpsiMosiMHeliHOe pacHpocTpaHeHMe cBeTa B OJHOpPoaHO# cpexe. Jlyu cBera.
To4ye4yHbIH HCTOYHHUK CBETA.

Otpaxkenue cBera. 3akoHbI oTpakeHusi cBera. IlocTpoeHue wu3o0pakeHuil B
mi1ockom 3epkase. Chepudeckue 3epkaJjia.

IIpenomiaenue cBera. 3aKOHBI NpeJOMJICEHHSI CBeTa. AOCOJIOTHBIH NOKa3arTejb
npesgomiaeHusa. OTHOCUTE/IBbHBIN MOKa3aTelb NpejoMieHus. [I0cTOSHCTBO 4acTOThI cBeTa U
COOTHOLIEHHUE JUIMH BOJH IIPH NEPEXOAE MOHOXPOMATHUYECKOIO CBETA YEpE3 IPaHMIly pasjeia
JBYX ONTUYECKUX CPEZ.

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

ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenbHblil yroil OJHOr0 BHYTPEHHETO OTPAKECHMUSL.

ColOuparomue u paccewBaromue JHUH3bIL. ToHKas nuH3a. DOKYCHOE pPACCTOSHHE U




ONTUYECKAasl CHJIa TOHKOW JIMH3BI. 3aBHCUMOCTH (POKYCHOTO PACCTOSIHUS TOHKOW C(hepudecKoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO ITOKA3ATENs IPETOMIICHHUS.

®opmysia TOHKOHM JIMH3BL. Y BEIMYEHHUE, TaBAEMOE JIMH30M.

Xox j1y4a, IpOUIeAIero JUH3Y M0 IPOU3BOJIBHBIM YIJIOM K €€ IJJaBHOM ONTHYECKOM OCH.
[Toctpoenue n300pa>keHU TOYKU U OTpe3Ka NpSIMOi B COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AaX U
UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspematoniast cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. HMuatepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJII0ICHUST MAKCHMYMOB H MUHUMYMOB B HHTEP(PEPEHIIMOHHON KaPTHHE OT JIBYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMeps! k1accuueckux MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuonHas pemérka. YclIoBHE HAOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJIeHUH MOHOXPOMATHUUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

JdemoHcTpaumnu.

3aKOHbBI OTPa’KEHHUS CBETA.

HccenenoBanue npesioMiaeHus CBETa.

Habntoienne noaHoro BHyTpEeHHEro oTpakeHus. Mojienb cBeToBo1a.

HccnenoBanue xoja CBETOBBIX MTyYKOB Yepe3 MIIOCKOMAPAILIETbHYIO IJIACTUHY U IPU3MY.

HccnenoBanme cBOWCTB N300paKeHHI B TUH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmonenue nnatepdepeHInm cBera.

Habutoienne 11BeTOB TOHKUX TJIEHOK.

Hab6mronenue qudpakiuun cBera.
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H3mepenue noka3zares NpeiOMJIEHUS CTEKJIA.

HccnenoBanme 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS OT BEIIECTBA (HA MPUMEPE KHUIKHX
JINH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[TosrydeHne n300pakeHHs B CHCTEME M3 TUIOCKOTO 3epKaJia ¥ JIMH3HI.




[TorydeHnne n300pakeHus B CUCTEME U3 JIBYX JIMH3.
KonctpyupoBanue Te1ecCKONMMUeCKUX CUCTEM.
Haobaonenne 1uppakuuu, MHTepdepeHUNH U MOJISIPU3aLMU CBeTa.
N3yuenune nonsipusanuu cBeTa, OTPAXKEHHOTO OT MIOBEPXHOCTH IU3IEKTpUKa. M3yueHnue
UHTEp(EPEHIINH JIA3epHOT0 U3JIYYCHUS Ha ABYX LIEISX.
Habmonenue nucnepcuu.
Habmonenue u uccienoBanue nudpakiinoHHOTO CIEKTPA.
N3mepenne 1iMHbI CBETOBOM BOJIHBI.
[TomydeHue CieKTpa U3ITydeHUs] CBETOIUO 1A TIPU TOMOIIH TU(DPAKITMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cieHAJILHOMH T€OPUH OTHOCUTEIbHOCTH.

BBOJIHOBOM JTyaJIN3M

Tema 6.1 Teopernueckoe o0yueHue
OcHOBBI
CIIELIMAIBHOMN
TEOpUHU
OTHOCUTETLHOCTH
I'panuubl npuMeHMMOCTH KJjaccuuyeckod wmexaHuku. Ilocrynarel cnmenuaabHOM OK 01
TEOPHH OTHOCHTEILHOCTH. OK 02
IIpocTpancTBeHHO-BpemMenHoil uHTepBaJi. IIpeodpazoBanusi JlopeHna. YcioBue OK 04
NPUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKpalEeHUE 85 8;
JUTVHBL.
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.
TexHu4eckue yCTpONCTBa W TEXHOJOTHYECKHE TIPOIECCHl: CIYTHUKOBBIC MPUEMHHKH,
YCKOPHUTENH 3apsHKCHHBIX YaCTHII.
Pa3nea 7. KBanroBasi pusuka.
Tema 7.1 Teoperndeckoe o0yueHue
KopnyckynspHo-




PaBHOBecHOe TemioBoe H3jydeHHe (M3/IydYeHHe a0COJIOTHO YEPHOro Tena). 3aKOH
cmemenusi Buna. I'mnore3a Iliianka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJIbC (DOTOHA.

®ot1oddpdext. OnbiThl A.I'. CroseroBa. 3akonnl ¢oroddpdexra. YpaBHeHHe
Jiinmreiina nias ¢porodddexra. «KpacHas rpanuna» porodddexra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIIOTHO MOIJIOIIAOIIYI0 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.

HccnegoBanne 3aBUCUMOCTH COIMPOTUBJICHHUA IMOJTYIIPOBOJHUKOB OT OCBEIIEHHOCTH. CBGTO)II/IOI[.

Conneunas Oarapes.

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
I[IK 1.2
IIK 1.3
I[IK 2.1
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HccnenoBanue poropesucropa.
HN3mepenue nocrosnnoi Ilinanka Ha ocHoBe ucciaenoBanus ¢porodpdexra.
HccaenoBanue 3aBUCHMOCTH CHJIbI TOKA Yepe3 CBETOAHO/ OT HANPSAKEHUS.

Tema 7.2 ®uznka
aToMa.

Teoperuyeckoe o0yueHue

OnbIThI 0 MCCJIeT0BAHUIO cTpoeHust aToma. [linanerapuas moaens aroma Pesepdopaa.

Moctyaarsl Bopa. U3nydenne u nmoromieHue (OTOHOB MPHU NIEPEXOE aTOMa C OJTHOTO
YPOBHSI SHEPTUU Ha JAPYTOH.

Buasbl ciektpoB. CieKTp YpOBHEH JHEepPruu aToMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKIEHHOE H3J1y4YeHne cBera. Jlazep.

JdemoHcTpanmu.

Mopenb onbiTa Pesepdopra.

Ha6mronenne nuHeRYaThIX CIIEKTPOB.

YCTpolCTBO U IEMCTBHUE CUETUYNKA MOHU3UPYIOIIUX YaCTHII.




Onpe):[eneHHe JAJIMHBI BOJIHBI JIA3CPHOTO U3JIYUCHUA.

Tema 7.3 ®usuka
ATOMHOTO spa U

TeopeTI/meCKoe oﬁyqe}me

DJIECMECHTAPHBIX
JaCTHII.
Hyxkionnasa monpens sigpa IeiizenOepra-UBanenko. 3apsaa sapa. MaccoBoe 4muciio
saapa. U3oromnbl.
PaguoakTuBHOCTb. Aub(a-pacnag. DJIEKTPOHHBIA M MO3UTPOHHBIN Oeta-pacmaa. I
aMMa-n3JIy4eHHe.
3aKkoH paaMoaKTHBHOIO pacnaga. PaguoakTuBHble n30Tonbl B npupoae. CBoiicTBa
HOHM3MPYIOLIero Hu3Jy4yeHus. BiusHMe paguoakTUBHOCTM HAa JKUBBIE  OPraHU3MBI.
EctectBennsblil GpoH nznyuenus. JJozumerpus.
DOHeprus CBA3U HYKIIOHOB B sifjpe. SnepHble cuibl. JlegekT macchl spa.
SAnepubie peakuum. Jlenenue m cuHTe3 sinep. SAnepunie peaktopsnl. IIpodsembl
YIPaBJISIeMOI0 TEPMOSIIEPHOIO CHHTe3a. JKOJOTMYecKHe aCleKThl Pa3BUTHS si/IePHO
JHEPreTHKH.
Meroasl perucTpalvy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHLL.
@yHIaMEeHTaIbHbIE B3aUMOJEHCTBUA. bapnoHbl, Me30HBI U jenToHsl. lIpencrasienue o
CranpaptHoit monienu. KBapk-riirooHHAass MOJCINb aJpOHOB.
®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SJHEPIHsL.
EnuncTBO Qusnyeckoil KapTUHBI MUpa.
TexHnyeckue ycTpolcTBa M TEXHOJIOTUYECKUE MTPOLECCHI: T03UMETP, kKamepa Buiibcona,
AJIEPHBI  pEaKkToOp, TEPMOSJEPHBbIM peakTop, aToMHas OomO0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.
Pa3nen 8. JiieMmeHTBHI aCTPOHOMMH U ACTPOPU3UKH.
Tema 8.1 TeopeTnyeckoe o0yueHue OK 01
DIIEMEHTHI OK 02
ACTPOHOMUU U OK 03
acTpo(U3HKH. OK 04

OK 05




OK 07

Ortanbl  pasBuTus acTpoHoMuu. [IpuknazHoe M MHPOBO33pEHYECKOE  3HAYCHME 14
acTpoHOMMHU. [IpUMEHHUMOCTh 3aKOHOB (DM3HMKU JJIs1 OOBSCHEHUS MPUPOIBI KOCMUYECKHUX
00BEKTOB.
MeToapl acTpOHOMHYECKMX uccieqoBaHUi. COBpEMEHHBIE ONTUYECKUE TEJIECKOIIbI,
paznoTenIecKomnsl, BHeaTMoc(hepHast aCTPOHOMHSL.
Bun 3B€3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.
Conneunas cucrema.
Connue. Conneuynas aktuBHOCTb. McTounuk sneprun ComnHiua U 3BE37.
3BE31bI, MX OCHOBHBIE XapaKTEpUCTUKU. JluarpamMmma «CHEKTpaJbHBIM KJlacc -
CBETUMOCTBY». 3BE3/bl ITIaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCUMOCTh «MAacca - CBETUMOCTbY IS
3BE3]] TIJIABHOM  mOCIenoBaTeNbHOCTH. BHyTpeHHee crpoenue 3BE3N. CoBpeMEHHbIE
MPEJICTaBICHUSI O MPOUCXOXKAEHUH U 3BoMoIK CoJHIIa U 3BE3/. DTarbl )KU3HU 3BE3.
Mneunsiii [TyTh - Hama [Manmaktuka. [lonoxxenne u aemxenue Comnna B ['amaktuke. Tumsl
rajnakTuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sIpax rajJakTHK.
Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usnydeHue.
MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.
Hepeménnsie npo0ieMbl aCTpPOHOMUH.
Teopetuueckoe oOydeHue 154
JIaGopatopHbie pabOoThI 62
Koncynpranus 2
DK3aMeH 6
Bcero 224




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);

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

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

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

1 aCTPOHOMOB);

KommuiekT naboparoproro o0opyaoBaHus 1Jist 1a00paTOPHOTO MPAKTUKYMa TI0 OTITHKE;

KomrmuiekT mabopaTopHOro 000pya0BaHus Uit 71a00paTOPHOTO MPAKTHKYMa 110 MEXaHHKCE;

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

KommuiexT naboparoproro o0opyaoBanus i 1a00paTOPHOro MPAKTUKyMa IO AJIEKTPUUYECTBY;

O6opynoBanue naboparopun u pabouux mMect JadbopaTopuun

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

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

4.2. YueOHO-uHpOpPMaIIHOHHOE 00ecnieueHne 00ydeHu st

DJIeKTpOHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE PeCypPChI:
MuHHCTEPCTBO HAYKH U 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 komtekius unpoBbix obpasoBarenbHbix pecypcos (http://school-collection.edu.ru/);
®denepanpHbIi 1IEHTP UHPOpPMaAIIMOHHO-00pa3zoBaTenbHbIX pecypcoB (http:/fcior.edu.ru/);
O6pasoBarenbHbliil mopTan «Yueba» (http://www.ucheba.com/).

OcHOBHBIE HCTOYHUKH

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

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

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

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

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

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



JlonoTHUTEIbHBbIE HCTOYHUKH
1. ®usuka B TabIUIIAX YHUBEPCATHLHOE CIPABOYHOE TTOCOOME JJIs IKOJLHUKOB U a0UTYPHEHTOB.

UYepnoynan A. U. ®usuka 3a1a4u ¢ 0TBeTaMu U permieHusiMu. M. KHUKHBIN oM «Y HUBEPCUTET»
3. T.A. Tpodumora. CnpaBounuk 10 ¢usuke. YdeOHOe mocobue g 00Ieodpa3oBaTeIbHBIX
YUpEKICHUN HAYaJIBHOTO U CpeaHero npodeccruonansHoro oopasopanus. M. Akagemus, 2022r

N

4. ®usuka: Dunuknonenus. / [Tox pea. FO.B.IIpoxoposa. — M.: bonbimas Poccuiickas
sHumkionenus, 2020. — 944c.
5. Snuesckas O.B. ¢pusuka B Tabnunax u cxemax. — CI10.: M3parensckuii Jlom «JIutepa»,202021. — 96
c.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 ITIPEAMETA

KoHTposib M oOLEHKAa pacKphIBAlOTCA YeEpe3 JAUCLUIUIMHAPHBIE pPE3YyJIbTaThl, YCBOEHHBIC 3HAaHHUS U
MpUOOpETEHHBIC CTYJCHTAMH yYMEHUS, HalpaBJeHHbIE HAa (OPMHUpPOBAHHE OOIMIMX M MPOQPECCHOHAIBHBIX
KOMIICTCHITUM.

OOyueHue TO TpEAMETY 3aBeplIacTcs MPOMEKYTOYHOW aTTecTanued B (opme 3K3aMeHa, BOIMPOCH K
KOTOPOMY pacCMaTpUBAalOTCS Ha 3aceJaHUM IUKJIOBOM KOMHUCCHM U YTBEPKIAIOTCS JUPEKTOPOM
TexHukyma.

@DOpMBI 1 METOBI MPOMEKYTOYHON ATTECTAIIMH M TEKYIIETO KOHTPOJIS M0 yUeOHOMY TPEIMETY JTOBOISTCS

J0 CBCACHHUA 06yqafomnxcs1 Ha IICPBOM 3aHATUH.

Obémas/npodeccuoHanbHa

Paszgen/Tema

Tun oeHoYHbIX

s1 KOMIIETEHIUA MepONnpHsITHSI
OK1 BsiOupaTh criocoOsI P2, Tema 2.1,2.2,2.3,2.4 YCcTHBIN onpoc
pelieHus 3aaa4y P3, Tema 3.1,3.2,3.3 TectupoBanue
npodecCHOHATbHON P4, Tema 4.1, 4.2,4.3,4.4,4.5 OpoHTaTBHBIN OIIPOC
JIeSITELHOCTH, P.5 Tema 5.1,5.2,5.3,54 PasnoypoBHeBbIE
MIPUMEHUTEIBHO K P.6 Tema 6.1 3aJaHusg
pa3IMYHBIM KOHTEKCTaM. P.7Tema 7.1,7.2,7.3

P.8 Tema 8.1

OK 2 OcymiecTBisiTh

P2, Tema2.1,2.2,2.3,2.4

KonTponbHbie paboTh

MMOHUCK, aHAJIU3 U P3, Tema 3.1,3.2,3.3 PasnoypoBHeBbIE
HMHTEPIPETAIUIO P4, Tema 4.1, 4.2,4.3,4.4,4.5 3aJlaHus
uHpopManuy, P.5 Tema 5.1,5.2,5.3,5.4 @poHTaNIBHBIN 0IIpOC
HEOOXOIMMOM 1Tt P.6 Tema 6.1

BBLIMTOJTHEHHS 33124 P.7Tema 7.1,7.2,7.3

npodeccuoHaNbHOM P.8 Tema 8.1

JIeITEIIbHOCTH.

OK 3 IInanupoBatrs u P1 Tema 1.1 Pa3HoypoBHEBEIE
peaTn30BbIBATh P.3 Tema 3.1,3.2, 3.3 3aJ]aHMs
COOCTBEHHOE P.4 Tema4.2,4.3,4.4,4.5 OpoHTAIBHBIN OIIPOC

npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
PEANPUHIMATEHCKYIO
NesITebHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS O
(¢buHaHCOBON TPaMOTHOCTH
B Pa3JIMYHBIX JKU3HEHHBIX
CUTYAIIHSIX;

OK 4 PabGotats B P2, Tema 2.1,2.2,2.3,2.4 JlaboparopHbie
KOJIJICKTHBE 1 KOMaHJIE, P3, Tema 3.1,3.2,3.3 paboThI
s hexTuBHO P4, Tema 4.1,4.2,4.3,4.4,4.5 [IpakTuueckue
B3aHMOJCHCTBOBATH C P.5 Tema 5.1,5.2,5.3,5.4 3aHATHS
KOJJIEraMHy, pykoBoacTtBoM, | P.6 Tema 6.1
KJIAEHTAMH. P.7Tema7.1,7.2,7.3

P.8 Tema 8.1
OK 5 OcymiecTBasiTh P1 Tema 1.1 JlabopaTtopHubie
YCTHYIO U TUCbMEHHYO P2, Tema2.1,2.2,2.3,2.4 paboThI
KOMMYHUKAIMIO Ha P3, Tema 3.1,3.2,3.3 [IpakTnueckue
rOCYJIAPCTBEHHOM SI3bIKE P4, Tema4.1,4.2,4.3,4.4,4.5 3aHATHUSA




Poccuiickoit ®enepanuu ¢
y4eTOM OCOOCHHOCTEH
COLIMATILHOTO U
KyJIbTYPHOT'O KOHTEKCTA;

P.5 Tema 5.1,5.2,5.3,54
P.6 Tema 6.1

P.7Tema 7.1,7.2,7.3
P.8 Tema 8.1

@pOHTAIBHBIN OIIPOC

OK 7 CopneiicTBOBaThH

P2, Tema2.1,2.2,2.3,2.4

VYerHbli onpoc

COXPAHEHUIO OKPY KaroIIen P3, Tema 3.1,3.2,3.3 TectupoBanue
CpeIbl, P4, Tema 4.1,4.2,4.3,4.4,4.5 JlaboparopHbie
pecypcocOepeKeHHUIO, P.5 Tema 5.1,5.2,5.3,5.4 paboThI
a¢dekTuBHO aeiictBoBath B | P.6 Tema 6.1 [IpakTuueckue
YpE3BbIYANHBIX CUTYAIUsX. P.7 Tema7.1,7.2,7.3 3aHATHS

P.8 Tema 8.1
OK 9 Hcnonb3oBaTh P1 Tema 1.1 KoHTponbHbIE paOoThI
nH(pOpMaIMOHHBIC P2, Tema 2.1,2.2,2.3,2.4 Pa3noypoBHEBbIE
TEXHOJIOTHH B P3, Tema 3.1,3.2,3.3 3aJjaHus
npodecCHOHATbHON P4, Tema 4.1, 4.2,4.3,4.4,4.5 OpoHTaTBHBIN OIIPOC
JIESITENLHOCTH. P.5 Tema 5.1,5.2,5.3,54 JlaboparopHbie

P.6 Tema 6.1 paboThI

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

P.8 Tema 8.1 3aHATHUS
[IK 1.1. OcymecTBasTh P 1, Tema 1.1, JlaGopaTopHbie
paboTHI IO MOJTOTOBKE P2 Tema2.1,2.2,2.3,2.4 paboThI
eaHUIL 000PYI0BaHUS K P.3 Tema 3.1,3.2,3.3 [IpakTuueckue
MOHTAXKY. P.4Tema4.1,4.2,4.3,4.4,4.5 3aHATHS

P.5 Tema 5.1,5.2,5.3,5.4

P.6 Tema 6.1

P.7Tema 7.1,7.2
[IK 1.2. IIpoBoauts montaxk | P 1, Tema 1.1, JlaboparopHbie
MPOMBIIIEHHOTO P2 Tema2.1,2.2,2.3,2.4 paboThI
0o0opy0BaHuUs B P.3 Tema 3.1,3.2,3.3 IIpakTnueckue
COOTBETCTBHUH C P.4 Tema4.1,4.2,4.3,44,4.5 3aHATHS
TEXHUYECKOM P.5 Tema 5.1,5.2,5.3,54
JIOKYMEHTaIUEH. P.6 Tema 6.1

P.7Tema 7.1,7.2
I1K 1.3. TIIpousBoauts BBoa B | P 1, Tema 1.1, JlaGopaTopHubie
AKCIUTyaTalUi0 U UCIIBITAHUS P2 Tema2.1,2.2,2.3,2.4 paboTsI
MIPOMBIIIIEHHOTO P.3 Tema 3.1,3.2,3.3 [IpakTnueckue
o0opy0BaHuUs B P.4 Tema4.1,4.2,4.3,4.4,4.5 3aHATHS

COOTBETCTBUU C
TEXHUYECKON
JIOKYMEHTALUEH.

P.5 Tema 5.1,5.2,5.3,54
P.6 Tema 6.1
P.7Tema 7.1,7.2
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