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CopnepxkaHue MpOrpaMMbl peau3yeTcs B IMPOIECCE OCBOEHHUS CTYACHTAaMH OCHOBHOW MPOrPaMMBbI
cpeaHero mpodeCCHOHATBPHOTO O0pa30BaHUs C IMOJMyYeHHEeM CpeaHero oOmiero oOpa3oBaHus,
paspabotanHoli B coorBeTcTBUH ¢ TpeboBaHussMu OI'OC COO, a taxxke ¢ yuérom tpedoBanuiit ®I'OC
CIIO 23.02.07 TexHuyeckoe OOCITYKMBaHHE€ W PEMOHT JBHUraTelield, CHCTEeM U arperaroB
aBTOMOOMIIEH

PabGouas nporpamma yueGHoro mpenmera «®usznMka» IS CIEUHUATBHOCTEH  CPEAHETro
npodeccuoHaIbHOrO 00pa3oBaHUsl pa3paboTaHa B COOTBETCTBUU C TPEOOBAaHMSIMHU CIEIYIOLIMX
JIOKYMEHTOB:

o denepanbHbiii 3aK0H OT 29.12.2012 Ne 273-D3 «O6 ob6pazoannu B Poccuiickoit deneparum»
(c mocneayoumMMH H3MEHEHUSIMH);

e [IIpuxkaz Munnpocsemenus Poccun ot 24.08.2022 Ne762 «OO0 yrtBepxkaenun Ilopsnka
OpraHu3alliil M OCYIIECTBICHUS O0pa3oBaTeIbHOM JEATENbHOCTH M0 00pa3oBaTeIbHBIM
nporpaMMaM  cpegHero — mpodeccuoHanbHOro  obpasoBanusi» (B pea.  [lpukasa
Munnpocserienus 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 (enepalbHOTO rocyJapCTBEHHOT0 00pa30BaTENIbHOIO CTaHJapTa CPEAHETO
o0miero oopazoBanus» (B pea. mpukasa ot 27.12.2023 N 1028);

e [Ipuxa3 MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepannu ot 09.12.2016 Nel568
«O0 yTBepxkIeHNH (eIepaIbHOr0 roCcy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHIapTa CPETHETO
npodeccuoHanbHOro 0opazoBanus no crnenuaibHocTH 23.02.07 TexHuueckoe oOCIyKUBaHUE
Y PEMOHT JIBUTATENIEeH, CUCTEM U arperaroB aBTOMOOMIIEH

e [TlIpuka3 Munmnpocenienus Poccuu ot 18.05.2023 Ne 371 «OO6 yrtBepxaeHun (enepaibHON
00pa3zoBaTenbHON MTPOTrpaMMBbl CPETHETO 00IIETr0 00pa30BaAHUM;

e [Ipuka3 Munnpoceemenus Poccuu ot 21.09.2022 Ne 858 «O06 yTBep)acHUM (BeaepaTbHOTO
nepevyHs y4yeOHUKOB, [OIMYIIEHHBIX K HCIOJb30BAHUIO TPU pealu3aldil  HUMEIOIIHNX
rOCYJapCTBEHHYIO aKKpPEIUTAIMIO 00pa3oBaTelbHBIX MPOrpaMM HayajJbHOro OOIIEro,
OCHOBHOTO 00111eT0, CpemHero oOmero o0pa3oBaHUS OPTaHU3AMUSMH, OCYIIECTBISIOIIMMHI
00pa3oBaTeNbHy0 JESITEIbHOCTh M YCTAaHOBJIEHHUS MPEIENIbHOIO CPOKa HCIIOJIb30BAHUS
UCKITIOUEHHBIX yueOHUKOB  (pen. ot 21.02.2024);

e Pacnopsbkenne Munnpocsemieauss Poccun ot 30.04.2021 r. NeP-98 «O6 yrtBepkaeHUH
Konuemnun npenogaBanus o01eo0pa3oBaTeIbHbIX AUCIUILINH C YYETOM IpodecCHOHATbHON


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

HaMpaBJIEHHOCTH MPOrpaMM CpEIHEro MpoecCHOHAIBbHOIO 00pa3oBaHUs, PEATM3YEMBIX Ha
0a3e OCHOBHOTO 00111ero 00pa3zoBaHUsY;

e Pacnopspkenne Munnpocsemenuss Poccun ot 25.08.2022 r. Ne P-198 «OO0 yrtBepxkaeHun
Meronuk mnpenojnaBaHuss 10 0o0mieoOpa3oBareibHBIM  (00s3aTE€NbHBIM)  AMCLMILIMHAM
(«Pycckuit s3p1x», «Jlutepatypay, «MHOCTpaHHbIi A3bIK», «Matemaruka», «Mcropus» (nnm
«Poccust B mupe»), «®@usndeckas KyiabTypa», «OCHOBBI 0€30aCHOCTH KU3HEIEATEIbHOCTI,
«ACTpPOHOMHS») C Yy4eTOM MNpo(ecCHOHANBHOM HANpPaBICHHOCTH MPOrpaMM  CPEIHEro
npoecCHOHATLHOTO 00pa30BaHUsl, peain3yeMbIX Ha 0a3e OCHOBHOrO o0mIero oOpa3oBaHUS,
npeaycMaTpuBaloIlie MHTEHCUBHYIO 00IIe00pa3oBaTeIbHYIO IMOATOTOBKY OOYYaIOMIMXCS C
BKJIIOUEHHUEM IPUKJIAIHBIX MOJyJIeH, COOTBETCTBYIOLIUX npodeccuoHaTbHON
HalpaBJIEHHOCTH, B T.4. C YYETOM IPUMEHEHUS TEXHOJIOIMH JUCTAHIIMOHHOIO U 3JIEKTPOHHOTO
00y4YeHUS»;

e Meroanyeckre PeKOMEHJAUH 110 pean3alliil CpeaHero oodmero odpa3oBaHusl B Mpeaeax
OCBOCHHS 00pa30BaTEIbHON MPOrPaMMbI CPEIHETr0 MPOohecCHOHATTLHOTO 00pa3oBaHus Ha Oa3e
ocHOBHOTO obmiero oopazoBanus (IImcemo Munmnpocsemenust Poccun ot 01.03.2023 1. Ne05-
592);

e [IlpumepHas pabouas mporpamMma o01e00pa3oBaTeNbHON Y4eOHONH IUCHUIUIMHBI «DU3UKa»
(yrmyOneHHbI  ypoBeHb) IS NPOPECCHOHANBHBIX  00pa30BaTEJbHBIX  OpraHH3aLHi,
npejacTraBiieHHas B peectpe CIIOLab (spo-lab.ru)d

® JlokanbHble HOpMaTUBHO-TIpaBoBbIe akThl [ BIIOY «UXTTy.


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

[Iporpamma ydeOHOro TpeAMeTa OPHUCHTUPOBAHA Ha peanu3aluio  (eaeparbHOro
KOMIIOHEHTa TOCYJapCTBEHHOTO oOpa3oBaTenbHOTO craHgapra (mamee — DI'OC) cpemnero
obmrero oOpasoBanusi «Du3uKa Ha YriyOJEHHOM YpPOBHE B TpeieiiaX OCBOCHHUS CTYICHTaMHU
OCHOBHOH TIpOTrpamMMbl CpelHero mnpodecCHOHATLHOTO OOpa30BaHMsl C YYEeTOM HPOQUIIST
MOJTy4aeMoro Mpo(eccHoHAILHOT0 00pa30BaHusl.

dusnka Kak Hayka O HambOosee OOIIMX 3aKOHAX INPUPOABI, BHICTyIAas B KauecTBe
y4eOHOro ImpeAMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMy 3HaHUH 00
okpy»xatoriem Mupe. Kypc ¢pusuku - cucreMmoo0pas3yronuii 11st €CTeCTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHUMN, H3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHHEe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHWM ONpPENeNIUIO0 XapakTep U OypHOE pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DJHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJyYeHHs] HOBBIX
MaTepHajoB C 3a/JaHHBIMU CBoOWcTBamMH. HM3ydeHue (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(bopMHpOBaHHE €CTECTBEHHO-HAyYyHOW KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAaHUE
YMEHUI NPUMEHATh Hay4YHbIH METOJ| TO3HAHUS IIPU BBIIOJIHEHUH UMM YUE€OHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca (hu3uku Ha ypoBHE CpeaHEro oo1ero oopa3oBaHus NOJOXKEH Pl UAEH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

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

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

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

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

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

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

OcBoeHue conepkaHUs TMporpamMMmbl MO (PU3UKE CTPOUTCS Ha MPUHIUIAX CHUCTEMHO-
JesTeNIbHOCTHOrO Tmonaxona. /Jlns ¢usuku peanuzanus STHUX NPUHLUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTByomero (akropa
yuebHoro mpouecca. [ yrayOn€HHOro YpoOBHS - 3TO CHCTEMa CaMOCTOSATEIBHOTO
YUEHHYECKOT0 HJKCIIEPHUMEHTa, BKJIIOYAIONIET0 (POHTANbHbIE YYEHHYECKHE OINBITHl IPH
U3yYeHUH HOBOTO MaTepuaia, JabopaTopHble paboThl U paboTHI MpakTHUKyMa. B mporpamme mo
busnke cucTeMa YYEHHYECKOTO JKCIIEPUMEHTa, JIabopaTOpHBIX pabdoT M MpakTUKyMa
IpeACTaBlIeHa €IUHBIM MepedHeM. BpiOOp TeMaTHKM Ui 3THUX BHMJOB YUYEHMUYECKHX
INPAaKTUYECKUX PabOT OCYLIECTBISETCA y4aCTHHMKaMHM 0Opa30BaTENbHOIO Mpolecca MCXOIS M3



OCOOEHHOCTEH TIMOYypPOYHOTO IUIAHWPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. Ilpu sToM
o0ecrieynBaeTcsl OBNAJCHUE OOYYAIOUIUMKCS YMEHHUSMH TPOBOAUTH NPSMbIE M KOCBEHHBIC
U3MEpPEHUs, MCCIEIOBAHUs 3aBHCUMOCTEH (DM3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB II0
IIPOBEPKE NPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAenseTcsl pelieHno pacUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom
JUId Pacdy€THBIX 3a/a4 IPUOPUTETOM SIBIIAIOTCS 3aJlaud C SBHO 3a/JlaHHOM M HESIBHO 33JaHHOU
(bu3n4ecKoil MOJeNbI0, NO3BOJIAIOIINE IPUMEHATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pasjena Kypca, Tak U MHTErpupys NpUMEHEHHE 3HaHUM U3 pa3HbIX pasnenoB. s
KayeCTBEHHBIX 3aJlad I[PHOPUTETOM SBJSIIOTCA 3aJaHus Ha oOBbsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUN U MPOLIECCOB B OKPYKAIOLICH XKHU3HH, TpeOyromue BhIOOpa
(bu3nveckoil MoeNH Uil CUTyalluy MPAaKTUKO-OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepualbHO- TEXHHYECKOMY
oOecnieueHHI0 y4eOHOro mpouecca Kypc (U3MKH YIIIyOJIEHHOTO YPOBHS HAa YPOBHE CPEIHEro
oOmiero o0Opa3oBaHMs JIOJDKEH HU3ydyaTbCs B YCIOBMAX INpeAMETHOro kabunera. B kabunere
(bU3UKU T0JKHO OBITH HEOOXO0IMMOE J1Iab0PaTOpHOE 00OPYIOBAHUE JUISI BHIIIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3mke y4eHHYECKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpaKkTUKyMa, a
TaKXe JIeMOHCTPallMOHHOE 000py10BaHHE.

JemoHcTpanionHoe o0opyaoBaHue GOPMHUPYETCS B COOTBETCTBHUH C IPUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00€CIeYMBAaET MOCTAHOBKY NEPEUUCIEHHBIX B IIPOrpaMMe I10
(¢u3MKe KIIOYEBBIX JEMOHCTpAlUi /AJIs HCCIEIOBaHMS HM3yYaeMbIX SIBJICHUI M IPOLIECCOB,
IMIIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JIaGoparopHoe 00OpyJOBaHUE Ul YYEHHYECKUX MPAKTHYECKUX paboT (opmupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M OOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYyJIOBaHUS JOJDKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCS:
(dbopMUpOBaHNE UHTEPECA U CTPEMIIEHUS 00YYAIOIINXCS K HAYYHOMY M3yUEHUIO

MIPUPO/IbI, Pa3BUTHE UX MHTEIJIEKTYyaIbHbIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJICTaBICHUH O HAydyHOM MeToJe TMO3HaHMs U (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIUM SIBIICHUSIM;

¢dbopMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJjbTaTa W3y4eHHUS OCHOB CTPOEHUS
MaTepuy U GyHJaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dbopmMHpoBaHUE YMEHUI OOBACHATH SBJICHUS C MCIOJIb30BaHUEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMupoBaHUE MpEACTAaBIECHUN O POl (U3MKU JJIS Pa3BUTHUS JPYTHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHaIbHOM
NeSITeIbHOCTH, CBSI3aHHBIX C (PU3UKOM, IOJrOTOBKA K AajbHEHIIEeMy 00yUYEeHHUIO

B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3TUX Iieneil oOecrneunBaeTcsi pelieHHeM CIeAYIOIUX 3ajad B Mpolecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHusi:

pHoOpeTeHne cUCTeMbl 3HAHUM 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIFOUAsT MEXAHUKY, MOJIEKYISIPHYIO (H3UKY, DIIEKTPOJANHAMUKY, KBAHTOBYIO (PH3HKY
1 DJIEMEHTHI aCTPOPU3HKH;

(GopMHpOBaHHE YMEHUI TNPUMEHATH TEOPETUYECKUE 3HAHUS I OOBACHEHMS



buznyecKux SIBICHUN B MPUPOAE U ISl MPUHATHS MPAKTHUECKUX DPELICHUH B MOBCETHEBHOM
KU3HU;

OCBOCHHE CIIOCOOO0B PEIIeHHsI pa3IMYHbIX 33124 C SIBHO 33JaHHON (PU3MYECKON MOJIEIBIO,
3a[a4, MOAPa3yMEBAIOIINX CAMOCTOSATEIILHOE CO3/1aHue (PU3MUECKON MOJIENN, COOTBETCTBYIOLICH
YCIIOBUSIM 33J]a4i, B TOM YHCJIE 33]]a4 HHKEHEPHOT'0 XapaKTepa;

MOHUMaHue (U3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W MPOBEIEHUS (PU3MUECKHUX
SKCIIEPUMEHTOB, aHaJIW3a M HUHTEpIpeTanuu WH(OpManuu, onpeaeneHus JAOCTOBEPHOCTU
IIOJIy4YE€HHOT'O pe3yJIbTara;

CO3JIaHUE YCJIOBUM ISl PAa3BUTUS YMEHUW IMPOEKTHO-HCCIIENOBATENBCKOM, TBOPUYECKOMU
JIeSATEIbHOCTH;

pa3BHUTHE UHTEpeca K chepaM MpodecCHOHATLHOM IeATEIBHOCTH, CBSI3aHHOU ¢ (PU3UKOH.



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

[Tporpamma 0611e00pa3zoBaTeabHOrO yueOHOTo IpeaMeTa (anee — npeaMera) « Pu3uKa»
orpaxaer TpedoBanus @I'OC COO k pe3ynabTaTaM OCBOSHUSI 00pa30BaTEIbHON MPOTPaMMBI 11O
npeamery «®usuka». IIporpamMma sBiIs€TCS 4YacTbl0O OCHOBHOM IPOIPaMMBI  CPEIHETO
npodeccuonanibHoro oobpazoanus (mamee — OIl CIIO) B coorBerctBuu ¢ ®I'OC CIIO mo
crenuanbHocTH 23.02.07 TexHuyeckoe OOCTYy)KMBAaHHE M PEMOHT JBUTATENICH, CHUCTEM H
arperatoB aBTOMOOWJICH, OcBaWBaeTcs Ha yriiyoleHHoM ypoBHe. Ha u3ydenuwe yueOGHOrO
npeaMera «duznka» orBomurcs 202 vaca.

Kontponp kauyectBa ocBoeHus mnpeamera «®dDusuka» MNPOBOJUTCA B MPOLECCE TEKYIIEro
KOHTPOJISI U TIPOMEXYTOYHOM aTTecTaluu.

Texkymuii KOHTPOJIb IPOBOJUTCS B MpezesiaX ydeOHOro BpeMeHH, OTBEJICHHOTO Ha MPEAMET, KaK
TPaaUIIMOHHBIMH, TAK 1 MHHOBAIIMOHHBIMHA METO/IaMH, BKIIOYast KOMIIBIOTEPHOE TECTUPOBAHUE.
Pe3ynbpTaThl KOHTPOJISI YYUTHIBAIOTCS MPU MOABEICHUU UTOTOB MO mpeamery. [IpomexyTrounas
aTTecTalus IpoBoAUTCA B (hOpMe 3K3aMeHa 110 UTOraM U3YUYEHHs PEAMETA.

[TpomexyTouHas arrecTausi B BUJIE DK3aMEHA IO MPEAMETY IMPOBOJUTCS 3a CUET BPEMEHH,
OTBEJICHHOT'O Ha €r0 OCBOEHUE.

2.1 Mecto yueoHoro npeamera B crpykrype OII CIIO:

OO6meobpa3oBaTenbHblil  yueOHbIH mpeaMeT «®Pu3MKa» BXOJUT B COCTaB 00s3aTENIbHBIX
npeameroB obmeodpazoparensHoro 1ukia OIT CITIO no cnenmansaocTr 23.02.07 Texnudeckoe
00CITy>KUBaHUE ¥ PEMOHT JBUTATEJCH, CUCTEM U arperaToB aBTOMOOWIICH, U3y4yaeTcs B IEPBOM U
BTOPOM CEMeCTpax.

2.2. leau ocBoeHNs y4eOHOI0 MpeiMeTa:
Copneprkanue nporpammsl 0011e00pa3oBaTenbHOr0 yueoHoro npeamera «dusnka» HarnpaBiIeHO
Ha JOCTHKECHHE CIEAYIOIIECH LIEeNIN:

e (opmupoBanue y o0yyarouuxcs yBEpeHHOCTH B LIEHHOCTH 00pa30BaHusl, 3HAUMMOCTH
(bu3nUecKux 3HaHUH JIUIs1 COBPEMEHHOT0 KBAITN(UIIMPOBAHHOTO CIIEIMAINCTa U
OCYIIECTBJIEHUH €T0 NMPOPECCUOHAIBHOMN EATEIbHOCTH;

e (opmHpoBaHUE €CTECTBEHHO-HAYYHON T'PaMOTHOCTH;

e OBJaJieHUE CIEIMPUUECKON CUCTEMON (GU3NYECKUX MTOHATHH, TEPMUHOIOTHEN 1
CHMBOJINKOM;

® OCBOCHME OCHOBHBIX (PM3MUECKUX TEOPHIi, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJICHUE OCHOBHBIMHM METOJAMHU HAy4YHOI'O ITO3HAHUS IPUPOABI, UCIIOJIb3yEMBIMHU B
¢buzuke (HabyOICHUE, ONTUCAHNE, U3MEPEHHE, BBIIBIKEHUE TUIIOTE3, TPOBEICHUE
JKCIIEPUMEHTA);

e OBJaJeHUE YMEHUSIMHU 00pabaThIBaTh JaHHBIE SKCIIEPUMEHTA, O0BSICHATH MOTYyYeHHbIE
pe3yJIbTaThl, yCTAaHABIMBAThH 3aBUCUMOCTH MEXAY (PU3NUYECKUMHU BETHUNHAMHU B
Ha0J110/1aeMOM SIBJIEHUH, JI€JIaTh BHIBObI;

e (opmupoBaHuE YyMEHUS peuiaTh PU3NUYECKHUE 3a/1a4l Pa3HbIX YPOBHEH CII0)KHOCTH;

® pa3BHUTHE NO3HABATEJIbHBIX HHTEPECOB, UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
nporecce NpuoOPETEHHsI 3HaHUH ¢ UCTIOIb30BaHUEM PA3IMYHBIX HICTOUHUKOB MH(OpMAIK
Y COBpPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA; YMEHHUH (pOpMyIUpOBaTH U
000CHOBBIBAaTh COOCTBEHHYIO MO3MIIMIO IO OTHOLICHUIO K (pr3nyeckoit HHpopmMaru,
MTOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB;

® BOCIUTaHHE YyBCTBA FOPJOCTHU 32 POCCUHCKYIO (PU3UUYECKYIO HAYKY.



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

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

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

JIP1.1 .

C(OPMHUPOBAHHOCTh TPAKIAAHCKON MO3UIMHU OOYyYaroIIerocss Kak akTHUBHOTO U
OTBETCTBEHHOI'0 WJIeHa pocCUiickoro o0miecTBa

JIP1.2 INPUHATUE TPAJAULMOHHBIX OOIIEYETOBEYECKMX TI'YMaHUCTUYECKUX U
JEMOKPAaTU4YECKUX LIEHHOCTEN;

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

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

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

JP2

JMYHOCTHBIE PE3YJIbTaThl HAaTPUOTUYECKOTO BOCIIUTAHUS

JIP2.1 c(OPMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UIEHTUYHOCTH, TaTPHOTU3MA;

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

JIP 3

JIMYHOCTHBIE PE3YJIbTaThl JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS

JIP 3.1 c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

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

B TOM YHCJIE B JAESITEILHOCTH YUYEHOTO;

JP3.3 OCO3HAaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

JIP 4 JIMYHOCTHBIE PE3YJIbTAThl ICTETUYECKOTO0 BOCIIUTAHUS

JIP 4.1 3CTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYasi 3CTETUKY HAy4YHOI'O TBOPYECTBA,
MPUCYLIETO (PU3HMUECKON HAYKeE;

JP 5 JUYHOCTHBIE PE3YJIbTaThl TPYAOBOTO BOCIIUTAHUS:

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

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

JP 6 JIMYHOCTHBIE PE3YJIbTaThl 3KOJOTMYECKOTO BOCIIUTAHMS




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

JIP 6.2 IJIAHUPOBAHUE U OCYILECTBJIEHUE JCHUCTBUI B OKPYXKAlOLIEH Cpele Ha
OCHOBE 3HaHUS LIeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

JIP 6.3 Pacmmpenue onbiTa JeATeIbHOCTH YKOJIOTHUECKON HAMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 0 (PU3HKE;

JIP7 JINYHOCTHBIE PE3YJIbTAThl LIEHHOCTH HAyYHOTO IIO3HAHMS:

JIP 7.1 c(OPMHPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS (DU3HUECKON HAYKHU;

JIP 7.2 OCO3HAHWE IIEHHOCTU HAYYHOU JESTEIBHOCTH, TOTOBHOCTH B IIPOLIECCE
M3y4eHHs (DHU3WKU OCYIIECTBIATH MPOEKTHYID W HCCIeNOBATEIBCKYIO

ACATCIIBHOCTDL MHANBUAYAJIBHO U B I'PYIIIIC.

MeranpeameTHble pe3yabTaThl

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

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

Yyn 1.2 OTpeNeNiATh LN JCSTEIbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTCPUH HX
JIOCTYIKEHUSL;

MYyn 1.3 BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYMS B PacCMaTPUBAEMBIX
(U3NUECKUX SIBICHUSIX;

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

IIYyn 1.5 BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH, OICHMBATH COOTBETCTBHE
PE3yJITATOB IEJISIM, OLICHUBATh PUCKH ITOCIICICTBUI ESATEIHHOCTH;

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

Yyna 1.7 pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHHH )KU3HEHHBIX MPOOIIEM.

MYyn 2 0a30BbIE HCCIIENOBATENLCKUE JEHCTBUA:

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

MYyn 2.2 BIIQJICTh HABBIKAMH  y4eOHO-HCCIICIOBATEILCKOW M MPOEKTHOU

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

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




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

IYyn2.3

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

MYyn 2.3

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

IYyn2.3

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIEC 33Ja4yu B 00pa30BaTeIbHON
JESITEIbHOCTH, B TOM YHUCIIE IPU U3YUYCHUH (PU3UKU;

IYyn 2.3

JAaBaTb OLUCHKY HOBBIM CUTyallUsAM, OHCHHUBATDH HpHO6pCTéHHHﬁ OIIBIT,

MYyn 2.

YMETh IEPEHOCUTH 3HaHUS 10 (PU3HUKE B MPAKTHYECKYIO
0071aCTh KU3HEICATCIIBHOCTH,

MYyn 2.3

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

MYyn 3

pabora ¢ uapopmanue:

Myyn 3.1

BJIaJICTh HABBIKAMHU MOJTYYCHUS HHPOPMALIUU (PU3UUECKOTO COJICPIKAHUS U3
HUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIICCTBIISATH TIOUCK, aHAIIH3,
CUCTCMATU3AlMI0O U UHTCPIIPETAINIO I/IHq)OpMaHI/II/I Pa3JIMYHBIX BUIOB U
dbop™m mpeacTaBIeHNUs;

MP 1.3.3

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

MP 1.3.4

UCMOJIb30BaTh CpeJCTBAa HMH(OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMH B pPEIIEHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W
OpraHU3alMOHHBIX 3a]lad C COOJI0IeHuEM TpeOOBaHUI SPrOHOMMKH,
TEXHUKU 0€30IaCHOCTH, TMTUEHBI, pecypcocOepeKeH s, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacHOCTH;

MP 1.3.2

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

KVyn

KOMMYHI/IKaTI/IBHBIe YHHUBCPCAJIbHBIC y‘IC6HLIC el cTBUSA

KVynl

oOleHueE:

KVynl.l

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

KVyn2

COBMCCTHaAA ACATCIBHOCTD:

KVyn2.1

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




KYyn2.2

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

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

o0mmuii pe3ynbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

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

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

PVyn 1 CaMOOpPTaHU3ALIUS:

PVyn 1 CaMOCTOSITENIBHO OCYILECTBIISITh I103HABATEIBHYIO JEATCIBHOCTh B
o0nacti (pU3MKM M aCTPOHOMMH, BBISBIATH NMPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

PYyn 1 CaMOCTOSTENIBHO COCTABJIATh IUIAH PEIICHUS PAaCYETHBIX M KAa4eCTBEHHBIX
3aja4, TUIAH BBINIOJHEHUS MPAKTUYECKOH pabOThl C YYETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENNIOUTEHUM;

PVyn 1 JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

PVyn 1 pacuMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUIH;

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

PYyn 1 OLICHUBATh MPUOOPETEHHBIN OIBIT;

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

PYyn2 CaMOKOHTPOJIb:

PYyn 2.1 JaBaTh OLIEHKY HOBBIM CHTyalusiM, BHOCHUTb KOPPEKTHUBHI B
JIeSITeNIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

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

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

OLICHMBAaTh PUCKH U CBOEBPEMEHHO INPUHUMATh PEUICHHS MO0 UuX
CHUKEHHIO;

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

PYyn 2.1 MPUHSITHE Ce0s U IPYTHX:

PVyn2.1 MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;

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

PYyn 2.1 NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OIMIUOKY.

IIpenmeTHBIE pE3yIBTATHI




ITP1

MOHUMATh POJb (PU3UKH B IKOHOMUYECKOW, TEXHOJIOTHYECKOMH,
9KOJIOTUYECKOM, COIMAIbHOW W DJTUYECKOH cdepax AesaTeNbHOCTH
YeJI0BEeKa, POJIb U MECTO (PU3MKH B COBPEMEHHOH HaydyHOW KapTHUHE
MHpa, 3HAUCHUE OIMHUCATEIbHOMN, CUCTEMATU3UPYIOLIEH, O0BICHUTEIILHON
U TPOTHOCTUYECKOW GyHKUUN (QU3MUECKOH Teopuu - MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOAMHAMUKH, POJIb (PU3MUECKON TeOpUu B
(GhopMUPOBaHUHU MTPEICTABICHHUM O PU3NYECKON KapTUHE MHPA;

ITP1.1

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJAENEH (QU3HUYECKUX Tel U
MPOIIECCOB (SIBJICHUM): WHEpIUalbHAs CHUCTeMa OTCuY€Ta, aOCOJIOTHO
TBEPOE TEJI0, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBIIKCHHE,
cBOOOMHOE TajeHHE, a0COMIOTHO yrpyras aedopmarus, abCOIOTHO
ynpyroe © aOCOJIIOTHO HEYNpPyroe CTOJKHOBEHHUS, MOJENIH Ta3a,
KHUIKOCTH W TBEPAOTO (KPUCTAILUIMUECKOTO) Teja, WICaIbHBINA Ta3,
TOYEYHBIH 3apsii, OJJHOPOIHOE FIEKTPUIECKOE TOJIC;

IT1P1.2

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

I1P1.3

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

[1P1.4

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

ITP1.5

AHAJIIU3UPOBATL U OOBACHATH QJICKTPUYCCKUC SABJICHUA, UCIIOJIb3Y S




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

I1P1.6

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

I1P1.7

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

[1P1.8

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

I1P1.9

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

ITP1.10

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




AQHAJIM3UPOBATh MOJYYEHHBIE PE3yJIbTaThl UM JeiaTh BBIBOJI O CTaTyce
MPEIJI0KEHHON TUIIOTESbL;

ITP1.11

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

I1P1.12

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

I1P1.13

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

I1P1.14

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

ITP1.15

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

I1P1.16

aHAIM3UPOBATh W  OICHMBATh TIOCJIEJICTBUS OBITOBOM W
MIPOU3BOJCTBEHHOMN JIeSITETLHOCTH YyeJIOBEKa, CBSI3aHHOM c
(bu3MYECKUMHU TpOIlecCCaMU, C MO3UIUI SKOJIOTHUECKON 0e30macHOCTH,
MPEACTABICHUN O palMOHAIBHOM TMPUPOJIOIOIB30BAHUN, a TaKkKe
Pa3yMHOM UCIIOJIb30BAaHUU JOCTHDKCHHM HAYKH M TEXHOJOTHH JJis
JATBHENIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

I1P1.17

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

I1P1.18

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




I1P1.19

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

I1P1.20

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

[1P1.21

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

I1P1.22

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

I1P1.23

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

I1P1.24

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

I1P1.25

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

[1P1.26

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




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

I1P1.27

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

I1P1.28

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

I1P1.29

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

I1P1.30

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

I1P1.31

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

I1P1.32

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

I1P1.33

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

I1P1.34

ONMCBHIBATH METOAbl TIOJYYEHHS HAYYHBIX aCTPOHOMHUYECKHUX
3HAHUM;

I1P1.35

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

[1P1.36

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




AHAIIM3UPOBATh PE3yJIbTaTbl U KOPPEKTUPOBATH METOAbl PELIEHUS C
y4ETOM ITOJIyYEHHBIX PE3YJIbTATOB;

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

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

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

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

I1P1.41 MPUMEHATh Pa3JIMYHbIE CIOCOOBI paboThl ¢ uHpOpMaruein
(GU3MYECKOTO  COJEp)KaHHUA C  HCIOJb30BAHHEM  COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTHIA, TIPH 3TOM HCIIOJIB30BAaTh COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOTMM JJs TOWCKa, MepepaboTKu U
NpeabsBICHUsT  y4eOHOW ¥ HAYYHO-TIONMYJSIpHOW — MH(QOpMAaImH,
CTPYKTYPHUPOBAaHUS W HMHTEPIpETAMH HH(POPMAIIUH, TOIYYCHHOW M3
Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBAThH IOyYaEMYIO
uHpOpPMALMI0O U OLIEHHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIMXCS 3HaHUM, Tak M Ha OCHOBE AaHalu3a MCTOYHHUKA
uH(pOpMaINH;

I1P1.42 MPOSABIATH OpraHu3aluoOHHbIE " I03HABATEJILHBIE YMEHUA
CaMOCTOSITEIILHOTO

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

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

I1P1.44 MPOSIBIISATE  MOTHBAIMIO K  Oyaymed mnpodecCHOHAIBHOU

JESATENIbHOCTH 110 CIIEHHUATbHOCTAM (PU3UKO-TEXHUUYECKOTO MPOUIISL.

Oco0oe 3HaueHue A MOJATOTOBKM oOydaromuxcs K Oyaymeid mnpodeccuoHaaIbHOM
NeSITeIbHOCTH UMEET H3yueHHe yueOHoro npeamMeTa «Pusnka» npu GOpMUPOBAHUN U Pa3BUTHH
obmux (manee — OK) u npodeccuonanpabix (manee — [1K) xkommeTeHIMN M0 CHEUAIBHOCTH
23.02.07 Texuuueckoe OOCIy’)KHBaHHE W PEMOHT JIBUTATelel, CHUCTEM U arperaTtoB
aBTOMOOMIIEH!
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HaunmenoBanne OK u IIK (B coorBerctBUu ¢ ®I'OC CIIO mo cnernuanbHOCTH
23.02.07 Texuuueckoe O0OCTy)XKMBaHWE M PEMOHT JBUTATENEH, CHUCTEM U
arperaroB aBTOMOOMIIEH

OKO01

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

OK 02

Hcnons30BaTh COBpEeMEHHBIE CPEICTBA IIOMCKA, aHATHM3a U WHTEPIPETAIINT
nH(pOpMaIuU 1 MHGOPMAIIMOHHBIC TEXHOJIOTUY IS BRITIOJTHCHHMS 33144
po(eCcCHOHATBHON IS TEIILHOCTH;

OK 03

[ImarnpoBath M peann30BEIBaTh COOCTBEHHOE MTPOGECCHOHAIBHOE W IMYHOCTHOE
pa3BUTHE, IPEANPUHAMATENBCKYIO ASSITETFHOCTH B TPO(ecCHOHANBHOU cdepe,
WCIIOJIb30BaTh 3HAHUS 10 (PUHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX
CUTYaIsX;

OK 04

OddexkTBHO B3aNMOICHCTBOBATh U PabOTaTh B KOJUICKTHBE U KOMAH/IE;

OK 05

OCYHIGCTBHSITB YCTHYIO U IMCbMCHHYIO KOMMYHHKAIUIO HAa TOCYAapPCTBECHHOM A3BIKC
Poccuiickoii deaepannu ¢ yaeToM 0cOOEHHOCTEH COIMATBHOTO U KYJIBTYPHOTO
KOHTEKCTAa,

OK 06

[IposiBiATE rpaXkIaHCKO-TIATPUOTUUECKYIO MTO3ULHIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX OOIEUEIOBEUSCKIX [IEHHOCTEH, B TOM YHCIIE C
Y4eTOM TapMOHH3ALINHI MEKHAIIMOHATIBHBIX 1 MEKPEIUTHO3HBIX OTHOILCHHH,
MPUMEHSTh CTaHAAPTHI AHTUKOPPYIILIMOHHOT'O IOBEJICHHUS;

OK 07

CozelicTBOBAaTh COXPAaHEHHIO OKPYKAIOILEH Cpejibl, pecypcocOepeKeHUI0, IPUMEHSTh
3HaHMsI 00 U3MEHEHUH KIIMMaTa, IPUHIIMITEI OEPEKIUBOTO TPOU3BOACTBA, YP(EKTHBHO
JICCTBOBATh B UPE3BbIUAHBIX CUTYaLUsIX;

OK 08

Hcnonb3oBaTh cpenctsa GU3MUecKol KyIbTyphl A1l COXPAHEHHS U YKPETIJICHUS
3[I0POBBS B Mpoliecce MpodeccHoHanbHOM NesITETbHOCTH U IO ICPIKAHHS
HEO0XOIMMOTO YPOBHSI (DM3HUECKON NOATOTOBICHHOCTH;

OK 09

[Tonp3oBaTkcs npodeccroHANbHON JOKYMEHTALUEH Ha TOCY TapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

MK 1.1.

OCyYIIECTBIIATh IUATHOCTUKY CUCTEM, Y3JIOB M MEXaHM3MOB aBTOMOOMIIbHBIX
JIBUTaTEJIEH.

IK 2.1

OCyIIeCcTBIATh AUATHOCTHUKY AJIEKTPOOOOPYAOBAHUS U SIEKTPOHHBIX CUCTEM
aBTOMOOMIIEA.

MK 3.1

OCYIHGCTBHHTB JII/IaFHOCTI/IKy TpaHCMI/ICCI/II/I, XOHOBOﬁ YaCcTu U OpFaHOB praBHeHI/IH
aBTOMOOMJIEA.




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

NNPEAMETA
3.1. O0beM y4eOHOTr0 nmpeaMeTa U BUAbI y4eOHOH padoThI
Bup yueOHoii paboTbl O0bem B yacax

O0BbEéM y4yeOHBIX 4acoB 00pa3oBaTeIbHOM IPOrPaMMBbI 202
Y4eOHble 3aHATHSA BO B3aUMO/IeiiCTBHH C NMpernojaBaresieM (BCero) 194
B TOM 4YHCJI€:

TEOPETHUYECCKUE 3aHITHS 144

MPAKTUYECKHUE 3aHITHS 50

1. OcHoBHOe coep:KaHue

B TOM YHCIJIC:

TEOPETUUECKHUE 3aAHATUS 90

MIPaKTUYECKHUE 3aHITUSI 32

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

B TOM YHCJIC:

TEOPETUYECKUE 3aHATUSA 54

MPaKTUYECKHUE 3aHATH 18

IIpomexyTouHas aTTecTaumsa B popMe 3K3aMeHa 8




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

uccieoBaHus (PU3NYECKUX SIBICHUH.

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.

[IpakTHyeckue 3aHATHS U J1a0OpPaTOPHbIEe PadOThI

HaumeHoBaHue c 6 06 ®opmupyembie
pa3genos 1 Tem ofepxaHue yuebHoro matepuana (0CHoBHOE K I'IpOd)ECCVIOHaJIbHE)-OpMEHTMpOBaHHoe), beM YaC0B | o uneTeHLMM
nabopartopHble U NpaKTMYeCKMe 3aHATUA, NPUKNASHON MOAYNb
1 4
2 3
OcHOBHOE coJiepKaHue
Paznen 1. Hay4yHblit MeTO TO3HAHUS TIPUPO/IBI.

Beenenue OK 03

OCHOBHOE cOjIepKaHne OK 05

IIK 1.1

Teopernueckoe copepxanue MK 2.1

®dusnka - QyHmaaMeHTalbHAs Hayka O mpupone. HaydHblii METOJ MO3HAHUS U METOJbI 2 K 3.1




JlabopaTopHas padora Nel

W3mepenue cuiibl TOKa M HAOpPSsOKEHUS B LENMHM TMOCTOSHHOTO TOKa MpPH MOMOILIU
AQHAJIOTOBBIX U LU(MPOBBIX H3MEPUTENbHBIX MpubopoB. Ilpumepsl u3MepeHus GU3NUECKUX
BEJIMYKH.

Pa3zgesa 2 MexaHnuka

Tema 2.1.

Kunemaruka.

OcHOBHOE coiepKaHue

Teoperuueckoe o0yueHue

[IpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

Mexannuyeckoe ABH:KeHHe. OTHOCHTEJBHOCTL MEXaHMYECKOro JABM:KeHus1. Cucrema
orcuéra.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Paguyc-BekTop MaTepuaJbHOI TOYKH, €r0 NPOEKIMH HA OCH CHCTEeMbI KOOPIMHAT.
TpaekTopus.

Ilepememenue, ckopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAasl CKOPOCTh) M YCKOPeHHe
MATepUAJIbHOI TOYKH, X NPOEKIMH HA OCH cCHCTeMbl KoOpAUHAT. Clio)keHue nepeMenieHuin
U CII0KEHUE CKOPOCTEH.

PaBHOMepHOe W PpaBHOYCKOPeHHOe NPSMOJIMHEHOe [BHKeHHe. 3aBHCHMOCTh
KOOPAUHAT, CKOPOCTH, YCKOPEHHSsl M NYTH MATepUAJbHOil TOYKH OT BPEMEHM H HX
rpaguku.

CBoOonHOe mageHue. YcCKopeHMe CBOOOAHOro mnajaeHus. JIBu:KeHme Teia,
OpOILIEHHOr0 MO YIJIOM K TOPHU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH M YCKOpPEHUSs
MaTepHaIbHOM TOYKH OT BPEMEHH U UX TpaduKu.

KpuBosuHneiinoe aBu:KeHHe. J[BHKeHHEe MATEPHAJIBbHON TOYKH IO OKPYKHOCTH.
YrioBasi u JuHeliHasa ckopoctb. Ilepmox m yacrora odpamenusi. LleHTpocTpemuTenbHoOe
(HOpMalbHOE), KacaTellbHOE (TaHTeHIIMATBFHOE) U MOJTHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLIECCHl: CHUIOMETp, IBUKEHUE
CHApSJIOB, LIETIHEIE, IeCTepEHYATHIC U PEMEHHBIE MepeIau, CKOPOCTHBIC TU(THL.

JdemMoHcTpanuu.

Mopenb cucteMbl OTCUETA, UIUTFOCTPALINS KWHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

CrocoOsl UCCIIEIOBAaHUS IBUKEHU.

12

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
IIK 2.1
IIK 3.1




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.

JlabopaTopHas padora Ne2,3.4

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IpOBaHHOC coaecpkanue

HN3yyeHune HePaBHOMEPHOI0 JIBHKEHUS C 1eJbI0O ONpeaeeHusi MTHOBEHHOH CKOPOCTH KOPOOKH
nepenad aBTOMOOMJIS.

HccaenoBanue 3aBUCMMOCTH IYTH OT BPeMEHHU NIPH PABHOYCKOPEHHOM JIBHKEHHH AaBTOMOOMJIS.
HccnenoBanue 3aBUCMMOCTH TIeproia 0OpalieHrss KOHUYECKOro MasTHUKA OT €ro MapaMeTpoB.

HN3mepenne yckopenusi cBo0ogHoro nagenus. zmepenune yckopeHust npu nNpsiMmoJIMHeiiHOM
PAaBHOYCKOPEHHOM /IBHK€HHH 10 HAKJIOHHOMH IJIOCKOCTH.

W3ydyeHue nBUKEHUS Tena, OpOLIEHHOIO TOpU30HTaIbHO. M3ydeHue nBHXKEHUS Tena IO
okpyxHocTu. IIpoBepka TrumoTe3bl O MNPSAMOM NPONOPLUOHATIBHONW 3aBUCHUMOCTH MEXIY
JAIIBHOCTBIO TIOJIETA U HAYAJIbHOM CKOPOCTHIO TEJa.

Tema 2.2. OcHoBHOeE coJep:kaHue

Junamuka
Teopernueckoe o0yueHue

IIpodeccHOHATBHO-0PHEHTHPOBAHHOE COACPKAHUE

IlepBbiii  3akon Hbrorona. MHuepuumaabHble cucrembl orcuyéra. IIpuHnun
oTHocuTteabHOCTH ["anunesi. HemnepuuajibHble cucTeMbl 0TCYETA (ONpeeIeHNE, IPUMEPHI).

Macca teaa. Cuaa. [IpuHuun cyneprno3unuu CuJl.

Bropoii 3akon Hbl0TOHA U151 MATEPUAIBHON TOYKH.




Tperuii 3akoH HboTOHA 17151 MaTepUAIbHBIX TOYEK.

3aKOH BCEMHMPHOI0 TATOTeHUNA. DKBUBAJIECHTHOCTh IPABUTAIIMOHHON U MHEPTHOM MacChl.

Cuna TsaxkecTH. 3aBHCMMOCTb YCKOPEHHSI CBOOOJHOr0 MAaJAeHUs OT BbICOTHI HAJ
MOBEPXHOCTHIO IJIAHETHI U OT reorpaguyeckoil mMUpoThl. J[BrkeHHe HEOECHBIX TET W HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckas CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenne. Cujia TpPeHHS CKOJIbKEHMS M CWJIAa TPeHHUs MOKOS.
Ko3¢gduunent tpenusa. Cuna conpoTUBIECHUS NPU JBHKEHUU Teja B JKUJIKOCTH WM Trase, eé
3aBUCUMOCTDH OT CKOPOCTH OTHOCUTEIBLHOTO JABUKCHUSI.

JaBjaenue. 'uapocratuyeckoe aaBiaenne. Cuiia Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl:  MOIIIMIHUKK, JIBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JdeMoHcTpanmm.

HabGmonenue nrkeHus Tea B MHEPIUAIBHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCUETa.

IIpyHIUIT OTHOCHTEIBHOCTH.

Kauenue nByX MHJIMHIIPOB WJIM MIAPOB PA3HOM MACCHI C OJJMHAKOBBIM YCKOPEHHUEM OTHOCHUTEIIBHO
HEWHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOICHCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM MACChI TeJia Ha €ro
YCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHHKAIOIIMX B PE3yJIbTATE B3aUMOACHCTBUS TE.

N3mepenne macc 1o B3auMoIEHCTBUIO.

HepecomocTs.

Bec tena mpu yckopeHHOM TOIbEME U TIaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HHUS U CKOJIBKCHUSI.

IIpakTHyeckue 3aHATHSA U JJa00paTOPHBbIE padOTHI

JladopaTopnasi padora Ne5,6,7




HN3mepeHue paBHOIeiiCTBYIOIIEH CUJI IPH IBUKEHUM ABTOMOOMIIS 110 HAKJIOHHOM
IVIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpycKa 110 HAKJIOHHOM MJI0CKOCTH Ha
3aJlaHHOE PAcCTOSTHUE OT ero Macchl. MccnenoBanue ABMKeHUs OpycKa M0 HAKJIOHHOM IJIOCKOCTHU C
MIEPEMEHHBIM KO3(DPHUIIEHTOM TPEHUSI.

HccaenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B NIPYKMHE HA 3alHEM
MOCTY AaBTOMOOMJISI , OT UX Je(hopMaLNu.

N3yueHune NBUKEHUS CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUI
OJIOK.

HN3mepenue ko3¢ puureHTa TPEHUA 110 BeJIUYHHE YIJIOBOI0 KO3(PuiueHTa 3aBHCUMOCTH
F,p(N) TOpMO3HOI0 AMCKA H KOJOJOK aBTOMOOHJIS.

N3yueHune nBrKeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 2.3.

Cratuka TBEPAOTO
reja

OcHoOBHOE coiep:KaHue

TeopeTrnyeckoe o0yueHue

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

AbcosoTHO TBépaoe Teno. IlocTynaresbHoe U BpaliaTejbHOe IBH:KeHUE TBEPAOIo
Teqa.

MoMeHT cHabl OTHOCHTEJbHO ocu Bpamenus. Ilnedo cumabl. Crioxenue cui,
IIPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

Yci0Bust paBHOBecHs TBEPAOro TeJia.

YcroiiunBoe, HeycTOHYHBOE, He3pa3IuYHOE PABHOBECHE.

TexHrueckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

JdemoHcTpanmnu.

YcnoBus paBHOBECHS.

Bunsl paBHOBecHS.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TEJA, UMEIOIIETO OCh BPALEHHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacd€T CUJI yIPYTOCTH.

N3yueHne yCTOMYNBOCTH TBEPAOTO TEJIA, UMEIOLLETO IUIOIMIAAb OIIOPBI.




JlabopaTopnasi paGora Ne§

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COJlEPKAHUE

HMccaenoBanue ycJa0BHii paBHOBecHsl TBEPAOro Tejla, HMEIOEero och BPALEHUS HA BAJY) 2
JBUTATEIS] ABTOMOO IS,
KoHCTpynpoBaHHe KPOHIITEHHOB U PacuéT CHJI YIIPYTOCTH.
M3yueHne yCcTOHYMBOCTH TBEPIOTO TeIa, HMEOIIETO IUIOMA b OOPEL.
Tema 2.4. OCHOBHOE cojiep/KaHne
3aKOHBI Teopernyeckoe odyueHue
COXpaHeHI/ISI B
MEXAHHKE. IpodeccHona LHO-OPHEHTHPOBAHHOE COlePKAHME
HMny/abc MaTepHaIbHONM TOYKH, CHCTEeMbl MaTepHAJILHBLIX Touyek. LleHTp Macc 16

CHCTeMbl MaTepHAJBHBIX TodeK. Teopema O JBWKEHUHM LeHTpa Macc. Mmmynsc cunbel u
M3MEHEHNE UMITyJIbca Tefa.

3aKoH coXxpaHeHHs1 MMIIYJIbca. PeakTMBHOe IBH:KEeHHUeE.

MomeHT uMIy/ibca MaTepuaJabHON TOYKH. IIpencraBiienne 0 COXpaHEHHUHM MOMEHTA
HMIYJIbCA B HEHTPAJbHBIX MOJIAX.

PaGora cuabl Ha MaJOM W HAa KOHeYHOM mnepeMemennu. ['paduueckoe
npeacraBjieHne padorsl cuibl. MOIIHOCTH CHJIBI.

Kunernueckass 3Heprusi MarepuajbHoii ToukH. Teopema 00 H3MeHEHMH
KMHETHYECKOM JHEPIMU MAaTEPHATbHOM TOYKH.

IloreHunanbHble W  HemoTeHHUAJAbHble cWibl. [loTeHnmanbHasi  JHeprus.
IHoTreHuMaabHas Heprus ynpyro aegopmupoBaHHOil npyxkuHbl. [loTeHnnanpHas >Heprus
T€Ja B OAHOPOJHOM I'PaBUTALlMOHHOM IIOJIE.

IloreHunanbHasi JHeprusi Tejda B TIPABHTALMOHHOM II0JIe OJHOPOJHOIO IIapa
(BHYTpH M BHe miapa). Bropasi kocMu4yeckasi CKOpocTb. TpeTbsi KocMHUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMTOTEHIIMABHBIX CHJI C UI3MEHEHUEM MEXaHUYECKOH SHEPTHH CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON SHEPrUu. YIIPYTHe U HEyIPYTrue CTOIKHOBEHHUS.

YpaBHenne bepHy/uIn 1/ HaeaJTbHOM KUIKOCTH KaK CJIeICTBHE 3AKOHA COXPaHEeHUSs
MeXaHUYeCKOW SHeprum.

TexHuyeckue ycTpoiHcTBa U TEXHOJIOTHYECKHE MPOLIECCHI: IBUKEHUE PAKET, BOJIOMET, KOMED,




NPY>KUHHBINA THCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE HA KOHbKAX.

JdemMoHcTpaumu.

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTruBHOE NBUKEHUE.

H3mepeHne MOIIHOCTH CHJIBI.

W3MmeHeHne 3HEpruM Teja IPU COBEPIIEHUN PaOOTHI.

B3anmuble IpeBpalleHysi KHHETUYECKON U NOTCHIMAIIbHOW SHEPI U IIpU JCMCTBUU Ha
TEJIO CWJIBI TSKECTH M CHJIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

JlaGoparopHnasi padora Ne9,10

IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

H3mepenne uMiyJbca Teja M0 TOPMO3HOMY IYTH KOJ1eC aBTOMOOHJIs

W3mepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.
CpaBHeHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHJIBL.

HccenenoBanue CoOXpaHeHUs UMITYJIbCa P YIPYTOM B3aUMOJEHCTBHH.

HN3mepenne KHHETHYECKOI IJHEPTUM TeJIa 0 TOPMO3HOMY IYTH Ko0J1eC aBTOMOOHJIsI
CpaBHeHuE U3MEHEHUs MOTEHINAIbHOM HEPTruu NPYKUHbBI C pabOTON CUJIBI TPEHUS.
Omnpenenenne pabOThI CHIIBI TPEHUS TPU ABMXKEHUH TeJla IO HaKJIOHHOM ITJIOCKOCTH.

Tema 3. 1 OcHoBHI
MOJICKYJISIPHO-
KHHETHYECKOH
TEOpHH.

Paznen 3. MonekynsapHas Qu3uka ¥ TEPMOJMHAMHUKA.

OcHoBHOe cofepxkaHue

Teopernueckoe o0yueHue

OcHoOBHbBIE 110JI0KEHUS MOJIeKyasipHO-KnHeTHYeckoi Teopun (MKT), nx onbiTHOEe 000CHOBaHMe.
Ju¢pdysusa. bpoyHoBckoe ABHIKeHHe. XapaKTep ABUKEHUs U B3aUMOJECHCTBUS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHHs ra3oB, )KUIKOCTEH U TBEPABIX TeN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
oTuX Mojeneil. Macca u pa3mepnl MoJiekya (aromoB). KommuectBo BemiectBa. [loctosiHHas
ABoranpo.

TemoBoe paBHoBecue. Temmeparypa u cmocodbl eé usmepenusi. IlIkana temmeparyp
Heabcus.

Mopenb uaeajbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOpPUM: YaCTHIBI Ta3a JBUXKYTCS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.1
IK 2.1
IIK 3.1




XaO0THYECKHU U HE B3aUMOJECHCTBYIOT IPYT C IPYTOM.

I'azoBble 3akoHbl. YpaBHenue MenaeineeBa-Kianeiipona. AOcol0THas TemIepaTrypa
(mkana remrepatyp KenpBuna). 3akon [lanpToHa.

W3omponeccsl B H€albHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs13p MEXAy [aBICHUEM M CpPEIHEM KHUHETMYECKOM SHEprueil NmocTyHaTeJbHOro TEIIOBOrO
JBUKEHHUSI MOJIEKYJI HJEAIbHOTO Ta3a (OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHOKMHETUYECKOU
TEOpUU UACATBLHOTO ra3a).

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

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

JdeMoHcTpanum.

Mopenu 1BHKEHHUs YaCTULl BEILIECTBA.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.
Huddysus xunkoctei.

Mogens onbita llTepHa.

[IputspkeHne MOJIEKYII.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

Habmtonenue u ncciegoBaHue H30IpOIECCOB.

JladopaTopnasi padora Nell

HccnenoBanue npoiecca yCTAHOBJIEHHUS TENJIOBOI0 PABHOBECHSI TENJIOOOMEHA MeKIy ropsiueii u
X0JIOAHOH BOJOM.

M3y4eHne W30TEPMHUYECKOTO TMporecca (PEKOMEHIOBAHO HCIIOIb30BaHHE IH(POBOM
nabopaTopun).

M3y4eHne n30X0pHOTO Mpoliecca.

W3ydenne n3006apHOTo mpoiecca.

[TpoBepka ypaBHEHHS COCTOSIHHUSI.

Tema 3.2

OcHoOBHOe coiepKaHue




TepmonnHamuka.
Temnnossie
MalIVHBbI.

TeopeTI/meCKoe oﬁyqe}me

TepmoauHaMu4yeckast (TO) cucrema. 3agaHne BHEIIHUX YCJIOBHI
AJIsl TEPMOAMHAMHUYECKOH cucTeMbl. BHemHue M BHyTpeHHue mnapamerpbl. I[lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEHUE 3HAUCHHUS BEJIMUNH, OIMCHIBAIOIINX €€ COCTOSHHE Ha
MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauano TEPMOJIUHAMUKH. Camonpoun3BoJibHas penakcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mopeas uaeaqbHOro ra3a B TePMOJAMHAMHUKE - CHCTeMa YpPaBHEHMii: ypaBHeHHe
MenpeineeBa-Kianeiipona #  BbIpameHHe s BHYTPeHHell JHeprum. YcioBus
MPUMEHUMOCTH O3TOM MOJENHM: HM3Kas KOHIIGHTpAllMs YacTHI[, BBICOKHE TEMIEPATYPBHIL.
Bripaxenue 111 BHyTpEHHEH SHEPTHH OJHOATOMHOI'O UI€aIbHOTO Ta3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

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

Tennonepenadya kKak crmoco0 HW3MEHEHUS BHYTPEHHEH OHHEPruM TepMOIUHAMUYECKON
cucTeMbl 0e3 coBepiiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTh, U3ITyUYECHHUE.

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

IlepBblii 3aK0H TepMoaMHaAMHMKH. BHyTpeHHsin 3Heprusi. KoinuecTBo TEmiaoTsl u
paboTa KaKk Mepbl H3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKOM CHCTEMBI.

Bropoii 3aKk0H TepMOAMHAMMKM /UISi PABHOBECHBIX MPOLECCOB: Yepe3 3a/JaHHOE
PaBHOBECHOE COCTOSIHHE€ TEPMOJUHAMUYECKONW CHUCTEMBI MPOXOIUT EIUHCTBEHHas ajauadara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aKk0H TEpMOJIMHAMHUKH I HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaTh
TEIJIOTY OT OoJjiee XOJIOAHOTO Tena K Oosee Harperomy 0e3 kommencamuu (Kmayswmyc).
HeobpaTtuMocTs PUPOIHBIX MTPOIIECCOB.

[Ipunnune! aeiictBus Ternosbix MammH. KITI.

Makcumansnoe 3nauenue KI1/. ukn Kapho.

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

TexHU4ecKue yCTpOMCTBA U TEXHOJOTUYECKUE MPOLECChI: XOJOAMIBHUK, KOHAUIIMOHED,




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

JdemMoHcTpaumu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PacIMPEHUH.

BosgyuHoe oruuso.

CpaBHeHME YIETbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObI I3MEHEHUS BHYTPEHHEH YHEPTUH.

Hccnenoanue aguabaTtHOro npoiecca.

KoMnbroTepHble MOJENH TEIUIOBBIX JBUTATENCH.

JlabopaTopHas padora Nel2

HN3mepeHue yaeabHON TeNJI0EMKOCTH.

HcciienoBaHue mpouecca OCTHIBAHHMS BellecTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yuenne B3aUMOCBS3U DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS W TEMIIEpaTypPhl
KHATICHHS JKUIKOCTEH.

Tema 3.3
ArperartHbie
COCTOSTHUS
BEIIIECTBA.
®da30BEIC
MIEPEXOIBL.

OcHoBHOE coacpkaHue

Teopernueckoe o0yueHue

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

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

BO3/IyXa. AOCOJIFOTHASI U OTHOCUTEIbHAS BIIAXKHOCTD.

Teépnoe Teno. Kpucramimyeckue M aMop¢Hble Teja. AHU30TPONMS CBOWCTB
kpucTaioB. [lnaBiaenne n kpucranausanus. Y aenbHas Temiora miasnenus. Cyomumarus.

Hedbopmaruu tBEpHoro Tema. Pactsokenune u cxkarme. Caur. Monyne FOnra. Ipenen
ynpyrux aedopmaruii.

TenuioBoe pacliMpeHue :KMAKOCTed W TBEPABIX Ted, 00bEMHOE M JHMHEHHOE
pacupenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAaHWH YacTHIl BEIIECTBA KaK NMPUYMHA TEIUIOBOTO
pacumpenus ten. [IpeoOpa3oBanue sHeprun B (a30BBIX MEPEXOIAX.

YpaBHeHue TemJa0BOro 6ajanca.




IloBepxnocTHoe  HaTskeHue.  KoddpduuumeHT  MOBEPXHOCTHOTO  HATSKEHHS.

Kanunnsipusie siBnenus. JlaBieHue moJ HMCKPUBIEHHOW IMOBEPXHOCTHIO KHAKOCTH. Dopmyra

Jlamaca.

Texunueckne YCTpOﬁCTBa N TEXHOJOTMYCCKUE IIPOLHECCBI: XHUAKHE KPHUCTAJIbI,

COBPCMCHHBIC MaTCpUaJIbl.

JleMoHCTpaLum.

TemnoBoe pacimpeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenune. Kunenue npv moHW>KEHHOM JaBJICHUH.
W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.
OnbIThl ¢ MBUIBHBIMH TNIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopeny HEeHbIOTOHOBCKOM JKHJIKOCTH.

Cnoco0b1 U3MEpEeHUs BIAKHOCTH.
WccnenoBanue HarpeBaHus U IJIaBJIEHUS KPUCTAILIMYECKOTO BELIECTBA.
Bune! nepopmanuii.

Habmonenune manbix aepopmanuit

JlabopaTopnas padora Nel3

CHIJIBI.

H3y4yenue 3aKOHOMEPHOCTEH HCIIAPEHUS KHIAKOCTEN.

H3mepenue yneJbpHOM TEMJIOTHI IVIABJICHHUS JIbAA.

N3yuyeHne cBOMCTB HACBIIEHHBIX MTAPOB.

N3mepenue abCoOTHOM BIaXXKHOCTH BO3/yXa M OIIEHKA MacChl MapoOB B IOMELICHHUH.
N3mepenue ko3 puirieHTa HoOBEpXHOCTHOTO HATSKEHHUSI.

N3amepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH J1e(hopMaIlMi pe3MHOBOr0 00pasiia OT NPUIOKEHHONW K HEMY

Tema 4.1
DIEKTPUIECKOE
roJe.

Paznen 4. DnexkrpoauHaMuka.

OcHoBHOe cofepxkaHue

Teopernueckoe o0yueHue

OK 01
OK 02
OK 03
OK 04
OK 05




JulekTpHU3auMs TeJl W €€ mNposiBJeHHsA. OJektpuyeckuid 3apsa. /ABa Buaa
JJIEKTPUYECKHUX 3apsaaoB. IIpoBOAHMKH, AUIJIEKTPUKH M NOJYNPOBOJAHMKH. DJICMEHTAPHBIN
JNEKTPUYECKUH 3apsijl. 3aKOH COXPaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumopaeiictBue 3apsiioB. Toueunsblie 3apsaabl. 3akon Kysona.

JileKTpUYecKoe moJie. Ero gefictBue Ha 3JEKTPUYECKUE 3apsibl.

Hanpsixénnocts 3jiekTpudeckoro nojsi. Ilpoonsiii 3apaa. Jimaum HanpsikéHHOCTH
JJIeKTPUYecKoro nojsi. OTHOPOAHOE IEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTh AMEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NMOTEHIMATIOB U HAIPSKEHUE.
IToTenumanbpHas SHEPIHs 3apsaaa B JIEKTPOCTATUYECKOM noJie. [loTeHman 3J1eKTpocTaTu4ecKoro
noJisi. CBsi3p HaNPsDKEHHOCTU TOJIL M PA3HOCTU MOTEHUMANOB Ul 3JEKTPOCTATUYECKOTO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOJHOTI0).

[TpyHIMI Cynepro3UIUM dJIEKTPUUECKUX MOJIEH.

ITone ToweuHoro 3apsaa. Ilome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMepHO
3apspkeHHOro no oObéMy mapa. Ilone paBHOMEpHO 3apsKEHHOW OECKOHEUHOM INIOCKOCTH.
KaprrHbl mMHMN HANPS/KEHHOCTU ATUX MOJIEN M SKBUIIOTEHIIMATIBHBIX ITOBEPXHOCTEN.

[IpoBOHMKY B 2IEKTPOCTATUUECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IoJIe. [[uanexkTpudeckas IpOHULAeMOCTh
BEILIECTBA.

KonneHncarop. DOneKTpoEMKOCTh  KOHJEHCATOpa. ONeKTpOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopA.

[TapayenpHOoe  coeguHeHue  KoHAeHcaTopoB.  IlocimenoBarenbHOE — coenMHEHUE
KOH/JIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOopA.

JIBM>KeHUE 3apsyKEHHON YaCTULIBI B OJHOPOAHOM JJIEKTPUYECKOM II0JIE.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKas 3alINTa, 3a3eMJICHHE AJIEKTPONprUOOpOB, KOHACHCATOPHI, reHepaTop Ban ne
I'paada.

JdemoHcTpaumu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPHKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopenb anekTpocTaTuieckoro reueparopa (Ban ne I'paada).

OK 07
IIK 1.1
IIK 2.1
IIK 3.1




[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

DneKTpocTaTHuecKast 3alluTa.

YceTpoicTBO U IeCTBUE KOHAEHCATOPA MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH ILJIOCKOTO KOHAEHCAaTopa OT IUIOIIAgu  IUIACTHH,
paccTOosSHUS MEXTYy HUMH U JUAJIEKTPHUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

JlabopaTopnas padora Nel4

OreHKa CUJT B3aMMOJICHCTBHSI 3aPSHKCHHBIX TEI.
Ha6uionenne mnpeBpalleHusi JHEPTrUH 3apPsSiZKEHHOT0 KOHJEHCATOpPa B JHEPrHIo
U3JIyYeHHs] CBEeTOIHO/A.
W3ydeHue mpoTeKaHus TOKa B IIEMH, COJCPKAIICH KOHICHCATOP.
PacnipenesieHue pa3HOCTH  MOTCHIUAIOB  (HANPSDKEHUWS) TIPU  I[OCIEIOBATECIHLHOM
COCIMHEHUHU KOHICHCATOPOB.
HccnenoBanue pa3psia KOHACHCATOPA Yepe3 pe3UCTOp.

Tema 4.2
ITocrosHHbBIN
3IEKTPUUECKUI

OcHoBHOE coacpkaHue

Teopernueckoe o0yueHue




TOK.

Cuna toka. [locTOSIHHBIN TOK.

VYcioBus  CyIIECTBOBAaHUS ITOCTOSIHHOIO JJIEKTPUYECKOro ToKa. MCTOYHMKH TOKa.
Hanpsixkenne U u JIC £.

3akon OMa U1 yyacTKa nemnu.

DJIEKTpHYeCKOe  CONPOTHBJICHHE. 3aBUCHUMOCTb  CONPOTHBJICHHS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI M IUIOIIAJU IIONEPEYHOro0 CEUYEHUs. YAelbHOe CONPOTHBJICHHE
BellecTBA.

ITocaenoBaresibHOE, Mapajie/ibHOE, CMEIIaHHOE COeJIMHeHUe NMPOBOJAHUKOB. Pacuér
pa3BeTBIEHHBIX A1eKTpudeckux neneil. Ilpasuiaa Kupxroda.

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

MomHOCTD JIEKTPHYECKOro TOKa. TermioBas MOIHOCTD, BbIAEIIEMAast 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.

IIpssmoe m3mepenne DJIC. KopoTkoe 3aMbIKaHHE TaJIbBAHUYECKOTO AJIEMEHTA M OILICHKA
BHYTPEHHETO CONPOTHUBIICHUS.

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

JlabopaTopnasi paGora Nel$5




HccnenoBanue cMelIaHHOTO COeJHHEHHS PE3UCTOPOB.

HN3mepeHue y1ebHOr0 CONPOTUBJIEHHUS IPOBOIHUKOB.

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.

DJleKTPUYeCKHUl TOK B BakyyMe. CBOICTBA 3JIeKTPOHHBIX IY4YKOB.

HoaynpoBonnuku. CoOcTBeHHas W NpPUMECHAas MNPOBOAMMOCTbH TMOJIYIPOBOJHHKOB.
CgoiictBa p-n-niepexoja. [1omynpoBogHUKOBBEIE IPUOOPEI.

DNEKTPUUECKUH TOK B BJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAs] AMCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapazest 1Sl 3JIEKTPOIU3a.

JiieKTpuYeckuii TOK B razax. CaMocTosiTeJIbHbIIi M HECAMOCTOSAITEJbHBIN pa3psil.
PaznuuHble TUIIBI cCaMOCTOATENBHOTO pa3psaa. Mouanus. [linazma.

Texnuyeckue yCTpoOHCTBA M MPaKTUYECKOE MPUMEHEHHE: Ta30pa3psaHble JIaMIIbI,
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.

CpaBHEeHHNE IPOBOUMOCTH METAJIJIOB U MTOJIyIIPOBOJIHHUKOB.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

JladopaTopnasi padora Nel6

Haobaronenne 3JiekTpoJinsa.

W3mepenue 3apsiia 0THOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTHBJICHUSI TEPMOPE3UCTOPA OT TeMIlepaTyphbl.
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 JlopeHma, e¢ HampaBjieHHE M MOAYJb. JIBHKEHUE 3apsO>KEHHOM 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM noie. Pabora cuiel Jlopenna.

MarunuTHOoe noJie B BeecTse. DeppoMarHeTHKH, Mapa- U 1UaMarHeTUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJOTHYECKHUE TPOLIECCH: MPUMEHEHHE MOCTOSTHHBIX
MarHuToOB, 3JEKTPOMArHUTOB, TECTEP-MYyJIbTUMETp, OJJIEKTPOJBUTATENb SIKOOH, yCKOpUTEIn
3JIEMEHTAPHBIX YACTHII.

JdeMoncTpanum.

Kaptuna nuHMI WHAYKOMM MarHUTHOTO TIOJI TIOJIOCOBOTO M IOJKOBOOOPAa3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMI MarHUTHOW WHAYKIMH TIOJS JUIMHHOTO TIPSMOTO TPOBOJHUKA W
3aMKHYTOTO KOJIBIIEBOT'O ITPOBOJIHUKA, 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.

JlabopaTopnasi padora Nel7

HCCJICI[OBaHl/Ie MAarHMTHOI'O 1I10J11 IOCTOAHHBLIX MArHUTOB.
HccaenoBanue cBOMCTB GeppOMArHeTHKOB.

HccnenoBanue 1eHCTBUSA IOCTOSTHHOTO MarHUTa HA paMKy C TOKOM.
N3mepenue cunsl Amnepa.

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

SIBeHMe 3JIEKTPOMATHUTHOW MHAYKUIMHU. [I0TOK BeKTOpa MAarHUTHOM HHAYKUMH.
IAC wHaykumu. 3aKOH 3JEKTpoMarHUTHOW uHaykiuu Dapanes. BuxpeBoe siaeKkTpuyeckoe
nosne. Toku Dyko.
IAC uHAYKIIUM B NPOBOJHMKE, IBUKYIIIEMCSI B OJHOPOJHOM MAarHUTHOM II0JI€.
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.

JlabopaTopnasi paGora Nel8

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

KoaebdaTeabnas cuctema. CBo0OHbIE KOJI€OAHMS.

l'apmonuveckne kojedanusa. Kunemartnueckoe ¥ JIMHAMHYECKOE  OIMCAHUE.
DHepreTUYecKoe  omucaHue (3aKOH  COXpaHEHWs  MEXaHMYeCKOW dJHepruu). BriBoj
TUHAMHUYECKOTO  OMHMCAHUS TapMOHHMYECKHUX KOJeOaHWH W3 WX DHEPreTHYEeCKOoro u
KHHEMaTHYECKOI'O OITMCAHUS.

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

Ilepyonx wu 4acrora KojJedanumii. [lepuox Mambix CBOOOJHBIX — KoyeOaHMI
MareMaTtudeckoro MasTHuka. [lepnoa cBOOOAHBIX KOeOaHMM MPYKUHHOTO MasiTHUKA.

IlonsiTue o0 3aryxamMx KojJdedaHusix. BbIHy:KIeHHble KoJiedanusi. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3atyxaHus Ha BUJ pe30HAHCHON KPUBOU. ABTOKOJICOaHMS.

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

JleMoHCTpaL UK.

3anuch K0aeOaTeILHOTO IBUKCHUS.

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.

JladopaTopnasi padora Nel9

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
IIK 2.1
IIK 3.1




N3mepenue neproaa cBOOOTHBIX KOJIeOaHH HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.
W3ydeHnue 3aKOHOB ABM)KEHHUS TEJa B X0JI€ KOJICOaHU Ha YIIPYroM IMOJABECE.
N3yuyenue nBHKEHUS HUTAHOI0O MAsTHHKA.

IIpeoOpa3oBanue JHEPIrUH B NPYKUHHOM MASITHUKE.

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
KoJiedaTeqsbHOM KoHType. Popmyna Tomcona. CBA3b aMIUIMTYABl 3apsja KOHJEHcaropa ¢
aMIUTUTYZ0N CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UJICATILHOM KOJIe0aTeIbHOM KOHTYE.

3aryxaromue HJIEeKTPOMarHUTHble KojeOaHWs. BbIHYyXIEHHbIE 3JIeKTPOMarHUTHBIE
KoJIeOaHusl.

IlepemeHHbIl TOK. MOIIHOCTE NMEPEMEHHOI0 TOKA. AMIUIMTYIHOE M JAelCTBYIoLIee
3HaYeHHe CWIbI TOKA M HANPSKeHHU [IPU pa3InyHON GopMe 3aBUCHMOCTH MEPEMEHHOTO 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,
TE€HEPATOp NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIiepeaay.

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.

JlabopaTopHas padora Ne2(

HN3y4yenue Tpanchopmaropa.

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

Habnronenune 37eKTpOMarHuTHOTO Pe30HaHCA.

HccaenoBanue padoThl HCTOYHHKOB CBETA B 1eNM NEPEMEHHOI0 TOKA.

Tema 5.3

Mexanuueckue u
3JIEKTPOMATHUTHBIE

BOJIHEI.

OcHoBHOE€ coacpkaHue

Teopernueckoe o0yueHue

[IpaKkTHKO-OPHEHTHPOBAHHAS COCTABJIAIOIIAS

MexaHnu4ecKkue BOJIHbI, YCJI0BHS UX pacnpocTtpaHenus. [lonepeynsie u npogoIbHbIE
BOJIHBI. [Iepros, ckopocTh pacipocTpaHEHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHUUYECKUX BOJIH:
OTpa)KeHHeE, IIpeIoMIIeHHEe, HHTepPepeHIIHs U TU(DPAKIIUSL.

3Byk. Cxopoctsb 3Byka. I'pomkocTs 3Byka. BeicoTra ToHa. Tem0Op 3ByKa.
[ITymoBoOe 3arpsi3HEHUE OKPYKAIOLIEH Cpebl.
SJ'IeKTpOMaFHI/ITHI)Ie BOJIHBI. Y CJIOBHS H3ITYYCHUS DJICKTPOMArHUTHBIX BOJIH.

B3anmnast opuenTanus BektopoB E, B,V B 31eKTpOMarHuTHOH BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaX€HUE, MPETOMIICHHE, MOJIsipU3aIus,

uHTepdepeHus U udpakius.

[Ikana 3MeKTPOMarHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMAarHWTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHOMNBI paIHOCBA3U U TeJeBUAeHus. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HeHNe OKPY Kaolieil cpeabl.

TexHnyeckue ycTpoilcTBa M NMPAKTUYECKOE NPUMEHEHUE: MY3bIKaJbHblE MHCTPYMEHTHI,




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.

O6nHapyxeHnre nHPPaKpPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUN

JladopaTopnasi padora Ne21

N3ydeHue mapaMeTpoB 3BYKOBOM BOJIHBI.
N3ydenune pacipocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Omnruka

Tema 5.4

OcHoBHOE conepxkaHue

Teopernueckoe o0yuenue

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

Otpaxkenue cBera. 3akoHbI oTpakeHusi cBera. IlocTpoeHue wu3o0pakeHuil B
mi1ockom 3epkage. Chpepudeckue 3epkaJia.

IIpenomiaenue cBera. 3aKOHBI NpeJOMJICHUSI CBeTa. AOCOJIOTHBIM MOKa3aTelb
npegomiaenusa. OTHOCUTEIbHBIM TMOKa3aTenb MpenomieHus. [1ocTOSHCTBO 4acTOThHl 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 N300paxKeHH B TUH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmonenue nnatepdepeHInm cBera.

Habutoienne 11BeTOB TOHKUX TJIEHOK.

Hab6mronenue qudpakiuun cBera.

JlabopaTopnasi paGora Ne22

N3mepenue mokazarens IpeIoMIeHUS CTEeKIIa.

HccnenoBanme 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KHUIAKUX
JINH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

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




[TorydeHnne n300pakeHus B CUCTEME U3 JIBYX JIMH3.
KoHncTpynpoBaHue T€IECKONNYECKUX CUCTEM.
Ha6monenue nudpakuuu, nHTephEepeHIN U TOIpU3aIIH CBETA.
N3yuenune nonsipusanuu cBeTa, OTPAXKEHHOTO OT MIOBEPXHOCTH IU3IEKTpUKa. M3yueHnue
UHTEp(EPEHIINH JIA3epHOT0 U3JIYYCHUS Ha ABYX LIEISX.
Habmonenue nucnepcuu.
Habmonenue u uccienoBanue a1u(pakiinoHHOTO CIEKTpa.
N3mepenne 1iMHbI CBETOBOM BOJIHBI.
[TomydeHue CieKTpa U3ITydeHUs] CBETOIUO 1A TIPU TOMOIIH TU(DPAKITMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cieHAJILHOMH T€OPUH OTHOCUTEIbHOCTH.

Tema 6.1
OCHOBBEI
crenuaabHON
TEOPUHU
OTHOCHUTEIBLHOCTH

TeopeaneCKoe 06yqe1me

I'panunel nNpUMEHHMOCTH KJjaccudeckod MexaHuku. Ilocrynarsl cnenuaibHOR
TEOPUH OTHOCUTEJIBLHOCTH.

IIpocTpancTBeHHO-BpemMenHoil uHTepBaJi. IIpeodpazoBanusi JlopeHna. YcioBue
NpUYMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHHE BPEMEHM M COKpAIllEHUE
JUIMHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPIHs MOKOSI.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: CIYTHUKOBBIE NPUEMHMKH,
YCKOPHUTENH 3apsHKEHHBIX YACTHIL.

OK 01
OK 02
OK 04
OK 05
OK 07

JlabopaTopnasi paGora Ne23

OmnpezneneHyue MUMITYJIbCa U PHEPTUU PENIATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKkoB
3apsKEHHBIX YaCTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas pusuka.

Tema 7.1
KopnyckynspHo-

TeopeTnyeckoe o0yueHue




BOJTHOBOM Ayajin3Mm

PaBHOBecHOe TemioBoe H3jydeHHMe (M3/IydYeHHe a0COJIOTHO YEPHOro Tena). 3aKOH
cmemenusi Buna. I'mnore3a Iliianka o kBaHTax.

@DOTOHBI. JHEPIUs U UMITYJIbC (POTOHA.

®oto3dpdext. Onbithl A.I'. CroneroBa. 3akonnl ¢dorordpdexra. VYpaBHeHUE
OiHmreiHa 11 hotodddexra. «KpacHas rpanuma» horodddekra.

JlaBnenue cBeta (B YAaCTHOCTH, MJaBJICHHE CBeTa Ha aOCOJIIOTHO MOTJIOIIAOIIYI0 H
abCcoMI0THO oTpaxarolyto nmosepxHoctsb). OnbiThl [1.H. Jlebenena.

BonHoBsie cBoiicTBa yactull. Boaubl ae bpoitns. Jlnvna BosiHbl 1e bpoiing u pa3mepsl
o0rnacTu JIoKaau3auu IBUxKyIIeiics yactuubl. KopnyckynspHo-BoaHoBO#M nyanusm. Judpakius
AJIEKTPOHOB HA KPUCTAJUIAX.

Crnenuduka n3mepennii B Mukpomupe. COOTHOIICHUST HEOTPEAETICHHOCTEH
Ieiizendepra.

JdemoHcTpaumnu.

®oTo3ddeKT Ha YCTAaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

HccnegoBaHue 3aBUCUMOCTH CONIPOTUBJICHHUA ITOJYIIPOBOAHUKOB OT OCBEIIIEHHOCTH. CBCTO,[[I/IOI[.

Conneudnas Oartapes.

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
I[IK 1.2
IIK 1.3
1K 2.4

JlabopaTopHas padora Ne24

HccnenoBanue poropesucropa.

W3mepenue nocrossHHOM [1nanka Ha ocHOBe uccnenoBanus Gotorddexra. MccnenoBanue
3aBHCHMOCTH CHJIbI TOKA Y€pe3 CBETOUO]T OT HAIPSIKEHUS.

Tema 7.2 ®uzuka
aToMa.

Teoperuyeckoe o0yueHue

OnbITHI 10 MCCIe0BAHUIO cTpoeHus aTtoma. [lianerapuas moaeab atoma Pesepdopaa.

Mocryaarsl Bopa. Usnydenue u nornomienre GOTOHOB MPU MEPEX0Jie aToMa ¢ OJTHOTO
YPOBHSI SHEPTUU Ha JAPYTOH.

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJ0poa.

CnoHTaHHOE ¥ BBIHYKJICHHOE M3JTy4YeHHUE cBeTa. Jlaszep.

JdemoHcTpaumnu.

Mopenb onbiTa Pesepdopra.

Ha6mronenne nuHeRYaThIX CIIEKTPOB.




YCTpoUCTBO U IEHCTBUE CYETYMKA HOHUZUPYIOIIUX YACTHULL.
OmnpeneneHre NIMHBI BOIHBI JIA3€PHOTO U3ITyUYCHHUS.

JlabopaTopnasi paGora Ne25

Hab6mronenue nuHeiyaToro criekTpa.
HccnenoBanue crieKkTpa pa3peskeHHOT0 aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE ITOCTOSTHHOM
Punbepra

Tema 7.3 ®usuka
QTOMHOIO s/1pa U
BHGMGHTapHBIX
TACTHII.

Teoperuueckoe o0yueHue

Hyxnonnas moznens sinpa ['eitzenOepra-MBanenko. 3apsn siapa. MaccoBoe 4ucio siapa.
N3oTomnsl.

PaguoakTuBHOCTb. AJib(a-pacnaja. DJeKTPOHHBIH U MO3UTPOHHBIH Oeta-pacnman. I’
aMMa-Hu3JIy4YeHue.

3aK0H paJMOAKTUBHOIO pacnana. PaanoakTuBHBIE W30TONBI B mpupoze. CBoiicTBa
MOHU3HUPYIOLIEro U3IyUYeHus. BiusHue paagnoakTUBHOCTH Ha JKMBBIE OpraHU3Mbl. ECTeCTBEHHBIM
¢dbon uznyuenus. [Jozumerpusi.

DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cumbl. JlegekT Macchl sapa.

Snepubie peakuuu. Jlenenne u cunte3 sigep. Snepunie peaktopbl. IIpodiaemsl
YIPaBJISEMOr0 TEPMOSIIEPHOI0 CHHTe3a. ODKOJOTMYECKHME acCleKThl pa3BUTHUS SAEPHOU
SHEPreTUKH.

Metobl perucTpauy U UCCIIEI0BaHUS dJIEMEHTAPHBIX YaCTHII.

DyHIaMeHTalbHbIE B3auMOAEHCTBUA. bapronbl, Me30HBI U JienToHkl. [IpencraBienue o
CranpaptHoil Mmosienu. KBapk-ritooHHAas MOJAEIb aJpOHOB.

®usuka 3a npenenamMu CTaHIapTHOW Mozienu. TéMHas Matepust U TEMHAs SHEPTHSL.

EnunHcTBO U3nyecKoil KapTUHBI MUPA.

TexHu4yeckue ycTpoMCTBAa U TEXHOJIOTMYECKUE MPOLECCH: JO3UMETp, kKamepa Bunbcona,

SICPHBIA  PEaKTOp, TEPMOSIIEPHBI pEakTop, aroMHas OomM0a, MarHHUTHO-PE30HaHCHAS
Tomorpadus.

Pa3nen 8. DyieMeHTHI aCTPOHOMMH U ACTPOPHU3UKH.




Tema 8.1 TeopeTnyeckoe o0yueHue OK 01
DIIEMEHThI OK 02
ACTPOHOMUU U OK 03
ACTPOPU3UKH. OK 04
OK 05
OK 07
Jranbl pa3BuTuUs  acTpoHomuu. [IpukiiamHoe W MHPOBO33PEHUYECKOE 3HAYEHUE 8
actpoHoMuU. IIpuMeHMMOCTH 3aKOHOB (M3UKHU /sl 00bSCHEHUS] MPHUPOABI KOCMUYECKUX
00bEeKTOB.
Metoabl acTpoHOMHYeCKHX McciaeloBaHuil. CoBpeMeHHbIe ONTHYEeCKHEe TeJIeCKOIb, 6
PaAuoTEIeCKOIbI, BHEATMOC(EpHass AaCTPOHOMMUS.
Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, UX BUIMMOE ABH)KECHHUE.
CosnHeuyHasi cucrema.
Coanue. CotHeyHast akTUBHOCTh. cTouHuK 3Heprun CostHIA M 3BE3]1.
3BE31bI, HMX OCHOBHBIE XapakTEpUCTHKU. JluarpamMma «CHeKTpaibHBIM Kiacc -
CBETUMOCTbY». 3BE3/Ibl IJIaBHOW MOCJIEI0BATENIbHOCTH. 3aBUCUMOCTh «MAacca - CBETUMOCTbY JJIs
3BE3]] TJIAaBHOM  TOcCienoBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoBpeMeHHbIE
MPEJICTaBICHUSI O MPOUCXOKAEHUH U 3BoMoIK CoJHIa U 3BE3/. DTarbl )KU3HU 3BE3 .
Mneunsiii [TyTh - Hama [Manmaktuka. [lonoxenne u aemxenue Comnna B ['amaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajJakTHK.
Bcenennas. Pacmmpenue Bcenennoii. 3axkon XaO6na. Paz6eranue ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe n3imyueHue.
MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.
Hepewménnsie mpo6iieMbl aCTPOHOMUM.
Teopetuueckoe oOydeHue 144
JIaGopatopHbie paboThI 50
Koncynpranus 2
DK3aMeH 6
Bcero 202




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

4.1. Tpe6oBaHHMSI K MUHUMAJILHOMY MaTePHAJIbLHO-TEXHHYECKOMY 00ecrnedeHHI0

Jlist peanu3anuu mporpaMMbl TUCITUTUTHHBI HIMEETCsl yUeOHbBINH KaOMHET (PU3UKH.

O6opynoBanue yueOHOro KabuHeTa!

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

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

HarJsIIHBIC TOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOnmul, Tuiakatel: «®du3ndeckue BETUYHHBI U

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

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

1 aCTPOHOMOB);

KommuiekT naboparoproro o0opyaoBaHus 1Jist 1a00paTOPHOTO MPAKTUKYMa TI0 OTITHKE;

KomrmuiekT mabopaTopHOro 000pya0BaHus Uit 71a00paTOPHOTO MPAKTHKYMa 110 MEXaHHKCE;

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

KommuiexT naboparoproro o0opyaoBanus i 1a00paTOPHOro MPAKTUKyMa IO AJIEKTPUUYECTBY;

O6opynoBanue naboparopun u pabouux mMect JadbopaTopuun

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

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

4.2. YueOHO-uHpOpPMaIIHOHHOE 00ecnieueHne 00ydeHu st

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

OcHOBHBIE HCTOYHUKH

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

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

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

4. ImutpueBa B.®. dusnka ans npodeccuil v crenuanbHOCTEN TEXHUYECKOro Npoduis: yueOHUK
JUTst 00pa3oBaTeIbHBIX YUpexAeHUH cpel. mpod. oopazoanus. — M., 2020

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

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



JlonoTHUTEIbHBbIE HCTOYHUKH
1. ®wusuka B TabauIax YHUBEPCATHLHOE CIIPABOYHOE TTOCOOME IS IKOJILHUKOB U a0UTYPHEHTOB.

Uepnoyuan A. . ®usuka 3agauu ¢ OTBeTaMu U penieHussMu. M. KHUKHBINA oM « Y HUBEPCUTET
3. T.. Tpodumona. CrnpaBounuk 1o ¢Pusuke. YueOHOe mocobue i 001meodpa3oBaTeIbHBIX
YUPEKICHUN HAYAIBHOTO U CpeaHero mpodeccruonanbHoro oopasopanus. M. Akanemus, 2022r

N

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

HNuTepHeT-pecypceb:

DJIEKTPOHHBIC YPOKH U TECTHI.

®usnka 7 — 11 kiacc. UHTepakTUBHBIE JEKIIUU

http://fcior.edu..ru

http://ru.wikipedia.org

http://www.curator.ru

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

HayKy»).

RRoOoo~NoO~wNE

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

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

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

L4 ACATCIIBHOCTHBIC TCXHOJIOTNH, BKIIIOYAOIUE PCHICHUC CUTYAIIMOHHBIX 3a1a4,

L4 JIMYHOCTHO-OPUCHTUPOBAHHLBIC TCXHOJIOTHUH, ITPECACTABIICHHBIC CaMOCTOSTEIbHON pa60T0ﬁ Ha

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

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

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

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



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

ANTOpPUTM BHEJIPEHUS TEXHOJIOTUU UHTEHCUBHOI'O O0YYEHUS BKIIOYAET OILICHKY CPOPMUPOBAHHOCTU

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

[lpu opraHu3alMyd TUCTAHIIMOHHOTO OOyYEHHS HCIOJb3YIOTCS IU(PPOBBIE HHCTPYMEHTHI
TEXHOJIOTUI TUCTAaHIIMOHHOTO 00yueHus: oOpazoBarenbHas mwiargopma Moodle, PowerPoint, anexTponnas
1o4Ta, BUACODUIHMBI.



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

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

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

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

J0 CBCIACHHUA 06yqafonmxc;1 Ha IICPBOM 3aHATHUH.

Obémas/npodeccuoHanbHa Pa3znen/Tema Tun oeHoYHbIX

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

P.8 Tema 8.1

OK 2 OcymiecTBisiTh

P2, Tema2.1,2.2,2.3,2.4

KoHnTponbHble paboThl

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

BBITIOJTHEHMS 327124 P.7Tema 7.1,7.2,7.3

npodeccuoHanbHOM P.8 Tema 8.1

JIeSITeIIbHOCTH.

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

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

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

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

Poccuiickoii @enepanuu ¢

P.5 Tema 5.1,5.2,5.3,54

@pOHTAIBHBIN OIIPOC




y4eToM 0COOEHHOCTEH
COIMAIBHOTO U
KyJBTYPHOT'O KOHTEKCTA;

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

OK 7 CopneiicTBOBaTh

P2, Tema 2.1, 2.2,2.3,2.4

YcrHblii onpoc

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

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

P.6 Tema 6.1 paboThl

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

P.8 Tema 8.1 3aHATHS
IIK 1.1. Ocyuectssth P 1, Tema 1.1, JlaboparopHbie
JIUATHOCTHKY CHCTEM, Y3JI0B H P.2Tema2.1,2.2,2.3,2.4 paboThI
MEXAHI3MOB aBTOMOOMIBHEIX P.3 Tema 3.1,3.2,3.3 [IpakTuueckue
JIBUTATEIIEH. P.4Tema4.1,4.24.3,4.4,4.5 3aHATUA

P.5 Tema 5.1,5.2,5.3,5.4

P.6 Tema 6.1

P.7 Tema7.1,7.2
K 2.1. OcyiecTBasiTh P 1, Tema 1.1, JlaGopaTtopHbie
AHATrHOCTHUKY P.2 Tema2.1,2.2,2.3,2.4 paboTsI
DJIEKTPOOOOPYI0BAHHS 1 P.3 Tema 3.1,3.2,3.3 [IpakTuueckue
NICKTPOHHBIX CHCTCM P.4 Tema 4.1,4.2,4.3,4.4,45 3aHATHS
aBTOMOOHJICH. P.5 Tema 5.1,5.2,5.3,5.4

P.6 Tema 6.1

P.7 Tema7.1,7.2
IIK 3.1. OcymectBisith P 1, Tema 1.1, JlaGopaTtopHbie
JTIUaTHOCTHKY TPAHCMHUCCHUH, P2 Tema2.1,2.2,2.3,2.4 paboTsI
XOJIOBOH 4acTH ¥ OPTaHOB P.3 Tema 3.1,3.2,3.3 [IpakTnueckue
yIIpaBIIEHHs] aBTOMOOHITEH. P.4 Tema4.1,4.2,4.3,44,4.5 3aHSTUSA

P.5 Tema 5.1,5.2,5.3,5.4
P.6 Tema 6.1
P.7 Tema7.1,7.2
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