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MNOACHUTEJIbHAS 3AITNCKA
[Tporpamma o0mieoOpazoBaTenbHOM y4eOHON MuCHUIUIMHB «Du3uKa» TMpeaHa3HaueHa st
u3yueHus: pusuku B mpodeccHoHaIbHBIX oOpasoBaTenbHbIx opranm3anusax CIIO, peanusyrommx
00pa30BaTeNbHYI0 MPOTPaMMy CpPETHEro o0IIero oOpa3oBaHUs B TpEIeiiax OCBOCHHS OCHOBHOM
npodeccuoHabHON o6pazoBaTenbHOM nmporpamMmbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO OOIIETO
00pa3oBaHUsI IIPH MOJITOTOBKE CHEIMAIMCTOB CPETHETO 3BCHA.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii PI'OC cpemnero oOmiero oOGpa3oBaHus,
NPEOBSBISIEMBIX K CTPYKTYpe, COJCpPKAHUIO W pe3yibTaTaM OCBOCHUS YUEOHOH JUCIUILTUHBI
«Du3nka», B COOTBETCTBUU C PekOMeHIamusMH 10 OpraHW3alMy IOJyYSHHs CPEIHEro OOIIeTo
o0Opa3oBaHMsl B Tpejeiax OCBOSHHUS 00pa30BaTENbHBIX IMPOrPaMM CPEeTHEro MpoQecCHOHATHLHOrO
oOpazoBaHusi Ha 0a3e OCHOBHOIO oOmiero oOpa3oBaHust ¢  yderoM llpumepHOW OCHOBHOM
o0pa3oBaTeNpbHOM  MPOTrpaMMBI  CpeaHero  oOmero  oOpa3oBaHHs, OJOOPEHHOW  pelIeHueM
denepanbHOro yueOHO-METOIUYECKOT0 OOBEAMHEHUS MO 00IeMy oOpa3oBaHHIO (IIPOTOKOJ OT 28
utoHs 2016 1. Ne 2/16-3). ...

[Tpu ocBoenuu mpodeccuii CI1O TexHUUeckoro npopuis Gu3rka u3ydaeTcs Kak npoduibHas
yueOHas nucuuruiniHa B oobeMe 206 ydacoB, u3 HUX 198 uvacoB Teopernyeckoro oOydyeHus, 2 daca
KOHCYJIbTAIMH, 6 YaCOB MPOMEKYTOUYHASI aTTECTAIIHS.

Copneprkanue mporpaMMbl HAIPaBJICHO HA JIOCTHKEHHE CICAYIONINX IIETICH:

. OCBOEHHE 3HAHUIT 0 (YHJAMEHTAIBHBIX (PU3UYECKUX 3aKOHAX U MPUHIIHIIAX, JISKAIIUX B
OCHOBE COBPEMEHHOM (PM3MYECKON KapTHHBI MHpA; HAM0OJIEe BAKHBIX OTKPBITUSAX B 00JIACTH (PU3HKH,
OKa3aBINUX OMNPEICISIIONICe BIUSHAE HA PA3BUTHE TEXHUKH M TEXHOJOTHH; METOJaX HAYYHOTO
MTO3HAHUS TIPUPO/IBI;

. OBJIaJICHHe YMEHHSIMH TIPOBOJUTH HAOJIOJCHUS, IUIAHUPOBATh W  BBIOJIHSATH
AKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIETH, IPUMEHSATH MOJy4YE€HHBIC 3HAHUS TI0 (PHU3UKe
Ui OOBSCHEHUS Pa3HOOOPa3HBIX (PU3UYECKUX SBJICHWA W CBOWCTB BEIIECTB;, IMPAKTHYCCKOTO
WCIOJIb30BaHUS (PU3MUECKHUX 3HAHUI; OIEHUBATH JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(pOpMaIHH;

o pa3BuTHe  TIO3HABATEIBHBIX  WHTEPECOB, HMHTEIUIEKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN B TMpoIlecce NPHOOPETEHUsT 3HAHUNW W yMEHUN 10 (U3HKE C HCIOJIb30BAHHEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUH H COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA,

o BOCIIUTaHHe YOSXKIECHHOCTH B BO3MOXHOCTM TO3HAHWS 3aKOHOB  MPHUPOIBI;
UCIIONIb30BAaHUsl  JOCTIDKEHMH (U3MKKM Ha Onaro pa3BUTHS — YENOBEYECKOW IMBUIU3AIINU;
HEOOXOJIMMOCTH COTPYJHHUYECTBA B IPOIECCE COBMECTHOTO BBIMOJIHCHUS 337a4, YBAKUTEIBHOTO
OTHOIICHHUS K MHEHHUIO OINIIOHEHTA MPHU OOCYXJICHHH IMPOOJIEM ECTECCTBEHHOHAYYHOTO COACPKAHUS;
TOTOBHOCTH K MOPAJIBHO-3THYECKON OIEHKE HWCIIONB30BAHMS HAYYHBIX JIOCTHDKCHUH, YyBCTBa
OTBETCTBEHHOCTH 32 3aIlUTy OKPYXKAIOIICH CPEJIbI;

o HCNOJIb30BAHHE MPUOOPETEHHBIX 3HAHWI M YMEHMU IS PEUICHUS MPaKTHICCKHX
3a/la4 MMOBCEIHEBHOW JKU3HM, oOecriedeHHs Oe30MacHOCTH COOCTBEHHOW JKW3HH, PAIlMOHAIBHOTO
MIPUPOJIONIOIB30BAHUS U OXPAHBI OKPYKAIOMICH CpeIbl.

OCHOBY JaHHOM NpOTrpaMMbl COCTAaBIISET COJAEP)KaHUE, COIJIACOBAHHOE C TPEeOOBAHUAMHU
(benepanbHOro KOMIIOHEHTA CTaHAapTa CPeAHEro (MOJIHOr0) 00IIero o0pa3oBaHMsl.

B npodunbHYI0 COCTaBISIIONIYI0  BXOAUT MNPO(ECCHOHAIBHO HAIpaBIEHHOE COZEpIKaHUE,
HEOOXOMMOe JUIl YCBOEHHS MPO(ECCHOHATBHON 00pa30BaTelibHOM MpOorpaMmbl, (OPMHPOBAHUS Y
CTYAECHTOB TPO(eCCHOHATBHBIX KOMITETCHITHH.

B mnporpamme mo ¢usuke, peamm3yeMoll IpH TMOJATOTOBKE OOYYAIONIMXCS IO TMPOQeccusim
TEXHUYECKOTO MPpo(uisi, MpoPHILHON COCTABIISIONICH SIBISETCS pasael « DIEKTPOAMHAMUKA.



B nporpammMe TeopeTHuecKue CBEICHUS TOTMOJHAIOTCS JEMOHCTpAMSIMHU, Ja0OpaTOPHBIMU U
MPAKTUYECKHUMHU PabOTaMH.

IIporpamma cOnEpKUT TEMATUYECKUH TUIAH, OTPAXKAKOLIUI KOJIMYECTBO 4acOB, BBIACIAEMOE HA
u3ydeHne (PU3MUKH MPH OBIIAJCHUH CTYIEHTaMU MPOPECCUIMU TEXHUUECKOTO PO

[TporpaMMoil mpenycMOTPEHO caMOCTOATENbHAs BHEAyJUTOpHas paboTa, BKIIOYAIOLIAs:
pelieHre 3a7ay, BbHINOJIHEHHWE JOMAIIHUX Ja0OpaTOpHbIX paboOT, CO3/JaHUE IpPEe3eHTALMMH,
aHMMHPOBAHHBIX TEXHOJOTHYECKUX MTPOLIECCOB, MOATOTOBKA JIOKJIAJIOB.

OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHUATLIAHBI «®@U3UKA»

B ocnoBe yueOHOI nucnumianabl «PH3UKa» JEKUT YCTAaHOBKA Ha (DOPMUPOBAHHE y CTYACHTOB
crcTeMbl 0a30BBIX MOHATUI (DPU3UKU M TPEJCTABICHUN O COBPEMEHHOH (hU3MUYECKOW KapTHHE MHpa, a
TaKXe BbIpabOTKa YMEHUH NMPUMEHATH (PU3MUYECKUE 3HAHUS KaK B MPO(ECCHOHANBHOMN e TeIbHOCTH,
TaK M JUISI PpELIeHUs OJKU3HEHHbIX 3ajady. MHOrue TIOJIOXKEeHMs, pa3BUBaeMble (U3UKOIA,
paccMaTpUBAIOTCS KaK OCHOBA CO3/IaHUS U UCIIOJIb30BaHUS UH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosioruit (MKT) — ogHoro u3 HanOosiee 3HaUMMBIX TEXHOJIIOTHYECKUX JIOCTHXKEHUI COBPEMEHHON
nuBwIn3anuy. Pu3uka JaeT KI0Y K [MOHMMAHMIO MHOTOYHUCIICHHBIX SBJICHMH M IPOLECCOB
OKpyKaromero mupa. B ¢usmuke dopmupyroTcs MHOTHE BHIBI JESTEIBHOCTH, KOTOPBIE HMEIOT
MeTanpeaIMeTHbI xapakrep. K HUM B mepByr0 o4epenb OTHOCATCSA: MOJCIUPOBAHHE OOBEKTOB M
MPOIECCOB, NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS, CHUCTEMHO-MH()OPMAIIMOHHBIA aHaIN3,
(dbopMyIHpOBaHUE THUIIOTE3, aHAINU3 M CHHTE3, CPaBHEHHE, 0000IIeHNEe, CUCTEeMaTH3aIHs, BBIIBICHUE
IIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB, yIpaBieHue oObeKTaMu U mporeccamu. ViMeHHO
3Ta JUCLUIUIMHA M03BOJISET MMO3HAKOMUTh CTYJEHTOB C HayYHBIMU METOJAMM MO3HAHUs, HAYYUTh UX
OTJIMYaTh TUIOTE3y OT TEOPUH, TEOPUIO0 OT JKcrepuMeHTa. DuU3MKa HMeEeT O4YeHb OOJbIIOE U
BCEBO3pACTAOIIEe YHMCIO MEXIAUCHUIUIMHAPHBIX CBs3ed, NMpUYeM Ha YpPOBHE KaK HOHATHUIHOIO
anmapara, Tak W HHcTpyMeHTapus. Cka3aHHO€ IIO3BOJISIET paccMaTpuBaTh (PHU3UMKY  Kak
METATUCIHIUINHY, KOTOpas IMPEeIOCTaBIsIeT MEXKTUCIHUIUTMHAPHBIA S3BIK IS ONMMCAHHWS HAyIHON
KapTHHBI MHupa. Du3MKa SBISAETCS CHCTEMOOOpa3yroUmM (aKTOPOM JUIsl €CTeCTBEHHO-HAYYHBIX
Y4eOHBIX MPEIMETOB, TOCKOJIBKY (U3NYECKHE 3aKOHBI JIKAT B OCHOBE COJIEPYKAHHS XUMHH,
Ouosioruu, reorpaduu, ACTPOHOMHUH U 0OLIENPOPECCHOHANBHBIX JUCHUIUINH (TEXHUYECKas MEXaHUKA,
AJIEKTPOTEXHUKA, AJIEKTPOHUKA U Ap.). YdeOHas qucuuiuinHa «Pusuka» co3gaeT yHUBEpPCAIbHYIO
06a3y ans  u3ydeHus oOuienpodecCMOHaNbHBIX — AMCUMIUIMH, 3aKiajbpiBas  (QyHZaMeHT  ams
nocjenyomero o0ydeHus cryaeHToB. OOnanas JIOTHYECKOH CTPOMHOCTBIO M ONMpasChb Ha
SKCIIepUMEHTaNbHbIe (PaKThI, ydeOHas mucuuiuimHa «DPusnka» GopMHUPYET Y CTYACHTOB IOMIUHHO
HayyHOEe MHpOBo33peHue. dusuka sBISETCS OCHOBOW YYEHHMsS O MaTepUalbHOM MHUPE U peliaeT
npo6seMbl 3Toro mupa. M3yuenue ¢pusuku B npodeccnoHalbHbIX 00pa30BaTEIbHBIX OpraHU3aLUsX,
pealn3yIonmx 00pa3oBaTeIbHYI0 MPOrpaMMy CpeAHEro oO0IIero o0pa3oBaHUs B IpPEENax OCBOCHHUS
OIIOII CIIO nHa 6a3e ocHOBHOTO 001ero 00pa3oBaHus, UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT
npodmisa npodeccuoHaNbHOro 00pa3oBaHus. ITO BBIPAXKAETCS B COJCPKAHUN 00yUEHUs], KOIINUECTBE
YacoB, BBIJCNSEMBIX Ha M3y4EHHE OTJENbHBIX TE€M HPOTrpaMMbl, ITyOWHE WX OCBOCHHUS CTYJCHTAMH,
o0beMe M XapakTepe NPaKTUUYECKUX 3aHATHH, BUAAX BHEAYIUTOPHON CaMOCTOATENBbHOH paboThI
crynentoB. IIpu ocBoenun mpogeccuit CIIO TexHuueckoro mnpoduiast MNpoPpecCHOHATHHOTO
oOpa3zoBanus (u3uka wu3ydaeTcs Oosee yriayOJIeHHO, Kak mpoduibHas ydeOHas IUCIUILINHA,
yUuTBIBaIOLIAs creuuuKy ocBauBaeMbIX mpodeccuil. B conmepkaHuu y4eOHOW IUCLMIUIMHBI 110
(U3UKe MpU MOJATOTOBKE CTYIEHTOB IO MPOQECcCHsIM TEXHHUECKOro mpoduiis mpodheccruoHaIbHOTO
o0pa3oBaHusl MPOPUIBHOM COCTABJIAIOLIEH sBIseTCS pasfen «DJIEKTPOJUHAMUKA», TaK Kak
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OOJNBIIMHCTBO TpOoQeccuii M  CIeUaTbHOCTeH, OTHOCSIIMXCS K OSTOMY NpO(UIIO, CBSA3aHBI C
AJIEKTPOTEXHUKOM W  3JCKTPOHMKOH. Teoperndyeckue CBeleHUS TO (U3MKE JIOTOIHAIOTCS
JEMOHCTpAallUSIMA W JTAa0OpaTopHbIMU paboramu. W3ydenwe oOmeoOpa3oBaTenbHON yueOHOU
ICUUIUIHBL  «@DU3MKa» 3aBepIiaeTcsi IOJBEJACHHEM HTOroB B (OpME SK3aMEHa B paMKax
MPOMEKYTOUYHOM arrectanuu cTyneHToB B npouecce ocBoeHus OIIOIT CIIO ¢ nonydeHueM cpeiHero
oO1mero oopa3oBaHusl.

MECTO YYEBHOM JAUCHUILIMHBI B YYEFHOM ILJIAHE

VYuebnast npucnuminHa «®@usmukay sABIsAeTcs y4eOHOW TUCHMIUIMHOM TO BBIOOpY W3
obsi3arenbHOM ipeaMeTHoU obnactu «EctectBennsie Haykn» OI'OC cpeanero obiiero oopa3oBaHusl.
Cornacno yuebHOro miana y4yeOHas nucuumuinHa «®Pusnka» u3ydaercss B 00mieoOpa3zoBaTeIbHOM
UK€ Ha 0a3e OCHOBHOrO 0OmImIero oOpa3oBaHUsl C TOJIYYEHHEM CpEIHEro oO0Iero oOpa3oBaHUS
(IIIIKPC). B yueOHOM maHe MecTo YyuyeOHOM aucuumiuuHbel «®Pusznka» — B cocTaBe
o011e00pa3oBaTeIbHbIX Y4eOHBIX TUCIHUIUIMH O BBIOOPY M3 00s3aTENbHBIX MPEeIMETHBIX oliacTel
®I'OC cpennero obmero oOpazoBanus, i mnpodeccuit CIIO TexHuyeckoro mnpoduis
Ipo(heCCHOHATILHOIO 00pa30BaHMSL.

PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATLTAHBI

OcBoenue coaepxaHusi y4eOHON aucHUIIMHBL «Du3KMKa» 00eCcleuynuBaeT JIOCTHXKEHUE
CTY/IEHTaMH CJIEYIOLINX Pe3yabTaTOB:

* IUYHOCHIHBIX:

— YyBCTBO TOPJOCTH U YBAXKEHMUS K UCTOPUU M JOCTHXKEHHUSM OTEUECTBEHHOM (hHM3MYEeCcKOM
Haykd; (U3MUECKH TIpaMOTHOE IIOBeJeHHEe B NPOPECCHOHATBHON MAEATENbHOCTH U OBITYy IpHU
oOpareHuu ¢ mpudopamMu U yCTpOUCTBaMH;

— TOTOBHOCTh K TMPOJOJDKEHUIO 00pa30BaHUS M TMOBBINICHUS KBaIU(UKALMK B H30paHHOU
npoeccuoHabHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM (PU3MUECKUX KOMIIETEHLUH B
3TOM;

— YMEHHE MHCIONb30BaTh JOCTUKEHHMSI COBPEMEHHOM (M3MYECKON Hayku W (QU3NYECKUX
TEXHOJIOTUH I TOBBIIMIEHUS COOCTBEHHOTO HMHTEUIEKTYyalbHOTO pPAa3BUTHS B  BbIOpaHHOU
po¢eCcCHOHATILHOMN 1eATeIbHOCTH;

— yYMEHHE CaMOCTOSTENIbHO J0ObIBaTh HOBBIE I ce0sl pu3nueckue 3HaHUS, UCTIONb3YS JUIs
3TOrO JIOCTYIHbIE HCTOYHUKH HH(OPMALIHH;

— yMeHHe BBICTPauBaTh KOHCTPYKTHBHbIE B3aHMOOTHOIIEHHUS B KOMaH/I€ 10 PEIIEHUI0 00X
3ajady;

— YMEHUE yNpaBJsATh CBOCH MO3HABATENbHOU 1€ATEIbHOCTHIO, TPOBOAUTH CAMOOILIEHKY YPOBHS
COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

* Mmemanpeomemmvix:

— HCHOJIb30BAaHUE PAa3IUYHBIX BHUJIOB I[103HABATEIIbHOW JIEATENHOCTH JUISl PELIEHUs
¢bu3nyeckux 3a1a4, IPUMEHEHNUE OCHOBHBIX METOIOB MO3HaHUs (HAOII0I€HUS, OUCAHNUS, U3MEPEHUS,
SKCIIEPUMEHTA) JJIsl U3YUEHUs PA3IMYHBIX CTOPOH OKPY’Karollel 1elCTBUTENbHOCTH;

— HCIOJb30BAHWE OCHOBHBIX MHTEIUIEKTY&IbHBIX ONEpaluii: IOCTAHOBKM  3aJa4H,
(dbopMynpoBaHUs TUIIOTE3, aHAIM3a U CUHTE3a, CPaBHEHU, 0000IIEeHNS, CHCTEeMaTH3alliH, BbIABICHUS
MPUYMHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHalioroB, (OPMYIUPOBAaHHS BBIBOJOB I H3yUEHUs
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Pa3NUYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBICHUH M MPOIECCOB, C KOTOPHIMH BO3HHMKAET
HEO0XOIMMOCTh CTAJIKUBAThCA B IpodeccnoHaIbHo chepe;

— yMEHHUE TeHepUPOBATh UACU U ONPEACIATh CPEICTBA, HEOOXOIUMBIE TSl UX pealln3allii;

— yYMEHHE UCIOJb30BaTh PA3IMYHbIE UCTOUYHUKHU U MOJY4YeHHUs (PU3UUECKON MH(popManuy,
OLICHUBATh €€ JOCTOBEPHOCTb;

— YMEHHE aHaJIN3UPOBATh U NPEACTABIATh HH(POPMALIUIO B PA3IUYHBIX BUJIAX;

— YyMeHHE MyOJIMYHO TMPEACTaBIATh PEe3ylbTaTbl COOCTBEHHOTO MCCIEIOBaHUSA, BECTH
JTUCKYCCHUU, JOCTYITHO U TAPMOHUYHO COYeTas cojepkanue u GopMbl npeacTapisieMoil nHdopmanuu;

* npeoOMemHuIX:

— c(hopMHPOBAHHOCTh TPEJACTABICHUNA O POIU M MecTe (U3WKH B COBPEMEHHOW HAyYHOM
KapTHHE MHUpa; TMOHUMaHuEe (hU3MYecKOW CYITHOCTH HaOIoAaeMbIXx BO BceneHHol siBIeHUH, poiu
¢uszukn B (QopMHpOBaHUU Kpyro3opa W (PYHKIHOHATBHONH TPaMOTHOCTH YENIOBEKA JUIS pPEHICHUS
IIPAKTUYECKUX 3ajay;

— BJIaJICHHE OCHOBOIIOJIATAIONIMMH (PU3NYECKUMU MOHITUSIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMH
U TEOPHUSIMH; YBEPEHHOE UCTIOIb30BaHUE (PU3NYECKOIM TEPMUHOIOTHH U CUMBOIIUKH;

— BIAJCHHE OCHOBHBIMM METOJaMU HAyYHOTO IIO3HAHUS, HCIONb3yeMbIMH B (HU3UKE:
HaOII0/IEHNEM, OMTUCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHHs o00pabaTeiBaTh pe3yibTaThl W3MEPEHHH, OOHApPY)KUBATh 3aBUCHMOCTH MEXKIY
(bU3NIECKUMHU BETMIMHAMHE, OOBSICHATD TIOJTYYEHHBIC PE3YJIbTATHI U JIeNIaTh BHIBOJIBL;

— c(OpMHUPOBAHHOCTb YMEHUS pelIaTh PU3NIECKUE 3a/1a4H;

— c(OpMHUPOBAHHOCTh YMEHHUS NPUMEHATH IOJyUYEHHBbIE 3HAHUA U1 OOBSCHEHHUS YCIOBHM
npoTeKkaHus (U3MUecKUX SBJICHWM B mpupoae, mnpodeccuoHanpHOM chepe U I MOPUHATHUS
MPAaKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

— c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3UIMM MO OTHOLIEHHIO K (U3MYecKoil mHpopmanuy,
II0JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI
Beenenue
®dusnka — QyHIaMEHTAIBHAS HAyKa O MPUPO/IE.

EctecTBeHHO-Hay4YHBII METOJ IO3HAHUS, €ro BO3MOXXHOCTM W TPAaHULBl MPUMEHUMOCTH.
DKCIIepUMEHT U TEeOpHs B MIpollecce MOo3HaHMUs Npupoisl. MojenupoBanue (U3NYECKUX SBICHUNA U
mpoueccoB. Ponp skcniepuMeHTa M TEOPUM B INpoLiecce MO3HaHUs Npupoasl. Pusnyeckas BEIUUMHA.
[TorpemHocTn n3MepeHuit ¢u3nMUeckux BeauuuH. Pu3nMueckrue 3aKkOoHbI. ['paHHUIBI MPUMEHHMOCTH
¢busnueckux 3akoHOB. [loHsTHe 0 Qu3myeckoll kKapTUHE Mupa. 3HaueHHE (U3UKH TPU OCBOECHUU
npodeccuit CI1O u cnenmansHocteii CIIO.

1. OcHOBBI MEXaHUKH

Kunemaruka. Mexannueckoe nBuxeHue. Ilepememenue. Ilyte. Ckopocte. PaBHOMEpHOE
MpSIMOJMHEHOE MBUXKEHHE. Y CKopeHHne. PaBHonepeMeHHOe MpsMOoInHelHoe aBrkeHne. CBoOoHOE
nagenue. J[BikeHue Tena, OpOIIEHHOTo MO YIioM K TOPU30HTY. PaBHOMEpHOE ABMXKEHHE IO
OKPY>KHOCTH.

3akonbl Mexanuku Hbrorona. Ilepsoiit 3akon Heiotona. Cuna. Macca. Umnynbc. Bropolt 3akoH
Hprorona. OCHOBHOM 3aKOH KJlacCMUECKOW NUHAMUKHU. Tpetwil 3akoH HproTOHa. 3aKOH BCEMHPHOTO
TaroTeHus. ['paButanmonnoe moje. Cuna Tsokectu. Bec. CiocoObr n3mepeHust maccel teia. Cuibl B
MEXaHUKE.



3aKkoHbI COXpaHEeHHsI B MeXaHHMKe. 3aKOH COXpaHEHUs MUMIyibca. PeakTuBHOEe nBmKeHue. Pabora
cwibl. PaboTta moTeHnuanbHBIX CHl. MomHOCTh. DHeprusi. Kunernueckast sHeprusi. [loreHnmnanbHas
SHEprus. 3aKOH COXPaHEHUsI MEXaHUYECKOU aHepruu. lIpuMeHenne 3aK0HOB COXpaHEHUS.
Mexanudeckue kojaedanusi. KonebarenbHoe aprkeHue. ['apmonndeckue kosnebanus. CBoOOTHBIE
MexaHuueckue kojebOanus. JluHelHble MexaHWdeckue KosieOaTenbHble cucTeMbl. [IpeBpaiienue
SHEPruM MpHu KoyiebaTenbHOM JBIKEHHH. CBOOOJHBIC 3aTyXallllue MEXaHHYeCKue KOJIeOaHHUs.
BoinyxkaeHHble MeXaHUYeCKHe KoJeOaHus.

Yupyrue BoJiHbl. [loniepeunbie 1 IpOJ0JIbHBIE BOJIHBL. XapAaKTEPUCTUKHU BOJIHBL. Y PaBHEHUE MIJIOCKOM
Oeryiiei BOJHBI. 3ByKOBBIC BOJIHBIL. YJIBTPA3BYK U €r0 MPUMEHEHHE.

Jemoncmpayuu

3aBUCUMOCTh TPACKTOPHUHU OT BBIOOPA CUCTEMBI OTCUETA.

Bubl MexaHU4eCKOTo ABUKEHUSI.

3aBUCUMOCTb YCKOPEHMSI T€JIa OT €r0 MACChl U CUJIb, IEUCTBYIOIIEH Ha TEIIO.

CnoxxeHue CHil.

PaBeHCTBO ¥ MPOTUBONOIOKHOCTH HAMPABIICHUSI CUJT ACHCTBUS U TPOTUBOJICHUCTBHS.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AedopMaIiiu.

Cuuibl TpeHus.

HesecomocTs.

PeaktnBHOE NBHXKEHUE.

[lepexon moTeHLIMAIbHON YHEPTUH B KUHETUYECKYIO U 0OpaTHO.

CBOOOIHBIC U BBIHYKICHHBIC MEXaHHYECKHE KoeOanus. Pe3oHaHc.

OObpazoBanue 1 pacpocTpaHeHUe YIpyrux BoyH. YacTora KosebaHuil ¥ BEICOTA TOHA 3BYKa.
Jlabopamopnwie pabomot

UccnepoBanue ABMKEHUS TeNA MO IEMCTBUEM TOCTOSHHOU CHJIBL.

N3yuenune 3aKoHa COXpaHEHUSI UMITYJIbCA.

CoxpaHeHne MeXaHUYEeCKOW 3HEPTUHU MPpHU ABMKEHUHU Teja MOoJ AEMCTBUEM CHUJI TSKECTU U YIIPYTOCTH.
CpaBHeHue pabOThI CUJIbI C K3MEHEHUEM KUHETHUECKOM SHEPTUHU Tea.

N3ydeHne 3aKOHOB COXpaHEHHUs Ha IPUMEpPE yAapa I1apoB U OAITUCTUUECKOTO MasiTHUKA.

N3ydyenne ocobeHHOCTEN CUITbI TPEHUS! (CKOIbKEHU).

N3ydenne 3aBUCUMOCTH MepHo/ia KOIeOaHUH HUTSHOTO (MU MPY>KMHHOTO) MasiTHUKA OT AJTUHBI HUTU
(wm Maccel Tpy3a).

1. OcHoBBI MOJIEKYJIAPHOI (PU3UKH M TEPMOIMHAMHMKH
OcCHOBBI MOJIEKYJISIPHO-KHHeTHYeCKOoil Teopuu. HaeanbHblii ra3. OCHOBHBIE MOJOKEHUS
MOJIEKYJISIpHO-KMHETUYEeCKO Teopuu. Pazmepsl m macca MoJeKysl W atoMoB. bpoyHoBckoe
nerxenne. Juddysus. Cunbl U 3HEpPrus MEXMOJIEKYJISIpHOTO B3auMojeicTBus. CTpoeHue
razoo0pa3HbIX, XKUIAKUX U TBEepAbIX Tell. CKOPOCTH NBUIKEHHS MOJIEKYJI M UX H3MEpEHHE.
Wneanbublii ra3. [JaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHMHETHYECKONU TEOPHUH
razoB. TemmnepaTtypa u ee u3MepeHue. 1'a3oBbie 3aKOHBI. AOCOJIIOTHBIN HYJIb TeMIIEpaTyphl.
TepMoanHaMUUeCKas IIKaJIa TEMIIEPATYPHl. Y paBHEHUE COCTOSHUS UJI€AIbHOIO rasa.
MonspHas ra3oBasi IIOCTOSIHHAs.
OcHoBbl TepMoOaMHAMHUKH. OCHOBHBIE IIOHSATHS M OIpEAENIeHUsA. BHYTpeHHss] SHeprus
cucteMbl. BHyTpeHHsis sHeprusi ujaeainbHoro rasa. Pabora m termora kak (opMmbl nepegayu
sHepruu. TermoeMKocTh. YenbHas TEeIUIOEMKOCTh. YpaBHEHHE TeruioBoro OanaHca. Ilepsoe
Ha4aj0 TePMOJMHAMUKH. ArabaTHbIi nporecc. [Ipuaiun aeictBus TertoBoit Mamuabl. KIT/]
TEIUIOBOro JBuUrarens. Bropoe Hauamo TepmMoauHaMuKH. TepMoaMHaMH4YecKas —IIKaida



TeMneparyp. XoJOAWIbHbIE MAaIIMHbBL. TerioBeie ABurarenu. OxpaHa MOpUPOABI.

CeoiictBa mnapos. lcnapenue u KoHaeHcanusa. HacellieHHbIE map M €ro CBOMCTBA.
AOCoNIOTHasT U OTHOCHUTEJbHAsI BIIAXKHOCTh BO3ayxa. Todka pocel. Kumenue. 3aBUCHMOCTH
TeMIepaTypbl KUNeHusi OT naaBiieHus. [leperperwiii map u e€ro MCHOIB30BAHUE B TEXHHKE.
CBoiicTBa KuakocTeil. XapakTepUCTHKA KUIKOTO COCTOSIHUS BenlecTBa. [loBepXHOCTHBIN
CJIOM KMIAKOCTU. DHEPIUsl HOBEPXHOCTHOTO CJIOS. SIBJIEHUS HA TPAHULIE KUJIKOCTH C

TBEpJbIM TeJoM. KanuiuisipHble sIBICHUSA.

CpoiicTBa TBepAbIX TeJ. XapaKTEpUCTUKA TBEPAOrO COCTOSIHUSL BELIECTBA. YIPYyrue
CBOMCTBA TBEpJbIX Teyl. 3akoH l'yka. MexaHnueckue CBOMCTBA TBEPAbIX Tea. TeruioBoe
pacumpeHue TBepAbIX Ten U xujakocten. [InaBnenue n kpucramiuzamusi.

Jemoncmpayuu

JIBm>xeHnne OpoyHOBCKHX dacTull. uddysus.

N3menenne naBiaeHusi ra3a C U3MEHEHHEM TEeMIIepaTypbl IIPpU IIOCTOSHHOM OOBeMe.
H3oTtepMudeckuii 1 N300apHBIA TTPOIIECCHI.

N3meneHnne BHyTpeHHEN SHEPruM Teji MpHU COBeplIeHuUu padboTel. Moaenu

TEIUIOBBIX JIBUTATEJICH.

Kunenne Boapl mpu NOHM>KEHHOM JAaBieHuu. llcuxpomerp u

TUTPOMETD.

SIBieHUsT TOBEPXHOCTHOTO HATSDKEHUsT W cMaumBaHusi. Kpucrtamiesl,

amMopdHBIC BEIIECTBA, )KUJIKOKPHUCTATUIMUECKHUE TEIa.

Jlabopamopnvie pabomol

H3mepenue BIaKHOCTU BO3AyXa.

N3mepenne MmoBEpXHOCTHOIO HATSKEHUSI JKUJKOCTH.

Habmonenue nporecca kpuctamnuzanuu M3yuenue nedhopmanuu pactsokeHus. M3ydeHne TEmioBoro
pacuIMpeHus TBEPAbIX Tedl.

N3ydyeHne ocoOeHHOCTEN TEMIOBOIO PacIIuPEHUsI BOJIBI.

3. DeKTpoAUHAMHUKA

JJieKTpuYecKoe MoJie. DJEKTPUUYECKHE 3apslpl. 3aKOH coxpaHeHus 3apsaa. 3akoH KynoHa.
Onexrpuueckoe nojae. HampsokeHHOCTh 3nekTpuueckoro noss. I[IpuHmuMn cynepnosunmu mojieu.
Pabora cun anexkrpocratnyeckoro nois. [lorenuuman. PasHocTh moTeHNIHMANoOB. DKBUIIOTEHLIUAIbHBIE
NOBEpXHOCTU. CBSA3b MEXIY HANPSDKEHHOCTBIO U PA3HOCTBIO MOTEHIMAIOB 3JIEKTPUYECKOTO MOJIS.
JdnexTpuku B dnekTpudeckom node. lonspusanus ausnekTpukoB. [IpoBOIHUKH B 3JIEKTPHYECKOM
none. Konnencaropel. CoeauHeHHE KOHAEGHCATOpPOB B  Oarapero. OHeprus 3apsHKeHHOTO
KOHJICHCATOpa. DHEPrus JIEKTPUIECKOTO MOJIS.

3aKoHBI TNOCTOSIHHOTO TOKA. YCIOBUS, HEOOXOAMMBbIE [UIsi BO3HUKHOBEHHS U TOJAJEPKaHUS
IMeKTpUYecKoro Toka. Cwmiia TOKa M TUIOTHOCTh Toka. 3akoH Owma mis ydactka menu 6e3 DJIC.
3aBUCHUMOCTh 3JIEKTPUYECKOIO COMPOTUBIIEHUS OT MaTepuaia, JUIMHBI M IJIOMAAN IONEepPEeYyHOro
CEUEHUs NPOBOJHUKA. 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTUBIIEHUS TPOBOJHUKOB OT TEMIIEPATYPBHI.
DNeKTpOABMKYIasl CHJIa UCTOYHMKA TOKa. 3akoH OMa 11 noiaHoi nenu. CoequHeHne IpOBOIHUKOB.
CoenuHeHHEe MCTOYHUKOB AJIEKTPHUECKON »Hepruu B Oarapero. 3akoH J[xoyns— Jlenma. Pabota u
MOIIHOCTb 3JIEKTPUUECKOT0 TOKA. TemIoBoe AecTBHE TOKA.

JVIEKTPUYECKHH TOK B Pa3jIMYHBIX cpeAax. DIEKTPUUYECKHM TOK B METaulax. JJIEKTPOHHBIN Ta3.
PaboTa BBIXOMa. DIEKTPUUYECKUIA TOK B AJIEKTpoduTax. Dnekrposn3. 3akoHsl Dapanaes. [Ipumenenue
AJIEKTPOJIM3a B TEXHUKE. DIIEKTPUUECKUN TOK B ra3zax W BakyyMe. MoHu3zamus ra3za. Buabl ra3oBbix
pa3psaoB. [lonstue o mnazme. CBOMCTBA M MPUMEHEHHE AJIEKTPOHHBIX IMYYKOB. DJIEKTPUUYECKUI TOK B
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noJynpoBogHuKax. CoOCTBEHHAS TPOBOIUMOCTH MOJIYIIPOBOAHUKOB. [10IynpoBOJHUKOBEIE TPUOOPHI.
MarauTtHoe moJie. BexkTop HMHAYKIMM MarHUTHOrO Iojis. JleficTBME MarHUTHOIO MOJsA Ha
IPSIMOJIMHENHBIN TPOBOAHMK C TOKOM. 3akoH Amriepa. B3aumopeiicTBue TOkOB. MarHUTHBIN MOTOK.
Pabora mo mepeMerieHuio MpoBOJHUKA C TOKOM B MarHUTHOM ToJie. J{eficTBe MarHUTHOTO IMOJI Ha
nBroKymuiics 3apan. Cuna Jlopenua. OnpeneneHue yaeiabHOro 3apsijia. Y CKOPUTEIU 3apsyKEHHBIX
YacTHII.

ONeKTpoOMarHuTHas MHAYKOUSA. OJIEKTPOMAarHuTHas HMHAYKLUMS. BuxpeBoe >3JeKTpuyeckoe IoJe.
CaMmouHIyKIHsI. DHEPrys MATHUTHOTO TOJIA.

Hemoncmpayuu

B3anmoneiicteue 3apspkeHHbIX Tell. [IpoBomHMKHA B 3JIeKTpUYECKOM Tone. JIMdneKTpuku B
aneKTpudeckoM mosie. KonaeHncaTopsl.

TermnoBoe AEUCTBUE 3JIEKTPUYECKOrO TOKA.

CoOcTBeHHAs ¥ IPUMECHAs IPOBOAMMOCTD MOJTYIPOBOIHUKOB. [10TyITpOBOAHUKOBBIN AUOI.
Tpanzucrop. OnbIT Dpcreaa.

B3aumopeiicTBue NpoBOAHMKOB € TOKamMHu. OTKIOHEHUE 3JIEKTPOHHOIO IyYKa MArHUTHBIM IOJIEM.
DNeKTpOoABUTATEb.

DIEeKTPOU3MEPUTENIbHBIE MPUOOPHI. DNEKTPOMArHUTHAS UHAYKIHUS.

OmnsiTel Dapanes.

3aBucumocts OJIC caMOMHIYKIMM OT CKOPOCTM M3MEHEHMsSI CHJIbI TOKA M HMHIAYKTUBHOCTH
IIPOBOJHUKA.

PaGora anekrporeneparopa. Tpanchopmarop.

Jlabopamopuvie pabomot

N3yuenne 3akoHa Owma Uil ydyacTKa LENH, IOCJEI0BAaTEIbHOIO M NapajyIebHOTO COEIMHEHUS
IIPOBOJHUKOB.

N3ydenne 3axkoHa OMa 11 osiHOM nenu. M3ydeHue siBIeHUs 2IEKTPOMArHUTHOW MHAYKLUU.
Omnpenenenve ko3(pduureHTa NOJE3HOro MAEWCTBUS dJIEKTpUUecKoro daiHuka. OmnpezneneHue
TEMIIEpPATypbl HUTH JaMIIbl HAKaJIUBaHMUSL.

Omnpenenenue DJ{C 1 BHyTpPEHHETO COMPOTUBIICHUS UCTOUYHUKA HATPSKCHMUSL.

4. JJIeKTPOMArHUTHbIE KOJIeOaHMSA U BOJHBI
JJIeKTPOMArHUTHBIEe KoJ1e0anusi. CBOOOIHbBIE 3JIEKTPOMAarHUTHBIE Koiebanus. [IpeBpammenue
SHEPIruM B KOJeOaTeIbHOM KOHTYype. 3aTyXarollue 3J1eKTpOMarHuTHbeIe Kojebanus. I'enepaTop
HEe3aTyXaloIIUX 3JEKTPOMAarHUTHBIX KosieOaHuil. BbIHYX/I€HHBIE 3JEKTpUUECKUE KOJeOaHUs.
ITepemennslil TOk. ['eHepaTOp epeMEHHOr0 TOKa. EMKOCTHOE M MHAYKTUBHOE COIIPOTUBIICHUS
MMEPEMEHHOT0 TOKa. 3akoH Oma i SJIEKTPUYECKOW Ienu TepeMeHHOoro Toka. PabGora u
MOIIHOCTh NepeMeHHoro Toka. ['eneparopsl Toka. TpancdopmaTopsl. TOKH BBICOKOM 4acTOTHI.
[Tonmyuyenue, nepegaya u pacrnpenesieHue dIeKTPOIHEPT U H.
JJIeKTPOMATHUTHbIE BOJIHBI. OJEKTPOMAarHUTHOE TMOJIE KakKk OCOOBIM BHUJ MaTEpHUH.
DneKTpOMarHuTHele BOJIHBL. BuOpatop I'epna. OTKpBITBI  KOJeOaTeNbHBIM  KOHTYD.
N3ob6perenne pamno A. C. IlonoBeiM. [Ilonstne o paamocBszu. Ilpumenenue
3JIEKTPOMAarHUTHBIX BOJIH.

Hemoncmpayuu

CBo0OoaHBIE 3JEKTPOMArHuTHBIE Kojebanus. Ocuuwiorpamma

IIEPEMEHHOT'0 TOKA.

KonzneHcaTop B nienu nepeMeHHOro TOKa.

KaTtymka MHIYKTUBHOCTH B LIENU IEPEMEHHOIO TOKa. Pe3oHaHC B
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IIOCJIEI0BATEIBbHON LIENU EPEMEHHOT0 TOKa. M3inyueHue u npuem
3JIEKTPOMArHUTHBIX BOJIH.

Pannocssise.
Jlabopamopnvie padomuwi
NHAyKTUBHBIE H EMKOCTHOE COIIPOTUBIICHUS B LIENIM IEPEMEHHOIO TOKA.
5. OnrTuka
IIpupona ceera. CKOPOCTh paCIpOCTPAHEHUS CBETA. 3aAKOHBI OTPAKECHUS U IIPEJIOMIICHHS CBETA.
[Tonnoe orpaxenue. JIunssbl. ['11a3 kak onTuyeckas cucrema. OnTudeckue npuoopsl.
BosHoBble cBoiicTBa cBera. HMHTepdepennus cBera. KorepeHTHOCTh CBETOBBIX JIyYCH.
WNutepdepennuss B TOHKUX IUieHKaX. I[lomocel paBHO#t Tommmubel. Konena HeroTona.
Hcnons3oBanue untepdepeHnn B Hayke U TexHuke. Judpakuus csera. Judpakuus Ha menn
B mapajuienbHbIX Jydax. [udpaxumonnas pemerka. Ilonsitue o romorpaduu. Ilomsipuzanms
nonepeuHsix BoiH. [lonspusanusa ceera. [[BoliHoe nydenpenomnenue. Ilomsiponnsl. Jucnepenst
ceta. Buasl cnektpoB. CrekTpbl uciyckanus. CHeKTpbl HOMIOHICHUS. YIbTpaduOIEeTOBOE U
nHppakpacHoe uznydyeHus. Penrrenosckue ayun. VX npupona u cBoicTasa.
Hemoncmpayuu
3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA.
[TosmHOE BHYTpEHHEE OTpaKEHUE.
Onruyeckue pUOOPHI.
HNnrepdepenuus.
Hudpakuus csera.
ITonapusanus ceera.
ITosmy4yeHnue cnekTpa ¢ IOMOILIBIO MPU3MBI.
[Tonyuenue ciekTpa ¢ MOMOIIbIO0 TU(PPAKIUOHHON perieTkH. CIeKTPOCKOI.
Jlabopamopuwvie pabomul
N3ydenne nzobpaxeHus NpeaMeToB B TOHKOU JuH3e. M3yueHne nureppepeHunu u 1udpakuuy cBeTa.
I'pagynpoBKka CIEKTpOCKOMNA U ONpEeSIEHUE IJIUHBI BOJIHBI CIIEKTPAIbHBIX JIMHUH.
6. OcHOBBI crIeNATbHOI TEOPUHM OTHOCUTEJIBLHOCTH
NHBapuaHnTHOCTh MOJYJsi CKOPOCTH cBeTa B Bakyyme. [loctymarel DinmteiiHa. [IpoctpancTtBo u
BpeMs CHEeNMaIbHOH TEOpUU OTHOCUTENBHOCTH. CBsI3b MacChl M SHEPIUU CBOOOJHOM YaCTHIIBI.
OHeprus noKosl.
7. KBanToBasi ¢puzuka
KBanToBas ontuka. TemnoBoe uznydeHnue. PacnpeneneHne sHepruu B CHEKTpe aOCONMIOTHO YEPHOTO
tena. KBanroBas runoresa [Inanka. ®@otonsl. Buemmnuit potosnexkrpuueckuit a3pdext. BHyTpeHHMi
dorordpdexr. Tumbl QorosnementoB. JlaBnenue cera. [loHsATHE 0 KOPHYCKYISPHO-BOTHOBON
npupoae cBera. Puszmka aroMa. Pa3BuTHe B3IISIIOB HAa CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIeKTpax Bojopoja. SAnepHas mozaenb aroma. OmbiTel J. Pesepdopma. Monens atoma
Bogopoga no H.bopy. I'mmorteza ne bpoitna. CoorHomenue HeompeaenéHHocted ['eitzenOepra.
KBaHTOBBIE r€HEPATOPHI.

Hemoncmpayuu

doTtodddexT.

JluneituaTeie CIEKTpbl pa3IMYHBIX BemlecTB. M3iaydyeHue nazepa (KBaHTOBOro reneparopa). CueTduk
MOHU3UPYIOLINX U3ITYyYEHUM.
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I[IpumepHbIe TemMbl pedepaToB (10KIATOB) :

Anexcanap I'puropreBud CToneToB — pycckuil (pu3HK.

Anexcanap CrenanoBud [TornoB — pycckuil y4eHblit, n300peTaTesib pajauo.

AnpTepHaTUBHAs SHEPreTHKA.

AKyCTHUYECKHE CBOMCTBA MOJYIPOBOJHUKOB.

AHnpe Mapu AMniep — OCHOBOIOJIOKHHUK 3JIEKTPOJUHAMUKH.
ACHHXPOHHBIN IBUTATENb. .

AtomHuast pusuka. M3otomnsl. [IpumMenenne painoakTUBHBIX H30TOIMOB.
beckoHTaKkTHBIE METOJIbI KOHTPOJIS TEMIIEPATYPHI.

bunossipHbie TPaH3UCTOPBI.

bopuc CemenoBuy SAAkobu — usuk u u3o0perarenb.

Benuuaiimme OTKpBITHS (GUUKH.

Bujbl QJICKTPHUUYCCKUX PaA3pAaO0B. BHGKTpI/I‘leCKI/Ie paspsaabl HA cny>1<6e YCJIOBCKaA.

Brnusinue nedexToB Ha (pu3nuecKkue CBOMCTBA KPUCTAIIJIOB.

lNanuneo 'anuneit — ocHOBATENb TOUHOIO E€CTECTBO3HAHMUSL.
I'onorpadus u ee npuMeHeHHe.

JIBr>KeHue Tena NEpEeMEHHOW MaccChl.

Judpaxius B HaIel >KU3HU.

Kunkue kpucrauibl.

3akonbl Kupxroda mist 371eKTpHYSCKO 1eTu.

3aKOHBI COXPAHEHUS B MEXAHUKE.

3HaueHue OTKpbITHi ['anunes.

Urops BacuibeBuu KypuaToB — Qu3uK, opranu3atop aTOMHON HayKU U
Hcaak Hpl0TOH — co3/1aTenb KI1acCHUecKol (pU3UKH.
Hcnons30BaHue 27EKTPO3HEPTUU B TPAHCIIOPTE.

Krnaccudukanus u XxapakTepUCTUKU 3J1€MEHTAPHBIX YaCTHILI.
KoHcTpykIIMOHHAs TPOYHOCTE MaTEPUAIA U €€ CBSI3b CO  CTPYKTYpOH.
KoHcTpykiusa m BUJBI JTa3€pOB.

KpuosnekrpoHuka (MUKPOIEKTPOHUKA U XOJIOJ).

JlazepHble TEXHOJIOTUU U UX HCIIOIb30BAaHHUE.

Jleonapzo 1a Bunun — ydeHslii 1 M300peTarens.

TCXHHUKU.

MarHuTHEbIe HU3MCPCHUMA (HpI/IHI_II/IHH IMOCTPOCHUA HpI/I60pOB, CITIOCOOBI HU3MCPCHUA MAIrHUTHOTI'O

MIOTOKA, MArHUTHOM WHIYKIIHH).

Maiikn dapaneii — co3aarens ydeHHs 00 3JIEKTPOMarHUTHOM  TIOJIE.
Makc Ilnank.

MeTto MEeUEeHBIX aTOMOB.

MeTOJII)I Ha6J'II021€HI/I$[ " pErucTpainmuu paauOaKTHBHBIX I/I3JIyLIeHHﬁ 1 YacCTull.

Merto/ibl onpeeseHus IIIOTHOCTH.

Muxaun BacunbeBruy JIOMOHOCOB — YYE€HBIM  3HIUMKIIONEINUCT.
Monenu aroma. OneiT Pesepdopna.
MonekynsapHO-KMHETHYECKas: TEOPUsl MICaJbHBIX I'a30B.
MonHaus — ra3oBblil pa3psi B IPUPOIHBIX YCIOBHSX.

Hanorexnonmoruss — MeXIUCHUIUIMHApHAS 00sacTh (yHIaMEHTAIbHONM M TNPUKIAAHOW HAyKH H

TEXHHUKH.
Huxona Tecna: >xu3Hb 1 HEOOBIYAHBIC OTKPBITHS.
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Hunsc bop — oaun U3 coznmareneil COBpeMEeHHOM (DU3HKH.
OOmpsicHeHne GOTOCUHTE3A C TOUKHU 3PCHUS (PUIUKH.
OnTuyueckue BJIEHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH.
[TepeMeHHBIN PEKTPUUYECKUM TOK U €r0 MPUMEHEHHUE.

IInasma — 4eTBepTOE COCTOSIHME BEIIECTBA.
I1osynpOBOIHUKOBBIE TaTYUKHU TEMIIEPATYPBI.

IIpuMeHeHne KUAKUX KPUCTAJUIOB B IIPOMBIIIIICHHOCTH.
IIpuMeHeHne AOEPHBIX PEAKTOPOB.

[Ipupona deppomarneTusma.

[Tpo6nembl 3KOIOTHUH, CBSI3aHHBIE C UCTIOIB30BAHUEM TEIUIOBBIX ~ MAIIIHH.
IIpon3BocTBO, Nepeiada U UCIOJIb30BAHNUE BJIEKTPOIHEPTUU.
[Tee3030eKTpHUecKuii 3P PeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U pajuo.

PeakTuBHBIE 1BUTaTEIN U OCHOBBI pa0OThI TEIUIOBOW MAIIIMHBI.
PenukroBoe uznydyeHwue.

Pentrenosckue nyun. Mcropus otkpeitus. [Ipumenenue.
Poxnenne u >BOIIIOLAA 3BE3.

Pounp K. O. [InoikoBCKOro B pa3BUTUN KOCMOHABTUKH.

CBer — nyIeKTpOMarHuTHasi BOJIHA..

Cunbl TpeHus.

CoBpeMeHHass CIyTHHUKOBAs CBA3b.

CoBpemenHas ¢u3nyeckas KapTHHA MUpa.

CoBpeMeHHBIE CPEACTBA CBSI3U.

Tpancdopmartopsl.

VnbTpa3Byk (MOdydeHHE, CBOMCTBA, IPUMEHEHHUE).
VYrpaBnsieMblil TEPMOSACPHBIA CHHTE3.

YckopuTenu 3apsyKeHHBIX YaCTHII.

®dusnka U My3bIKa.

dusnueckue cBoicTBa aTMochephl.

DOTOIIEMEHTHI.

®otorddexr. [Ipumenenue saeHus Gorodpdexra.

Xanc Kpuctran Opcres — OCHOBOIIOJIOKHUK — DJIEKTPOMArHETU3MA.
[Ixana 371€eKTPOMAarHUTHBIX BOJIH.

DKOJOrH4ecKHe MpoOIeMbl U BO3MOXHbBIE TyTH UX PELICHHUS.
DneKTpOoHHas IPOBOAUMOCTh MeTalIoB. CBEPXIIPOBOIUMOCTb.
Omunnit XpuctuanoBuy JIeHI — pycckuil (u3MK.

Coaep:xanue npoGuIbHON COCTABJISIIOLICH
[IpopunsHoe oOydeHue-cpencTBo auddepeHIUanu W MHIUBUIyaIM3alUd  OOy4eHHs,
MO3BOJISIFOILIETO 332 CUET M3MEHEHUH B CTPYKType, COIACpXKAHWU U OpraHu3aluu 00pa30BaTEIbHOIO
nporecca 0ojee MOJIHO YYUTHIBATb MHTEPECHI, CKIOHHOCTU M CHOCOOHOCTH CTYAEHTOB, CO31aBaTh
YCIIOBHS AJIsl UX OOy4EHHsI B COOTBETCTBUU € X MPO(ECCHOHATBHBIMI HHTEPECAMH.
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Jns peanuzanuu npouIbHOTO OOY4YEeHHS B TpyINIax MNpH H3YYCHHH Kypca (GHU3UKH 10
OIIPE/IECTICHHBIM TEMaM BKJIIOYAIOTCS CIEAYIOIIME BOIPOCHI, KOTOPHIE pPAacCMATPUBAOTCS Kak IpU
MIPOXO’KICHUHU MaTepuasa, TaK M PY BBIIOJHEHUH Ja00paTOpHBIX padoT M PEIICHUH 3a/1a4.

15.01.31 MacTep KOHTPOJILHO-U3MEPHUTEJbHBIX IPUOOPOB U ABTOMATHKH
OCHOBBI MEXaHHKH.
I"apmoHMueckue Kosebanus. AMIUIUTYA, IEPUOJ, YacToTa, pa3a. Cuiaa U UMITyJIbC. 3aKOH
COXpaHeHus UMITyJbca. PaboTa 1 MexaHnuecKasi SHeprus. 3aKOH COXPaHEHUS SHEPIHH.
OCHOBBI MOJIEKYJISIPHOH (PU3MKHU U TEPMOTUHAMUKHU
TernoBoe aBuxkeHne. AGCONIIOTHAs TeMIIepaTypa Kak Mepa CpeHel KUHETHUECKON 3HEepriuu
yactull. Tepmomerpsl. ManomeTpsl. bapoMeTrpsl. HachlleHHBIE M HEHACHIIICHHBIE TIAPBHI.
Bnaxunocts Bo3myxa. [loBepxHOCTHOE HaTsXKeHUE U cMaunBaHue. CBOMCTBA skuikocTed. Mojenb
CTPOEHHUS TBEPABIX TeJl. MexaHUUeCKue CBONCTBA TBEPABIX TEI.
AmopdHbIe BelecTBa U )KUIKUE KPUCTAIIIBI
DIeKTPOAMHAMHUKA
Onexrpuueckoe nojie. HanpspkenHocTs nosst. [lotenuman nosus. PazHocTs NOTeHIMANIOB.
IIpoBOOHMKN M JURJIEKTPUKHU B AIEKTPUUYECKOM I0JIE. DIEKTpUUYECKas eMKOCTb. Konnencarop.
Onexrpuuecknuid ToK. 3akoH Oma Juis ydacTka nenu u noinHou nenu. [locnenosarensHoe n
MapajieIbHOE COEAMHEHHS TPOBOAHUKOB. [IpOBOAMMOCTS METAILIOB, MOJTYIPOBOAHUKOB. P-I1
nepexon. Juona. Tpansucrop. Tok B anekTponutax. Cuia Amnepa u Jlopenuia. MaraHutHbie
CBOWCTBA BEUIECTBA. DIIEKTPOU3MEPHUTEIbHBIC TPUOOPHI. SIBJICHNE 1 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu. [Ipasuiio Jlenna. BuxpeBoe anexTpuueckoe mnosie. DHEprus MarHUTHOIO MOJIS.
DJIEKTPOMArHUTHBIE KOJIeOaHUS U BOJTHBI
Koneb6arenbHblil KoHTYp. Ilepemennslii Tok. ['eHepaTop He3aTyxarommx KojaeOaHui.
Tpancdopmarop. [lepenaua snexkTprudeckoit s3Hepruu. DIeKTpoMarHuTHoe noje. CBoicTBa
JIEKTPOMAarHUTHBIX BOJIH. [[prHIMIIBI painoCBs3H.
Onrtuka
[Ipenomnenue ceeta. Otpakenue cBeta. [lonHoe orpakenue. JInn3bl. OnTHyeckrne npudopsI.
Hucnepcus cseta. Untepdepennus cera. Unteppepometprl. Judpakius u noispusanus cBeTa.
[Ikana 31eKTPOMarHUTHBIX U3JIY4E€HUH.
KBanToBas ¢pusuka
[Tpumenenue poroaddexra. Jlazepsl.

TemaTnuyeckoe NJIaHKPOBaHUE
15.01.30. MacTep KOHTPOJIbHO-U3MEPHUTEIHLHBIX MPHOOPOB U ABTOMATHKHU
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O0bem o0pa3zoBaTeIbHOM
NMporpaMmsbl (aKaJieMu4ecKnuX 4acoB)

HaumenoBaHue pasjaesa BCEI'O
BCEro BO B T.4. J1al. "
B3aMMO/ICHCTBUHU C | MPAKTHYECKHX
npenojaaBaresjiemM 3aHATHH
Beenenue 2 2 -
OCHOBBI MEXaHUKHU 16 16 -
OCHOBBI MOJICKYJIIPHOHN (PU3HKH U
TepMOI[I/IHaMI/IKZI ’ ’ 28 28 2
DNeKTPOIMHAMHKA 60 60 5)
DJIeKTPOMAarHUTHBIC KOJICOaHHS U 18 18 ]
BOJIHBI
Onruka 19 19 6
OCHOBBI CICIHAILHOMN TeOpUHU 5 5 ]
OTHOCHTEILHOCTH
KBanToBas ¢puznka 29 29 2
JlaGopaTOpHBIii TPAKTUKYM 20 20 20
Hroro 198 198 35
Koncynbranuu 2
[IpomexyTouHas arTecTamus 6

[TpomexyTouHas aTTecTanus B popme sK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOU AEATEJBHOCTHU CTYJIEHTOB

Copepxanne o0yueHnst

XapakTepucTHKA OCHOBHBIX BU/IOB /I€SIT€JIbHOCTH CTY€HTOB
(Ha ypoBHe Y4eOHBIX el cTBHIi)

Beeoenue

YMeHUsI TOCTaHOBKHM IENed JesSTeNbHOCTH, IUIAaHUPOBaHHWA COOCTBEHHOU
JESATENBHOCTU JUIsl JJOCTM)KEHUSI TOCTAaBJIEHHBIX LIEeJeH, MpeABUACHUS BO3MOXKHBIX
pe3yNbTAaTOB 3TUX JEHCTBHH, OpraHU3alMi CaMOKOHTPOJISI M OLEHKH MOTyYEHHBIX
pe3yIbTaTOB.

PazButHe crnocoOHOCTH SICHO M TOYHO U3/aratb CBOU MBICHIH, JIOTUYECKH
00OCHOBBIBATh CBOIO TOYKY 3pEHMS, BOCIPHHMMATh W aHANM3UPOBATh MHEHUS
co0eceHUKOB, ITPU3HABAs NIPABO IPYIOro YeJIOBeKa Ha HHOE MHEHHE.
[IpousBenenne wu3MepeHus (U3MYECKUX BEJIWYMH M OLIGHKA  T'PAHUIIBI
MOrPEIHOCTEN U3MEPEHUI.

[IpencraBienue rpaHULBl MOTPEIIHOCTEH N3MEPEHHI TIPH MOCTPOSHHUH TPa(hUKOB.
YMeHune BbICKa3bIBaTh TUIIOTE3bI U1 O0BSICHEHUS HAOI0IaeMBbIX SIBIICHHH.

YMeHnue npenjgaraTb MOJETH SIBICHUH.

YkazaHue rpaHul] IPUMEHUMOCTU (PU3HYSCKUX 3aKOHOB.

N3noxeHne OCHOBHBIX MOJNOKEHUI COBPEMEHHON HAYYHOU KapTUHBI MUDA.
[IpuBeneHne mpuMepoB BIMSHUSA OTKPHITHH B (DU3MKE HA MPOTPEecC B TEXHHUKE U
TEXHOJIOTHH ITPOU3BOCTBA.

HcnonszoBanmne MHTEpHETA 7181 TOMCKA HHDOPMAIUN

1. OcHOBBI MEXaHUKHU

Kunemamuxa

[Ipencrarienne MEXaHUYECKOTO JBIDKEHUS Tela YpaBHEHUSMU 3aBUCHMOCTH
KOOPJAMHAT U MPOCKIUEH CKOPOCTH OT BpemeHH. lIpeacTaBieHne MeXaHUYECKOTO
IBIDKCHHS Tena TpaduKkaMu 3aBUCUMOCTH KOOPIWHAT W MPOEKIMEH CKOPOCTH OT
BpeMeHd. OmnpenenceHue KOOpAUHAT MPOMICHHOTO MyTH, CKOPOCTH U YCKOPEHUS
Teja 1o rpadukam 3aBUCUMOCTH KOOPJMHAT U MPOCKIIMIA CKOPOCTH OT BPEMEHH.
OnpeneneHre KOOPAWHAT MPOUIEHHOTO IMYTH, CKOPOCTH M YCKOPEHHUA Teja IO
YpaBHEHUSIM 3aBUCUMOCTH KOOPAHHAT U NPOEKLHUH CKOPOCTH OT BPEMEHHU.
[IpoBeneHne CpPaBHUTEIHHOIO aHAIN3a PABHOMEPHOTO U PaBHOIEPEMEHHOTO
JIBIDKCHMI.

YKa3zaHue HCHOJB30BAHUS IOCTYNMATEIBHOTO M BpalaTENbHOIO ABMKEHUI B
TEXHHUKE.

[IpuobpereHue onpiTa pabOTHI B TPYIIIE C BHIMOJIHEHUEM PA3IUYHBIX COLUAIBHBIX
poJiei.

Pa3paborka BO3MOKHOU CHUCTEMBI NEUCTBUI | KOHCTPYKLIUU TS
AKCTIEPUMEHTAIBLHOTO OINpEAeNiCHns KWHEeMaTH4YeCKuX BenuuyuH. lIpemcraBieHue
rHGOPMAITUU O BUJIAX JIBKCHHSI B BUJIC TaOJIUIIBI

3axonwi MEXAHUKU
Hviromona

OObsicHeHHE JAEMOHCTPALMOHHBIX OKCHEPUMEHTOB, MHOATBEP)KIAIOIINX 3aKOH
MHEPLHAN

N3mepenue Maccol Tena

W3mMmepenne cuibl B3auMOJCHCTBHS TN

Brruncnenue 3Ha4eHNs CHII 110 U3BECTHBIM 3HAUEHUSM MAacC B3aUMOJEMCTBYIOIIMX
TEJl U UX YCKOPEHUH

Brluncnenue 3HaueHUsT yCKOPEHUM TEJl 10 U3BECTHBIM 3HAYEHHSAM JIEHCTBYIOIINX
CUJI U Mace Tell

CpaBHEHHE CHIIBI ICHCTBUS U IPOTUBOACHCTBUS

IIpuMeHeHne 3aKOHAa BCEMHUPHOTO TATOTEHMSI IIPU pacdyeTax CWI U YCKOPEHHUM
B3aMMOJCHCTBYIOIINX TEI

CpaBHeHHE ycKOpeHUsl cCBOOOTHOTO MajieHus Ha maHeTax COTHEUHON CHCTEMBI
Br1sienenue B TekcTe yueOHHKA OCHOBHBIX KaTEropruii HayqyHOH HHpOopManuu

Baxonwi COXpaHeHust 6
MexaHuke

IlpumeHeHre 3aKOHAa COXpPAaHEHMS MMIYJIbCa [Ji1 BBIYUCIEHUA HW3MEHEHUM
CKOPOCTEH TeJ MPU UX B3aUMOJICHCTBUSIX.

N3mepenne pabOThI CHJI M M3MEHEHHUE KMHETUYECKOH 3HEpPruu Tena. BeruncieHue
paboThl CHUJI W UW3MCHEHHMS KHHETHYECKOHW OJHEpPruyd Tena. BrramcieHue
MNOTEHIIMANBHOM DHEPruu Teld B TpaBUTaLUOHHOM 1one. OmnpenencHue
MOTCHIMANIBHON SHEPru:M ympyro nehOpMHUPOBAaHHOTO Tela [0 W3BECTHOU
nedopMaIiy 1 )KeCTKOCTH Tella.
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[IpuMmeHeHne 3akOoHAa COXPAaHECHUS MEXAaHMYECKOW DHEPruM TIpU  pacueTrax
pe3yNbTaTOB B3aMMOIEHCTBUN TEN TPaBUTAI[MOHHBIMUA CHJIa- MH M CHJIAMH
YIPYTOCTH.

YkazaHue rpaHul] MPUMEHUMOCTH 3aKOHOB MEXaHHKH.

VYkazaane y4eOHBIX TUCIHIUINH, MPH M3YYCHHH KOTOPBIX HCIIONB3YIOTCS 3aKOHBI
COXpaHEHHs

2. OCHOBBI MOJIEKYJISIPHOI (PU3NKH U TEPMOTHHAMHKH

OcHo8bl  MONEKYIAPHOU
KUHEeMU4ecKol meopuu.

BrlmonHeHne SKCHIEPUMEHTOB, CHOyXamuxX s OOOCHOBaHUSI MOJIEKYJISPHO-
kuHeTHIeckoi Teopun (MKT).

Pemenne 3amad C TpUMEHEHHWEM OCHOBHOTO ypaBHEHHUS  MOJICKYIISIPHO-
KMHETHYECKOH TEOPHH T'a30B.

Omnpenenenne mapaMeTpOB BEIIECTBA B ra3000pa3HOM COCTOSHHHM HAa OCHOBaHWHU
YPaBHEHUS COCTOSIHHA UEaTbHOTO Ta3a.

Omnpenenenue napaMeTpoB BeLIECTBA B Ta3000pa3HOM COCTOSHUH U MPOUCXOASIINX
nporeccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V).

OkcnepuMeHTanmsHOe ucciaenoBanue 3aBucumoctd p (T), V. (T), p (V).
[IpencraBienue B BHIe rpadUKOB M30XOPHOTO, U300apHOTO U H30TEPMHUECKOTO
MPOIIECCOB.

Brruncnenne cpegHeil KWHETHYECKOW 3HEPTUM TEIUIOBOTO ABMKEHUS MOJIEKYN TIO
M3BECTHOW TEMIepaType BEIeCTBa.

BrickaspiBaHue rumnore3 st OObACHEHUS HAOMIOLAeMBIX SIBICHUN. YKa3zaHue
CPAHML] IPUMEHUMOCTH MOJENH «UACAIbHBIN ra3» u 3akoHoB MKT

Ochosbl mepmoouHamuKu

N3mepenne KoauyecTBa TEIIOTHL B MIPOLIECCaX TEIIONEpeIayu.

Pacuer komnyecTBa TEMJIOTHI, HEOOXOJMUMOTO MJisi OCYIIECTBICHHS 3aJaHHOTO
polecca ¢ Terionepeiadei.

Pacuer n3meHeHus: BHYTPEHHEH 3HEPTUU Tell, padOTHI U TIEPEJAaHHOTO KOJIUYECTBA
TEIUIOTHI C UCTIOJIb30BAHUEM MIEPBOTO 3aKOHA TEPMOIUHAMUKH.

Pacuer paboThl, coBepiieHHOH ra3oMm, 1o rpaduky 3aBucumoctu p (V).
Breruncnenne paboThl Ta3a, COBEPUICHHON TIpM W3MEHEHHH COCTOSHHUS TI0
3aMKHYTOMY LIUKITY.

Brruucnenne KIIJI npu coBepiieHH# Ta3oM palbOThl B Tpolleccax H3MEHEHUS
COCTOSIHHS 10 3aMKHYTOMY ITHKITY.

OObsicHeHUE IPUHIUIIOB JEHCTBUS TEIUIOBBIX MAIIHH.

HdemoncTpanust ponu (U3UKHA B CO3/JIaHUM W COBEPUICHCTBOBAHMM TETIOBBIX
JIBUTATEJICH.

WznoxkeHne CyTH SKOJOTHYECKUX MpoOiIeM, OOYCIOBICHHBIX pabOTON TEIIOBBIX
JBUTATENEH U MPEAJIOKEHUE TyTH UX PELICHUSI.

Yka3zaHue rpaHuI] IPUMEHUMOCTH 3aKOHOB TEPMOANHAMUKH.

YMeHne BeCTH JAWajor, BBICAYIIMBaTh MHEHHE ONIOHEHTa, YYacTBOBaTh B
JUCKYCCUU, OTKPBITO BBIPAXKATh U OTCTAUBATh CBOIO TOUKY 3PECHUSI.

VYkazaHue y4eOHBIX IUCUUILINH, MPU H3YYEHHH KOTOPBIX HMCIOJIB3YIOT y4eOHBIH
mateprai «OCHOBBI TEPMOAMHAMUKID)

Bzaumnvie npespawenus
JocuoKocmeli U 2a308.
Teepovie mena.

N3mepenne BIa)XHOCTH BO3yXa.

Pacuer komuuecTBa TEIUIOTHI, HEOOXOIMMOIO Uil OCYIIECTBIEHHS Ipolecca
Iepexo/ia BEIIECTBA U3 OJHOTO arperaTHOrO COCTOSIHUSA B APYTOE.
OKCIepUMeHTaJIbHOE HWCCIIEOBaHNE TEIUIOBBIX CBOMCTB BemiecTBa. llpuBenenue
MPUMEPOB KaMIUISIPHBIX SBJICHUI B OBITY, IPUPOAE, TEXHUKE.

HccenenoBanrie MEXaHUYECKUX CBOMCTB TBEPBIX TEI.

[Mpumenenne ¢Qu3MYecKHX TIOHATHA W 3aKOHOB B y4eOHOM Marepuale
po¢eCCUOHANBHOTO XapaKTepa.

Ucnonb3oBanne HMHTepHera st mnoucka wuHpoOpMauud o pa3paboTKax u
MIPUMEHEHUSIX COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTepHaIOB

3. DiIeKTPOIHHAMMKA

Sﬂekmpocmamuka

Brruucnenue cuin B3aHMO,E[eI>iCTBHS[ TOYCYHBIX SJICKTPUYICCKUX 3apsA0B.
Brruncnenue HaIlIps>KEHHOCTU  DJICKTPHUYECKOro II0JIA OJHOIro M HECKOJBKHX
TOYCUYHBIX JJICKTPUYCCKUX 3apsAI0B.

Brruucnenue NMOTCHIMAJIA JJICKTPHUUICCKOr'0o 1MoJid OAHOI0 MU HCCKOJIbBKUX TOYCUYHBIX
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AIEKTPUUECKUX 3apsIOB.
N3mepenne pa3HOCTH MOTEHIINATIOB.

N3mepenne sHEpTHH AIEKTPUIECKOTO OIS 3apsHKEHHOTO KOHEHCATOPA.
Brruucnenue sHepruu 3MEKTPUUECKOrO MO 3apsLKEHHOT0 KOHIEH CaTopa.
Pa3paboTka mmmaHa W BO3MOXKHOM CXEMBI IEHCTBHH OKCIIEPUMEHTAIHHOTO
OTIpeIeTICHHSI DIIEKTPOEMKOCTH KOHJICHCATOPA U JUAIIEKTPHIECKON MPOHUIIAEMOCTH
BELIECTBA.

[IpoBenenune CpaBHUTEIBHOIO aHANIM3a TPABUTAIMOHHOIO M 3JIEKTPOCTATUUECKOTO
oJiei

Tlocmosnnoiit mox. Tok 6
PA3TUYHBIX CPeOax.

N3mepenne MOIHOCTH 3IEKTPHYECKOTO TOKA.

Namepenne DJIC u BHYTPEHHErO CONPOTUBIICHUS MUCTOYHHMKA TOKa. BhIMoMHEHME
pacdeToB CHUIIBI TOKA W HANPSHKEHWN Ha Y9aCTKaX JIEKTPUIECKUX IIeTIeH.
OO0psacHeHne Ha IPUMEpPE dIEKTPHUECKON 1enu ¢ AByMs uctounnkamu Toka (31C),
B KakOM CIlyya¢ HWCTOYHHMK DJJICKTPUYCCKOW SHEpPruu paboTaeT B pEKHME
reHepaTopa, a B KAKOM — B PEKUME MMOTPESOUTEIS.

Onpenenenne TeMepaTypbl HUTH HAKATHBAHUS.

H3mMepeHue IeKTpUIecKoro 3apsjia 3JeKTpoHa.

CHsiTHE BOTBTAMIICPHOU XapaKTEPUCTUKH THO/A.

[IpoBenenre cpaBHATEIHHOTO aHAN3a TOTYITPOBOJHUKOBBIX AHOIOB U TPHUOJIOB.
OObscHEHNE TIPHUPOJBI DIEKTPHUECKOTO TOKA B METalllaX, AJIEKTPOIUTax, ras3ax,
BaKyyMe€ U ITOIyIIPOBOJHHUKAX

[IpumeHeHne >IeKTPoI3a B TEXHUKE

[IpoBeneHre CpaBHUTENBHOTO aHAIHM3a HECAMOCTOSITEIHFHOTO M CAMOCTOSTENIEHOTO
ra30BbIX Pa3psIoB

Ucnonb3oBanne MHTepHeTa A7 Moucka MHGOPMAIUU O MEPCHEKTHBAX Pa3BHTHUS
MTOJTYTIPOBOTHIKOBON TEXHUKH.

YcTaHOBKA NPUYMHHO-CIIEICTBEHHBIX CBSI3EH

Maenummnoe noie.
DnekmpomacHUmMHAA
UHOYKYUSL.

M3MepeHne WMHOYKIMM MAarHUTHOTO TMOJsA. Berluncienue cuil, AEMCTBYIOIIHMX Ha
MPOBOJHUK C TOKOM B MAarHUTHOM IIoyie. BrluucieHuwe cui, NEHCTBYIOIIUX Ha
BIEKTPUUECKUH 3apsijl, ABMKYIIUNCS B MATHUTHOM II0JIE.

HccnenoBanue sBICHUHN 3JIEKTPOMarHUTHOM MHAYKIWH, CAMOUHIYKIUH.
Brlunciienue 3Hepruv MarHUTHOTO TOJIS.

OOBbscHEHUE IPUHIINTIA TEHCTBUS JEKTPOABUTATEIIS.

OObscHEeHHE TpUHIWIA JCHCTBHA TEeHeparopa JJIEKTPUYECKOro TOKa U
ANIEKTPOU3MEPUTEIILHBIX TIPUOOPOB.

OOBbscHEeHUE TPUHINIA IEHCTBHSI Macc-CIeKTporpada, YCKOpUTEIer 3apsyKeHHBIX
JaCTHII.

OOBbsiCHEHUE POJIM MArHUTHOTO TOJS 3eMJIM B KH3HM DPACTEHHUM, JKUBOTHBIX,
YeJIoBeKa.

[IpuBeneHue nDpUMEPOB MPAKTUYECKOrO MPUMEHEHUS W3YUYEHHBIX SIBJICHUM,
3aKOHOB, MPUOOPOB, YCTPOMCTB.

IIpoBenenne cpaBHUTENBHOIO aHAIN3a CBOMCTB 3JEKTPOCTATUUECKOTO, MArHUTHOTO
Y BUXPEBOT0 JIEKTPUUECKUX MOJIEH.

OObscHEeHHE Ha TMpHMEpPe MATrHUTHBIX SIBICHHMA, I04YeMy (U3UKY MOXKHO
paccMaTpuBaTh Kak METAIUCUUILIAHY

4, 3HCKTp0MaFHI/lTHbIe K0J1€0aHUS U BOJTHbBI

DnekmpomacHumHvle
Kxonebanus

HaGimoienune ociiiuiorpaMm rapMOHUYECKHUX KOJIeOaHUi CHITBI TOKA B LIEITH.
N3mepenne 31eKTpoeMKOCTH KOHEHCAaTopa.

I/I3MepeHMe WHAYKTUBHOCTD KaTYIIKH.

UccnenoBanue siBIeHUS 3JEKTPUIECKOTO PE30HAHCA B IIOCIEI0BATEILHON LIETH.
[IpoBeneHne aHaOTMU MEXAY (U3NYECKHUMH BEIMYMHAMH, XapPaKTEPU3YIOIIHUMHU
MCXaHUYCCKYIO U DJICKTPOMAariuTHYIO K0J1€0aTeIbHbBIE CHCTEMBI.

Pacuer 3HaueHuMil cuibl TOKAa M HANPSOKEHUS HA AJIEMEHTAX IeNH MEePEMEHHOTO
TOKA.

HccenenoBanre npuHITATIA ASUCTBHUS TpaHCchopmaTopa.

UccnemoBanne  mpuHIMIA  JEHCTBHA ~ TEeHeparopa  IEpeMEHHOro  TOKa.
HcnonwzoBanne MHTepHeTa Juisi mowrcka WHGOPMAIUM O COBPEMEHHBIX CIIOCO0axX
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nepeaadu JICKTPOSHCPIUN

aﬂeKMPOMCZZHMWZHble
BOJIHbL

OcymecTBIeHNE paguoIepeiadd U paIuonpreMa.

HccnenoBanre CBOWCTB DJIEKTPOMArHUTHBIX BOJH C IOMOINBI0 MOOHIBHOTO
TenedoHa.

Pa3BuTHE 1IEHHOCTHOTO OTHOIIICHUS K U3y4aeMbIM Ha YPOKax (PU3UKU OOBEKTaM U
OCBaMBaeMBIM BUIaM JI€SATCILHOCTH.

OO0nacHeHue MPUHIIAITHATEHOTO paznuuus MIPUPOIBI yIPYTUX i
AJICKTPOMArHUTHBIX BOJIH.

WznoxkeHne CyTH SKOJOTHYECKHX TMPOOJIEM, CBS3aHHBIX C DJIEKTPOMArHUTHBIMU
KoJIcOaHMSMH U BOJTHAMHM.

OOBbsiCHEHUE POJU DJICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIICIOBAHMSIX
Bceenennoii

5. Onruka

Ceemoegvie 601HbL

[IpumeHeHne Ha NpPaKTUKE 3aKOHOB OTPAKEHUS M TPEIOMIIEHHS CBeTa IpHU
peLIeHnH 3a/1ay.

OrnpeneneHre CIEKTPaIbHBIX TPAHUL] YyBCTBUTEIBHOCTH YEJIOBEYECKOTO IJ1a3a.
YMeHne CTpouTh U300paKEHWS MPEeaMEeTOB, JaBaeMble JWH3aMHu. Pacder
PAacCTOSHUS OT JIMH3BI 10 H300paKeHUs IIpeIMeTa.

Pacuer onTuueckoi CUIIBI JINH3BL.

Nsmepenne GoxkycHOTO pacCTOSHUS THH3BI.

Habnronenune sBnenust MHTEp(EpPEHIUH AIEKTPOMArHUTHBIX BOJMH. HalOmonenne
SBICHUS  TUPPAKUUK  DJICKTPOMATHUTHBIX BoiH. HaOmionenwe — sBIeHUs
HOJISIpU3ALUN 3JIEKTPOMArHUTHBIX BOJIH. M3MepeHHe IIMHBI CBETOBOM BOJIHBI IO
pe3yibpTaTaM HaOJIr0IeHHS SIBICHUS HHTepPEepeHIINH.

Habnronenue siBieHus: Tudpakiuum cBeTa.

HaGmonenne sprieHus MONMAPU3AIIH U AUCTICPCHH CBETA.

[lowick pasmuumii W CXOACTBA MEXIy MU(GPAKIHOHHBIM W AWCIICPCHOHHBIM
CIEKTPaAMHU.

[IpuBeneHue npuMepoB MNOSBIEHUS B NPUPOJAE U HCIOIb30BAHUA B TEXHHUKE
SIBIICHUH HHTEpPEepeHITNH, TH(PPAKINH, TOIIPU3AIUHN U JUCTICPCHH CBETA.
[lepeuncnenne MeETONOB TO3HAHUS, KOTOPHIE MCIOIB30BAHBI MPHU H3YUCHHU
YKa3aHHbIX SIBJICHUI

HaGmonenne nuHeHyaThIx CIEKTPOB.

Pacyer wacToThl M JUIMHBI BOJHBI HCITyCKaeMOTO CBeTa MpU Tepexoae aTomMa
BOJIOpOJIa M3 OJIHOTO CTAallMOHAPHOTO cOCTOsiHUA B Jpyroe. OObscHeHHe
MPOUCXOXKJICHUA JIMHEHYaTOro CHEKTpa aToMa BOJOPOAA M PA3NIUUUA JIMHEHYATHIX
CIIEKTPOB Pa3JIMYHBIX T'a30B.

HccnenoBanue TMHENYATOrO CIIEKTpa.

6. OcHOBBI cCrIeNMAILHOI TEOPUH OTHOCUTEIHLHOCTH

OcHoebl cneyuanbHot
meopuu
OMHOCUMENbHOCTNU

OOmbsicHeHHE 3HaYMMOCTH onbITa Maiikeascona-Mopiu

DOopMyJIMPOBAaHUE TIOCTYJIATOB

OO0bsacuenue 3pdexra 3aMenICHUsT BpEMEHU

Pacuer sHeprun nokost, UMITyJIbCa, JHEPTUH CBOOOJHOM YacTUIIBI

BrlpaboTka HaBBIKOB BOCIPHHUMATh, AaHAJIM3WPOBATh, IepepadarbiBaTh U
MIPEBABIATh NH(GOPMAITUIO B COOTBETCTBUH C MTOCTABICHHBIMHU

3aJayamMu

7. KBanToBas ¢usuka

Ceemoesvlie Keaumol.

Ha6monenue Gortoanekrpudeckoro addexra.

O6pacuenue 3axkoHOB CTOJIETOBAa HA OCHOBE KBAHTOBBIX MPEICTABICHUN.

Pacyer = MakCHMaJbHOM  KMHETHYECKOW  DHEPTUM  DJICKTPOHOB  TpPHU
¢doroanekrpuyeckoM 3 pexre.

Onpenenenne  pabOTBHl  BBIXOAA  DJJEKTpOHAa MO TpapuKy  3aBHCHMOCTH
MaKCUMaJIbHOW KHHETHYECKOW SHEPTUH (POTOIIEKTPOHOB OT YaCTOTHI CBETA.
Wzmepenne paboThl BBIXOAA 3JIEKTPOHA.

[Tepeuncnenue npuOOPOB YCTAHOBKH, B KOTOPBIX MIPUMEHSACTCS O€3MHEPIIMOHHOCTh
dotorddexra.

OOBsicHEHHE KOPITyCKYJISIPHO-BOJIHOBOTO Tyann3Ma cBOHCTB hoToHOB. O0bsiCHEHHE
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pojin KBaHTOBOM ONTUKU B PAa3BUTHHU COBpCMCHHOﬁ (I)I/I3I/IKI/I

Amommnas ¢pusuxa HccnenoBanrwe mnpuHOWIA pabOTH JIFOMHHECIICHTHOM mammbel. HaOmromenue u
00BsICHEHHE TIPUHIIMTIA IEHCTBHUS Ja3epa.

[IpuBenenue npuMepoB UCIOIB30BAHUS JIa3epa B COBPEMEHHON HAYKE U TEXHUKE.
Brluucnenue MHBI BOJHBI A€ bpoilng dYacTUnbl ¢ HW3BECTHBIM 3HAUYCHHUEM
AMITyJIbCa

UcnonwzoBanue HuTepHeTa st moucka WHGOpPMAIMM O  IEPCICKTUBAX
MIPUMEHEHUS J1a3epa

Qusuxa amomnozo si0pa | Habmonenne TpekoB anbda-dyacTduIl B Kamepe Bunbcona. PermcrpupoBanue
SIIEPHBIX U3JTyYEHUH ¢ MOMOLIBIO cueTurKa [ elirepa.

Pacuer sHepruu cBA3u aTOMHBIX S7EP.

Onpenenenue 3apsAaa M MaccOBOTO 4YHCIa aTOMHOTO SApa, BO3HUKAIOUIETO B
pe3ynbTaTe paHOaKTUBHOTO pacmaja.

Brruucnenne sHepriuu, 0CBOOOKAAIOMICHCS TP PAJHOaKTHBHOM pacmajie.
Onpenenenne NpoIyKTOB SAAEPHON peaKIUH.

Brruncnenne >HeEpruu, 0CBOOOXKIAIOIICHCS TIPH SIAEPHBIX peaknusax. IlonnmManme
MIPENMYIIECTB U HEAOCTATKOB HCIIOJIb30BAHUSI aTOMHOW SHEPTUH M HOHU3UPYIOIIIX
1/13J1yqu1/1171 B MMPOMBIIJICHHOCTH, MEAUIIUHEC.

WznoxkeHne CyTH DKOIOTUYECKMX TMPOOJIEM, CBS3aHHBIX C OHOJOTHYECKUM
JNEHUCTBUEM PAHOAKTUBHBIX U3TYyYCHUH.

[IpoBenenne kiaccupUKaMK 3SIEMEHTAPHBIX YaCTHUI MO WX (Qu3ndeckum
XapakTepHucTUKaM (Macce, 3apsly, BpeMEeHHU KU3HH, CIUHY U T. 11.).

[IpencraBnenne o xapakTepe 4eTHIPEX THUMOB (HYHIAMEHTAIBHBIX B3aUMOJEHCTBHN
3JIEMEHTAPHBIX YaCTHUI] B BUJIC TaOIHUIIBI

[NoHnmaHue IEeHHOCTEH HAYYHOTO TIO3HAHHSI MHpa He BOOOLIE /7S YeJI0BEYeCTBa B
IEJIOM, a JIJISl KaXKIO0TO CTYJeHTa JINYHO, IIEHHOCTEN OBJIAJICHHSI METOIOM HAYYHOTO
MTO3HAHWSI JUTS TOCTH)KEHHUS yCIleXa B JJI000M BHJIe TPAKTHUYECKON AesITETHHOCTH

YYEBHO-METOJUYECKOE N MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
MPOI'PAMMBI YYEBHOU JUCIHUTIIUHBI «®U3UKA»

OcBoeHnne nporpaMMbl yueOHOM AUCHUIUINHBI «DPHU3UKa» MPOXOIUT B yueOHOM KaOUHETe, B KOTOPOM
uMeeTcsi cBOOOJHBIM focTtyn B MHTEepHET BO BpeMs yuyeOHOro 3aHATHS U B NEpUOJ BHEy4yeOHOMU
nesTeNbHOCTH oOyvarouxcsd. B cocraB kabuHera (U3MKM BXOJIUT JaOOpaHTCKas KOMHATa.
[Tomemnenne kabuHeTa (QUMKK YIOBJIETBOpsAET TpeboBaHusIM CaHUTAPHO-ITHIEMHOIOTUUECKUX
npaBwi1 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u oOcHameHO THUIIOBBIM OOOpYIOBaHHUEM,
yKa3aHHBIM B HACTOSIIMX TPeOOBaHUAX, B TOM 4YMCJE CIEUUAIN3UPOBAHHONW y4eOHOH MeOenbio U
cpeacTBaMu OOy4YeHMs, JOCTAaTOYHBIMU JUIS BBIMOJHEHUS TpPeOOBAaHUN K YPOBHIO IOATOTOBKH
oOyyaromuxcsa. B kabunere wuMmeercs MynbTHMEIUiiHOe obOopynoBanue. B coctaB yueOHO-
METOAMYECKOTO U MaTepUAIbHO-TEXHUYECKOTO OOECIeYeHUs: MpOorpamMMmbl y4eOHOM JTUCIUITITMHBI
«Du3nKay BXOJIT:

* aBTOMaTH3MPOBAHHOE paboyee MeCcTo MpernojaBaTes;

* HarJIAIHbIE TOCOOUS (KOMITJIEKThI yUeOHBIX TaOIHIIL, IIaKaThl);

* HH(pOPMALIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* TEXHUYECKHE CPEICTBA O0YUCHUS;

* IEMOHCTpaIlMOHHOE 000pyioBaHKe (00IIero Ha3HAYeHUsI U TeMaTHYecKre Habophl);

* 1abopaTtopHoe 0bopyioBaHKeE (00IET0 HAa3HAYEHUS U TeMaTHYeCKhe Habophbl);

* CTaTUYECKHE, JUHAMUYECKHE, JEMOHCTPALlMOHHBIE U Pa3JaTOYHbIE MOJIEIIH;

* BCIIOMOTaTelIbHOE 000PY0BaHUE;

* KOMIUIEKT TEXHUYECKOH TOKyMEHTAlll1, B TOM YHCIIE ACIOpTa Ha CPEeICTBA O0yUEHUs, UHCTPYKIIUU
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0 WX UCIIOIH30BAHUIO M TEXHHUKE 0€3011aCHOCTH;

* yueOHMKH, Yy4deOHO-meToauueckne KoMmIuiekTel (YMK), yueOHble ™MOCOOUS, CHpPaBOYHHKH,
METOJIMYECKUE pPa3pabOTKH, HaydyHass M HAYYHO-TIOMYJISIpHAs JINTEPATypa €CTECTBECHHO-HAYYHOTO
COJIepKaHusl, 00CCIICUNBAIONINE OCBOCHHUE YUCOHOM MUCIMIUTNHBI «DU3HKaY», PeKOMEHIOBAHHBIE HITU
JOMYIICHHBIC JUISI KCIOJIb30BaHMSI B TNPOQPECCHOHAIBHBIX 00pa30BaTENBHBIX OpPraHU3aIUsX,
peanu3yrmux 00pa3oBaTelbHYI0 POrpaMMy CpPEIHEro odmero oOpa3oBaHusl B MpeesiaX OCBOCHUS
OIIOII CIIO na 6a3e oCHOBHOTO 001I1ero 00pa3oBaHMsI.

CTyneHTBl UMEIT BO3MOXHOCTHh JOCTYHa K O3JEKTPOHHBIM YYEOHBIM MaTepualiaM 1o (U3MKe,
UMEIOIIUMCS B CBOOOHOM JOCTYIE B ceTH MHTEepHET (JIEKTPOHHBIM KHHUT'aM, MPAKTHKyMaM, TeCTaMm,
Marepuanam EI'D u np.).
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