PBIJIbCKUIT ABUAITMOHHBIN TEXHUYECKUI KOJUIEDK — ®UITUAJ
®EJIEPAJTBHOI'O TOCYJTIAPCTBEHHOI'O BIO[PKETHOI'O
OBPA30BATEJILHOI'O VUPEXJIEHUA BBICILIETO OBPA30OBAHUS
«MOCKOBCKHWI I'OCY JAPCTBEHHbBIV TEXHUYECKUIA VHUBEPCUTET
TPAXIAHCKOM ABUALIMN» (MI'TY T'A)

PABOYAS TIPOTPAMMA YUYEBHOM JUCIUTLINHBI
TJ1.02 ®U3UKA
1Mo CIICHUAJIBHOCTAM CPEIAHETO HpO(i)eCCI/IOHaJILHOI‘O 06pa30BaHI/I$I

11.02.06 TexHuueckast 3KCILTyaTalysi TPAHCIIOPTHOTO PAANOIIEKTPOHHOTO
obopynoBaH#us (10 BUIaM TPaHCIIOPTA)

25.02.03 TexHuveckas sKCIUTyaTalus dAEKTPUPUIIUPOBAHHBIX U MTHIOTAXKHO-
HaBUTALMOHHBIX KOMILIEKCOB.

09.02.01 KoMmnbroTepHbIe CUCTEMBI U KOMIUIEKCHI.

Peuieck 2020 .



Pabouast mnporpamma y4eOHOW JUCUMIUIMHBI pa3paboTraHa Ha ocHOBe DenepanbHOTO
rocynapcTBeHHoOro odpasosarenbHoro crannapta (nanee ®I'OC) cpennero mpodecCHOHATEHOTO
obpazoanust (manee CIIO) mo cmemmanbHOCTsIM: 25.02.03 TexHuuecKkass 3KCIUTyaTaIUs
SICKTPUDHUIUPOBAHHBIX W MUJIOTAKHO-HABUTAIIMOHHBIX KOMITJIEKCOB (0a30BOM MOATOTOBKH),
11.02.06 Texnu4deckast 3kCIulyaTalus TPAHCIIOPTHOTO PaaUO3JIEKTPOHHOTO o0opynoBaHus
(mo Bupmam tpancmopra), 09.02.01 KoMnbproTepHble CHCTEMBI U KOMILIEKCHI, YTBEPKIEHHOTO
IIpukazom Munobpuayku Poccun ot 22.04.2014 r. Ne 392 ¢ yuerom IIpumepHOii OCHOBHOM
o0pa3oBaTeNbHOW MporpaMMbl  cpenHero oOmero oOpa3oBaHUs, OMAOOPEHHOH pelleHueM
benepanpHOro yueOHO-METOINYECKOTO OOBEIUHEHUS 1O 00IeMy oOpa3oBaHHUIO (TIPOTOKOJ OT
28 utons 2016 r. Ne 2/16-3).

Opranmzanus-pazpadotyrk: PeUTECKUI aBHALIMOHHBIN TEXHHYCCKUHA KOUTEAXK - punman deaepanbHOro
TOCYIAPCTBEHHOTO OIOMKETHOrO OOpa30BATENBHOTO VUPEIKACHUS BBICHICTO NPO(eccHOHATBHOrO
oOpa3zoBanus «MOCKOBCKHIH TOCYJApCTBCHHBIH TEXHUYCCKHH VHHBCPCHUTCT TPAKIAHCKON AaBHAITHI
MITY TA).

IIporpammy coctasmt:

Ckopoaxun C.B., mpenoxasaresp Peutbckoro ATK - puauana MI'TY T'A

PeucnseHT:
Kopoctenés A. H., npenogasatens Peuibckoro ATK - umuana MI'TY T'A

PaGouas mporpamma oOCyskacHa U 0A00peHa Ha 3ace JaHnu LUKT0BoH komuccuu OT]]

ITpotoxom Ne OT « » 20 T

[Ipencenarens muknosoi komuccnu OT/1 becconora HE..

PaGouas nporpaMma paccMOTPEHA U PEKOMEHIOBAHA METOANUSCKUM COBETOM KOJIICAXKA.

ITpotoxom Ne OT « » 20 T

Meroaucr Kosrinesa J1.B.




COJIEPKAHUE

1. TIACIOPT PABOYEN ITPOIPAMMBI YUEBHOU JUCIIATIIAHDL .........oo.ooooooooo 4
2. CTPYKTYPA U COAEPYKAHUE YUEBHOU JTUCLIATIIMHDL.......oo. oo 7
3. YCJIOBUSA PEAJIM3ALIMU PABOYEM ITPOI'PAMMBI YUEBHON JUCIUIUIMHEI ....17
4. KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHMS YUESHOM JUCLUITIMHEI ... 22



1. IACIIOPT PABOYEIT IPOTPAMMBI YYEBHOUM JACIIATLTAHBI
1,02 ®M3UKA

1.1.00n1acTs npumMeneHust pado4veil nporpaMmmbl

Pabouas mporpamMmma yueOHOW AMCLMIUIMHBI SIBJISIETCS YaCThIO MPUMEPHOMA
MPOrpaMMBbl TOATOTOBKHM CIELMAIIMCTOB CPEIHETO 3BEHA B COOTBETCTBUU ¢ DI OC
CTIO no cnenuanbHOCTSM
11.02.06 TexHuueckas DJKCIUTyaTalMsi TPAHCIOPTHOTO  PATUOIIICKTPOHHOTO
o0opyaoBaHus (MO BUAAM TPAHCHIOPTA),

25.02.03 TexHuyeckass SKCIUTyaTaiusi SJCKTPAUPUIIMPOBAHHBIX M TMHJIOTAXKHO-
HABHUTallMOHHBIX KOMIIJIEKCOB,
09.02.01 KOMIBIOTEPHBIE CUCTEMBI U KOMILIEKCHI.

1.2. MecTo y4eOHO0ii JMCUUILTHHBI B CTPYKTYPE NPOrpaMMbl NOATOTOBKH
CIEeLHAIHCTOB CPEIHEro 3BeHa

YueOnas mucruiuinHa «Dusukay usydaercs B 00pa30BaTeIbHOM ITUKIE y4eOHOTO
miaHa [TTICC3 Ha 6aze 0oCHOBHOTO 001IeEro oOpa3oBaHusl.

1.3. Henn u 3axa4u y4eOHOH TUCHUIIMHBI — TPe0OOBAHUS K pPe3y/ibTaTam
OCBOCHUS Y4eOHO AUCHUNIMHBI

- OCBOCHHME 3HaHWH O (QyHAAMEHTAIBHBIX (PU3UYECKUX 3aKOHAX W MPHUHIMNAX,
JeKalMX B OCHOBE COBPEMEHHON (DM3MYECKOW KapTWHBI MHpa;, Haubonee
BAKHBIX OTKPBITUAX B 00nacTH (PM3MKH, OKA3aBIIMX OMPEACIISIIONIEE BIUSHUAC
HA PA3BUTHE TEXHUKH U TEXHOJOTHH, METOAAX HAYYHOTO NO3HAHUS MTPUPOIBL,

- OBJIAJICHAEC YMCHHMSMHU MPOBOJAMTH HAOIIOAECHUS, MJIAHUPOBATH W BBIMOIHATH
SKCMEPUMEHTHI, BBIABUTATh THUIOTE3bl M CTPOUTH MOJECIH, TPUMEHSITH
NOJIYYEHHBIE 3HAHUS N0 (PU3HKE Uil OOBICHEHUS PA3HOOOPA3HBIX (PU3HMUECCKUX
SIBJICHWI M CBOMCTB BEIIECTB, MPAKTUYECKH MUCIOIB30BaTh (PU3NUECCKUE 3HAHMUS,
OLICHWBATH TOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH MH(POPMALINH;

- pa3BUTHEC MO3HABATEIBbHBIX HWHTEPECOB, HMHTEIIEKTYAJIBHBIX M TBOPUYECKHUX
CIIOCOOHOCTENH B MpoIEcce MPUOOPETCHHS 3HAHWN M YMEHUN 1O (U3UKE C
UCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB HWH(OPMAIUMU W COBPEMEHHBIX
WH(})OPMALMOHHBIX TEXHOJIOTHH;

- BOCHUTaHUE YOEKACHHOCTH B BO3MOKHOCTH MO3HAHWs 3aKOHOB MPUPOIBL,
UCIIOJIB30BAHUS JTOCTMOKEHUH (U3MKKA Ha Onaro pa3BUTHS YEJIOBEUECKOM
UMBHJIA3AUMHA, HEOOXOAMMOCTH COTPYJAHHYECTBA B MPOLECCE COBMECTHOTO
BBINIOJIHEHUS 33/1a4, YBAKUTEIBHOTO OTHOLICHWS K MHEHHIO ONMOHEHTA MpPH
00CyXAcHUU MPOOJIEM €CTECTBEHHO-HAYYHOTO COAEPKaHUsl, TOTOBHOCTH K
MOPATBHO-3TUYECKONH OLIEHKE MCIOJb30BAHUS HAYYHBIX JOCTHXKCHHM, YyBCTBA



OTBETCTBEHHOCTH 32 3AILUATY OKPY>KArOUIEH cpesl,

- HCMOJIb30BAHWUE TMPUOOPETEHHBIX 3HAHMM M YMEHWH IS peuieHus
NPAKTHYECKUX 3a0a4 MOBCEAHEBHOM >KM3HHM, oOecneueHus Oe30MacHOCTH
COOCTBEHHON JKH3HHW, PAlMOHAIBHOTO NPHPOAONOIb30BAHUS W  OXPAaHBI
OKPY>KarOLICH Cpebl 1 BO3MOKHOCTh MPUMEHEHWS 3HAHWIA MPH PEIICHUN 3a7a4,
BO3HUKAKOIIKMX B MOCAEAYOUEH TPOPECCHOHATBHON NEATETBHOCTH.

B nporpammy BKIIOYEHO COAECP)KaHHME, HANPABICHHOE HA (OPMUPOBAHUE Y
CTYJICHTOB KOMIETEHUMIA, HEOOXOAUMBIX sl Ka4eCTBEHHOTro ocBoeHms OIIOIT
CIIO Ha 6a3ze OCHOBHOro oOwero 0Opa3oBaHMs C MOJIYYEHUEM CPEIHETO
o0wmero oOpa3oBaHust; MPOrpaMMBbl MOATOTOBKH KBAIU()UIIMPOBAHHBIX pad0UmX,
CIy’KalllMX, TPOrpaMMbl OATOTOBKH crienuanucToB cpeanero 3eeHa (IMTIKPC,
[TICC3).

1.4. Pe3yabTaTrsl 0CBOCHUSI Y4€OHOH AHCHUNIMHBI

OcBoeHUE cojepKaHuss y4eOHOU JUCHUIIMHBI «Du3uka» 00eCneUnBacT

JOCTH>KCHHUE CTYICHTAMM CJICAYIOIINAX PE3YJIbTATOB!
® JUYHOCMHBIX!
- YyBCTBO TOPAOCTH W YBAXKCHHS K UCTOPUM M AOCTH)KCHHSM OTEYECTBEHHOMH
(duznyeckoil Hayku, (PU3UYECCKU TPAMOTHOE MOBEACHUE B MPOECCHOHATBHOMN
JEATENBLHOCTH U OBITY TpU 00palEeHnH ¢ MPUOOPaMH B YCTPOHCTBAMM,
- TOTOBHOCTh K MPOJOJDKCHHIO 00pa30BaHWs M MOBBIMICHHUS KBAIM(PUKALMU B
n30paHHON MPOQPECCHOHANIBHOM AEATEIBHOCTH U OOBEKTHBHOE OCO3HAHUE POJIH
(PU3HYECKUX KOMIIETCHIINI B 3TOM;
- YMEHHE HCIMOJIb30BaTh JOOCTHKEHUS COBPEMEHHON (PU3MYECKOM HAayku W
(PU3HYECKUX TEXHOJOTWI AJIs MOBBIMICHUS COOCTBEHHOIO HMHTEJUIEKTYAIBHOTO
pa3BUTHS B BHIOPaHHOUN MPO(PECCUOHAIBHOM AEITENBHOCTH,
- YMEHUE CaMOCTOSTENILHO J0ObIBaTh HOBBIC A C€0s (PU3MUECKHE 3HAHUS,
UCIIONB3YS ISl TOTO JOCTYIHBIE UCTOYHUKHA HH(POPMALINH;
- YMEHHUE BBICTPAMBATh KOHCTPYKTHUBHBIC B3aUMOOTHOLICHWS B KOMAaHIE IO
PELICHUIO OOIIMX 3a7a4;
- YMEHHUE YNPABJATh CBOCH MMO3HABATEIBHON MEATENIBHOCTBIO, MPOBOJIUTH
CaMOOILICHKY YPOBHS COOCTBEHHOTO MHTEIJIEKTYAJIbHOTO Pa3BUTHS,
® MemanpeoMemmblx:

- WCMHOJIb30BAHWE PA3JMYHBIX BHJOB T[O3HABATEIIBHONW JEATEIBHOCTH IS
pemieHus (PU3MYECKUX 337a4, NPUMEHEHUE OCHOBHBIX METOJOB MO3HAHMS
(HaOJFOICHUST ONIMCAHUS, U3MEPEHMS, SKCTIEPUMEHTA) U1l U3YUYCHHUS PA3IMYHBIX
CTOPOH OKPYKAKOLIEH NENCTBUTEIBHOCTH,
- WUCHOJIb30BAHME OCHOBHBIX MHTEJUICKTYAJIBHBIX ONEpalUi: MOCTAHOBKH
3a1aud, (HOpMYIMpPOBaHWS TUNOTE3, AaHAIM3a M CUHTE3a, CPABHEHUS,
00001ICHNS, CUCTEMATH3ALlUU, BBISBICHHUS MPUYUHHO-CIEICTBCHHBIX CBS3EH,
NOKWCKA AHAJIOTOB, (OPMYIMPOBAHUS BBIBOJOB MJII HW3YUYCHHS PA3THMUYHBIX
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CTOPOH (pU3MYeCKUX OOBEKTOB, SIBIICHHIA M MPOLECCOB, ¢ KOTOPHIMU BO3HHUKAECT
HEOOXOMMOCTh CTATKUBATHCS B NPOPECCHOHANIBHOM cepe;
- YMEHHE TE€HEPUPOBATh UAECH M ONMPEAENATh CPEACTBA, HEOOXOAMMBIEC ISl MX
pean3anuu,
- YMEHHUE MCMOJb30BaTh PA3JIMYHBIC MCTOYHUKHM ISl MONYYEHHUs (PU3NUYECKOMH
uH(pOopManun, OUEHUBATD €€ JOCTOBEPHOCTB,
- YMEHHE aHAIM3APOBATh U MPEACTABIATH MHPOPMALKIO B PA3JIMYHBIX BUAAX;
- YyMeHHE NyONUYHO MPEACTABJISTh PE3YIbTAThl COOCTBEHHOTO UCCIEAOBAHUS,
BECTH JMCKYCCHM, JOCTYIMHO M TaPMOHMYHO COYETas COACpX aHue W (HOpPMBI
npeAcTaBIsseMOi HHPpOpMaLnH,

® NPeOMEMHbBIX:
- ¢(h)OpMUPOBAHHOCTH MPEACTABICHUI O POJIM U MECTE (PU3UKU B COBPEMECHHOM
HAy4YHOW KapTUHE MUPA, NOHUMaHHE (PU3NUECKON CYIIHOCTH HAOIIOJAEMBIX BO
Bceenennoil  sBnenmii, ponu ¢Qu3nkd B (QOPMUPOBAHMU  KPyrosopa W
(YHKIMOHATBbHOH IPAMOTHOCTH YEJIOBEKA IJIl PELICHUS MTPAKTHUYECCKUX 3a]1a4;
- ¢c()OpMUPOBAHHOCTH COOCTBEHHO!H MO3UIUU IO OTHOMICHHUIO K (PU3NUYECKOH
uH(pOpMaLWK, MOJTyYacMON U3 Pa3HBIX HCTOYHHUKOB.
- BIIAJCHUE OCHOBOIIOJIAral0 MU (pU3MYECKUMHU NOHSATHSMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH W TEOPHUSIMHU, YBEPEHHOE MCHOJIB30BAHUE
(pU3HYECKON TEPMUHOJIOTUU U CUMBOJIUKH;
- BIIQJICHAEC OCHOBHBIMM METOJAMU HAYYHOIO TMO3HAHUS, MCHOJIb3YEMBIMHU B
(¢usuke: HAOMIOACHUEM, OMTMCAHUEM, U3BMEPEHUEM, IKCIIEPUMEHTOM;
- yMeHus1 00pabaTeiBaTh pe3yJIbTaTbl M3MEPEHU, OOHAPYKMBATh 3aBUCUMOCTD
MEXAY PU3NYECKUMH BEIUUYMHAMH, OOBICHATH MOJYYEHHBIC PE3YJIbTAThl U J€E-
J1aTh BBIBOJIBI,
- cGOPMHPOBAHHOCTh YMEHUS peliaTh (PU3NUECKHE 3a0aUM;
- ¢(hOPMUPOBAHHOCTh YMEHUSI TPUMEHSATH MOJYUYCHHBIC 3HAHUS ISl OOBSICHEHUS
YCJIOBHI MPOTEKaHHWs (PUINUYECKUX SIBJICHUNA B MPUPOAC, NPOPECCHOHATBHOM
chepe u s NPUHATUS MPAKTHYECKUAX PEIICHHUI B TOBCEIHEBHOM JKA3HU,
- C(hOpMUPOBAHHOCTH COOCTBEHHOH MO3WIMM MO OTHOUICHUIO K (PU3MYECKOU
uH(pOpMalKH, MOTYy4YaeMONi U3 Pa3HbIX HCTOUYHUKOB.

1.5. PexomMeHayemoe KOJIMYECTBO YaCOB HA OCBOCHHUE pado4eii mporpaMmsl
Y4eOHOW TUCUMILTHHBI

MaKCUMaJIbHOW yueOHON HArpy3ku oOydaromerocss 255 4acoB, B TOM YHUCIIE:
00s13aTenbHON ay IMTOPHOM yueOHOI Harpy3ku oOyvaromierocst 174 gaca;
CaMOCTOATEIbHOM paboThl oOyyaronierocs 81 yac.



2. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCHUTLIAHBI

2.1. O0beM yueOHO AUCHHIJIMHBI H BHABI Y4e0HOii padoThI

Bup y4eOHoii paGoThI Oovem uacoe
MakcumasibHasi y4eOHast Harpy3ka (Bcero) 255
O0s13aTe/IbHAsE Ay IMTOPHAS Y4eOHasi Harpy3Ka (Bcero) 174
B TOM YHCJIE!
Ja00pATOPHBIE 3aHSATHS 30
CamocrosiTesibHas padoTa 00y4animerocsi (Bcero) 81

B TOM YHCJIC.

KOHTPOJIbHBIC TOMAIIHUE 3aJaHus
pedepartsl 81
BHEAYJMTOPHAsI CAMOCTOsITENIbHAS padboTa

IIpomexyTounass arrecrauus 6 popme oughgepenyuposarnozo savema 6 1
cemecmpe U dK3amMeHd 80 2 cemecmpe




2.2. TemaTu4yeCcKuii JIAH U COAEPKaAHNE Y4eOHOH AUCHUIITIMHBI

I1/1.02 ®usuka
HaumenoBanue Coaep:kaHue yueOHOro MaTepuaJa, JJadopaTopHbie H IPAKTHYECKHE PadoThI, O6bem uacos Yposenb
pa3fesioB U TeM caMocTosiTe/IbHAsI padoTa OCBOEHHS
00y4auuxcsi
1 2 3 4
Beenenne 2
dmsnka — (pyHIaMeHTaNIbHAs HayKa O IPUpPOJe. 2
EcrecTBeHHO-Hay4YHBINH METOJ] IO3HAHMS, €M0 BO3MOKHOCTH U IPAHULIbI TPUMEHUMOCTH.
DKCIEepUMEHT B TEOPHs B POIIECCe TIO3HAHMS MPUPOAbl. Monennposanue GprsnuecKkux
sIBIIEHUH U npolieccoB. Posb 3kcriepuMeHTa U TEOpUU B MPOLIECCE MMO3HAHUS TPUPOJBIL.
dusnueckasi BEIMYHHA.
[MorpeurHocTn u3MepeHuii pu3ndecKkux BeanuuH. Pu3ndeckre 3aK0oHbl. | paHULIbI
NPUMEHNUMOCTH (pU3NIeCKuX 3aKOHOB. [loHATHE O pU3NIECKOl KapTHHE MUpa. 3HAUEHHUE
¢bu3MKK Ipu OCBOCHUH NPO(HECCHN ABHALMOHHOTO CIEHAJIICTA.
Paspen 1. 26
MexaHuka.
Tema 1.1 6
Kunematuka. | Kunematuka. Mexanudeckoe asuxenne. [lepemernenue. [Tyts. CKOpOCTS. 2 2
PasHOMEpHOE NPSIMOIMHEITHOE JBUKEHHUE.
Yckopenne. PaBHomiepeMeHHOE MpsIMOJTHEHHOE BIbKeHre. CBOOOMHOE MaeHue. 2 2
JIBroKeHHe Tesa, OpOIEHHOro NMOJ YIJIOM K TOPU30HTY.
PaBHOMEpHOE ABUKEHUE [TO OKPYKHOCTH. 2
CamocrosiTesnbHas paboTa 0OyHarOIIXCS: 1
1.DxcnepuMeHTaIbHbIE OCHOBBI CIIELUaIbHON TeOpuM OTHOCUTeIbHOCTH. ITocTynaTs!
DiiHmTeHa (MOArOTOBUTh KOHCIIEKT).
Tema 1.2 14
JIuHAMHEKA. 3akonbl mexannku HetoTroHa. Ilepsriii 3akon HetoToHa. Cuna. Macca. Umnynsc. Bro- 2 2
poii 3akoH HetoroHa. OCHOBHOM 3aKOH KJIaCCUUECKON AMHAMUKH.
Tperuit 3akon HetoToHa. 3akoH BceMupHoro TsaroreHus. I'paBuraunonHoe nose. Cuna 2 2
TskecTH. Bec.
Criocobbl m3mepernst Macchl Te1. Cuibl B Mexanuke. Cuna tpenust. Buner Tpenus. Cuna 2 2




ynpyroctu. XKéctkocte. 3akoH I'yka.

Pemenne 3anad Ha mpuMeHeHHe 3aKOHOB HBI0TOHA, 3aKOHAa BCEMUPHOTO TSATOTEHUS. 2 2
JlaboparopHas pabota Nel «OnpeneneHue >KECTKOCTH MPYKIHBD). 2 2
JlaboparopHast pabora Ne2«Onpenenenne kK03GpPUIMEHTA TPEHUS CKOJBKESHISD. 2 2
JlaboparopHas pabota Ne3 «M3ydeHune NBHKEHHUS TeJla 110 OKPY>KHOCTH MOJ AEHCTBUEM 2 2
CHJI TSXKECTU U YIIPYTOCTHY.
CamocTositenbHast paboTao0yHaroImuXCst: 4 1
1 IlonsATHE PENATUBUCTCKON MACCHI (3aBUCHMOCTb MacChl OT cKopocTh). OCHOBHOM
3aKOH PEISTUBUCTCKON TMHAMHUKH MAaTEPUATbHON TOUKU (IIOATOTOBUTH KOHCIIEKT).
Tema 1.3 6
3akoHbI 3aKOHbI COXPaHEHHUsl B MEXaHHKE. 3aKOH COXPAHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE. 2 2
coxpaHenusi B | Pabota cuibl. Pabora noreHmanbHbIx cuit. MomHocTh. JHeprus. Kunerndeckast 2 2
MexXaHHKe. sHeprus. [loreHnmanbHas SHEprus.
3aKOH COXpaHEeHMsI MexaHnuecKkol sHeprun. IIpumeHeHne 3aKk0HOB COXPAHEHMUSI. 2 2
CamocTositenbHast paboTao0yHaroImuXCst: 4 1
1. Micropust pa3sBUTHSI PEAKTUBHOIO ABIDKEHHSI (IOATOTOBUTH pedepar).
Paspnen 2. 22
MoJaexyJasipaas ¢puzuxka. Tepmogunamuka.
Tema 2.1 10
OcHoBbI OCHOBBI MOJIEKYIAPHO-KMHETUUECKOHN Teopun. OCHOBHbIE MOJOXKEHUS MOJIEKYJISIPHO- 2 2
MOJIEKYJISIPHO — | KHUHETUYECKOH Teopuu. Pazmepsl u Macca MOJIEKYJT U aTOMOB. BpOyHOBCKO€ IBH)KEHUE.
kuHeTH4eckon | Tuddysus.
TEOPHH. CuJibl ¥ 5HEPTUS MEXKMOIIEKYJISIPHOTO B3anMoaencTBust. CTpoeHue ra3oo0pasHbIX, 2 2
JKUJKUX U TBEPABIX Tesl. CKOPOCTH ABMXKEHUS MOJIEKYJI U UX U3MEPEHHUE.
Wneansusbiii ra3. Jlasnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO-KUHETUUECKON 2 2
TeopuH ra3os. Temmneparypa u ee nsmepenue. ['a3o0Bbie 3aKOHbI. AOCONIOTHBINA HYJIb
teMneparypsl. TepMoguHamMuieckasl lKaja TeMIepaTyphl.
YpaBHEHHE COCTOSIHUS UACAIBHOIrO rasa. MossipHas ra3osast HOCTOSIHHASL. 2 2
JlaboparopHast pabota Ned «M3yueHue 0JHOTO U3 U30MPOIIECCOBY. 2 2
CamoctositesibHast paboTa O0yYarO X CS: 4 1

1. Cuibl v 5HEPTUSA MEXKMOJIEKYJIIPHOTO B3aMMOACHCTBUS (MTOATOTOBUTh KPATKUH
KOHCTIEKT TE€MBI).
2. CxopocTu ABHKeHHs] Mosiekya U ux nsMepenue. Onbitel llltepHa u [leppena




(TIOATOTOBUTH KPATKHI KOHCIIEKT TEMBI).

Tema 2.2 6
OcHoBbl Tepmo- | OcHOBBI TepMoauHaMUKU. OCHOBHBIE TTOHSTHUS U ONIPEeIeHUs. BHYTpEHHSI SHepTHsi 2
AUHAMHKH. cucteMbl. BHyTpeHHsIsl SHepTHsl UASANbHOTO rasa. Pabora u Temnora kak GopMel
nepenayvy S3Heprun. TenaoeMKoCTb. Y IebHas TEMJIOEMKOCTb. Y PABHEHHUE TEIIOBOTO
Oananca. [TepBoe Havano TepMoguHAMUKH. AradaTHBIN MPOIECC.
ITpunuun neiicteusa Temnosoil mamuubl. KITJ{ TerioBoro asuratens. Bropoe Hauano 2
TepMOAMHAMUKH. TepMOIUHaMHUYECKas IIKajia TeMrneparyp. XOJOANIbHbIE MAIITIHBI.
Tennoseie agurarenu. OxpaHa nIpUPOJIbL.
JlaboparopHasi pabora Ne5 «M3MepenHne yneabHOM TeIOEMKOCTH TBEPIOTO TEJIaY. 2
CamoctositesibHast paboTa O0yYarO X CS: 6
1. Tennosble ABUraTENN B HAPOJHOM XO35ICTBE U OXPaHa OKPYIKAOILEH Cpeabl
(mogroroButh pedepar).
Tema 2.3 6
ArperaTHbie co- CaoiictBa napos. Mcnapenue u KoHAeHcanus. HachleHHBIH Map U €ro CBOMCTBA. 2
CTOSIHMSE AOcCoNIOTHasT W OTHOCUTENbHAs BJIAXKHOCTH BO3ayxa. lodka pockl. Kunenwe.
BemecTBa 1 3aBUCUMOCTb TEMIIEpaTypbl KUIIeHUs OT nasjeHus. Ileperpersiii map u ero
HCIIOJIb30BAHUE B TEXHUKE.
da3zosrie me- CpoiicTBa  JKMAKOCTEH. XapaKTePUCTHKA JKHIAKOrO  COCTOSIHMS — BEIIECTBa. 2
pexoasl. IToBepXHOCTHBIN CIOW KUAKOCTU. ODHEpPrusi MOBEPXHOCTHOrO cjos. JSIBreHus Ha
IPaHULIE )KUIKOCTHU C TBEPABIM TeJoM. KanuuisipHble siBICHUS.
CaolicTBa TBepAbIX Tesl. XapakTepUCTHKa TBEPAOro COCTOSHUS BellecTBa. Y Ipyrue
CBOMCTBa TBepAbIX Tel. 3akoH I'yka. MexaHnuueckue cBOcTBa TBEpAbIX Tel. TernnoBoe
pacliMpeHne TBEPABIX TeJ U )KUAKOoCTel. [1naBnenne u kpucramnuszanus.
JlaboparopHast pabora Ne6 «M3MepeHne BIaXKHOCTH BO3AYXAY. 2
CamoctositesibHast paboTa O0yYarO X CS: 6
1. IToBepXHOCTHOE HATSKEHUE U cMavrBaHue. KamuuisipHble siBIEHUST B IPUPOJE, ObITy
U TEXHUKE (TIOATOTOBUTH KOHCIIEKT TEMBI).
2. Baytpennee ctpoenue 3emun v miaHeT (IOATOTOBUTH pedepar).
Paspnean 3. 58
DJIeKTPOANHAMHKA,
Tema 3.1 12
DJleKTpHYecKoe | DJIeKTPUYeCKHe 3apsabl. 3aKOH CoXpaHeHwus 3apsaa. 3akoH Kynona. Dnekrpuueckoe 2
moJe. nosie. HampsiskeHHOCTD 3yiekTpuyeckoro noss. [IpuHuun cynepno3uumuu nose.
Pabora cun snextpocrarudeckoro nosist. [lorennuan. Pa3HOCTh MOTEHITHAIOB. 2

3KBI/IHOT6HLII/IaJ'IbeIe TMOBEPXHOCTH. CBs13b MECKAY HAIPAKEHHOCTBIO U PA3HOCTBIO
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MOTCHUUAJIOB SJICKTPHUYCCKOIO IMOJIA.

Pemenue 3aga4 no TemMaM NOTEHIMAN M Pa3HOCTh MOTEHIMAJIOB. 2 2
JusnexTpuku B sekTpudeckom noge. [onapuszanus ausnexrpukos. [IpoBogHuku B 2 2
BJIEKTPUYECKOM MOJI€.
Konnencaropsl. CoenrHeHNEe KOHIEHCATOPOB B OaTapero. DHEePTUs 3apssKeHHOTO 2 2
KOHJEHCATOpa. DHEPTHS 3JIEKTPUUECKOTO MOJIS.
Pemenue 3aga4 no TeMe KOHAEHCATOPBHL 2 2
CamoctositesibHast paboTa O0y4YaroIIuXCs: 6 1
1. MaTtepuanpbHOCTB 3JIEKTPUUECKOTro NoJiA. biauskonecTBre U AeICTBUE HA PAaCCTOSTHUU
(TIOATOTOBUTH KPATKHI KOHCIIEKT TEMBI).

Tema 3.2 22

3aKoHbI

MOCTOSIHHOTO 3aKOHBI TOCTOSTHHOTO TOKA. Y CJIOBHSI, HEOOXOIMMBIE 1Jisi BOSHUKHOBEHUS U TIOIAEpIKa- 2 2
TOKA. HUS 3JIEKTPUUeCKOro Toka. Cuja Toka U MJIOTHOCTh TOKA. 3akoH OMa 11l y4acTKa LeTH

6e3 DJIC.
Pemenne 3amay Ha 3axkoH Oma Jis yuacTka 1Henu 2 2
3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIIEHUS OT MaTepuala, JJIMHbBI U TIOLIAaN 2 2
MOTNIEPEYHOTO CEUCHUS TTPOBOAHUKA. 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBJICHUS
MTPOBOJTHUKOB OT TEMIIEPATYPHL
DNEKTPOABIKYILAS CUJIAa UCTOYHHUKA TOKa. 3akoH Oma 11st mostHoH uenu. CoeanHeHne 2 2
poBOAHUKOB. COeMHEHNe UCTOYHUKOB 3JIEKTPUUECKON SHeprUH B OaTapero.
Pemenne 3amau Ha 3axoH OMa i IOTHOM LIETH 2 2
3axon JIxoyns—IJlenna. Pabota u MOITHOCTD 3JIEKTPUIECKOrO TOKA. TeroBoe 2 2
NEUCTBUE TOKA.
Pemenue 3amay Ha pacdet pabOThl U MOITHOCTH 3JICKTPUYECKOT0 TOKA 2 2
JlaboparopHast pabora Ne7 «M3yuenue 3akoHa Oma Juist y4acTKa Hemm» 2 2
JlaboparopHast pabora Ne 8 - 9 «M3y4yeHHe MOCIEAOBATEILHOTO U MAPAJIIETIbEHOTO 2 2
COETMHEHUS IPOBOJHUKOBY
JlaboparopHast pabora Ne 8 - 9 «M3y4yeHHe MOCIEAOBATEILHOTO U MAPAJIIETIbEHOTO 2 2
COETMHEHUS IPOBOJHUKOBY
Jlaboparophas pabota Nel0 «M3mepenne I/IC u BHYTPEHHETO COMPOTHBIICHUS 2 2
HMCTOYHHUKA TOKaY

Tema 3.3 8
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OnekTpudec- | DJIEKTPUUECKUH TOK B MeTajlaX. DJIEKTPUUECKUN TOK B 3JIEKTPOJUTAX. 2 2
KU TOK B DJNEKTPUUECKHI TOK B ra3ax U BaKyyMe. 2 2
PA3IHYHBIX Honuzanus rasa. Bunel razosbix paspsnos. [lonsatue o miasme. DneKTpOHHBIH ras.
cpenax. Pabora Beixona. CBOMCTBA 1 MPUMEHEHHE HJIEKTPOHHBIX ITyYKOB.
Dnextponns. 3akoHbl Papanes. [IpuMeHeHne 3IEeKTPONN3a B TEXHUKE. 2 2
DneKTpU4IecKuil TOK B oJynpoBogHuKax. CoOCTBEHHAs! POBOAMMOCTb MOIYIIPOBOI - 2 2
HUKOB. [ToynpoBOIHIKOBBIE TPUOOPHI.
CamoctosiTesibHast paboTa O0y4aroIuXCs: 6 1
1. IlpumeHeHne CBepXIPOBOIHUKOB (TTOATOTOBHUTE pedepar).
Tema 3.4 8
MarunutHoe MaruuTtHOe nosie. BeKTop HHAYKIMH MarHUTHOTO NoJs. JleficTBHe MarHUTHOTO MOJIS Ha 2 2
noJie. NPSIMOJIMHEMHbIN POBOJHUK C TOKOM. 3aKOH AMIiepa.
BsanmopetictBue TokoB. MarHuTHBIHM OTOK. PadoTa o nepemMenieHnto MpoBOIHUKA C 2 2
TOKOM B MArHUTHOM TIOJIE.
JelicTBre MarHUTHOTO TOJIA HA ABIKyImiics 3apsia. Cuna Jlopenna. Onpenenenue 2 2
yIeTBHOTO 3apsiaa. Y CKOPUTEIH 3apsKEHHBIX YaCTHILI.
Pemenne TeopeTnuecKkuxX U pac4€THBIX 3a7a4 N0 TeMe «MarauTHoe nosuey. 2 2
CamoctositesibHast paboTa O0yYarO X CS: 6 1
1. Maruurocdepa 3emun. Pagnannonssie nosica 3eMi (IOATOTOBUTE pedepar).
Tema 3.5 8
JuexTpomar- | DJIEKTPOMATHUTHAS MHAYKIMS. BUXpeBoe 21eKTpUIECKOE TOJIE. 2 2
HUTHAS MHAYK- | CaMOMHAYKUUSA. DHEPTrusi MarHuTHOro nostst. CriocoObl MHAYLIMPOBAHUS TOKA (OTIBITHI 2 2
nust. Dapanes ¢ karymwkamu). Oneitel I'enpu. ManykruBHOCTD. TOKM 3aMBIKaHUS U
Pa3MBIKAHUSI.
I'enepupoBaHne MepeMeHHOro 3JIeKTprUeckoro Toka. [IpeobpazoBanue nepeMeHHOro 2 2
toka. Tpancdopmarop.
JlaboparopHas pabota Ne 11. «M3yueHue 31eKTPOMArHUTHONW WHIYKITHI. 2 2
CamoctosiTesibHast paboTa 00y4aroIerocs: 6 1
1. DnexrponnHamuuecKuii MUKPO(OH. (MOArOTOBUTH KPATKUI KOHCTIEKT TEMBI).
Pasnen 4 26

KoJse0anua v BOJIHBI.
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Tema 4.1 2
Mexanuuyeckue
KoJIe0aHMs.
Mexannueckue konebanus. KonebarenapHoe nBmkeHue. | apMoHmueckue KojeOaHUs. 2 2
CBobonHble MexaHn4eckne kojeOanus. JInHeliHble MexaHnUeCKue KoJieOaTeNbHbIe CH-
crembl. [IpeBpammenue osHeprum npu  KojebarenbHOM 1BHKeHHH. CBOOOIHBIC
3aTyXxarllne MexaHnueckue kojedanus. BoIHY KIeHHbIE MEXaHHMUYECKHE KOIeOaHusl.
Tema 4.2 6 2
Yupyrue Ynpyrue BosiHbl llonepednsie U NpOAONbHBIE BOITHBL. XapPAKTEPUCTUKH BOJIHBL. Y paB- 2 2
BOJIHBI. HeHue Tuiockoi Oerymeit Boaasl. UHTepdepenuus BonH. [lonaTre o mudpakuuy BOJH.
3BYKOBbIE BOJIHBIL. YJITPA3ByK U €ro NpUMEHEHHUE.
Pemenue 3a1ay Ha BBIYHCIIEHUE MAPAMETPOB MEXAHUYECKUX KoJieOaHU U BOJIH. 2 2
JlaboparopHast padota Nel2 «M3ydyeHune 3aBUCUMOCTHY Tiepuoaa KojiebaHuii 2 2
MaTEeMaTHYeCKOro (IIPY>KUHHOTO) MAsITHUKA OT JUIMHBI HUTH (MJTH MacChI TPy3a)».
CamocTosiTesibHast paboTao0yUaromuxcst: 6 1
1. VIIbTpasByK U €ro UCHOJIb30BAHUE B TEXHUKE U MEAHIMHE (TOATOTOBUTH pedepar).
Tema 4.3 12
dnekTpomar-
HHUTHBIE KoJie0a-
HHSL DnexTpoMarHuTHbIe Kosebanus. CBOOOMHBIE 3JIeKTpOMarHuTHbIe konebanus. [1pe- 2 2
BpAlleHNEe SHEPTUHU B KOJIEOATEIbHOM KOHTYpe. 3aTyXaloLIHe 3JIeKTPOMarHUTHBIE KO-
nebaHus.
I'eneparop He3aTyXarOLINX 3JEKTPOMArHUTHBIX KojieOaHui. BbIHY KIeHHbBIE 2 2
snekTpuueckue konedanms. Ilepemennslii Tok. ['eHepaTop NepeMEeHHOro TOKA.
EMKOCTHOE 1 MHIlyKTHBHOE CONPOTHUBJIEHUsI TIEPEMEHHOr0 Toka. 3akoH OMa s 2 2
AIEKTPUUECKON HEeNH MePEeMeHHOro Toka. PaboTa 1 MOITHOCTE MEPEMEHHOTr0 TOKA.
Pemenne 3ana4d Ha pacuyeT HHAYKTUBHOIO M EMKOCTHOI'O CONTPOTHBJICHUI. 2 2
I'eneparopsl Toka. Tpancdopmaroper. Toku Beicokoi yacToTel. [lonaydenue, nepenaya u 2 2
pacrpesaeseHue dJIeKTPOIHEPTUH.
IIpocrelimmii pacueT reHepaTopa u CUIOBOro TpaHchopmaropa. 2 2
Tema 4.4 6
DJieKTpomMar-
HHUTHBIE BOJIHBI. =
DIEeKTPOMArHUTHBIC BOJHBI. DJIEKTPOMATHUTHOE TOJIE KaK OCOOBIH BUA MATEPUH. 2 2
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Bubparop I'epua. OTKpBITEIN KOJIEOATENbHBIA KOHTYP.

Uzobperenune panno A.C. Ilonosem. Ilonsitue o pagnocsssu. [Ipumenenne 2 2
3JIEKTPOMArHUTHBIX BOJIH.
JlaboparopHas pabota Ne 13. «IlocTpoeHne BOJbTAMIIEPHON XapaKTEPUCTHKHU THOIAY. 2 2
CamoctosiTesibHast paboTa 00y4aroIerocs: 6 1
1. Ilpunimn TeneBuaeHus (MOArOTOBUTh KPATKUN KOHCIIEKT).
Pasznen S 12
Onruka.
Tema S.1 12
BosiHoBas on- IIpupona ceera. CKOPOCTh pacnpOCTPaHEHHUSI CBETA. 3AKOHBI OTPAKEHUSA U TPEJIOM- 2 2
THKA. nenus ceeta. [lonHoe orpaxkenue. JIunsel. I'na3 kak ontuyeckas cucrema. Onrudyeckue
puOOpHIL.
BonnoBbie cBoiicTBa cBeta. HHTepdepenums cBera. KOrepeHTHOCTh CBETOBBIX 2 2
nydeit. MuatepdepeHnuss B TOHKMX rieHKax. llomockl paBHO#M TommuHbL Kombia
Hetorona. Mcnonb3oBanne HHTEpPEPEHINH B HAyKE 1 TEXHUKE.
Hudpakmus ceera. Judpakaus Ha menu B napauieIbHbIX iydax. JludpakiponHas 2 2
pewerka. [Tonsarue o ronorpaduu. [Monsapusanust nonepeunsx BosH. [lonspuzarmst
cBeta. [[BoitHoe nyuenpenomienue. [lonsapouasl. Jucnepcus ceera. Bunabl CiekTpos.
Crnekrtpsel ucnyckanusi. CnekTpsl NOMJIOMIeHUs. Y IbTpaduoieToBOe U HH(paKkpacHoe
u3nydenus. Pentrenosckue yun. X npupona u CBONCTBA.
Pemenue 3anau no teme «BonHOBas ontukay. 2 2
JlaboparopHasi pabora Ne 14, «M3mepeHne noka3aTes MPeJOMIICHHS CTEKJIa. 2 2
JlaboparopHast padora Ne 15. «OnpeneneHre NIMHBI CBETOBOU BOJHBI C IIOMOIIBIO 2 2
TP PAKIINOHHON PEIIETKI.
CamoctositesibHast paboTa O0y4YaroIIX Cs: 6 1
1. DAeKTpOMarHUTHOE U3JIyUYEHUE: PaINOBOJHBI, HH(pPAKpacHOE, BUIUMOE,
yIbTPadUONETOBOE U PEHTTEHOBCKOE M3TydeHue (IOArOTOBUTE pedepar).
2 IlapHukoBsiii 3¢ dext (moaroroBuTh pedepar).
3. 3B€3bI — OCHOBHOI UCTOYHMK CBeTa BO BeeneHHOMN. 3aKOHbI OCBEIIEHHOCTH.
CBeTUMOCTB 3BE311 (IOATOTOBUTH KOHCIIEKT 10 JAHHOH TeMe).
Pasnean 6. 6
OcHoOBbI cIeNHAJBHOI TEOPHUH OTHOCHTEJIbHOCTH.
Tema 6.1 6
OcHoBBI
CrIenHATbHOI HMHaBapnaHTHOCTH MOIYJISt CKOPOCTH CBETA B BakyyMme. IlocTynaTel DHHIITEHA. 2 2
IIpocTpancTBO M BpeMs CielUalbHON TEOPUH OTHOCUTEJILHOCTH. 2 2
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TeopuH CBs13b Macchl ¥ SHEPTHH CBOOOIHOM YaCTUIIBI. DHEPTHUS TIOKOSI. 2 2
OTHOCHTEJIb-
HOCTH
Paszpen 7. 14
DJieMeHThI KBAHTOBOM QH3HKH.
Tema 7.1 6
KpantoBas on- | TerumoBoe m3nyueHne. PacnpeneneHue sHepruu B 2 2
THKA. CHEeKTpe a0COIIOTHO YEPHOTO Tea.
KBantoBas runoresa [ lnanka. @OTOHBL 2 2
Breunnii porosnexrpudeckuii apdexr. Buyrpennuit porosdpdexr. Tunsl poroane-
MEHTOB.
JlaBnenue ceera. IloHsTHE O KOPNYCKYJIAPHO-BOJHOBOM NPUPOJE CBETA. 2 2
CamoctositesibHast paboTa O0y4Yaro X CS: 6 1
1. Xumuueckoe IeHCTBHE CBETA, €ro MpUMeHeHne B (hoTorpaduu 1 HEKOTOPBIX
TEXHOJIOTHYECKUX TMporeccax (MOAroTOBUTE pedepar).
2. ®orocuHTe3 (MOATOTOBUTH pedepar).
Tema 7.2 8
®usuka aTroma. | PassutHe B3TISI0B HA CTPOSHHUE BEIECTBA. 2 2
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax Bogopoaa. AnepHas Moaenb atoMa. OmbITh 2 2
2. Pezepdopna.
Mogens atoma Bogopoaa no H.bopy. I'unoresa ae bpoiins. 2 2
CootHoteHne HeonpenenéHnocrel Iefizendepra. KBaHTOBBIE reHEpaTOpPHI. 2 2
CamoctositesibHast paboTa O0yYarO X CS: 5 1
1. IlonyueHne paguoakTUBHBIX U30TOIOB U UX IPUMEHEHUE B MEULIMHE,
MPOMBIIIICHHOCTH, CEJIbCKOM X035IHCTBE (IMMOATOTOBUTH pedepar).
2. Bunbl kocMudeckoro usaydeHus. [lornomenne kKOCMUYECKOro U3JIy4eHUs B 36MHOM
arMocdepe (moarotoButs pedepar).
Pasnean 8. 8
IBOJIIOLIHS BCEJICHHOM
Tema 8.1 4
Crtpoenue u Crpoenue u pazsutrue Bcenennoil. Hama 3Be3mHast cucrema — Il anmaktuka. [pyrue 2 1
pa3BuTHE raJJaKTUKH. beckoHeuHoCcTh BeeneHHOoM.
BCeICHHOI [Tonstue o xocmonoruu. Pacmupsiromasics Beenennasa. Mogens ropsiueit BeeneHHoil. 2 1

Crpoenue u npoucxoxkaeHue ['anaktuk. TéMHast MaTepusi U TEMHAsI SHEPTHsL.
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Tema 8.2 4
JBOTIOLUSA Dpomronust 3Be3n. 'mmoresa mpoucxoxaeHus: COMHEYHOM CUCTEMBI. TepMOsiAepHBIN 2
3Be3n CHHTES3.
[Ipobaema TepmosinepHol sHepreTuxu. JHeprust CoHIA 1 3Be31. DBOJIIOLIUS 3BE3]. 2
Hroro: 174
Bcero: 255

JU11 XapaKkTepUCTHKU YPOBHA OCBOCHHA Y4e€OHOI0 MaTepHaa HCIOIb3YIOTCA CIACAYIONUME 0003HAUCHHS:

1 -03HaKOMHTETBHBIH (Y3HABAHUE PAHEE U3YICHHBIX 0O BEKTOB, CBOWCTB);

2-penpoAyKTHUBHBIN (BBITOJHEHHUE ICATCILHOCTH O 00pa3ily, HHCTPYKIWH WU IO PYKOBOJICTBOM);
3-mpo Ay KTHBHBIHN (IUITAHHMPOBAHUE W CAMOCTOSTEIFHOE BBIIOJIHCHHCE ACATCILHOCTH, PEIICHIE TIPOOICMHBIX 33/1a1)
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3. YCJIOBUSI PEAJTU3ALIMM PABOYEI TPOT'PAMMBI YUEBHOI
JUCIHUATLINHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecrne4YeHuIo

Peanuzanus paboueii nporpaMmmel y4eOHONW AUCHMILTUHBI TPEOYET HANMYMS
yueOHOro kabuneta « Ou3nKay.

O6GopynoBanmne yueOHOro KabuHeTa:
1. KitaccHas mocka.
2. Y4eOHO-HamIsIIHbIE MOCOOMS: (PMIIBMBI, CJTAHbI BBIMOIHEHHBIE B Paint.
3. Y4eOHble mOcOOMs 1 METOAMYECKAS JTUTEPATYpa.
4. JleMOHCTpaIMOHHOE 000PYI0BAHUE.

JIEMOHCTpallMOHHBIA HAOOP MO ONTHKE.
JIMH3a Ha IOJCTaBKe.

Jlyna Ha noACTaBKe.

MartoBbI€ CTEKIA.

Moaenb «3emist - COJTHLEY.

Ha0op nn@ppakiiuOHHBIX PEIICTOK
Habop muus.

OcBetutens O111.
I1mockonapalieIbHBIC CTCKISHHBIC TPU3MBI
CtpoOockor.

biok

Becel ipy>KHHHBIC

JBYCTOPOHHHUHN OAJITUCTUYCCKUN TUCTOJIET
JepeBsSHHBIC OPYCKH

JHAMOMETP ACMOHCTPALlMOHHBIN
JMHaMmoMeTp J1adopaTtopHbiid U-5 H
JIMHaAaMOMETp ASMOHCTPALMOHHBIA 0-5 H.
JlMHaMmoMeTp J1adopaTtopHbiil U-4 H
/KeJod

Mojenb pakeTsl ASHCTBYOIIAs

Habop rpy30B A1€MOHCTpallMOHHBIN
HabOop rpy3oB 1ab0paTOpHBIN.

Habop kepaMu4eCKnuX MarHuToB.
Habop MarHuToB AyrooopasHbIx
Habop MarHuToB NOJIOCOBBIX

Pergar nadopatopHBIA

1 enexka caMmOABIKYIIAsICS

1 puOomMeTp

LTaHT€HIIUPKYJIb

AMIICPMETP AEMOHCTPALlMOHHBIN
AMIIEpMETp J1adOPATOPHBIN
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BartMeTp IeMOHCTPAnOHHBIN

BuTok B MAarHuTHOM I10JIC 3EMJIA

Butok ¢ TokoMm 2

Bononarpesareib

BoabT™MeTp I€EMOHCTPATUOHHBIN
BoneTt™MeTp 1a00paTOPHBII

1 enepatop SACKTPUUCCKUN

1 nIB3bI U3 (POJIBIH.

VICTOYHUK NMUTAHUA Ja00PATOPHBIN
Karynika HHIYKTUBHOCTH JTa00paTOpHAs
Knro4d 1eMOHCTpaluOHHbBIA

Knro4d nabopaTopHbiid

Kommac

Konpaencarop nepeMeHHON €EMKOCTH
JlaMIIo4Yku 1a00paTOpHBIC

Mara3uH COnpOTHUBIICHUN

Mara3uH COnpOTHUBIICHUMN.
MUKpPOMYJIBTUMETP HUPPOBOH
MunnmaaMnepmeTp JJadopaToOpHBIA
Moaenp MOJIEKYJISIPHOI'O CTPOCHUST MarHnuTa
Moaenp paauonpueMHUKA JETCKTOPHOTO
Mojenb JICKTPOCUCTUHNKA

Habop ra3oHanoaHECHHBIX TPYOOK

Habop no 371eKTposm3y (A€MOHCTPAllMOHHBIN )

Habop 1o 31eKTpoJin3y ¢ yroJibHBIMU 3JIEKTPOJAMHU.

Habop mo 371eKTpOCTaTUKE
Ocuuorpad

LlnuTKa SJICKTpUYCCKas

11puOop AJig AEMOHCTpALUU ITpaBuia JleHa
Pamxka BpamieHus B MAarHUTHOM II0JIC 3€MJIA
Pe3ucroper 1adopaTopHbIC

Peocrar madopaTopHBIi

Peocrarsl IEMOHCTPAIIMOHHBIC
Crmpais - pe3ucTop radoparopHas
Cnoupanb- pe3UCTOp

CrekasgHHast 1 Y00HUTOBAS NAJIOYKH.
CyaTanbl 2JISKTPHUECCKUEC

1 epMOCOIIPOTUBIICHUE

1 parcgpopmartop.

1 paHc(opMaTOpPHI HA TTAHEIIAX
ODIIEKTPUYECCKUN 3BOHOK
OJIEKTPOMArHuT pa3zOOpPHBIN
JIIEKTpONeYb.

DJIEKTPOCKON

JIEKTPOopOpHAs MAIIUHA.
ApeoMeTp
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Benepko Apxumena

Becor

I urpomerp.

KanopuMmeTp ¢ HarpeBareyiem

KameproH

KanopuMeTpsl 1adOpaTOpHBIC

MeH3ypKu JeMOHCTPALlMOHHBIC
MeH3ypku J1adopaTOpPHBIC.

Mogaenb ra3oBol TYpOUHBI
MOHOBaKyyMMETpP YUCOHBIN

HaOop kanuiisipoB

Habop npoOdupok

Habop tea a1 KaJIopuMeTpUISCKUX padoT.
Hacoc py4HO# BaKyyMHBIM.

Hacoc pyuHnoit

I1pnOop it IEMOHCTpAUU OOTCKAHUS TCJT
I1pnOop aJist n3y4eHUs ra30BBIX 3aKOHOB.
IlcuxpoMETp U TUTPOMETP BOJIOCSHOM
L1puOop s neMoHCcTpanuu aedpopmManun
Cocyabl coodmaronuecs

COupTOBKHU

l'apenka BakyymMHas

lepMoMeTp AECMOHCTPALlMOHHBIN
LuuHAPE CBUHIIOBBIC CO CTPYTOM.

Lllap ansg B3BEHIMBAHUSA BO3AyXa

Hlap Ilackamns

Llap ¢ xonsriom

Texnnueckue cpeacTBa 00y4eHus :
1. KommbroTep.
2. MynbTUMEara MpoOEKTOP.
3.  Dkpan.
4. JleMOHCTpalMOHHbBIE TPUOOPHI.

3.2. UnpopmannoHHOE 00ecnedeHue 00y4eHus

[lepeueHp  peKOMEHAYEeMBIX  y4eOHBIX  M3gaHWid, HMHTEpHET-pecypcoB,
JOTIOJTHUTEIIBHOM JINTEPATYPHI

OcHoeéHble UCMOYHUKU

1. Crapoay6uesa, ['.I1. Kypc nexuuii no pusmnke (MexaHuka, MOJIEKYJIIpHAs
(¢u3nKa, TEPMOAMHAMHUKA. DNEKTPUUECCTBO U MATHETU3M ) [ DNEKTPOHHBIMA
pecypc] : yued. mocodue / I'.I1. CrapoayOnesa, A.A. XameHko. —
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u  sHoukioneauu).  www.booksgid.com (Boo” Gid. DOnexTpoHHas
OnbIuoTEKA).

4. OOpazoBaTeNbHbIE peCYpChl MHTEPHETA. DHU3MKa [ DNEKTPOHHBIN pecypc]:
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4. KOHTPOJIb Y1 OLIEHKA PE3YJBTATOB OCBOEHUSA YUEBHOI

JUCHUATLINHBI

KoHTponb W OlLleHKa pe3yJNbTaTOB OCBOSHHUS Y4eOHOH MUCUMUIUIMHBI OCYIIECTBIISETCS

npenogaBarcjyieM B IIPOHECCE TECTUPOBAHMA,

VHJUBUAYAJIbHBIX 3aJaHUN

d TaKXXC BbIIIOJHCHUA O6yLIaI-OH_II/IMI/IC$[

Conep:xxanue
o0yueHust

XapakTepucTHKA OCHOBHbIX BH/I0B
AesITeJIbHOCTH 00y4aronuxcsi (Ha ypoBHe
Y4eOHBIX AeiicTBHIl)

®DopMbI U METOABI
KOHTPOJISA H OLIeHKH
pe3yJabTATOB 00y4eHUs

Bsenenune

YMeHUs NOCTAaHOBKH LiENEeH NeATEeIbHOCTH,
TUTAHUPOBAHMS COOCTBEHHOM NeSITeIbHOCTH
JUTs1 NOCTUKEHUS TOCTABJIEHHBIX LIETIEH,
MPEeABUACHHUS BO3MOXKHBIX PE3YJIbTATOB 3TUX
NENCTBUI, OPTaHU3ALUU CAMOKOHTPOJIS U
OLICHKH MOJYYEHHBIX PE3YJIbTATOB.

Pa3Butne ciocoOHOCTH SICHO U TOYHO
U3J1araTb CBOU MBICIIH, JIOTHYECKU
00OCHOBBIBAThH CBOKO TOUKY 3PEHHH,
BOCIIPUHUMATD U aHAJIU3UPOBATH MHEHHUS
co0eceHUKOB, IPHU3HABAs IPABO APYTOro
YEJI0BEKA HA HHOE MHEHUE.

IIpoussenenne nu3MepeHus pr3MUECKUX
BEJIMYUH U OLIEHKA I'PAHULIbI IOTPELTHOCTEN
U3MEPEHUH.

IIpencrasneHue rpaHULIbl OTPEIIHOCTEN
U3MEPEHUI MPH MOCTPOSHUH IrPaduKOB.
YMeHNe BBICKa3bIBATb TMIIOTE3bI IS
0OBSICHEHUST HAOIOJAEMBIX SIBJICHUH.
YMeHue npeanaratb MOAEIH SIBJICHUH.
VYka3aHue rpaHul] NPUMEHUMOCTH
¢dusnyecknx 3aKk0HOB. M3N0KeHHe OCHOBHBIX
MOJIOXKEHUN COBPEMEHHON Hay4YHOU KapTUHBI
MHpa.

IIpusenenue npuMepoOB BIUSHUSA OTKPBITUH B
¢du3nKe Ha POrpecc B TEXHUKE M TEXHOJIOTHH
MIPOU3BOACTBA.

HUcnons3osanne HMHrepHera g noucka
uHpopManun

1. ®ponTanbHbIE U
VHJIUBUYaJIbHbIE
Oecempl

1. MEXAHUKA

Kunemaruka

IIpencraBneHne MEXaHUUECKOTO ABH)KEHUSI
TeJla ypaBHEHUsIMU 3aBUCUMOCTU KOOPAUHAT
U MpOeKLel CKOPOCTH OT BPEMEHU.
IIpencraBneHne MEXaHUUECKOTO ABH)KEHUSI
TeNna rpaguKaMu 3aBHCUMOCTH KOOPJUHAT U
MpoeKLHel CKOPOCTH OT BPEMEHU.
Onpenenenue KOOpAUHAT MPONHIEHHOTO MYTH,
CKOPOCTH M YCKOPEHHS TeJia 1o rpaduxam
3aBUCUMOCTH KOOPAMHAT U MPOEKLUN CKOpPO-
CTH OT BpeMeHU. OnpezeneHrue KOOpAUHAT
MPONHAEHHOI0 MyTH, CKOPOCTHU U YCKOPEHUS

1. ®ponTanbHbIE U
WHIUBHUyaJIbHBIC
Oecempl

2. Kaprouku —
3a/1aHUs

3. Camormposepka u
B3alMOIIPOBEpKa
pabor




TeJia 10 YPaBHEHUSIM 3aBUCUMOCTH
KOOPAWHAT U IPOEKLUH CKOPOCTH OT
BpPEMEHH.

[IpoBeneHre CpaBHUTEIPHOTO aHATHU3A
PaBHOMEPHOTO U PABHOMIEPEMEHHOTO
JIIBUKEHUH.

VYka3aHue UCIIONIb30BAHUS MTOCTYIATEIbHOTO
U BPAIIaTeNIbHOTO IBIJKEHUN B TEXHUKE,
[Ipuobperenue onbiTa paboOThI B IpyIe C
BBITIOJTHEHUEM Pa3JIMYHbIX COIIMATbHBIX
poJieil.

PazpaboTka BO3MOKHOM CUCTEMBI ACHCTBHI U
KOHCTPYKIUU JJIs1 SKCIIEPUMEHTATbHOTO
onpeAeseHUs] KHHEMATHYeCKUX BEJTHMYMH.
[IpencraBnenue wHpOpMAMK O  BUAAX
JBVKCHMSI B BUIC TaOJIUIIBI

3aKoHbI
MEXAHUKH
HboTtoHa

OO0mbsicHeHNE TEMOHCTPALIMOHHBIX
5KCINEPUMEHTOB, MOATBEPKAAOIINX 3aKOH
HUHEpLUU

Hsmepenue maccel Tena

H3mepenue cuiibl B3aUMOAEHCTBUS TEJ
Brraucnenue 3HaueHUs CUJ 1O U3BECTHBIM
3HAYEHUSIM MAcC B3aUMOJAECHUCTBYIOIINX TEI U
UX YCKOPEHUN

Bruucnenue 3HaueHus yCKOPEHUH Tel 1O
M3BECTHBIM 3HAUEHUSM AEHCTBYIOLINX CUJI U
Macc Teln

CpaBHEHHUE CHIIBI ICUCTBUSA U
MPOTUBOJAECHCTBUS

IIpuMeHeHMe 3aK0Ha BCEMUPHOTO TATOTEHUS
IIPU pacyeTax CHJI U YCKOPEHUH
B3aUMOJIEUCTBYOIINX

Tel

CpaBHeHue yCKOpeHUs CBOOOAHOTO MaAeHHs
Ha riaHeTax CONHEYHOM CHCTEMBI
Brinenenne B Tekcre yaeOHHKA OCHOBHBIX
KaTeropui HayuyHot nH(popManuu

1.

2.

®@poHTaIbHBIE U
WHIUBHUyaJIbHBIC
Oecempl
IIpakTuueckas
pabota

3aKoHbI
COXpPAHEHHS
MEXAHHKEe

B

IIpuMeHeHMe 3aK0HAa COXPaHEHUs] UMITYJIbCa
11l BBIYMCIIEHUS] U3MEHEHUI CKOopocTel Tel
MIPU UX B3aUMOMAEHUCTBUSAX.

Hsmepenne paboThI CHIT M UI3MEHEHHUE
KMHETUYECKOW SHEepPruu Tena. Beruucnenue
palOThI CHIT ¥ NI3MEHEHHUS] KHHETUYECKOH
SHEPruu Tena.

Bruucnenne noTeHIUANbHON SHEPTUH TEI B
rpaBuTalMOHHOM noJe. OnpeneneHue
MOTEHLUATbHON 3HEPTUU YIIPYTO
ne(opMHUPOBAHHOTO TeJa 10 U3BECTHOM
nedopmanuu 1 KECTKOCTH Tea.
IIpuMeHeHMe 3aKOHA COXPaHEHUsI
MEXaHUYECKOM SHEPruu Npu pacyeTax

3.

4.

®@poHTaIbHBIE U
WHIUBHUyaJIbHBIC
Oecempl
IIpakTuueckas
pabota




PE3yJbTaTOB B3aUMOAEHCTBUH TEN
rpaBUTAIUOHHBIMU CHJIAMHU U CUJIaMU
VIPYTOCTH.

Vkazanue rpaHul NpUMEHHUMOCTHU 3aKOHOB
MEXaHUKH.

VYkazaHue  y4eOHBIX  AMCUUIUIMH,  TIpU
HU3YUCHUHU KOTOPBIX HUCIIOJB3YIHOTCA 3aKOHBbI
COXpaHEHUs

2. OCHOBBI MOJIEKYJIAPHON ®U3UKHU U TEPMOJIUHAMUKA

OcHoBbI BrinonHenue 3kCepuMEHTOB, CIy>KaluX 1. UnpuBuayanpHbie
MOJIEKYJISIPHOH | 111 OOOCHOBAHMS MOJIEKYJISIPHO- U TPYMIIIOBBIC
KHHETHYeCKOU kuHeTn4eckoi Teopuu (MKT). MACbMEHHBIC
TEOPHH. Pemenne 3a1a4 ¢ mpuMEHEHUEM OCHOBHOTO padoThI
NpeanbHbIl ra3 | ypaBHEHUS MOJICKYJISIPHO-KUHETUYECKOM 2. Pa3HOypOBHEBBIE
TEOPHUH Tr'a30B. TECTBI
Ornpenenenne mapaMeTpoB BEIIECTBA B 3. DpoOHTaNbHBIE U
ra3000pa3HOM COCTOSTHHM Ha OCHOBAaHHUH WHIUBHUyaJIbHBIC
YPaBHEHUsI COCTOSIHUS UAECAIBHOIO rasa. Oecenbl
OnpeneneHue napamMeTpoB BELLECTBA B
ra3000pa3HOM COCTOSTHIH U TPOUCXOMSIIIINX
MPOIIECCOB MO rpadukaM 3aBUCUMOCTH P
(T).V(T), p (V).
DKCrnepUMEeHTaIbHOE HCCIel0BaHNE
3asucumoctu p (T), V (T), p (V).
[Ipencrasnenue B Buae rpagukos
H30XOPHOTO, H300apHOT0 U H30TEPMUIECKOTO
MIPOLIECCOB.
Brrucnenue cpenHeil KHHETUYECKON
SHEPruH TEIUIOBOIO ABUKEHUSI MOJIEKYJI [0
WU3BECTHOM TeMIepaType BELIECTBA.
BrickaspiBanne rumnores s OOBSICHEHHS
HaOJIOTaeMBIX  SIBIEHUH. YKa3aHHWe TPaHMUII
MPUMEHUMOCTH MOJENN «UACAJIbHBIA raz» U
3ak0HOB MKT
OcHoBbI Hsmepenue koaudecTsa TeIIOTHI B 1. UnpuBuayanbHbIE
TePMOAHMHAMUKH | IIpoleccax Temonepenauu. Pacuer U TPYMIIIOBBIC
KOJINYECTBA TETUIOTHI, HEOOXOAMMOTO IS MMUCbMEHHbBIE
OCYLIECTBJICHUS 3aJaHHOrO MpoLecca ¢ padoThI
Teronepenayei. Pacuer usMeHeHus1 BHy- 2. Pa3HOypoOBHEBbBIE
TPEHHEeH SHepruu Tei, paboThl U TECTBI
MEPETAHHOTO KOJIMYECTBA TEILIOTHI C 3. DpoOHTaNbHBIE U
HCIIOJIb30BAHUEM MEPBOTO 3aKOHA WHIUBHUyaJIbHBIC
TEPMOJUHAMUKH. Oecempl

Pacuer paboTel, COBEpIISHHOH ra3oM, 1o
rpaduxy 3aBucumoctd p (V).

Boruucnenne paboTsl raza, COBEpLISHHOHN MpH
U3MEHEHUU COCTOSHUS 110 3aMKHYTOMY
nukiy. Berancnenue KIIJI npu cosepiiennn
razom paboThl B IpoLeccax U3MEHEHUs

COCTOSIHUSI IO 3AMKHYTOMY LIHKJTY.
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OO0mbsicHEeHNE PUHIUIIOB EHCTBHS TETIOBBIX
MawuH. JleMoHCTpauus ponu GU3NKU B
CO3JaHUHN U COBEPILICHCTBOBAHHUU TCIJIOBBIX
IBUTraTejIei.

HznoskeHre CyTH SKOJOTHYECKUX TPOOIeM,
00yCIOBIEHHBIX PabOTOMN TETIOBBIX
JOBUTATENEN U NPEINIOKEHNE TyTH UX
pelieHus. Y Ka3aHue rpaHul] IPUMEHUMOCTH
3aKOHOB TCPMOAVMHAMUKH. YMeHue Bect
AUAJIOr, BBICJIYIIMBATE MHCHUE OIIIOHCHTA,
y4acTBOBATh B JUCKYCCHUU, OTKPBITO
BbIpaXKaTb U OTCTaUBATh CBOIO TOYKY 3PCHUA.
VYkazaHue  y4eOHBIX  AMCUUIUIMH,  TIPU
U3YyYEHHH KOTOPBIX HCIONB3YIOT YUeOHBIH
mareprai «OCHOBbI TEPMOTHHAMKID

CsoiicTBa H3mepenne BIa)KHOCTU BO3AYXaA. HnauBunyanbHbie

napoB, S KHAKO- | Pacuer KonmudecTBa TEIUIOTHI, HEOOXOIMMOTO U FPyNIOBBIE

cTeil, TBepAbIX | A OCYLIECTBJICHUs MpoLecca Mepexona MHUCBMEHHBIE

Tea BELIECTBA U3 OJHOIO arperaTHOro COCTOSIHUS padoThI
B IPYTOE. PasHoypoBHeBbIE
DKCrnepuMeHTalbHOe UCCJIEIOBAaHNE TECTBI
TEIUIOBBIX CBOMCTB BewecTsa. Ilpusenenue ®DpoHTaNbHBIE U
NPUMEPOB KANWUAPHBIX SIBICHUHA B OBITY, WHIUBHUyaJIbHbBIE
MPUPOJIE, TEXHUKE. Oecempl
Hccnenosanne  MEXaHMYECKUX  CBOWCTB
TBepabIx Ten. llpuvenenme ¢uzmueckux
MOHATHI M 3aKOHOB B y4e€OHOM Marepuaje
npodeCcCHOHATBHOTO XapakTepa.

HUcnons3osanne HMHrepHera g noucka
uHpOpMaLUK O pa3padoTKax M MPUMEHEHUSIX
COBPEMEHHBIX  TBEPABIX U  aMOPQHBIX
MaTEPUAJIOB

3 DJIEKTPOJUHAMUKA

DJeKTpoCcTATHK | BprKCIeHHe CUIT B3aMMOEUCTBUS TOUEUHBIX Kaprouku —

a SJIEKTPUYECKUX 3aPSO0B. 3aAaHus
Bruucnenue HanpsoKeHHOCTH KontponpHsbie
3JIEKTPUYECKOrO MOJIst OHOTO U HECKOJIBKHUX BOIPOCHI
TOYEUYHBIX JJIEKTPUYECKHUX 3aPsAI0B. HWnnusunyanbHbie
Brrucnenue noteHnuana 3JeKTpUYECKOro U FPyNIOBBIE
TIOJIs1 OAHOTO U HECKOJIBKUX TOYEUHBIX MHUCBMEHHBIE
3JEKTPUYECKUX 3apsanoB. M3mepenue padoThI
Pa3HOCTU MOTEHLUAJIOB. Pedepatsr

Hsmepenue sHEprun 31eKTPUIECKOro Mo
3apsSPKEHHOrO KOHIECHCATOpA.

BbI‘{I/ICHeHHe 3Hepr1/11/1 BHGKTpI/ILIeCKOFO T10JI51
3apsSPKEHHOrO KOHIEHCATOopa.

Pa3pabotka miaHa ¥ BO3MOKHON CXEMBbI
NEUCTBUN DKCIIEPUMEHTAIBHOIO ONPEAEIEHUs
3JIEKTPOEMKOCTH KOHAEHCATOPA U AUIJIEK-
TPUUECKON MPOHULIAEMOCTH BELIECTBA.
IIpoBenenue CPaBHUTENBHOTO aHaJim3a




IPAaBUTAIIMOHHOTO U 3JIEKTPOCTATUYECKOTO
noyeun

IMocTogHHBIH
TOK

OO0mbsicHeHHE TIPUPOBI SJIEKTPUIECKOTO TOKA
B MeTaJlJIax, 3JIEKTPOJINTAX, Ia3ax, BaKyymMe U
MOJIyIPOBOJIHUKAX

IIpuMeHeHMe 3IeKTponIn3a B TEXHUKE
IIpoBeneHne CpaBHUTEIBHOIO aHAIN3A
HECAMOCTOSITEJIbHOTO U CAMOCTOSI-TEJIbHOTO
ra3oBbIX Pa3psiaoOB

HsmepeHne MOLITHOCTH 3JIEKTPUYECKOTO TOKA.
Hsmepenune 3/1C u BHyTpeHHEro
COTPOTUBIIEHUS UCTOYHHUKA TOKA.
BrinonHeHue pacyeToB Cubl TOKA U
HAIpPSKEHUH Ha YYaCTKAX 3JIEKTPUUECKUX
ueneii. OObsICHEHNE HA TIPUMEpPE
SIIEKTPUYECKOHN LEMHU C ABYMSI HCTOUYHUKAMHU
toka (3/1C), B KakoM cjIy4ae HCTOUHUK
3JNIEKTPUUECKON SHEPTUU pabOTaeT B PEeKUME
reHepaTopa, a B KAKOM — B peKUMe
noTpeouTens.

Onpenenenue TemnepaTypbl HUTU
HakajguBaHus. M3MepeHue aJeKTpruiecKkoro
3apsa 3JeKTPOHa.

CHsiTHE BOJNBTAMIIEPHON XapaKTEPUCTUKHU
auofa.

IIpoBeneHne CpaBHUTEIBHOIO aHAIN3A

MOy TPOBOJHUKOBBIX AUOJIOB U TPUOOB.
Hcnone3zoBanue MHTEpHETA 111 HOUCKA
UH(POPMALIUU O MEPCIEKTHBAX PA3BUTHS
MOJTy TPOBOJHUKOBOM TEXHUKH.

Y cTaHOBKAa NPUYMHHO-CJIEICTBEHHBIX CBSI3€i

1.

2.

3.

®@poHTaIbHBIE U
VHJIUBUYaJIbHbIE
Oecenbl
HnauBunyanbHbie
Y IPYIIOBBIC
MUCbMEHHbBIC
paboThI
KontponpHsbie
BOIPOCHI

MarnurtHble
ABJEHHUS

Hsmepenne HHAYKIIMN MarHUTHOTO MOJIS.
Brruaucnenue cuii, AEHCTBYIOLUX HA
MIPOBOJHUK C TOKOM B MAarHUTHOM IOJIE.
Brruaucnenue cuii, AEHCTBYIOLIUX Ha
SJEKTPUUECKHUN 3apsill, ABUXKYILHUNICS B
MarHUTHOM MOJIE.

Hccnenosanue sIBICHUIN 31€KTPOMArHUTHON
WHOYKLUH, CAMOUHAYKLIUH.

Brrucnenue 3HEprud MarHUTHOTO MOJIA.
OOmbsicHeHHEe PUHINTIA TEHCTBHS
3JIEKTPOABUTATEIIS.

OO0mpsicHeHHEe PUHINIIA TEHCTBHSI TeHepaTopa
3JIEKTPUYECKOrO TOKA U
3IEKTPOU3MEPHUTEIBHBIX IPUOOPOB.
OO0mbsicHeHHEe PUHINIIA TEHCTBHUS MacC-
cnekrporpada, yCKOpUTENeH 3apsKeHHBIX
gactul. OObsACHEHNE POIM MArHUTHOTO TOJIS
3eMIu B )KM3HU PAaCTeHU, )KUBOTHBIX,
YEJIOBEKa.

IIpuseneHne NpuMepOB NPAKTUYECKOTO

1.

2.

®@poHTaIbHBIE U
VHJIUBUYaJIbHbIE
Oecenbl
HnauBunyanbHbie
Y IPYIIOBBIC
MMIChbMEHHbBIE
paboThI
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MNPUMEHEHUA U3YUCHHBIX ﬂBHeHHfI, 3aKOHOB,
npuOOpPOB, YCTPOHCTB.

ITpoBenenne cpaBHUTENBHOTO aHAIN3A
CBOHCTB 3JIEKTPOCTATHUECKOTO, MATHUTHOTO
U BUXPEBOTO SJIEKTPUUECKUX ITOJIEH.
OObpsicHeHHe Ha  TpUMEpe  MAarHUTHBIX
SIBJIEHU, ovemMy bu3uKy MOKHO
pacCMaTpruBaTb KaKk METAOUCHUIIIINHY

4 KOJEBAHUSA U BOJIHBI

Mexanuuyeckue
KO0JIe0aHHUA

Hccnenosanue 3aBUCHMOCTH ITepUOaa
KOJIe0aHUH MaTEeMaTUYECKOrO MasITHUKA OT
€T0 JJIMHBIL, MaCChl U aMILJIUTYAbL KOHe6aHHI>'I.
Hccnenosanue 3aBUCHMOCTH ITepUOaa
kosiebaHui rpy3a Ha IPy KUHE OT €r0 MacChl
H JKECTKOCTU MPYKUHBL Brrauciaenue
nepuosa KojaeOaHui MaTeMaTHIECKOTO
MAasITHUKA TIO U3BECTHOMY 3HAYCHHIO €r0
IMHBL Beraucnenne nepuona konedaHmi
rpys3a Ha Ipy>KUHE 10 U3BECTHBLIM 3HAYEHUSIM
€70 MAaCChl U JKCCTKOCTHU MPYKUHBL.
BripaboTka HaBBIKOB BOCIIPUHUMATD,
aHATM3UPOBATh, epepadbaTbiBaTh U
NPEAbSBIATE UHPOPMALHIO B COOTBETCTBUH C
IIOCTABJICHHBIMU 3a4a4YaMU.

[IpuBenenne npuMepoB aBTOKOJEOATETBLHBIX
MEXaHUYECKUX CHUCTEM. IIpoBenenue
kjaccudukanuu KonedaHui

®@poHTaIbHBIE U
WHIUBHUyaJIbHbBIE
Oecenbl
Kaprouku —
3aAaHus
PasHoypoBHeBbIE
TECTBI

Ynpyrue BoJIHBI

H3mepenune anuHbI 3ByKOBOM BOJIHBI IO
pe3yJbTaTaM HaOmoaeHuin uaTepdepeHn
3BYKOBBIX BOJIH.

Habmonenne u 0ObsICHEHNE SBIEHUM
uHTEepQepeHINU 1 TudpakInu
MEXAHUYECKHUX BOJIH.

[IpencraBnenue obnacreli mMpUMeHEHUs
yJIBTPa3ByKa U MEPCIEKTHBBI €r0
UCTIOJIb30BAHUS B PA3JIMYHBIX O0JIACTSIX
HAYKW, TEXHUKH, B METULIUHE.

WznoxeHne CyTH SKOJOTHYECKUX MpodiieM,
CBSI3AHHBIX C BO3ACHCTBHEM 3BYKOBBIX BOJH
Ha OpPTaHU3M YeJIOBEKa

®@poHTaIbHBIE U
WHIUBHUyaJIbHbBIE
Oecenbl
Kaprouku —
3aAaHus
PasHoypoBHeBbIE
TECTBI

JIeKTPOMATHHT
HbI€¢ K0JIe0AHUS

HabnroneHne oCuiIorpaMm rapMOHUYECKHX
KOJIeOAHUI CUJIBI TOKA B LIEIIH.

HsmepeHue 371eKTPOEMKOCTH KOHIEHCATOPA.
NsmepeHre HHIYKTUBHOCTD KATYIITKH.
HccnenoBanue siBIEHUSI 3JIEKTPHUECKOTO
pe30HaHCa B MOCJI€0BATEIBHOMN LIETH.
[IpoBenenue aHamOrHu MeXay (HU3UIECKUMU
BEJINYMHAMU, XapaKTePU3YOIIUMU
MEXaHHUYECKYIO u 3JIEKTPOMATHUTHYIO
KkoJyie0aTeIbHbIE CUCTEMBL.

®@poHTaIbHBIE U
WHIUBHUyaJIbHbBIE
Oecenbl
Kaprouku —
3aAaHus
PasHoypoBHeBbIE
TECTBI




Pacuer 3HaueHui CUibl TOKAa U HaNpsKEHUS
Ha dJIEMEHTAax LeNH MePEMEHHOI0 TOKa.
HccnenoBanue MPUHLMNA NENCTBUSA
Tpancopmaropa. HccnenosaHue TpHUHLIUAIA
NeCTBUSl TreHepaTopa IEPEMEHHOIO TOKa.
HUcnons3osanne HMHrepHera g noucka
uHpOpPMALMM O COBPEMEHHBIX Criocobax
nepefadn IeKTPO3IHEPr U

Onekrpomaraut | OcyliecTBieHue paauonepenadn " ®poHTaNbHBIE U

Hble BOJIHBI paauonpuema. HccnenoBanue  CBOWCTB WHIUBHUyaJIbHBIC
SJAEKTPOMATHUTHBIX  BOJIH C  TOMOLIBIO Oecempl
MOOMIIbHOTO TenedoHa. KapTouku —
Pa3Butne HeHHOCTHOTO OTHOIIEHUS K 3a7aHus
U3y4aeMbIM Ha ypoKaxX (pu3uku oObeKTaMm u PaznoypoBHeBbIe
OCBaMBaE€MbIM BHIIAM JEATEIbHOCTH. TECThI
OObsiCHeHNE TPUHLIUITHATBHOTO Pa3IMIHs
MPUPOIBI YIPYTHX U SJIEKTPOMArHUTHBIX
BOJIH. U3J103K€HME CYyTH 3KOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C 3JIEKTPOMATHUTHBIMU
KOJIEOAHUSIMHU U BOJTHAMH.
OOBbsiCHeHUE POJIU BJIEKTPOMATHUTHBIX BOJIH
B COBPEMEHHBIX UCCIENOBaHUIX BeenenHoi

S OONTUKA

IIpupona ceera | I[IpumeHeHue HA NIPAaKTHKE 3aKOHOB HUnanuBuayanbHbie
OTPAXKEHUS U MPEJIOMJIEHUS CBETA MTPHU U TPYMIIIOBBIC
PELICHUH 3a71ad. MACbMEHHBIC
OmnpeneneHue CeKTPalbHbIX MPAHUL] padoThI
YYBCTBUTEIBbHOCTH YEJIOBEUECKOTO IJI1a3a. Camormnposepka u
YMeHue cTpouTh U300paKeHUs MPEAMETOB, B3aUMOTIPOBEPKA
naBaeMble JTMH3aMU. PacueTr paccTossHus OT pabor
JIUH3BI O U300paKEHUs MPEAMETa. HUnanuBuayanbHbie
Pacuer onTu4eCcKoi CUIIbI JIUH3BI. MPOEKTHBIE
Hsmepenne GOKYCHOTO paCCTOSIHUSI JIMH3BI, 3a7aHus
HcneiTanue  momeneid  MHKpockoma M
TEJIECKOTIA

BosaHoBbIe Habmonenue sieneHust nHTeppEpeHInN HUnanuBuayanbHbie

CBOMCTBA CBETA | 3JIEKTPOMArHUTHBIX BOJIH. Habmonenue U TPYMIIIOBBIC
SIBJICHUST TU(PPAKIUH 3JICKTPOMATrHUTHBIX MACbMEHHBIC
BOJIH. Habmmonenue siBiieHnst monsipu3aiu paboThI
3JIEKTPOMArHUTHBIX BOJIH. MI3MepeHune NiTuHbI Camomnposepka u
CBETOBOH BOJIHBI 10 Pe3yJIbTaTaM B3aUMOTIPOBEPKA
HaOJIOIeHUs sIBJICHNsT UHTEp(epeHIun. pabor
Habmonenue siBnenust nudpakiiuy CBETA. HUnanuBuayanbHbie
HabOmroneHue siBieHUs MOJSIPU3ALIAN U MPOCKTHBIE
nucnepcuu ceeta. [lonck pasnuunii u 3a/1aHus

CXOJZICTBA MEXy TU(PPAKIHOHHBIM U
IVCTIEPCUOHHBIM CIIEKTPAMH.

[IpuBeneHne  npuUMEpPOB  MOSIBICHUS B
NPUPOAE€ U UCHOJNb30BAHUS B TEXHHKE
ABICHUH  WHTepdepeHInH,  IUPPaKIHH,
NOJISIPU3ALIUT U JHCIEPCUU CBETA.
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Hepqu/IcneHI/Ie MECTOOOB MO3HAHUA, KOTOPHIC

UCTIONB30BAHbl TMPH  HM3YYEHUU YKa3aHHBIX

SIBJICHUI

6 OCHOBBI CHEIUAJIGHOU TEOPUH OTHOCHUTEJBHOCTH

OcHoBbI OOmbsicHEeHHE 3HAUUMOCTH OITBITA 1 TectupoBaHue
CNeLHAJIBHOH Maiikenscona-Mopnu 2 IIpaxTuyeckas
TeOpHH DopmyTupoBaHUE MOCTYJIATOB pabora
otHocuTeabHOCT | OObscHeHHE Y deKTa 3aMeTICHISI BpEMEHU 3 @poHTaNbHBIE U
U Pacuer sHEpPrUM MOKOSI, UMIYJIbCA, SHEPTHH UH/IUBUOYaJIbHBIC

CBOOOTHON 4aCTHUIIBI Oecenbl

BripaboTka HaBBIKOB BOCIIPUHUMATD,

aHaJM3UPOBaTh, epepadaThIBaTh U

NPEAbABIATE HHHOPMALIMIO B COOTBETCTBUH C

MOCTaBJIEHHBIMU

3a1a9aMu

7 DJIEMEHTHI KBAHTOBOU ®U3HKHA

KBanToBasn Habmronate porosanexkrpudeckuii 3¢ QexT. 4 TecrupoBaHue
ONTHKA OO0mbsicHATH 3aKk0HBI CTONETOBA U aBJICHUE 5 IlpaxTtuueckas

CBETa HA OCHOBE KBAHTOBBIX MPEACTABICHUH. pabora

Pacuer MakcUMaIbHON KHHETUYECKON 6 @poHTaNbHBIE U

SHEPTHH 3JIEKTPOHOB TMPU UH/IUBUOYaJIbHBIC

doroanekTpudeckom s dexre. Oecempl

Omnpenenenne padoThl BBIXOJA 3JEKTPOHA T10

rpaguKy ~ 3aBHCUMOCTH  MAaKCHMAaJbHOH

KUHETHYECKONH SHeprud (POTOSJEKTPOHOB OT

4acToThl cBeTa. M3MepeHue paboOThl BhIXOIA

3JIEKTPOHA.

[lepeuncnennie TpPUOOPOB  YCTAHOBKH, B

KOTOPBIX TMPHUMEHSETCA 0e3- WHEPLHOHHOCTh

dororddexra.

ObmpsicHeHnE KOPITY CKYJIIPHO-BOJTHOBOT'O

nyanu3Ma CBOWCTB (oTOoHOB. OOBsiCHEHHE

pOJM  KBAaHTOBOW ONTUKM B  Pa3BUTHUH

COBPEMEHHOM (YU3HKH
duszuka aroma Brmucnenue anunel BOHLI A bpoiins 1 Tectuposanue

YaCTHULIBI 2 @poHTaNBHBIE U

C U3BECTHBIM 3HAYEHHUEM HMITYJIbCA UH/IUBUOYaJIbHBIC

HabOmroneHue TuHEWYATHIX CIIEKTPOB. Oecempl

Pacuer yacToTHI N JJINHBI BOJIHBI
HCITyCKaeMOr'o CBeTa MpHU Nepexoie aToMa
BOJIOPOZA U3 OAHOTO CTAl[MOHAPHOIO
coctosiHus B pyroe. OObscHeHNe
MIPOUCXOXKIEHUS IMHEHYaTOro CIeKTpa aromMa
BOAOPOJA U PA3JINYMS JUHEHYATHIX CIIEKTPOB
paznuuHbIX ra3os. Mccienosanue
JIMHENYaTOro CreKkTpa.

UccnenoBanue npuHUMNa padboThI
JFOMHUHECLEHTHOM Jamriel. HaOmonenune u
0OBsSICHEHUE MPUHLIUTIA AEHCTBUSA J1a3epa.
IIpuBenenue npuMeEpPOB UCMOIB30BAHUS
Jla3epa B COBPEMEHHOMN HAYKe U TEXHHUKE.




HcnonezoBanue HWHrepHeTa s moucka
UH(POPMALIUK O TEPCIEKTUBAX MPUMEHEHHUS
jasepa

duzuxka
ATOMHOIO 1ApPAa

[IpencraBnenue o xapakTepe Y€ThIPEX TUTIOB
(hyHIaMEHTAIbHBIX B3aUMOJEHCTBUN
3JIEMEHTAPHBIX YACTHI] B BHIE TAOTUIIBI
Habmonenue Tpekos anbgha-4acTull B KamMepe
Bunbcona. PeructpupoBanue simepHbIX
U3JIy4E€HHH ¢ MOMOIIBIO cyeTunKa [ elirepa.
Pacder sHeprum CBsi3u aTOMHBIX sITIEP.
Ornpenenenue 3apsiia U MaCCOBOTO YHCJIA
aTOMHOTO SIIPA, BOZHUKAIOIIETO B PE3YJIbTaTe
PaANOAKTUBHOIO pacnaja.

Brrancnenue sHepruu, 0CBOOOKAAIOIIEHCS
MPHU PaIUOAKTUBHOM pacraje.

Ornpenenenne MPOAYKTOB SIIEPHOMN pPEeaKIUu.
Brrancnenue sHepruu, 0CBOOOKAAIOIIEHCS
MIPH sIAEPHBIX peakuusx. [lonumanue
MPEUMYINECTB U HEOCTATKOB UCIIOIb30BAHUS
ATOMHOM SHEPTUH U HOHU3UPYIOLINUX
W3JIyYCHUH B IPOMBIILICEHHOCTH, METUIIHE.
H3noxeHne CyTH 3KOJOTUYECKUX MpoOsieM,
CBSI3aHHBIX C OHWOJIOTUYECKUM JEHCTBHEM
PaANOAKTUBHBIX U3JTyYEHUH.

[IpoBenenue knaccuduKauy 3J1eMEHTaAPHBIX
YACTHII 1O WX (PU3NIECKUM XaAPAKTEPUCTUKAM
(Macce, 3apsiny, BpEMEHU JKH3HH, CIIUHY U
T.J.).

IlonnMaHne LEHHOCTENH HAYYHOrO MO3HAHMUS
MHUpa He BOOOIIE ISl YeIOBEYECTBA B LIEJIOM,
a U KaKOAOro oOyYaroIierocst JIMYHO, IEH-
HOCTEH  OBJANEHHUS METOAOM  HAy4YHOIO
MO3HAHUS TSI JOCTIDKEHUS ycrexa B JII000M
BUJIC TPAKTUIECKON ACATEIHbHOCTH

N =

Tectuposanue
®@poHTaIbHBIE U
VHJIUBUYaJIbHbIE
Oecempl

8 DBOJIOLHS BCEJIEHHOU

Ctpoenue u
pa3BuTHE
BCEJIEHHOH

Habmronenne 3a 38e3namu, JIyHOH 1
utaHeTamu B Teneckorn. Habmonerne
COJIHEYHBIX IITEH C TIOMOIIBIO TEJIECKOMNa 1
COJIHEYHOTO 3KPaHa.

HUcnons3osanne HMHrepHera g noucka
U300paKeHUd KOCMHYECKHX OOBEKTOB W
uHpopMami 00 WX  OCOOEHHOCTSIX
Ob6cyxnenne BO3MOJKHBIX CIICHApHEB
spojqroumu  Bceenennoit.  Mcnonb3osanue
HutepHera nand  NOUCKa  COBPEMEHHOHN
uHpoOpMaLMKu O  pa3BUTHU  BceneHHOH.
Onenka nH(pOpPMALINHU C TTO3ULIH €€ CBONCTB:
IOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJHOTHI,
AKTYaJbHOCTH U T. JI.

1

Tectuposanue

2  ®poHTaIbHBIE U
WHIUBHUyaJIbHbBIE
Oecenbl

IBOJIIOLHA
3Be3a. I'mmoresa

Boruncnenne sHepruu, 0cBOOOKAAOIIEHCST
IIPU TEPMOSIIEPHBIX PEAKLUIX.

1.

HnauBunyanbHbie
TBOPUYECKUE
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NMPOUCX0:KAEHHUS
Coaneunon
CHCTEMBbI

dopmynupoBka mpodiaeM TEPMOsIIEPHOM
SHEPTeTUKH.

OOmbsicHeHNE BIHUAHUS COTHEYHON
aKTUBHOCTH Ha 3emutto. [lonnmanne ponu
KOCMHMYECKHX HCCIEOBAHUN, NX HAYYHOTO U
SKOHOMHYECKOTO 3HAYCHHUSI.

OO6cyxneHne COBPEMEHHBIX THUIIOTE3 O
nporcxoxkeHnr COJHEUHON CUCTEMBI

3a1aHHS
2. Tectuposanue




