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PaGouast mporpamMmma y4ueOHOW AMCIUIUIMHBI pa3paboTaHa Ha ocHoBe [IpuMepHOI mporpaMmbl
oOmeoOpa3oBarenbHOM ~ yyeOHOW  auciumiuHbl  «Dusukay s poeCCHOHATIBHBIX
obpaszoBarenbHblx  opranusanuii  (manmee  CIIO)  (PekomenmoBano — denepalibHBIM
TOCYJapCTBEHHBIM  aBTOHOMHBIM  yupexaeHueM  «®DexepanbHblii  HMHCTUTYT  Pa3BUTHA
obpazoBanus» (OPI'AY «DHUPO») B KadecTBe NPUMEPHOW MPOrpamMMbl ISl peaM3alliu
OCHOBHOMH MpogeccruoHanbHON 00pa3oBarenbHOil mporpamMbl CITO Ha 6a3ze 0CHOBHOTO 00IEro
00pa3zoBaHus ¢ MOJYYCHUEM cpeaHero obmero oopasoBanus [Iporokon Ne 3 ot 21 urons 2015 r.
Perucrpanmonnsiii Homep penensun 3850t 23 wuwons 2015 1. OI'AY «DOUPO») mno
CHEIHUAIbHOCTH CPEIHEro MnpogecCHOHAIBHOIO O0pa3oBaHMs C Yy4eToM JoKymeHta «O0
yTOuHEHUH PexoMmeHJanuii 1Mo OpraHM3alUi MOJYYEeHHs CpelHero oomiero oOpa3oBaHUs B
npeJienax OCBOCHUs 00pa30BaTeIbHBIX MPOrpaMM CpeIHEro MnpodeccuoHalIbHOro 00pa3oBaHuUs
Ha 0a3e OCHOBHOTO oOmero oOpa3oBaHuss C ydeToM TpeOoBaHUI  (enepantbHbIX
rOCyIapCTBEHHBIX  00pa3oBaTENbHBIX  CTaHAAPTOB M  MOJydaeMoil  mpodeccud  WIU
CHELMANTBHOCTH  CpEelHero mnpodeccHoHaIbHOr0 oOpa3oBaHus (mucbMo  JlemaprameHTta
rOCy/IapCTBEHHOW MOJUTUKU B cdepe MOoAroToBkH padboumx kaapoB u IO MwunoOpHayku
Poccun ot 17.03.2015 Ne 06-259) u Ilpumepnbix nporpamm 0011e00pa3zoBaTeNbHbIX Y4€OHBIX
TUCIUIUIMH 1y nipodeccuoHanbHBIX 00pa3oBaTenbHbIX opranuzaunuit (2015 r.)»  mo
CIEIHUAILHOCTH CpenHero mnpodeccruoHanpbHoro obpasoBanus — 13.02.11 Texauueckas
JKCILTyaTanusi U OOCIY)KHBaHHE SJCKTPUUECKOTO M JIEKTPOMEXaHHUUECKOT0 000pynoBaHus (110
OTpacIIsiM)

[TporpamMmma o00mIe0Opa3oBaTeIbHON Y4eOHOW AWCHHMILTUHBI «DU3MKay MpeaHa3HAYCHA IS
u3ydeHus GpU3MKH B MPodhecCHOHANBHBIX 00pa3oBaresibHbIX opranm3anusix CI1O,peanusyronmx
00pa3oBaTeNbHYI0 POTrPaMMy CPEIHEro 00mero oopa3oBaHus B Mpeaeaax OCBOCHUSI OCHOBHOM
npodeccuonansHoit obpazoBarensHoil mporpamMmbel CIIO (OIIOIT CIIO) na 0a3e OCHOBHOTO
obmiero o00pa3oBaHMsA TIPU MOJATOTOBKE KBaTH(PHIMPOBAHHBIX pPadOYMX, CIyXKallUX U
CHELHAINCTOB CPETHETO 3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero oOmiero ooOpa3oBaHUS,
MPEIbSIBISEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yjbTaTaM OCBOCHHS Y4€OHOUW UCIIUTUIMHBI
«Du3nKa», B COOTBETCTBHH C PekOMEHIaMsIMU 110 OpTaHU3alUH MOTyYSHHsI CPEIHETO O0IIero
o0pa3oBaHUs B MpejieNiax OCBOSHHS 00pa30BaTeIbHBIX MPOTPaMM CPEAHET0 MPodeccuoHAIBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro oOmiero obpazoBaHusi ¢ yderom [lpumepHOil OcHOBHOM
o0pa3oBaTeNbHONW MporpaMMBbl CcpelHero oOmiero o0pa3oBaHMs, OJOOPEHHOH pelleHneM
denepabHOTO y4eOHO-METOUYECKOTO O0BEAMHEHUS 1O O0IIeMy 00pa30BaHUIO (IIPOTOKOJT OT
28 utons 2016 r. Ne 2/16-3).

Opranuzanus-pa3paboTuukK: rocy/1apCcTBEHHOE npodeccuoHanbHOe o0pa3oBaTesbHOE
yupexaenue Tynbckoi o0macTu «lL[eKnHCKUI MOMTUTEeXHUUECKUH KOJUIEIK»

PazpaboTunk:
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1. MACHOOPT PABOYEM MPOT'PAMMBI YYEBHOM JIJUCHUTLIAHBI
OU3NKA

1.1. Ob6aacTh NpMeHEeHHUsI IPOTPAMMBI

PaGouass nporpamma yueOHOH IUCHMILIMHBI SIBJIS€TCS YacTbiO IPOrPaMMbl HOJATOTOBKH
CHenHanucToB cpenHero 38eHa 1o cnennanbHoctu CIIO — 13.02.11 Texauyeckast SKCIUTyaTanus
U 00CITyKHUBaHUE 3JIEKTPUUYECKOTO U AIEKTPOMEXaHUYECKOT0 000py10BaHUs (10 OTPACIISIM)
[Iporpamma oOmeoOpa3oBarenbHOi yueOHON auciumuHbl «DPu3nKa» MpenHazHavyeHa s
U3ydyeHuss B IPOQECCHOHATBHBIX  O0pa30BaTENIbHBIX  OpPraHU3alMsiX,  PeATU3YIOLIUX
00pa3oBaTesbHYI0 MPOrpaMMy CpeHEro 001ero o0pa3oBaHusi B Mpejenax OCBOCHUSI OCHOBHOM
npodeccuoHaibHOl obOpazoBarenbHol mporpammbl CITIO (OITOIT CIIO) na 6a3e OCHOBHOTO
oOmiero oOpa3oBaHMsl MpPH MOJATOTOBKE KBAJM(PHIMPOBAHHBIX pabOUYMX, CIyXKalluX,
CHELUATNCTOB CPETHETO 3BEHA.

1.2. MecT0 IMCHUILIMHBI B CTPYKType OCHOBHOW mNpodecCHOHAIBLHOH 00pa3oBaTebHOM
nporpaMmbl:  0011e00pa30BaTENbHBIM LUK, AWCHUIUIMHA [0 BBIOOPY U3 00s3aTENbHBIX
MPEeIMETHBIX o0acTen

1.3. Heau u 3aga4n JMCHUIJIMHBI — TPe0OOBAHMSA K pe3y/JIbTAaTaM OCBOCHUSI AU CUMILIMHbBI:
Copepxanue nporpaMmsl «Pu3KKa» HaPaBIECHO HA JOCTHIKEHHUE CIEIYIOIINX LeJIei:
-OCBOCHHME 3HaHUM O (yHIaMEHTaIbHBIX (PU3MYECKMX 3aKOHAX M NPUHLUIAX, JEKALIUX B
OCHOBE COBPEMEHHOH (PU3MUECKON KapTUHBI MUDA;

-HanOoyiee BAXKHBIX OTKPBITUSAX B 007acTH (DM3MKH, OKA3aBIIMX ONPEACISIONIee BIMSHHUE Ha
pa3BUTHE TEXHUKU M TEXHOJIOTUH; METOJJaX HAYYHOT'O MO3HAHUSI IPUPO/IbI;

- OBIIAJICHUE YMEHUSMH MPOBOJIUTH HAOIIOACHUS, TUIAHUPOBATh M BBITIOJIHATH 3KCIIEPUMEHTHI,
BBIJIBUTaTh TUIIOTE3bl U CTPOUTH MOJENH, NMPUMEHATh MONyYeHHbIE 3HAHMUSA MO (PU3MKE JUIs
00BsiICHEHUS pa3HOOOpa3HbIX (PU3NYECKUX SIBIICHUN U CBOWCTB BEIIECTB;

-IPAKTUYECKU HUCMOJIb30BaTh (DU3NYECKHE 3HAHMA; OLEHHMBATh JIOCTOBEPHOCTh €CTECTBEHHO-
Hay4yHOW MH(pOpMaLINY;

- pa3BUTHE TO3HABATEJIBHBIX HWHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
npouecce MNpUOOpeTeHHs] 3HAHUM M yYMEHUH 10 (U3MKE C UCHOJIB30BAaHUEM PA3INYHBIX
UCTOYHHUKOB MH(OPMAIIUH U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIHUTAaHHUE YOEXKJIEHHOCTH B BO3MOKHOCTU TO3HAHMS 3aKOHOB INPUPOABI, UCIIOJIb30BAHUS
JOCTIOKEeHUH (pu3MKK Ha 01aro pa3BUTHS YETOBEUECKON IIUBUIIN3ALINMY;

-HEOOXO/IMMOCTH  COTPYJHHMYECTBA B  MPOIECCE COBMECTHOI'O  BBINOJHEHHUS  3ajad,
YBKUTEJIBHOTO OTHOIIEHUS K MHEHHUIO OINIOHEHTa NMpH OOCYXIEHMU MPOOJIEeM eCTeCTBEHHO-
HAy4YHOTO COJIeP KaHMUS;

-TOTOBHOCTH K MOpPAJIbHO-3TUYECKOM OLIEHKE HCIOJIb30BAaHUS HAYYHBIX JOCTH)KEHUMH, 4yBCTBA
OTBETCTBEHHOCTH 3a 3alIUTYy OKPY>KaIoUIeil cpeabl;

- HCHOJb30BaHHWE NPUOOPETEHHBIX 3HAHUH M YMEHUH M peIIeHUs NPaKTUYECKUX 3ajad
MOBCETHEBHON JKW3HH, oOecredeHus Oe30MacHOCTH COOCTBEHHOW JKW3HH, PAIMOHAIBLHOTO
IIPUPOJIONOIB30BAaHMUS U OXPAHbI OKPYXKAIOIIEH CPelbl M BO3MOKHOCTh IIPUMEHEHUS 3HAHUH TIpU
pellIeHnN 3a1a4, BO3HUKAIOIIUX B MMOCIEayomeld TpodhecCHOHATBbHON JesTENbHOCTH.

OcBoeHue comepkanusi y4eOHOW MUCIMIUIMHBI «Du3nKa» 00ecreuynBaeT JOCTHIKEHUE
CTYJIEHTaMH CIEAYIOIINX Pe3yIbTaTOB

* IUYHOCHIHBIX

——YyBCTBO TOPJOCTA M YBKEHHUS K WUCTOPHH W IOCTIDKECHHSM OTEYECTBEHHOW (PH3MUECKOU
HAYKU;

- (u3uyeckn TPaMOTHOE TMOBEICHHE B MPO(PECCHOHATBLHON JAESITCIIBHOCTH M OBITY TpH
oOpamieHuu ¢ npudopamMu U yCTPOHCTBAMU;



— TOTOBHOCTh K TPOJODKEHHIO 00pa3oBaHWS M TOBBIMICHHS KBaTHM(pHUKAIMKA B W30paHHOM
npodecCHOHATBHON AEATETHPHOCTH U OOBEKTHBHOE OCO3HAHHME PO (PU3MUECKUX KOMITETCHIIUH
B 3TOM;

— YyMEHHE HCIIOJIb30BAaTh JOCTH)KEHHUS COBPEMEHHON (HM3MYECKOM HAayku U (QHU3HMYECKHX
TEXHOJIOTUH Ui TIOBBIICHUS COOCTBEHHOTO HWHTEJUIEKTYaJIbHOTO pa3BUTHS B BBIOPaHHOM
npodeccHoHaIbHON AEATEILHOCTH;

—YMEHHE CaMOCTOSITENIbHO A0OBIBATh HOBBIC JUIs ceOst (pu3MuecKue 3HaHUS, UCHONB3YS IS
3TOTO JOCTYIHBIE HICTOYHUKH HH(OpMaLny;

— YMEHHE BBICTpAaHBaTh KOHCTPYKTHBHBIE B3aHMOOTHOIICHUSI B KOMaHJE M0 PEUICHHUI0 OOIINX
3a1ay;

— YMEHHE YIpaBIsATh CBOCH MO3HABATENILHOW JESITEIbHOCTHIO, IPOBOJUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO PAa3BUTHS;

* MemanpeomMemHuulx:

— HCIIOJIb30BAHME PA3IMYHBIX BUIOB [TO3HABATEIBHOMN ACATEIBHOCTU JUIS PEHICHUs] (PH3UUIECKUX
3ajjay, MPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (HAOJIIOAEHUS, OIUCAHUSA, HU3MEPEHMS,
AKCIIEPUMEHTA) /ISl U3YUEHUS PA3JINYHBIX CTOPOH OKPY’Karolel 1eCTBUTENbHOCTH;

— HCIOJb30BaHME OCHOBHBIX MHTEJUICKTYaJbHBIX  ONEpaluii: IOCTAaHOBKM  3a/layH,
dopMynHpoOBaHUSI TUNOTE3, aHAIMW3a M CHUHTE3a, CPAaBHEHHS, OOOOIIEHHS, CHUCTEeMaTH3aIH,
BBISIBJICHHS] NTPUYUHHO-CIICICTBEHHBIX CBS3€H, MOMCKAa aHAJIOroB, ()OPMYJIMPOBAHUS BBIBOJIOB
JUTS U3YYEHUS Pa3iIMUHBIX CTOPOH (PU3MUYECKHX OOBEKTOB, SBICHHNA M MPOIECCOB, C KOTOPBIMH
BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBAThCs B IpodeccuoHanbHOH chepe;

— YMEHHE F€HepUpOBaTh UJEHU U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIE IJISl X pealln3allnu;

— YMEHHE MCIIOJIb30BaTh PA3JIMYHbIE MCTOUHUKHU Ul MONXy4eHUs (u3ndeckod HH(popMaluu,
OLIEHUBATb €€ JI0CTOBEPHOCTD;

—yMEHHUE aHAJIU3UPOBATh U MPEACTABIATh UHPOPMALIUIO B Pa3IMYHBIX BUJAX;

— YyMEHHME NyOIMYHO TMPEICTaBIsATh pE3yJbTaThl COOCTBEHHOTO HCCJENIOBAaHUS, BECTU
JUCKYCCHM, JIOCTYIHO M TapMOHHYHO codYeTas coJepkaHue M (GOpMbl IPEACTaBIIEMOMN
uH(pOopMaLnu;

* NPEOMEMHBIX:

—c(hOpMUPOBAHHOCTb MPEJICTABIEHUI O pOJIM M MecTe (QU3UKH B COBPEMEHHOM HayuyHOU
KapTUHE MHpa; TMOHUMaHUE (U3MYECKON CYIIHOCTH HabMtomaeMblx BO BceleHHON sBIICHMIA,
poiau GU3UKU B (POPMHUPOBAHUM KPYrozopa M (PyHKIMOHAIBHOM I'paMOTHOCTH 4YeJOBEKa JUIs
peneHus NpakTUYECKHX 3a/1a4;

— BJIaJIeHHE OCHOBOMOJAraloIUMH (PU3MYECKMMHU MOHATUIMHU, 3aKOHOMEPHOCTSIMU, 3aKOHAMU U
TEOPUSMHU; YBEPEHHOE UCII0JIb30BaHUE (PU3NUECKON TEPMUHOJIOTUU U CUMBOJIUKH;

— BIAJICHHE OCHOBHBIMH METOJaMM HAy4YHOTO IIO3HAHHUS, HCIHOJb3yeMbIMU B (U3HKE:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, IKCIIEPUMEHTOM;

— yMeHHs o00palaThiBaTh pe3yJIbTaThl H3MEPEHUH, OOHAPYXKHMBATh 3aBHCUMOCTH MEXKIY
(bu3NYECKUMU BEIMUYNHAMU, OOBSICHSITD MTOJIyY€HHbIE PE3YJIbTAThl U JAeNaTh BBIBOJBL;
—c(hOpMUPOBAHHOCTh YMEHUS pelIaTh (U3NUECKUe 3a/1a4H;

—Cc(OpMHUPOBAaHHOCTh YMEHHUS NPUMEHATh MOJYYEHHbIE 3HAHHUS ISl OOBSCHEHHUS YCIOBHMA
npoTekaHus (U3WYECKUX SBJICHUN B NpHUpone, NMpodecCHoHAIbHOW chepe W I HPUHATHS
MIPAaKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HU;

—c(hOpMUPOBAHHOCTh COOCTBEHHOM MO3MIIMU IO OTHOIIEHHIO K (hu3nyeckod HHbOpMaIuH,
MIOJIy4aeMOU U3 PA3HBIX NCTOYHHUKOB.

1.4. PekomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaMMbl JMCIUNIHHBI:

00s13aTeIbHON ayTMTOpPHON yueOHO# Harpy3ku oOydatomerocs: 139 vac



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI
OU3NKA

2.1. O6beM yueOHOI TUCHUNJIMHBI M BH/IbI Y4e0HOMH padoThI

Bup yueOHoii padoTbl Oobvem uacos

MakcumasnbHas yueOHasi Harpy3ka (Bcero) 0
O6s13aTeJibHAsI ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 139
B TOM YHCJIE:

1a0b0paTOPHBIEC 3aHATHS 58

MIPAKTUYECKHE 3aHITHS -

KOHTPOJIbHBIE pabOTHI -
CamocrosiTesibHas pabora o0yuyaruierocs (Bcero) 0
Hmoeosas ammecmayus 6 ghopme 9K3amena 6 _sk3amena-6




2.2. PaGoumii TeMaTHYecKHii MJIaH U coiepkaHue yueOHoii nucuunauabl ®U3UKA

HaumeHnoBanue Coaep:xanue yueOHOI0 MaTepHaJia, JIa0opaTopHbIe H MPaKTHYecKHe padoThl, cCAMOCTOATEIbHAsl padoTa 00y4aloIuXCs O0BbeM | Vposens
pa3fiesioB M TeM 4ACOB | ocmoenn
s
1 2 3 4
Pa3nen 1. 22
Mexannka
Tema 1.1. Copep:kaHue yueOHOro MaTepHaJia 2
Knnemaruka ®usnka —pyHramMeHTadbHAs Hayka O npupojae. EcTecTBEeHHOHay4yHbBIH METO] MO3HAHHS, €r0 BO3MOXHOCTH W TPaHMIBI NPUMEHHMOCTH. 2
DKCHeprMEHT U TeOpusl B IIPOLIecce TIO3HAHUS TPUPOABL. MoienupoBaHie GU3NIECKUX SBICHUH U TpoLieccoB. Poib aKcliepiMeHTa 1 TEOpUH B
nporecce No3HaHus npupoisl. dusnueckas BenuuuHa. [lorpemHocTH m3MepeHuilt gusndeckux BenuuuH. Dusnueckue 3aKOHBL ['paHUIEI
NPUMEHUMOCTH (pu3ndeckux 3akoHOB. [loHsTHE O (u3Myeckol kapTHHE Mupa. 3HaueHHe (U3UKH npu ocBoeHun npodeccuit CIIO u
crenmanbHocTeit CI10. Mexanunueckoe aprxkenue. [lepememenue. [1yte. Ckopocts. PaBHOMEpHOE
IIpsIMOJINHEHHOE ABIDKEHHE. Y cKopeHHe. PaBHomepeMeHHOe npsMoinHeitHoe nBikeHue. CBobonHOe majgeHue. [IBikeHne Tena, OpoleHHOro
TI0J] YTJIOM K TOPH30HTY. PaBHOMEpHOE IBM)KEHHE 110 OKPYKHOCTH.
Jlabopamopnasa paboma Ne 1 2
1 | Hccredosanue dgudiceHus mena nod Oeticmsuem HOCHOIHHOU CUTbL.
Tema 1.2. Conep:kanne yueOHOTo MaTepuajia 8
3akoHbl MexaHukn | 1 3axonbl MexaHuki HerotoHa. TlepBriit 3akoH HeioToHa. Cuna. Macca. Mmmynse. 3
HeroTona 2 | Bropoii 3akoH HproToHa. OCHOBHO# 3aKOH KJIACCHUECKOM TMHAMUKI.
3 Tperuii 3axon HetoToHa. 3aKoH BceMupHOro Tsrotenus. [ paBuranuonHoe nose. Cuna Tsokect. Bec. Crioco0Obl m3MepeHust Maccesl Teil. CHitbl 3
B MEXaHHKe. 3aKOHbI COXpaHEHHs B MEXaHUKe. 3aKOH COXpaHEHHs MMIyibca. PeaktiuBHoe nBMkeHne. Pabora cuibl. Pabora moTeHIManbHbIX
CHIL
4 MomnocTs. OHeprus. Kunerudeckas sneprus. [loTeHinansHas sHeprust. 3aKOH COXpaHEHHUs MeXaHn4eckoil sHepruu. IIpuMeHeHne 3aKOHOB
COXpaHEHMS.
Jlabopamopnas paboma Ne2-6 10
1 | Usyuenue saxona coxpanenus umnyivca.
2 | Coxpanenue mexanuueckou snep2ui npu OsudCeruy meaa nod delicmeuem cul maxcecmu u ynpyzocmu. Pewenue 3adavy
3 | Cpasnenue pabomvi cunvl ¢ usMeHeHUEM KUHEMUYECKOL JHepauu med.
4 | Usyuenue 3axono6 coxpanenus na npumepe yoapa wapos u OAUCmMuLeckK020 MAasmuuKa.
5 | Usyuenue ocobennocmeii cunvl mpenus (CKoabicens)
Paznen 2. 30
OcHOBBI MOJIEKYJIAPHOI GU3MKHU U TEPMOAMHAMUKH
Tema 2.1. Conep:kanne yue0OHOro MaTepuajia 16
OcHoBel OCHOBHBIE TTOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHYECKO# Teopuu. Pasmepsl 1 Macca MOJIEKyJ 1 aToMOB. bpoyHOBCcKoe 3
MOJIEKYJISIPHO- nswkenre. Jubdysus. Cuibl v SHEPrus MEKMOJIEKYISIPHOro B3auMoaeicTBrs. CTpoeHue ra3000pa3HbIX, KUIKUX U TBepAbIX Ted. CKopocTH
K""f::;:;'m" JIBIDKEHHSI MOJIEKYJT M UX U3MEPEHUE.
2 WneansHsblii ra3. Jlasnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUUECKOM TeopuHr ra3oB. TemnepaTypa U ee U3MEpEeHHe. 3
3 I'azoBbIe 3aKOHBI. AGCONIIOTHBIN HYJIb TeMrepaTypbl. TepMoIuHaMuYecKast IKajia TeMIIepaTyphl. Y paBHEHHE COCTOSIHUS HAEANBHOTO rasa.
MonsipHast ra3oBasi HOCTOSIHHAsL.
4 OcHoBbl TepMoguHaMUKU. OCHOBHBIE ITOHATUS U ONpeieNeHusl. BHyTpeHHss sHeprus cucteMbl. BHYTpeHHss SHEPIUs U€aIBHOTO rasa. 3

Pabora n TemnoTa kaxk GpopMel epeaauu SHeprur. TermoeMKoCTh. Y IenbHas TeII0eMKOCTh. Y paBHEHHE TeIutoBoro O6ananca. [lepBoe Havano
TePMOAWHAMHKH. A/1nabaTHBIN Ipo1ecc




5 Ipunuun peiicteus temnooi mamunbl. KITJ] TeroBoro apuratens. Bropoe Hauano TepMoanHaMuky. TepMoauMHaMUYeCcKas MIKaia 3
Temnepatyp. XonoauabHeie MamuHbl. TeruoBsle npuratenu. OXpaHa IpUPOJIBL.
6 CaoticTBa napos. Vciapenue u koHaeHcauus. HachleHHbIH ap u ero cBoHcTBa. AOCOJIOTHAS U OTHOCUTEIbHAS BIAKHOCTH BO3ayXa. To4ka 3
pockl. Kunenne. 3aBHCHMOCTB TeMITEpaTypsl KHIICHHS OT aBJeHus. [leperpeTrlii map u ero HCIoJh30BaHHE B TEXHUKE.
7 CpoiicTBa )XUAKOCTEH. XapaKTepPHUCTHKA KUIKOTO COCTOSHHS BemecTBa. [I0BepXHOCTHBIN CIION )KUIAKOCTH. DHEPTHSI IOBEPXHOCTHOTO CIIOSL. 3
SIBeHUs HA TPAaHUIIE KUIKOCTH C TBEPABIM TesioM. KanmuisipHele siBICHHS.
8 CBoiicTBa TBepABIX Tel. XapaKTePHCTHKA TBEPIOTO COCTOSHHS BEIIECTBA. YIIPYTHe CBOMCTBA TBEpAbIX Tel. 3akoH [ 'yka. Mexanudeckue 3
CBOMCTBA TBEPBIX TeJl. TenuoBoe paclIMpeHue TBEPABIX Te U KuAKocTel. IlnaBienue u Kpuctauiu3anus.
Jlabopamopnas paboma Ne 7-13 14
1 | Hsmepenue snancnocmu 8030yxa.
2 | Usmepenue nogepxHOCMHO20 HAMSNCEHUSL HCUOKOCTIUL.
3 | Habmoodenue npoyecca Kpucmaiiuzayuu
4 | Uzyuenue oeopmayuu pacmsaicenus.
5 | Uzyuenue mennogozo pacwupenus meepovix mei.
6 | Uzyuenue ocobennocmeii meniogozo pacuiupenus 600bl.
7 | Pewenue 3adau
Pasnen 3. 46
JJIeKTPOAUHAMMKA
Tema 3.1. Coaep:xanue y4e0HOIro MaTepuaJja 8
DdaekTpuyeckoe noJje | 1 DnekTpuyueckoe noJjie. DIeKTpuiecKue 3apsbpl. 3aKOH coxpaHeHus 3apsaaa. 3akoH Kymona. 2
2 Onekrpuueckoe noiie. HampsbkeHHOCTh anekTpudeckoro nosst. [IpuHumn cynepro3uiyn noseil. Pabora cuit 31eKTpocTaTHuecKoro moJst. 1
3 [Morenuan. Pa3HOCTh MOTEHIIMAIOB. DKBUIIOTEHIMAIBHBIE TOBEPXHOCTH. CBs3b MEXY HANPSIKEHHOCTHIO M Pa3HOCTHIO MOTEHIMAIOB 3
AIIEKTPUUECKOTO NOJIs. JIU3IeKTpUKH B dyieKTpuueckoM moJe. [lonsipuzanms TMd3JIeKTpUKOB.
4 [TpoBoaHuKH B 3nekTpudeckoM nose. Konnencaropsl. CoelMHEHHE KOHASHCATOPOB B OaTapero. DHeprusl 3apspDKeHHOT0 KOH/IEHCATOPA. 2
OHeprus AMEeKTPHUIECKOTr0 OIS
Tema 3.2. Conep:kanne yueOHOTro MaTepuajia 8
3aKoHbI 1 3aKOHBI TOCTOSIHHOT'O TOKa. Y CJIOBUs, HEOOXOAMMBIE IJI1 BOSHUKHOBCHHS U TIOAICPKAHUS AIIEKTPUIECKOTo ToKa. CHila TOKa U INIOTHOCTh 2
MOCTOSAHHOT'0 TOKA Toka. 3akoH Oma s yyactka uenu 6e3 DJIC.
2 3aBHCHMOCTB 3JCKTPHUUECKOTO COTPOTHBIICHHUS OT MaTepHaia, [UIMHBI U IDIOMIA M ITOTIEPEYHOTO CEUCHUS IPOBOJHUKA. 3aBUCUMOCTD 2
ANEKTPHYECKOTO COMPOTHBIICHHS IPOBOTHUKOB OT TEMITCPATYPHI.
3 DIEeKTPOIBIIKYINAS CHJIa UCTOYHUKA TOKa. 3akoH OMa [yt monHoi nenu. CoennHeHne TPOBOTHUKOB. CoeIMHEHNE HCTOYHUKOB 2
ANEKTPHUYECKON SHEPTHH B OaTapero.
4 3akoH Jxoyns—IJlenma. PaboTa u MOIIHOCTE 3JEKTPUYECKOTo ToKa. TermoBoe neiicTBre ToKa. 2
Jabopamopnas paboma N 14-18 10
1 H3zyuenue 3axona Oma 01iA y4acmea yenu, nociedo8amenbHo20 U NapaiieibH020 CoeOUHeHUs NPOBOOHUKOS.
2 Hzyuenue 3axona Oma 013 nonHOU yenu.
3 | Usyuenue senenus s1eKmMpoMazHUMHOU UHOYKYUL.
4 Onpeoenenue ko3 puyuenma nonesnoeo Oeticmaust INeKMpuecKko20 YauHuKd.
5 Onpedenenue memnepamypul Humu aamnsl Haxanusauus. Onpedenenue 3/C u enympenHe2o cOnpomueieHuss UCMOYHUKA HANPAHCEHUSL.
Tema 3.3. Conepsxanne y1e6HOr0 MaTepuaa 10
DJIEKTPUYECKHH TOK [T [ Jyexrpuucckuii TOK B pasinUHBIX cpeiax. DICKTPHUECKHi TOK B METa/LIax. DICKTPOHHbIN ra3. PaboTa BEIX0/a. DICKTPHUECKHH TOK B 3




B MOJYNPOBOAHMKAX.
MarnuTHoe noJie

QJICKTPOJIUTAX. 3J'IeKTpOJ'H/I3. 3aKOHBI CDapaz[esI. HpI/IMCHeHI/Ie DJICKTPOJIN3a B TCXHUKE. SHCKTPI/I‘IGCKI/Iﬁ TOK B I'a3dax U BaKyyMe.
Wonwnzanus raza. Buabl ra3oBbix pa3psAaoB. Ilonstre o mia3me. CBOMCTBA K MMPUMCHCHUC 3JICKTPOHHBIX IMTYYKOB

2 DJIeKTpUYecKHUii TOK B mosynpoBoaHukax. CoOcTBeHHas IPOBOIUMOCTD MOJTYIIPOBOAHUKOB. [10JynpOBOIHIUKOBBIE IPUOOPEL.
3 MaruuTHO€ nosie. Bektop MHAYKIMY MarHUTHOTO 1oJisi. JlelicTBHEe MarHUTHOTO 10JIsl Ha MPSIMOJIMHEHHBIN POBOJJHUK C TOKOM.
4 3akon Amriepa. BzanmopeiictBue TokoB. MarHuTHbIN TOTOK. PaboTa 1o nepeMerieHnIo NpoOBOIHUKA C TOKOM B MArHUTHOM nosne. JlelicTBue
MarHUTHOTO OISt Ha ABrKymmuiics 3apan. Cuia Jlopenna. OnpeneneHue yaeabHOTO 3apsiaa. Y CKOPUTEH 3apsHKCHHBIX 9acTHUIL.
5 OnexTpoMarHuTHast HHAYKOus. BuxpeBoe snexrpudeckoe none. CaMOMHIYKIHSL. DHEPrusi MAarHUTHOTO OISt
Jlabopamopnas paboma Ne 19-22 8
1 H3zyuenue asnenus d1eKmpoMaSHUMHON UHOVKYUU.
2 Onpedenenue Koappuyuenma noie3Ho2o Oellcmsus 1eKmpuiecKo2o YauHuKa.
3 Onpedenenue memnepamypbl HUMu J1amnbl HAKATUGAHU.
4 Onpeoenenue OJC u gnympenne2o conpomueienus UCMOYHUKA HANPANCEHUSL.
Konmponvnas paboma no pazoeny « JneKkmpoounamuxay 2
Pa3znen 4. 18
Kosie0anus 1 BOJTHBI
Tema 2.1. Coaep:xanue y4e0HOIro MaTepuaja 4
Mexannueckue Mexanunueckue konebanus. KonebarensHoe amkenue. ['apmonnueckue koaedanus. CBOOOIHbIC MEXaHMUYCCKHE KOJIeOaHuUs
KOJICOaHUS 2 | JluneiiHple MexaHWuYecKHe KojeOaTellbHble CHCTeMBL. [IpeBpalleHne SHepruu Mpu KojedarelbHOM IBIKeHHH. CBOOOIHBIE 3aTyXarolue
MeXaHW4ecKue KojieOanus. BbIHyK/IeHHbIE MEXaHUUECKHE KOJIe0aHusl.
Tema 2.2. Conepsxanue y4e6HOr0 MaTepuaJa 2
Yupyrue Bo.iHbI 1 VYupyrue Bonssl. [lonepeynsie 1 NpoJONbHBIC BOIHBI. XapaKTEPUCTUKH BOJIHBI. Y paBHEHHE IUIOCKOW Oeryiueit BoiHbl. IHTEpepeHys BOIH.
[MonsTre o qudpakuny BoJH. 3BYKOBBIE BOJIHBI. YIJIBTPa3BYK U €r0 IPUMEHEHHE
Tema 2.3. Cozepskanue y4e6HOro MaTepuaJa 8
DAEKTPOMATHUTHBIE | 1 | JjexrpoMarHuTHbIC KoneGanms. CBOGOIHBIC HICKTPOMATHUTHBIC KolIeOaHus. [IpeBpalicHIE SHEPrA B KONEOATCIBHOM KOHTYPE.
A 3aryxaroliye J1eKTPOMarHuTHbIe KonebaHus. [ eHepaTop He3aTyXaroluX dJIeKTPOMAarHUTHBIX KoJleOaHuil. BeiHyXIeHHbIE
JIeKTPOMATHUTHbIE
BOJIHBI DJIEKTPUYECKUE KOJISOaHMsI.
2 Ilepemennsiit Tok. ['enepaTop nepeMeHHOro Toka. EMKOCTHOE 1 MHIYKTHBHOE CONIPOTHBICHHS MIEPEMEHHOTO ToKa. 3akoH OMa iy
UIEKTPUUECKOH [IETIN IEPEMEHHOTO TOKA.
3 Pabota 1 MomHOCTh HepeMeHHoro Toka. I'eHeparops! Toka. Tpancdopmaropsl. Toku Beicokoi yacToTsl. [Toxyuenne, nepenada u
pacIpeeneHue JIeKTPOIHEPTHH.
4 DJIEeKTPOMAarHUTHEIE BOHBL. DJICKTPOMAarHUTHOE TI0JIe KaK 0COOBIA BU MaTepuH. DJICKTPOMAarHUTHBIE BOIHEL. Bubpatop ['epia. OTKpBITHIH
Koye0aTenbHEI KOoHTYp. M300pererne paguo A. C. [TomoBeiM. [lorsTre 0 pagrocss3u. [IpuMeHeHNe 2IeKTPOMarHUTHEIX BOJH.
Jlabopamopnas paboma No 23-24 4
1 U3zyuenue 3asucumocmu nepuooa Koiebanuli HUMAHoO20 (Ul NPYAICUHHO20) MASIMHUKA OM OJUHbL HUMU (UTU MACCHL 2PY3a).
2 HnoyxmugHvle u eMKoCmHoe Conpomueienus 8 yenu nepemeniozo moxd
Paszgen 5 12
Onrtuka
Tema 5.1. Coaep:xanue yuedOHOro MaTepuaja 2
ITpupona ceera 1 IIpupona cBera. CKOPOCTh paCIpPOCTPAHECHUS CBETA. 3aKOHBI OTPaXESHHS U TIpesomiieHus cBeTa. [loHoe oTpaxkenue. JIna3el. ['a3 kak
onTryeckas cuctema. ONTHIECKUE MPUOOPHI.
Tema 5.2. Copep:kaHne yueOHOro MaTepuaJjia 4

BoaHoBbIe cBolicTBa

1

I BoustHOBBIE cBo¥icTBa cBeta. MiHTepdepenuns cBera. KorepeHTHOCTH CBETOBBIX Jiyuel. IHTepdepenys B TOHKHX miieHKax. Ilonockl paBHO#




cBeTa tomuuabl. Kosnbua HetoTona. McnonezoBanue nnrepdepeHnny B Hayke U TexHuke. Judpaxums ceera. Judpaxiums Ha mesu B napajuiesIbHbIX
nydax. JludpaxknronHas pemerka.

2 | Tlonsrue o ronorpaduu. [lonspusanus nonepeynsix BosH. [onspusanus ceera. [[BoiiHoe nydenpenomienue. [onspouss. Jlucnepeus ceera.
Buns! ciekrpoB. Crektpsl ncmyckanusi. CHEKTpBI MOTIONIEHUs. Y IbTpadHoIeToBOE 1 HH(ppakpacHoe n3mydeHus. Pentrenosckue myaun. Mx
IIPUPOJA U CBOMCTBA.

Jlabopamopnas paboma Ne 25-27 6
1 | Msyuenue uzobpasicenusi npeomenos 8 MOHKOU JUH3e.
2 | Msyuenue unmepgepenyuu u ouppaxyuu ceema.
3 | Ipadyuposka cnekmpockona u onpedeierue ONUHbL 0IHbI CHEKMPALbHbIX TUHUL.
Pa3zen 6. 11
DJieMeHThI KBAHTOBOI (pU3HKH
Tema 6.1 Coaep:xkanue yueOHOro MaTepuaja 2
KsanTosasi ontuka | 1 TemmoBoe u3nydyenue. PacmpeaencHie SHEPTUH B ClieKTpe adcomoTHO uépHoro Tena. JlaBienue cBera. [IoHATHE 0 KOPITYCKYJISPHO -BOJHOBOM
npupojie cBeta. KBantoBas ontuka. KBanropas runoresa [Inanka. ®@otonsl. Buentnuit poroanekrpuueckuii apdexr. Buyrpennnit
¢dorodrddexr. Tumsl HoTO7EMEHTOB.
Tema 6.2 Copep:xkanne yueOHOro MaTepuajia 2
Duzuka aToma 1 l'umoresa ge bpoiinsa. CooTHomeHne HeonpenenéHuocrei [ eiizendepra. Ksanrossie renepatopsl. @usnka atoma. Paspurie B3risiioB Ha
CTPOEHHE BEUIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bogoposa. SnepHas monens atoma. Ombitel 3. Peszepdopna. Moaens aroma
Bojioponia o H. bopy. KBaHToBbIe renepatopsl.
Tema 6.3. Conep:kanne yueOHOTo MaTepuaJjia 4
Du3uKa AaTOMHOI0 1 ®duzuka aTOMHOTO sifipa. EcTecTBeHHas! paIuOaKTUBHOCTh. 3aKOH paIuOaKTUBHOIO pacmnaaa. CriocoObl HAOMIOJEHHS U PETUCTPALIUU
Alpa 3apshkeHHbIX gactuil. ekt Basunosa —Yepenkosa. CTpoeHHe aTOMHOTO SIpa.
2 JedexT Macchl, 3HEp+THs CBA3M M yCTOWYUBOCTD aTOMHBIX Aep. SaepHsie peakunu. ckyccTBeHHas paJHOaKTUBHOCTD. JlefieHne TSHKeNbIX
snep. LlenHas suepHas peakiys. Yrpasisemas nenHas peakuus. Saepusiii peaxtop. Ilonydenne paguoakTHBHBIX H30TONOB U UX NIPHUMEHEHHE.
buonornueckoe nefcTBUE paJHOaKTUBHBIX H3IyYEHHH. DIIeMEHTapHbIE YaCTULIBL.
Konmponvnas paboma 3
Bceero: | 139

Jis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelylolue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBITOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKIIMHU WJIH 11O0JI PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (TUTAHWPOBAHUE U CAMOCTOSITETTFHOE BBIIIOITHEHHE JICATEIIEHOCTH, pEIIeHHe MTPOOJIEMHBIX 3a71a4)
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3. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI TINCHUTIJINHBI
3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecne4eHn 0
Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HAMUYMS y4eOHOTO KabuHeTa (PU3HKH.
Ob6opynoBanue yueOHOro kabuHera:

Ne HaunMeHnoBanue

=
=
=

CucreMHsblil 0JIOK

I'eneparop 3ByKoBOM

I'padonpoextop

Cucrema akycTuyeckas

Mouno6nox Thomson 20CB20C

[TpunTep Canon LBP — 810

Ocumsutorpad yueOHbIi

O N O~ W

Bepcrak cnecapHbiii

9. BonpTmeTp tabopaTtopHbIi

10. HI/IHaMOMCTp JJIA OIIPCACIICHHA ITOBECPXHOCTHOI'O HATSXKCHU S

11. | Muaukatop HOHU3UPYIOIIETO THUITA

12. Nuaukatop MarHuTHOrO NoJIst

13. Kirou 3ambIkanus

14. | KoMmiexT A AeMOHCTpalliy NPEBPAIIEHNs CBETOBOM SHEPTUU B JIEKTPUUECKYIO

15. | Kommmiekt anexkrpocHabxeHust komonHupoBanHpli KOK — 4

16. | Konnykrop mapooOpa3Hblit

17. | Kpecno «30»

18. | MarHuT noJ0coBOH JI€MOHCTPAITMOHHBIN

19. | Mukpoxanskynsitop MK 56

20. | Mogenb 6pOYHOBCKOTO ABM)KEHHUS

21. | Mozaens MOJEKYISIPHOTO CTPOCHUS

22. | Habop M300apa

23. | Habop M3oTepma

24. | Habop M3oxopa

25. | Habop no snexTponn3y uist 1a00paTOpHbIX paboT

26. HoxoBka

27. | Ocuumnorpad JeMOHCTPAIIMOHHBIN

28. | OrBepTKa

30. | MoHnutop

31. | [Maccaruwxu

32. | llepekmtoyarens

33. | [Ipubop 1t neMoHCTpauu aTMochepHoro aaBieHus (Marae0ypcKue moyymapus)

34. | Ilpubop anst geMoHcTpanuy npaswia JIeHna

35. | [Ipubop TemnoBoro pacumpeHus

36. | Ilpm3ma mucnepc.

37. | Pa3psaHuK Ha TeppUCTOpax

38. | Cerodmibtp

39. | Creun

40. | CTtonuk IeMOHCTPAIIMOHHBIH

41. | Ctyn yyeHud. 6rp.

42. | Tapenka BakyyMHasi CO 3BOHKOM

43, Tucku

44, | Tpybka Herlorona
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Texnuyeckne cpeacTBa 00y4YeHMS:

Ne

HaumMmeHoBaHue 00bEKTA

CucreMHsblil 0JIOK

I"'eneparop cunosoii ['3 — 33

I'padonposkrop — JIekTop 2000

Cuctema akycruueckas « Opouta 35 — AC 016»

Cucrema akycruueckas « Opoura 35 — AC 016»

Mono6nox Thomson 20CB20C

ITpunTtep Canon LBP — 810

Nogo AW N

Ocniorpad yueOHbIH

JdemMoHcTpanuu

3aBUCUMOCTh TPAEKTOPHUU OT BHIOOpA CUCTEMBI OTCUETA.

Buipl MexaHU4eCKOTO ABUKECHUSI.

3aBUCHMOCTb YCKOPEHUS Tl OT €r0 MacChl U CUJIbL, ICHCTBYIOIIEH Ha TEJO.
CnoxxeHue CHil.

PaBeHCTBO ¥ POTUBOIOJIOKHOCTh HAITPABJICHHS CUJI ICCTBHS U TPOTUBOICUCTBUA.
3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

Cunbl TpeHus.

HesecomocTs.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHNIMATBLHON PHEPTUH B KHHETUUECKYIO M OOpaTHO.
CB0OOIHBIE U BBIHYX/ICHHBIE KOJIEOAHUS.

Pesonanc.

OO6pazoBaHue U pacpoOCTpaHEHUE BOJIH.

UYactora konebaHuil U BHICOTA TOHA 3BYKA.

JIBm>keHre OpOYHOBCKUX YACTHII.

Hudpdysus.

W3MmeHeHue qaBlieHus Ta3a ¢ U3MEHEHUEM TEMIIEPaTyphl IPH MOCTOSTHHOM 00BeEME.
Kunenue BoabI TpH MOHMKEHHOM JaBJICHUH.

[IcuxpomeTtp u rurpomerp.

SIBneHus MOBEPXHOCTHOI'O HATSKEHUSI U CMAYMBAHMUS.

Kpucrannbl, amopdHbIe BelecTBa, KUIKOKPUCTATMYECKUE TENA.
W3meHeHre BHYTpEHHEH SHEPTUN TEN TIPHU COBEPILICHUHU PaOOTHI.
Mogenu TerIoBbIX ABUTaTENEN.

B3anMopeicTBre 3apsyKeHHBIX TEIl.

[IpOBOIHUKY B DJIEKTPUUYECKOM I10JIE.

JIMDIIEKTPUKHU B DJIEKTPUIECKOM II0JIE.

Konnencaropst.

TemoBoe neNCTBUE IIEKTPUYECKOTO TOKA.

CobcTBeHHAas U MpUMECHasi IPOBOAUMOCTH MOTYIPOBOIHUKOB.
ITonynpoBOIHUKOBBIM TUOL.

Tpansucrop.

OnbIT Dpcrena.

B3anmoneicTere NpOBOJHUKOB C TOKAMH.

DJIEKTPOIBUTATENb.

DNeKTPOU3MEPUTENbHbIE TPUOOPHI.

DNeKTpoOMarHuTHasi UHIYKIIHS.

3aBucuMocth JJIC caMOMHAYKIMM OT CKOPOCTH HW3MEHEHHMS CHJIbl TOKa

HWHAYKTUBHOCTHU ITPOBOJHUKA.

Pabota snexkrporeneparopa.
Tpancdopmarop.

CB00OIHBIC JIEKTPOMArHUTHBIE KOJIEOaHUS.
OcmmiorpamMma MepeMeHHOT0 TOKa.
KonpaencaTop B menu nepeMeHHOro TOKa.
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Karymka B iernu nepeMeHHOro TOKa.

Pe3onanc B mociie10BaTeIbHON LENIH IEPEMEHHOTO TOKA.

W3nyuenue u npuem 3JeKTPOMAarHUTHBIX BOJIH.

Pagunocssse.

Wnrepdepennus crera.

Judpakuus cBeta.

3aKOHbI OTPa’KEHUS U IPEIOMIIEHHSI CBETA.

[TonHOE BHYTpEHHEE OTpAKEHHUE.

[TosnydyeHune cekTpa ¢ IOMOIIbIO IPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(DPAKIIHOHHON PEIIETKH.

Cnekrpockor.

Onrtuyeckue npudOpHI

Connevnas cuctema (MOJIENb).

dororpaduu miaHeT, cAeIaHHbIe ¢ KOCMUYECKUX 30HOB.
[TepcoHanbHBIN KOMIBIOTEP,MYJIBTUMEIUINHBIA IPOEKTOP, 3KPaH, IPUHTEP, HAOOP IIEKTPOHHBIX
Mpe3eHTalNii o QU3UKe.
HarJISIIHBIE TOCOOUS (KOMITJIEKTHI y4eOHBIX TaOMIHIL, IakaThl: «OU3nuecKre BEIMUYMHbBI U
dbyHIaMeHTallbHbIE KOHCTAHThI», «MexayHaponnas cuctema enunun CUy», «llepuoanueckas
cucTeMa XMMUYeCKHuX uieMeHToB [[. 1. MenneneeBa», nOpTpEThl BBIAAIOIINXCS YICHbIX -
(M3UKOB U aCTPOHOMOB);
* UH(QOPMAaIIMIOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;
* SKpaHHO-3BYKOBbIE IOCOOUS;
* KOMIUIEKT JIEKTPOCHAOKEHUS KabuHeTa (PU3HKH;
* TEXHUYECKHE CPe/ICTBA O0yUCHUS;
* IEMOHCTPAIIMOHHOE 000pyaoBaHKe (00IIero Ha3HAUYCHUS U TEMAaTHICCKUE HA0OPHI);
* nabopaTopHoe 0b6opynoBaHHe (00IIEro Ha3HAYEeHUsI M TeMaTHYeCKhe Habophl);
* CTaTUYECKHE, TUHAMHYECKHE, JEMOHCTPAllMOHHbIE U pa3JaTOYHbIE MOJIEIIH;
* BCIIOMOTaTelIbHOE 000py/I0BAHNUE;
* KOMILJIEKT TEXHUYECKOM JOKYMEHTAIlMH, B TOM YHCJIE MaclopTa Ha CpeicTBa 00yUeHHUS,
MHCTPYKIIMU 10 UX MCIIOJIb30BAaHUIO U TEXHUKE 0€3011acCHOCTH;

3.2. UupopmannoHHoe odecnieyeHne 00yueHust
Ilepeuens pexoMeHIyeMbIX Yy4eOHbIX W3daHui, VNHTepHeT-pecypcoB, I0MOJIHUTEJIHLHON
JUTEpaTypbl
OCHOBHBIE UCTOYHUKHU:
1.Camoiinenko II.M. COopHuk 3amad u BOmpochl 1o (usuke: Y4ed. mocobue uist CTYI.
O6pazoBar. Yupexaenuit cpen. mpod. oopazosanus / I1.U. Camoitnenko, A.B. Ceprees. — M.:
W3natenbekuii meHTp <Akagemus >,2016.- 176¢.
2.Camoiinenko I1.11., CepreeB A.B. ®usnka: Yueouuk. — M.: <MactepctBo >,2016.- 400c.
3.Imutpuesa E.N., Uesnesa JI.JI., Koctiouenko JI.C. dusnka B npuMepax M 3ajadax: yueOHOe
nocobue / E.W. Imutpuena, JI.JI. Uesnera, JI.C. Koctrouenko.- M.: ®OPYM: NHOPA-M,
2016.-512c.
JImumpuesa B. ®. duzuka qis npodeccuid W CHEeNUATBbHOCTEH TEXHUYECKOTO MPOdHIIs:
y4eOHUK JuIg 00pa30BaTeNbHBIX YUpEKACHUH cpea. pod. oOpasosanus. — M., 2016.
JImumpuesa B. @. ®uznka 11t npodeccuii U cuerualbHOCTed TeXHuueckoro npoduis. Coop-
HUK 3a7a4: yueb. mocobue s o0pa3oBaTeNbHBIX YUpexACHUN cped. mpod. oOpasoBaHHs. —
M., 2016.
Jmumpuesa B. @., Bacunves JI. M. dusnka uis npodeccuii ¥ CrieuaabHOCTeH TEXHUIECKOTO
npoduisi. KoHTpopHBIE MaTepuansl: yued. TocoOus sl yIpexaAeHU cpel. nmpod. Opa3zoBaHUs
/ B. ®@. Imutpuesa, JI. . Bacunbe. — M., 2016.
JImumpuesa B. @. ®uznka nis npodeccuii U CueruanbHOCTeH TexHu4Yeckoro mpodwst. Jlabopa-
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TOPHBI TPaKTHKYM: yueO. mocoOust Uit ydpexaeHuil cpen. npod. obpazoBanus / B. .
Hmutpuena, A. B. Kopxyes, O. B. Myprasuna. — M., 2015.

Jmumpuesa B.®. Ouszuka mnsg npodeccuidi W CIENHATBLHOCTEH TEXHHYECKOTO MPOQHIIs:
JMEKTPOH-HBIN yue0.-METO/. KOMILJIEKC [UIsi OOpa3oBaTENbHBIX YUpEXKIEHUH cpend. mnpod.
obpazoBanus. — M., 2016.

Kacwvsanos B. A. UnnroctpupoBanHbIid atiac no ¢gusuke: 11 xkmacc. — M., 2016

Tpogpumosa T. U., Dupcos A. B. Duzuka mist npodeccuii U cienuaabHOCTEH TEXHUIECKOTO U
€CTECTBEHHO-Hay4Horo npoduieit: CoopHuk 3amady. — M., 2016

Tpogpumosa T. U., Dupcos A. B. Duzuka mist npodeccuii U CiennaaTbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAy4HOTO npoduieii: Pemenus 3amau. — M., 2015.

Qupcosé A. B. ®uszmka ans npodeccHii M CIeHUaIbHOCTEH TEXHUYECKOTO U eCTECTBEHHO-
Hay4HOTO MPpOQuUICH: YICOHUK U1 00pa30BaTEIbHBIX YUPEKICHUN cpea. mpod. oOpa3oBaHus /
nox pen. T. U. Tpodumosoit. — M., 2014.

JlonoIHUTeIbHbIEe HCTOYHUKH:
1.I'pomoB C.B. [llaponosa H.B. ®u3uka, 10—11: Kuura ansa yuurens. — M.: <MactepcTBo>,

2010. —210c.

2. Kabapaun O.0., OpnoB B.A. DxcnepumenTanbHble 3afaHus 1no ¢usuke. 9—I11 kmaccsl:
yueOHOe mocoOue i ydamuxcst o0I1eo0pa3oBaTenbHbIX yupexaenuil. — M.: M3naTenbckuii
neHTp <Akaaemus >,2009.- 176¢.

HuTepHeT-pecypcesi:

www. fcior. edu. ru (@enepanbHbIi HEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB).
wwww. dic. academic. ru (Akagemuk. CioBapu ¥ SHIIUKIIOTIEINN).

www. booksgid. com (Books Gid. DnekTporHas 6ubiaroTeKa).

www. globalteka. ru (I'mo6anteka. 'moGanbHas 6ubIMOTEKA HAYUYHBIX PECYPCOB).

www. window. edu. ru (Equnoe okHO ocTymna K 00pa3oBaTeIbHBIM PECYpPCaMm).

Www. st-books. ru (JIydmas yaeOnas nuteparypa).

www. school. edu. ru (Poccuiickuii o6pazoBarenbHbli moprai. JJocTynHoCTh, Ka4ecTBO,

3¢ (HEKTUBHOCTD).

www. ru/book (DnexkTpoHHast OUOIMOTEUHAs CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensubie pecypcbl MuTepHeTa — Dusnka).

www. school-collection. edu. ru (Equnas kosuiekims udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
https//fiz.1september. ru (yueOHo-MeTonMueckas razera «Dusukay).

www. n-t. ru/nl/fz (HoGeneBckue naypeaTsl Mo GpU3MKe).

www. nuclphys. sinp. msu. ru (SInepuas ¢usuka B UaTepuere).

www. college. ru/fizika (ITogroroska x EI'D).

www. kvant. mccme. ru (HayqHO-TTONMYJISIpHBIN (HU3HKO-MaTeMaTHYECKUi KypHaT «KBaHT).
Www. yos. ru/natural-sciences/html (ectecTBeHHO-HaY4HBIN KypHA i Mostoaexu «I1yTh

B HAYKY»).
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA JUCIUIIJINHbI

KoHTpoJib U o1leHKa pe3yabTaTOB OCBOSHUS THUCHUIUIMHBI OCYIIECTBIISIETCS MPENOoIaBaTeIeM B
IIpOLIECCE TPOBENEHUS JabOpaTOpHbIX pabOT, pelleHus 3a1ady, TEeCTUPOBaHUSA, a TaKKe
BBITNIOJIHEHHS 00YYarOIIUMHCS UHIUBUIYaTbHBIX 3a/1aHUH.

PesyabTaTsl 00yyeHus
(ocBOeHHBIE YMEeHMsI, YCBOCHHbIE 3HAHMS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4eHus

OITUCHIBATh U OOBSICHITH (DM3HMUYCCKUE SIBIICHUS
U CBOWCTBA TEJ: JBIDKCHHE HEOCCHBIX Tl U
WCKYCCTBEHHBIX CITYTHHKOB 3€MJIM; CBOMCTBA
ra3oB, OKHIKOCTEH W  TBEPIOBIX  TEI;
ANIEKTPOMArHUTHYIO WH]TYKIIUIO,
PAacIpOCTPAHEHUE AIICKTPOMATHUTHBIX  BOJIH;
BOJIHOBBIC CBOMCTBA CBETa;, W3Iy4YCHHE W
TIOTJIOIICHKE cBeTa aToMOoM; (poToapdekT;

OTJINYATh THUIOTE3bI OT HAYYHBIX TCOPHUH.

OreHka BBIOJHEHHUS J1a0OPaTOPHBIX paboT U
peuieHus 3aaa4d

JCJIaTh BBIBObI Ha OCHOBC
OKCIICPUMCHTAJIbHBIX JAHHBIX;

OI_ICHKa BBIIIOJIHCHUA SKCIICPUMCHTA.

IPUBOAUTH IIPUMEPHI, MTOKA3bIBAKOLIUE, YTO:
HAOJIOJIEHUsT M OKCIEPUMEHT  SBISAIOTCA
OCHOBOM JJIf BBIABIOKEHUSA TUIOTE3 U
TEOPHi, MO3BOJISIIOT IIPOBEPUTH MCTHUHHOCTH
TEOPETUYECKUX BBIBOJIOB.

OreHka penieHus 3a1a4.

duznueckass Teopus J1a€T BO3MOXKHOCTh
OOBSICHSTh WU3BECTHBIC SBIECHUS MPHUPOABI U

Onenka BbIOJNHEHUS pedeparta, cOOOIIEHUS,
JIOKJIa/1a.

HayyHble  (aKThl, MpeacKa3blBaTh  €llle

HEU3BECTHBIC SBJICHUS,

IIPUBOJUTH IIPUMEPBI npaktudeckoro | OueHka pelieHus: 3adad, OLEHKa YCTHBIX H
UCIIOJIb30BaHUs buznuecKux 3HaHUH: | IMCbMEHHBIX OTBETOB CTYIEHTOB.

3aKOHOB MEXAHWKH, TEPMOAUHAMUKH H

ANEKTPOAUHAMUKH B JHEPTETUKE; PAa3IMUYHBIX
BHUJIOB DJIEKTPOMATrHUTHBIX M3IYYCHUW IS
pa3sBUTHS pPAAMO U  TEIECKOMMYHUKaLUH,
KBAaHTOBOW (U3UKM B CO3/IaHUM SITCPHOU
DHEPIreTUKH, JIA3€POB

BOCIIPpMHUMATh W Ha OCHOBEC IMOJTYYCHHBIX
3HaHUU CaMOCTOSITENIBHO OLICHUBATh
nHpopmaruio, COZICPIKAIYIOCS B
coobmenuax CMMU, WurepHere, Hay4yHO-
MOITYJIAPHBIX CTaTbhiIX,

OneHka NOATOTOBKM U 3alUThl pedeparos,
COOOIIIEHUH, TOKIag0B.

OpUMEHATh  TOJy4eHHble 3HaHusA Uit | OLeHKa perieHus 3a1ad.

pemeHus: GU3NIECKUX 3a7ad;

OTIpEeIeNATh Xapaktep ¢usnueckoro | OueHka peieHus 3ajau.

npoiiecca 1o rpaduky, radbaune, hopmyie;

U3MepATh  pAn  (usmueckux  BenuyuH, | OlleHKa BBINOJHEHUS JIaOOpaTOpHBIX paboT u
OpPECTaBIsIsl  pe3ysbTaThl M3MEPEHUIl C | MPaKTHYECKUX padoT.

YYETOM UX MOTPEIIHOCTEN

UCIIONIb30BaTh TMPUOOPETCHHBIE 3HAHWS U
YMEHHSI B MPAKTHUYECKOW AEATEIbHOCTH U
OBCEIHEBHOMN KU3HU:

OreHKa BBIMOJHEHHS J1a0OPaTOPHBIX paboT U
MPaKTUYECKUX PadoT.
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IUIA oOecrieueHus 0€30I1aCHOCTH
KU3HENEATEILHOCTH B mporecce
UCIIOJIb30BAaHUsI  TPAHCIOPTHBIX  CPEJCTB,
OBITOBBIX AJIEKTPOIPUOOPOB, CPEACTB PATUO-
1 TCJICKOMMYHHKAITMOHHOM CBSI3H;

OreHka MMOATOTOBKM M 3allUThI pedeparos,
COOOIIIEHUH, TOK/Iag0B.

OLICHKHU BJIMAHHA HaA OpPraHu3M 4YCJIIOBCKA U
Ipyrue OpTaHU3MBI 3arpsi3HeHus
OKPYKarOILEeH Cpeibl;

OneHka MOATOTOBKM W 3alIUTHI pedeparos,
COOOLIEHUH, T0KIAI0B.

palMOHAIBHOTO  NPUPOJAOIIONIB30BAHUA U
3alIUThI OKPYKAKOUIEH CPEJIbI

OrneHka MOATOTOBKM M 3allUThI pedeparos,
COOOIIIEHUH, TOKIag0B.

3HATH:

CMBICJI TIOHATHH: (u3HUEcKoe SBICHUE,
TUIIOTE3d,  3aKOH, TEOpHs,  BEILIECTBO,
B3aUMOJICUCTBUE, DIEKTPOMAarHUTHOE IIO0JIE,
BOJIHA, (OTOH, aroMm, aTOMHOE SO,
MOHM3UPYIOIIME  HU3JIy4eHUs, IUIaHETA,
3B€3/4, rajlakTuka, Becenennas

O1eHKa BBIIOJTHEHUS TECTUPOBAHUA.

CMBICT (PU3MYECKUX BEJIUYHMH: CKOPOCTbD,
YCKOpEHHe, Macca, Cuia, UMIyJbe, padorta,
MEXaHUYeCKas JHEPT U, BHYTPEHHSA
SHeprus, abcoII0THAs TeMIIEpaTypa, CpeIHss
KMHETUYECKasi DJHEpPIrus 4YacTUl] BEIIECTBA,
KOJIMYECTBO TEIUIOTHI, 3JIEMEHTapHbIN
AIIEKTPUYECKUI 3apsT;

OHCHKa BBITIOJITHCHUSA TCCTUPOBAHUA.

CMBICIJI (1)I/I3I/I‘-ICCKI/IX 3aKOHOB KJIACCHYECKOM

MEXaHUKH, BCEMHPHOI'O TATOTCHUA,
COXpaHEHMs]  DHEpPrHM,  HUMIylIbca U
IEKTPUIECKOTO 3apsifa, TCPMOJIUHAMUKH,
AIIEKTPOMArHUTHOU WHTYKIIH,
dboTtorddexra

OI_[eHKa BBITIOJIHCHUSA TECTUPOBAHUA.

BKJIa/l POCCHUIMCKHX U 3apyOeXHBIX YYEHBIX,
OKa3aBIIMX  HaWOOJbIIEe  BIMSHUE  HA
pa3BUTHE (PUBHKH.

OneHka TOATOTOBKM U 3alUThl pedeparos,
COOOIIEHUH, TOKJIagO0B.

Conep:xanue XapakTepucTHKA OCHOBHBIX BU/I0B JAeSITeJIbHOCTH CTYJI€HTOB
o0y4eHuUs1 (Ha ypoBHe y4eOHBbIX 1elCTBHIH)
BBenenue YMeHHs MMOCTaHOBKH IIeJIeH NeATebHOCTH, TUIAHUPOBAHUS COOCTBEHHOM

JESATEIIBHOCTH JUIsl TOCTUKEHUS TIOCTABJICHHBIX LIETIEH,

MpEeIBUJICHUS BO3MOXKHBIX pPE3yJIbTaTOB ATHUX JEHCTBHI, OpraHU3aluu
CaMOKOHTPOJISI M OLIEHKH MOJIyYEHHBIX PE3YyJIbTaTOB.

Pa3BuTHe cocoOHOCTH SICHO M TOYHO H3JIaraTh CBOM MBICIH, JIOTUYECKH
00OCHOBBIBaTh CBOIO TOYKY 3PEHHUS, BOCIPHUHMMATh U aHAJIU3UPOBATH
MHEHHUSI COOECeHMKOB, IMpH3HABas MpPaBO APYroro 4ejoBeKa Ha HMHOE
MHEHHUE.

[IpousBenenrne uszMepeHus (QU3NYECKHMX BEIMYMH U OLIEHKA TPaHUIIbI
MIOTPELIHOCTEN U3MEPEHUM.

[IpencraBieHue rpaHUIlbl MOTPEIIHOCTEN W3MEPEHUM MPU MOCTPOCHHUU
rpauKoB.

YMeHHne BbICKa3bIBATh THIIOTE3bI 17151 O0BSICHEHHSI HA0JII01aeMBIX
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SBJICHUM.

YMeHue npeiaratb MOJEIH SBICHUH.

VYka3zaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
N3510keHne OCHOBHBIX II0JIOKEHUN COBPEMEHHOW Hay4HOW KapTHUHBI
Mupa.

[TpuBeneHre MPUMEPOB BIUSHUS OTKPBITUN B (PH3UKE HA IPOTpecc

B TEXHHUKE U TEXHOJIOIMH ITPOU3BOJCTBA.

Vcnionp3oBanue MHTEpHETA U1 OKMCKA HHPOPMALIUU

Kunemamuxa

IIpencraBneHne  MEXaHMYECKOTO  JIBWJKEHUS  Tela  YPABHCHUSIMU
3aBHCHUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTU OT BPEMEHH.
ITpencraBiaeHne MEXaHUYECKOTO JIBUKEHHUS Teja rpapMKaMu 3aBUCUMOCTH
KOOpJMHAT U IPOEKLHUENH CKOPOCTH OT BPEMEHHU.

Onpenenenne KOOpAUHAT IPOMICHHOIO ITyTH, CKOPOCTU U YCKOPEHUS Tela
1o rpaukaM 3aBUCUMOCTH KOOPJAWHAT M MPOEKLIUH CKOPOCTH OT BPEMEHHU.
Onpenenenne KOOpAUHAT IPOMICHHOIO ITyTH, CKOPOCTU U YCKOPEHUS Tela
[0 YpaBHEHHUSIM 3aBHCHUMOCTH KOOPAMHAT U IPOEKUMH CKOPOCTU OT
BPEMEHH.

[TpoBenenue CPaBHUTEIBHOTO aHaJIM3a PaBHOMEPHOTO U
PaBHOIIEPEMEHHOTO JBUKCHUM.

VYka3aHue UCIIONb30BaHMS MTOCTYNATENILHOTO M BPaLaTeIbHOTO JIBUKEHUIN
B TEXHHUKE.

[TproGperenue omnpiTa paboOThI B ITPYIIIIE C BBIMOIHEHUEM Pa3IMUHbIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOM CHCTEMBI JEUCTBUH W KOHCTPYKUHH JIJIst
AKCIEPUMEHTAJIBHOTO ONPEEIICHNs] KHHEMAaTUYECKUX BEJTUYHH.
ITpencraBnenue nHdopMalvy 0 BUJIaX IBUKEHUS B BUJIE TaOJIUIIbI

3axonul COXpAHEeHUs
6 MexXaHuke

IIpuMeHeHnEe 3aKOHA COXPAHEHMS UMITYJIbCa JJISl BBIYMCICHHS U3MEHEHUM
CKOPOCTEH TeJ Mpu UX B3aUMOAEHCTBUSIX.

N3mepenue paboThl CUI U U3MEHEHHE KHHETUYECKON SHEPruy Tela.
Brruncnenue paboThl CUI U U3MEHEHNS KUHETUYECKOW SHEPTUU Tena.
Brruncnenue noTeHIMaIbHOM SHEPTUU TEJl B TPAaBUTALMOHHOM II0JIE.
Omnpenenenne NOTEHINAIbLHOW SHEPTHH YIPYTO 1€()OPMUPOBAHHOTO

TeJa 10 U3BECTHOM J1e(hopMalvy U )KECTKOCTH Tea.

[IpuMmeHeHre 3aKOHA COXpPAHEHHS] MEXaHMYECKOM SHEpPruu MpH pacuerax
pE3yJIbTaTOB B3aUMOJEHUCTBUN TEJI IPABUTALMOHHBIMU CHJIAMU M CHJIAMHU
YIPYTOCTH.

YkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXAHUKH.

Vkazanue y4eOHbIX NUCHUIUIMH, NIPU U3YyYEHUH KOTOPBIX HCHOIb3YIOTCS
3aKOHBI COXPaHEHUs

OcHoesbl
MOJLEKYNAPHOLU
KUHemu4eckou
meopuu.
Hoeanvuwiii casz

Brimonaenune AKCIIEPUMEHTOB, CITYXKaIX TUTST 000CHOBaHUS
MOJIeKy I pHO-KMHeTH4eckoi Teopun (MKT).

Pemenue 3amad ¢ mpUMEHEHHEM OCHOBHOTO YPaBHEHHS MOJEKYISIPHO-
KMHETHUYECKON TEOPUU T'a30B.

Omnpenenenne napaMeTpoB BEIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBAHUU YPaBHEHMS COCTOSIHUS UJI€aJIbHOTO Ta3a.

Omnpenenenne napaMeTpoB BeIECTBA B Ta3000pa3HOM COCTOSIHUM

U MpoUCcXosXx mpormeccoB o rpadukam 3asucumoctd p (T), V (T), p
(V).

OxcnepuMmenTaibHoe uccnegopanue 3asucumoctu p (T), V (T), p (V).
[IpenacraBnenne B Buae TrpaduKOB HU30XOPHOTO, H300apHOTO U
MU30TEPMUUYECKOTO MPOLIECCOB.

Beruncnenne cpeiHell KHHETHYECKOM SHEPTUH TEIIOBOTO JBUKEHUS
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MOJIEKYJI [10 U3BECTHOM TeMIepaType BEIIeCcTBa.

BrickaspiBaHue TUIIOTE3 ISl O0OBSICHEHUS HAOIIOAaeMbIX SIBIICHUH.
VYka3zaHue rpaHul] IPUMEHUMOCTH MOJENIU «UACAbHBIN Ta3» U 3aKOHOB
MKT

OcHosbi
MepMOOUHAMUKU

H3mepeHne Koau4yecTBa TEIUIOTHI B IIPolieccax TeIIonepe1adm.

PacueT koaruecTBa TEmIOThI, HEOOXOAUMOTO ISl OCYIIECTBICHHS
3aJJaHHOTO IIpoliecca ¢ Teruionepenavei. Pacuer m3MeHeHuss BHYTpEeHHEH
HEPTUU Tell, PadOThl W TEPEeJAHHOTO KOJHMYECTBA TEIUIOTHI C
MCIOJIb30BaHUEM TIEPBOT0 3aKOHA TEPMOJIUHAMUKH.

Pacuer paboTsl, COBEepIICHHOH Ta30M, 110 Tpaduky 3aBucuMocTd p (V).
Brruncnenue paboThl ra3a, COBEpUICHHOW MPU U3MEHEHUU COCTOSIHUS IO
3aMkHyTOMY 1HKTY. Beraucienue KIIJI mpu coBepiieHnn razoMm padboThl B
mpoleccax HW3MEHEHUS COCTOSHHUS MO 3aMKHYTOMY LUKIy. OObsiCHeHHE
IIPUHLIMIIOB JIEUCTBUS TEIUIOBBIX MaluH. JleMoHcTpauus poiu (Qu3MNKU B
CO3ZIaHUH U COBEPIIICHCTBOBAHUH TETJIOBBIX JBUTATEIICH.

W3noxxeHne CyTH HKOJIOTMYECKUX MpodieM, OO0YCIOBIEHHBIX pPabOTOi
TEIUIOBBIX JBUTATENCH U MPEJIOKEHUE MMYTH UX PELICHHUS.

VYkazaHue rpaHull IpUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKHU.

YMeHue BECTH Uajor, BHICITYIIMBATh MHEHHE ONIIOHEHTA, Y4acTBOBAThH B
JUCKYCCHH, OTKPBITO BbIpaXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHMUS.
VYkazanue yuyeOHBIX IUCHUIUIMH, MPHU H3YYCHHUU KOTOPBIX HCIOIb3YIOT
yaeOHbIi MaTepran «OCHOBBI TEPMOIUHAMKI

Ceoticmsa napos,
IHCUOKO-
cmetl, meepovix mei

W3mepeHue BIIaXHOCTH BO3yXa.

PacueT konnuecTBa TEIIOTHI, HEOOXOAUMOIO Il OCYIECTBICHHUS
Ipoliecca Iepexo/ia BEIecTBa U3 OJJHOTO arperaTHOro COCTOSIHUS B
Ipyroe.

DKCIIEpUMEHTAIIBHOE UCCIIEI0BAaHUE TEIIJIOBBIX CBOKCTB BELIECTBA.
[TpuBeneHre NpUMEpPOB KaWIISPHBIX SABJIEHUN B OBITY, IPUPOJE,
TEXHUKE.

HccenenoBanne MEXaHMYECKUX CBOMCTB TBEPABIX Tell. [Ipumenenne
¢u3nyeckux  TOHATMM M 3aKOHOB B y4yeOHOM  marepuaie
npoQeCCHOHATBHOIO XapaKTepa.

Hcnonb3oBanue MHTEpHETA U1 IOMCKA MHPOPMAIUK 0 pa3paboTKax
Y IPUMEHEHUSX COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEpHUaJIOB

SJzeKmpocmamuKa

Bolunciienye cuil B3auMOACHCTBUS TOYEUHBIX DJICKTPUYECKUX 3apsAI0B.
Beruncnenne Hanps>KEHHOCTH AIEKTPUYECKOTO OIS OJHOTO U He-
CKOJIBKMX TOYEYHBIX JJIEKTPUUECKUX 3apsA10B. BeluucieHue mnoreHuuana
SJICKTPHUYCCKOTO IIOJIA OAHOIO W HECKOJBKHX TOYCYHBIX JJICKTPHYCCKHUX
3apAn0B. Mi3MepeHne pa3HOCTU TOTECHIUAIIOB.

N3mepenne 3Hepruu 3JIEKTPUYECKOTO MO 3apsSKEHHOTO KOHJEHCATOpA.
Beruncienue SHEpruu JIEKTPUUECKOr0 MO 3apsyKEHHOI0 KOHIEHCAToPA.
Pa3paboTka miaHa U BO3MOXKHOI CXeMbl JEHCTBHI SKCIIEPUMEHTAIBLHOTO
OIpENENCHUsI DJIEKTPOEMKOCTH  KOHJEHCATOpa M AUDIIEKTPUYECKOU
IIPOHUIIAEMOCTH BEILIECTBA.

IIposBencHue CPaBHUTEIBHOTO aHaJIn3a IPaBUTALlMOHHOIO u
AJIEKTPOCTATHYECKOTO MOJIEH

TTocmosnnobiil mox

W3mepenne MOIHOCTH 3eKTprudeckoro Toka. M3smepenue 3/1C u
BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

BelltonHeHHEe pacyeToB CUIBl TOKA M HANpPsDKEHWM Ha  y4acTKax
aneKTpuiecKux meneit. OObICHEHNE Ha MPUMEPE ICKTPHUIECCKOM

uenu ¢ ABymst uctounnkamu Toka (3/1C), B kakom ciiydae HICTOYHUK
AIIEKTPUYECKOM SHEPruu paboTaeT B peKMME T'eHepaTopa, a B KAKOM — B
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peKUME TTOTpEOUTESI.

Ornpenenenue TEMIIEPATYPHI HUTHA HaKaJIMBaHUs. N3smepenne
AIIEKTPHUYECKOTO 3apsijia JCKTPOHA.

CHsiTHE BOJIBTAMIIEPHON XapaKTEPUCTUKH INO/IA.

[TpoBeneHue CpPaBHUTEILHOTO aHAW3a IOJYIMPOBOJIHUKOBBIX THOIOB H
TPHUOJIOB.

Hcnonp3oBanne MHTepHeTa A MOMCKa WHPOPMALUU O IEPCIEKTUBAX
Pa3BUTHS NOIYITPOBOJHUKOBON TEXHUKHU.

YcraHOBKa MPHYUHHO-CIICICTBEHHBIX CBsi3eil OOBSCHEHHE TPUPOIBI
AIIEKTPUYECKOTO TOKa B METaJUIaX, AJIEKTPOJHMTAX, ra3ax, BaKyyMe H
MOJTYTIPOBOTHUKAX

[IpuMeHeHHE IEKTPOIIN3a B TEXHUKE

[TpoBeneHue cpaBHUTEIBHOTO aHAIN3a HECAMOCTOSTEILHOTO U
CaMOCTOSITEIILHOTO Ta30BBIX Pa3psioB

Maenumnvie sgnenuss | VIsmepeHre  MHAYKIMM ~ MarHUTHOro  mnojs.  Belumcnenue — cui,
JEHCTBYIOIIMX HA IPOBOAHUK C TOKOM B MATHUTHOM IIOJIE.
Beruucnenue cui, 1eHCTBYIONIMX Ha 3IEKTPUUECKUH 3aps], IBIDKYILUICS B
MarHMTHOM IOJI€.
HccnenoBanue ABICHUN 3JIEKTPOMArHUTHOM HHAYKIUHN, CAMOUHIAYKIUH.
Bbruncnenue sHepruu MarHuTHOTO T1OJISL.
OOBsicCHEHHE NPUHIMIA ASHCTBUS 3JEKTPOIBUTATEIS.
OO0ObsicHeHHEe TPUHLIMIIA AEUCTBUS FEHEPAaTOpa 3JIEKTPUUECKOI0 TOKa
U 3JEKTPOU3MEPHUTEIbHBIX MPUOOPOB. OOBACHEHHE NPUHIMIA JECHCTBUS
Macc-crekTporpada, yckopuTeneil 3apsyKeHHbBIX YaCTHII.
OOBbsicHEeHME pPOJIM MarHUTHOrO TMoJs 3eMIM B JKU3HU PACTCHHUH,
JKUBOTHBIX, YEJIOBEKA.
[TpuBeneHne NpUMEPOB MPAKTUYECKOTO IPUMEHEHNSI U3YUEHHBIX SIBJICHUM,
3aKOHOB, MPUOOPOB, YCTPOICTB.
IIpoBeneHNEe CpPaBHUTENBHOIO aHAIM3a CBOWCTB JJIEKTPOCTATHUYECKOTO,
MarHUTHOTO ¥ BUXPEBOTO 3JEKTPUUECKUX MOJIEH.
OOBsicHEeHME Ha TPUMEPE MAarHUTHBIX SABJICHUN, TOYeMy (QU3UKY
MO’KHO pacCMaTpUBATh KaK METAJUCIUILIUNHY
Mexanuyeckue HccnenoBanue 3aBUCUMOCTH NEPHOAA KoJeOaHUH MaTeMaTUYeCcKoro
Koneba- MasiTHUKA OT €ro JJIMHBI, MACChl U aMIUIUTY bl KOJIEOaHUM.
HUs HccnenoBaHue 3aBUCUMOCTH Tepuoja KojeOaHWH rpy3a Ha MpYyXHHE OT

€ro Macchl M JKECTKOCTH NPYKUHBI. Beranciienne nepruoaa

KoJIeOaHUH MaTeMaTHYeCKOro MasiTHUKA MO0 U3BECTHOMY 3HAYEHUIO

ero AJauHbL. Beruncienue nepuoja kojaebaHuil rpys3a Ha MPYyXUHE 110
U3BECTHBIM 3HAYEHUSIM €r0 MACChI U )KECTKOCTH IPYKUHBI.

BripaboTka HaBBIKOB BOCHPHUHHMMATh, aHAJM3UPOBATh, MepepadaTbiBaTh U
peIbSBIATH UHOOPMAIMIO B COOTBETCTBUU C MTOCTABICHHBIMU 33/1a4aMHU.
[IpuBeneHrne mNpPUMEPOB aBTOKOJIEOATENbHBIX MEXaHMYECKHX CHCTEM.
[TpoBenenue kinaccuduxanuu Koaedanui

Ynpyeue sonnvi

W3mepenue UIMHBI 3BYKOBOI BOJHBI IO pe3ysibTaTaM HaOII0AeHHM
UHTEPEPEHIINH 3BYKOBBIX BOJIH.

Habmionenue u oObsicHeHUEe SBICHHM uHTeppepeHIuu Hu Tudpaxiun
MEXAHUYECKUX BOJIH.

ITpencraBnenue obsacTell MPUMEHEHHUs YIbTPa3BYKa M MEPCHEKTUBBI €ro
UCIIOJIb30BAaHUS B PA3IMYHBIX 001aCTAX HAYKU, TEXHHUKH,

B MEIMIIMHE.

W3noxeHne CyTd SKOJIOTUYECKHUX MPOOJeM, CBS3aHHBIX C BO3JCHCTBUEM
3BYKOBBIX BOJIH Ha OPTadHHM3M 4Y€JI0BEKa
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Dnexmpomacnummwle
Konebanus

HabnroneHue ocruiiorpaMM rapMOHUYECKHUX KOJIeOaHUH CHIIBI

TOKa B I CIIN.

M3mepeHue 3J1eKTpOeMKOCTH KOHAeHcaTtopa. M3MepeHne MHAYKTUBHOCTb
KaTyIIKU.

HccnenoBaHue sIBIEHHS 3JIEKTPUUYECKOIO PE30HAHCA B IOCJIEIOBATEIBHOM
LEIH.

[TpoBenenue aHAJIOTHH MEXTY bu3nyeckuMu BEIMYMHAMH,
XapaKTepU3yIOILUMU MEXaHUYECKYIO u NIEKTPOMAarHUTHYIO
KoJieOaTebHbIE CUCTEMBI.

Pacuer 3HaueHUM CUIIBI TOKA B HAaIps’KCHUA HA 3JICMCHTAaxX LCIH
IEPEMEHHOI'0 TOKA.

HccnenoBanne mnpuHIUNa AeicTBus TpaHcdopmartopa. MccnemoBanue
HOPUHIUIA JeWCTBUS TeHepaTopa NEPEeMEHHOI0 TOKa.

Hcnonb3oBanne MHTEpHETA Ui MOMCKa HH(POPMAIMH O COBPEMEHHBIX
croco0ax nepeaayu 3JIeKTPOIHEPruu

Qﬂekmpomaenum%le
B60JIHbl

OcymiecTBiieHrE paguonepeadu u paguonpuema. MccienoBanue

CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMJILHOTO TesedoHa.
Pa3BuTHe LEHHOCTHOTO OTHOMICHWS K H3Y4aeMbIM Ha YypOKax (HU3HKH
00BEKTaM U OCBaMBaeMbIM BHAAM JAeITeIbHOCTH. OObsICHEHNE
NPUHLUNNAIBHOIO pPa3auyMs IPUPOALI YHPYTHX U DBJIEKTPOMArHUTHBIX
BOJMIH. M3moskeHHWe CyTH OKOJIOTMYECKUX MpoOJeM, CBSI3aHHBIX C
E)JIGKTpOMaFHI/ITHI)IMI/I KOH€6aHI/I$IMI/I 1 BOJIHAMMU.

OOBsicHEHHE  POJIM  DJCKTPOMArHWTHBIX BOJH B COBPEMEHHBIX
HcclieoBannsaX Beenennon

Ilpupooa ceema

[IprMeHeHre Ha IPAKTUKE 3aKOHOB OTPAXEHHUS U IIPEIIOMIICHUS

CBETa MPH PEIICHUN 3a7a4.

OrnpeneneHne CIEKTPAIbHBIX T'PAHULl YYBCTBUTEIBHOCTH YEJIOBEYECKOTO
riasa.

YMeHue cTpouTh H300paKeHusl MPEAMETOB, 1aBaeMbIe THH3AMHU.

Pacuet pacctosiHus OT TMH3BI 10 U300pKEHUS TIPEIMETA.

Pacuet onTuyecKkoi CUIIbI TUH3EI.

N3mepenne poKyCHOTO pacCTOSTHUS JTUH3HI.

HcnblTanne Moaeneil MUKPOCKOIIA U TEJIECKONa

Boanoeswie ceoticmesa
ceema

Habmtoienue siBineHust uHTEpPepeHIuu 3JeKTPOMAarHUTHBIX BOJIH.
HaGnronenue siBneHust TuGpakinuy JeKTPOMArHUTHBIX BOJIH.
Habmtoienue siBieHust Moysipu3aliy AJIEeKTPOMArHUTHBIX BOJIH.
W3mepenue JUTMHBI CBETOBOM BOJIHBI 110 pe3yabTaTaM HaOII0IeHUS
aBieHuss uHTeppepenuuu. HabOmoneHue sBiaeHUs Audpakuuyd CBeTa.
HaGnronenue siBieHus noyisipu3aluy 1 gucrnepeun ceera. [louck

pa3anyuri ¥ CXO/CTBA MEXY NU(PAKIHOHHBIM U TUCIIEPCUOHHBIM
CIEKTPaMH.

[TpuBeneHre NpUMEpOB MOSBICHUS B IPUPOJIE U UCIIOJIBb30BAHUS B
TEXHUKE SBJICHUN HHTep(dEepeHLInH, TUPPAKLINH, TOJIAPU3ALUN U
qucniepcun  cBeTta.  Ilepeuncienne METOJOB  IMO3HAHUS, KOTOpbIE
VICIIOJIb30BaHbl IPU U3yYEHUH YKa3aHHBIX SBJICHUI

Keanmosas onmuxa

Hab6mronenue dotosnexkrpuueckoro sdpdexra. O0bsiCHEHNE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX MPEACTABICHUI.

Pacdetr MmakcuManbHOM KHHETUYECKOW SHEPTUU JIEKTPOHOB MPH
dorosnexTpuueckom s pekre.

Omnpenenenne paboOThl BEIXOAA AIEKTPOHA 10 TpaduKy 3aBUCUMOCTH
MaKCUMaJIbHOW KHHETHYECKOH HHEpruu (HOTOIIEKTPOHOB OT YACTOTHI
cBeta. M3mepeHune paboThl BBIX0/1a JIEKTPOHA.
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[lepeuniciienne npPUOOPOB  YCTAaHOBKH, B  KOTOPBIX  IMPHUMEHSETCS
0e3MHEePIMOHHOCTE (GoTOd(DeEeKTA.

OOBsiICHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyajii3Ma CBOMCTB ()OTOHOB.
OOBsICHEHHE POJIM KBAHTOBOHM ONTHUKH B PA3BUTHUU COBPEMEHHON (DU3HKHU
Ha6mronate doTosnexkrpuueckuii 3phekr.

OO0bsicHsITh 3aK0HBI CTOJIETOBA U JABJICHUE CBETa HA OCHOBE KBAaHTOBBIX
MIpeJCTaBICHUI

Duszuxa amoma

Brruncinenue JJIMHBI BOJIHBI 1€ BpOﬁJISI HJaCcTHUIbI C U3BECCTHBIM 3HAYCHUEM
umnynscaHabmoienue TuHeRvYaTbIX CeKTPOB.

Pacuer yacToTHI U AJIMHBI BOJIHBI UCITYCKA€MOTI'O CBCTA IPU IICPEXOIC
aToMa BOJOPOJa U3 OJJHOTO CTAllMOHAPHOTO COCTOSIHUSA B IPYTOE.
OOBsSICHEHHE TIPOUCXOXKIICHUSI JIMHEHYATOTO CIIEKTpa aroMa BOJOpOJaa U
pa3ianuus JMHEHYaThIX CIIEKTPOB Pa3IMYHBIX Ta30B.

HccnenoBanue auHEMYaTOro CeKTpa.

Hccnenoanue npuHIMna paboThl TIOMUHECIICHTHOM JIaMIIBI.

Habmoienue v 00bsICHEHNE IPUHIINTIA JICUCTBUS J1a3epa.

[TpuBeneHre MpUMEPOB UCIIOIB30BAHUS J1a3epa B COBPEMEHHOM

HAayYKC€ U TCXHUKC.

Hcnons3oBanue MHTepHera Misi moucka MHGPOpPMAIMM O MEPCHEKTUBAX
MIPUMEHEHHUSI Jlazepa

Qusuxa  amomHo2o
a0pa

[TpencraBieHue o xapakTepe YeThIpEX TUIOB (DyHIaMEHTaIbHbIX
B3aMMOJICHCTBUI 2JIEMEHTAPHBIX YAaCTHUI] B BUJIE€ TAOIUIIBI

HaGnronenue Tpekos anbda-yactull B kamepe Buibcona.
PerucrpupoBanue siiepHbIX U3JIy4€HUH C IOMOLIBIO cueTurKa I eirepa.
Pacyer sHEprum cBs3U aTOMHBIX SIED.

Omnpenenenue 3apsja 1 MacCoBOrO YKMCJIa aTOMHOTO Spa, BO3HUKAIOIIETO
B PE3yJIbTaTe paJMOAKTUBHOIO pacnaja.

Brruncnenue sHepruu, 0cBOO0XKAAI0IIEHCS IPU PaliOaKTUBHOM

pacnaze.

Omnpenenenue NpoayKTOB I€PHON PEaKIIUHU.

Beruucnenue sHepruu, ocBoOOKIAIOMIEHCS TPU SEPHBIX PEaKIHIX.
IToHnMaHue NPENMYILECTB U HETOCTATKOB MCIIOIb30BAHNS aTOMHON
SHEPrUU U HOHU3UPYIOUIUX U3ITy4YEHUHN B IPOMBIIUIEHHOCTH, MEAUIIMHE.
N3noxenne cytu 2KOJIOTHYECKUX TIPOOIIEM, CBI3aHHBIX C OMOJIOTHYECKUM
JENCTBUEM PAAMOAKTUBHBIX U3JIyYECHUN.

[IpoBenenune kinaccuuKalMK IEMEHTAPHBIX YaCTHUIl MO UX (PU3NYECKUM
XapaKkTepuCTUKaM (Macce, 3apsiay, BPEMEHHU )KU3HM, CIIMHY U T. 1.).
[TonnMaHue IEHHOCTEH HAyYHOTO TTO3HAHMS MUPA HE BOOOIIIE JTst
YeJI0BEYECTBA B LIEJIOM, a JUI KaXJI0T0 00y4aromerocst JMYHO, IEHHOCTEH
OBJIQJICHUS] METOJOM HAy4YHOIO NO3HAaHWsA I JOCTHKEHHs Ycliexa B
JT1000M BHJIE MPAKTUYECKOM JesITeTbHOCTH

Cmpoenue u
passumue
Bcenennou

HabGnronenue 3a 3Be3namu, JIyHOMU U TIIaHETAaMU B TEJIECKOTI.

HaGnroieHue coIHeUHBIX MATEH C MOMOIIIBIO TEJIECKONa U COTHEYHO-

ro 9KpaHa.

Hcnonb3oBanue HWHTepHeTa s MOMCKA HM300paXKEHUH KOCMHUYECKUX
00BEKTOB ¥ MHPOpMAIK 00 UX 0COOEHHOCTSIX

OO6cyxaeHne  BO3MOXKHBIX  CHEHApHeB  JBOJIONMM  BceneHHOM.
Ucnons3zoBanne MHTepHETa AJI1 MOMCKA COBPEMEHHOW HHGPOPMAIMH O
pasButnu Bcenennoil. Ouenka uHboOpManuu ¢ TMO3UIUH €€ CBOMCTB:
JIOCTOBEPHOCTH, 00bEKTHUBHOCTH, TMIOJTHOTHI, aKTYaJIbHOCTH U T. 1.

Deonroyus 36e30.
Tuno-

Brrancnenue sHepruu, 0CBOOOKIAIOIIEHCS TIPU TEPMOSICPHBIX pe-
AKIMSX.
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mesa
HPOUCXOIAHCOCHUSL
Conneunoti cucmemol

dopMynHrpoBKa MPOOJIEM TEPMOSJICPHON SHEPTETHKH.

OOBbsCHEHUE BIMSHUS COJHEUHOW aKTUBHOCTH Ha 3EMIIIO.

[TonuManue poJiM KOCMHYECKHX HCCICIOBAaHUM, WX HAy4YHOTO U
SKOHOMMYECCKOTO 3HAUYCHUS.

OOcyxIeHre COBPEMEHHBIX TUIIOTE3 O MPOUCX0XKAeHUU COoTHEUHON
CHCTEMBI

OcHoegubl
cneuuanvHou
meopuu
OMHOCUMENbHOCIU

OO0BsicHEeHHEe 3HAUMMOCTH OmbITa MalikenbcoHna-Mopiu

DopMyJIMPOBAHUE TTOCTYJIATOB

Oo6wbsicuenue ¢ dekra 3ameyieHus BpeMeHu Pacuer sHepruu 1nokos,
UMITYJBCa, SHEPTUU CBOOOTHON YaCTHUIIBI

BripaboTka HaBBIKOB BOCIPHHHUMATh, aHAJIM3UPOBATh, MepepadbaTbiBaTh U
MPEIBSIBISATH HHPOPMAIHIO B COOTBETCTBHH C MTOCTABJICHHBIMHU 33/IJa9aMHU

3akonvl mexanuxku
Hbuvromona

OObsicHeHHE JeMOHCTPALIMOHHBIX SKCIIEPUMEHTOB, OITBEPKIAIOIINX
3aKOH UHEPLIUH

N3mepenne maccel Tena

N3mepenne cuiibl B3aMMOJICCTBHS TEN

Brruucnenue 3HaueHus CUJ O U3BECTHBIM 3HAYEHUSIM Mace
B3aUMOJICUCTBYIOLIMX TEI U UX YCKOPEHUI

Boluncnenne 3Ha4eHus1 yCKOPEHU Tell IO U3BECTHBIM 3HAUYECHUSIM
JICUCTBYIOIIUX CHJI U Macc TeJ

CpaBHeHHe cWIIbl ACUCTBUSA U TpOoTUBOIEHCTBUS [IprMeHeHue 3akoHa
BCEMHUPHOI'O TATOTEHUS IIPU pacdyeTax CHUJl U YCKOPEHUH
B3aUMOJICHCTBYIOIINX TEJ

CpaBHeHHE YCKOpEHHUs CBOOOAHOrO NajeHus Ha rianerax CojHeuHON
CUCTEMBI

Brinenenue B TekcTe yueOHMKA OCHOBHBIX KaTErOpUN HaydHOU
uHpopManuu

IIpumepHbIe TeMbl pedepaToB (A0KIA10B), HHIMBUAYAIbHBIX IPOCKTOB
* Anexcanp ['puropseBud CToa€TOB — pyCCKU (PU3HK.
» Anexcanap CrenanoBud [TornoB — pycckuil yueHslid, n300peTaTenb paano.
* AnbTepHATHUBHAS SHEPTETHKA.
* AKyCTHYECKHE CBOWCTBA IOJYIIPOBOIHUKOB.
* Ausipe Mapu Amiiep — OCHOBOIIOJIOKHHK 3JIEKTPOIMHAMUKH.
* ACUHXPOHHBIN JIBUTATEIb.

* AcTepoubl.

* ACTpOHOMHUS HAIlIUX JTHEH.

* AtomHas ¢usuka. M3oromnsl. [IpumeHeHne paaroakTHBHBIX H30TOIOB.
* beckOHTaKTHBIE METOBI KOHTPOJISI TEMIIEPATYPHI.

* bumnonspHsle TPaH3UCTOPBI.

* bopuc CemenoBuu SIko6n — ¢u3uk u u300peTaTesb.

* Benuyaiiime oTKpbITHS PU3UKU.

* Bujsl anekTpuueckux pazpsaaoB. DIEKTpUUECKUe pa3ps/Ibl Ha CIIy0e ueoBeKa.
* Biiusinue nedexroB Ha pusnueckre CBONCTBA KPUCTAIIIOB.

* Bcenennas u TeMHast MaTepusl.

* ['anuneo ['annnelt — ocHOBaTENIb TOYHOTO €CTECTBO3HAHHS.

* ['onorpadus u ee npuMeHeHue

JIBr>keHue Teia IepeMEeHHOM MacCHhl.

 ludpakuus B HaLIeH KU3HH.

* Xunkue kpucTamibl.

* 3akonbl Kupxroda ass anexTpudeckoil nemu.
* 3aKOHBI COXPAHEHUS B MEXAHUKE.
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* 3HaueHue oTKpbITHiL ["anunes.

* Urops BacunbeBny KypuaToB — Gu3uK, OpraHu3aTop aTOMHOW HAYKU M TEXHUKH.
* Ncaax Hpr0TOH — co3/1aTelpb KIacCu4ecKoi (pu3uKu.

* lcnionb3oBaHue 3J€KTPOIHEPTUH B TPAHCIIOPTE.

» Knaccuduxanus u xapakTepuCTHKU 3JIEMEHTapHBIX YACTHII.

* KoHCTpyKIIMOHHAs IPOYHOCTh MAaTe€pHalla U €€ CBSI3b CO CTPYKTYPOH.

* KoHCTpyKIIMS ¥ BUBI J1a3€POB.

* KpuoanexkrpoHnuka (MUKpO3JIEKTPOHUKA U XOJION).

* JIazepHbIe TEXHOJIOTUH U UX UCIIOJIb30BaHUE.

* Jleonapao na Bunun — ydeHblil 1 ©300peTaTerb.

* MaruuTHbIe H3MEpeHHs (IPUHIIMITBI TOCTPOSHHS TPHOOPOB, CIIOCOOBI U3MEPEHUS
MarHUTHOT'O MOTOKA, MArHUTHOM MHAYKLIUH).

* Maiikn @apazeii — co3faresb y4eHUs 00 3JIEeKTPOMAarHUTHOM TOJI€.

* Makc [Inank.

* MeTo1 ME4EeHBIX aTOMOB.

* MeTozp! HAOIOIEHHS U PETMCTPALIMHU PAJAUOAKTUBHBIX U3Iy4E€HUH U 4acTHII.
* MeTobl onpeneseHus INIOTHOCTH.

* Muxaun BacunbeBrud JIOMOHOCOB — yUY€HBIN SHIIUKIIONIEUCT.

* Mogenu atoma. OnbIT Pezepdopaa.

* MonekynsapHO-KHHETHYECKas TEOpUs NICAIbHBIX Ia30B.

* MonHusa — ra3oBslii pa3psj B IPUPOIAHBIX YCIOBUSAX.

* HanorexHosorust — MexIucUUILIIMHApHAast 0071acTh GyHAAMEHTAIbHONW U MPUKIAL-
HOM HayKH U TEXHUKHU.

* Hukomna Tecna: %u3Hb U HEOOBIYAHHBIE OTKPBITHUS.

* Hukomait KonepHuk — co3aaTenb reIMOLeHTPUYECKON CUCTEMBI MUpA.
* Hunsc bop — onuH u3 co3naresneit COBpeMeHHON (HU3UKH.

* Hykneocunres Bo BeeneHnoil.

* O0bscHeHne (POTOCUHTE3a C TOUKH 3pEHUSI (PUBHKH.

» OnTuyeckue SIBJICHUs B IPUPOJIE.

* OTKpBITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOIUMOCTH.
* [IepeMeHHBIN 2JEKTPUUIECKNN TOK U €r0 IPUMEHEHNE.

* [Imasma — 4eTBEpPTOE COCTOSTHUE BELIECTBA.

* [InaneTs! CONHEYHOU CUCTEMBI.

* [TonynpoBOAHUKOBBIE JATYUKU TEMIIEPATYPBHI.

* [IpuMeHeHme )XKUIKUX KPUCTAIIIOB B POMBIIIIEHHOCTH.

* [IpumeHeHue A1epHBIX PEAKTOPOB.

* [Ipupona ¢peppomaruerusma.

* [IpoGieMbl 3KOJIOTHH, CBSI3aHHBIE C NCTIOIH30BAHNEM TEIUIOBBIX MAIIIHH.
* [Ipon3BoacTBO, ITepeaada u UCIOIb30BAHNE IIEKTPOIHEPTUH.

* [Ipoucxoxaenne CoMHEUHON CUCTEMBI.

* [Ibe30anexTpuueckuil 3pPeKT ero NpruMeHeHue.

* PazBuTHeE CPEICTB CBI3H U PAAUO.

* PeakTuBHBIEC JBUTATEIN U OCHOBBI pa0OTHI TEIJIOBON MAIlIUHBI.

* PenvkroBoe usinyyeHue.

* PentrenoBckue nyuu. Mcropus otkpertus. [Ipumenenue.

* PoxxieHre 1 9BOMMIOLUS 3BE3 L.

* Posie K.O.1{n0NKOBCKOrO B pa3BUTUM KOCMOHABTUKH.

» CBeT — 2JIEKTPOMarHUTHasl BOJIHA.

* Cepreti [TaBnoBruy KopoieB — KOHCTPYKTOP U OPraHU3aTOP MPOU3BOACTBA PAKETHO-
KOCMHUYECKOU TEXHUKH.

* Clibl TpeHUS.

* CoBpeMeHHas CIIyTHUKOBAsl CBSA3b.



» CoBpeMeHHas (pu3nuecKkas KapTuHa MUpA.

* CoBpeMEHHBIE CPEJICTBA CBS3H.

* ConHIIE — MCTOYHUK JKU3HU Ha 3eMII€.

* TpancdopmaTopsi.

* YpTpa3BykK (I10JIy4€HUE, CBOWCTBA, IPUMEHEHUE).
* YrpaBiseMblil TEPMOSIICPHBINA CUHTE3.

* YCKOpUTEIIH 3apSKEHHBIX YaCTHLI.

» Ou3KKa U My3bIKa.

» du3nyeckne CBOMCTBA aTMOCHEPHI.

* ®OTO3JIEMEHTHI.

» ®oroapdexr. [lpumenenue siBnenus: porosdpexra.

* XaHc KpI/ICTI/IaH BpCTeI[ — OCHOBOIIOJIOKHHUK JJICKTPpOMardH€Tusma.

* YepHble ObIPHI.

* [IIxana 31MeKTpOMarHUTHBIX BOJIH.

* DKOJIOTMYECKHE IPOOJIEMBI ¥ BO3MOXKHBIE ITYTH UX PELLICHUSI.

* DJIEKTPOHHAsI IPOBOJUMOCTD METAIIIOB. CBEPXIIPOBOAUMOCTD.
* Dmunnii XpuctuanoBud JIeHI] — pycckuil pusmk
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