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IosicHUTENLHAA 3aNNCKA

Pabouas mporpamma y4eOHOU muciuiuimHbl «Dusnkay paspaboraHa ajisg oOecredYeHUs
HE0OX0aMMOTro MpOGUIBHOTO YPOBHS CPEIHEro o0I1ero oOpa3oBaHHUs IO JIaHHOW Y4eOHOU
JUCLUUIUIMHE TpU MOArOoTOBKEe 1Mo creuuanbHoctu 23.03.01 Opranuzanuss nepeBO30K Ha
TpaHcnopte (110 BUAAM).

Pabouas mporpamMma cocraBieHa Ha ocHOoBe @DenepanbHOTO CTaHIApTa CPETHETO
(momHOTO) O01IET0 OOpa3oBaHUs IO (PU3UKE, YTBEPKIACHHOr0O MUHHCTEPCTBOM O0Opa30BaHUS
Poccuiickoit ®enepanun (mpuka3z Nel089 or 05.2004 r.); mpuMepHO#l nporpaMmbl y4eOHOMH
JUCHUIUIMHBL «DPU3uKa» g cpelHero mnpodeccuoHanbHOro o0Opa3zoBaHUs Uid mpodeccuit
HAYaJIbHOTO npodeCCHOHATBHOTO o0pa3oBaHUs U CreUaNIbHOCTEH CpeaHEero
npodeccronagpbHoro obpaszoBanusi (MHHHUCTEPCTBO 00pa3oBaHus HW Hayku Poccuiickoit
Oenepannu, DenepanbHblii HHCTUTYT pa3BUTHs O0Opa3oBaHusl W HaykH, r. Mocksa, 2008 r.);
pPEKOMEHIalMii M0 pean3alyy cpeaHero (moJHoro) obuiero obpazoBaHus B 00pa3oBaTENbHBIX
YUPESKACHUSAX  CpemHero mpodeccuoHaipHOro  obpasoBanusi (mmceMo  JlemaprameHTa
roCy/IapCTBEHHOW MOJUTHKU M HOPMAaTHUBHO-IIPABOBOIO PEryaupoBaHus B cepe oOpazoBaHus
MunoOpuayku Poccun ot 29.05.2007 Ne 03-1180); u3meHeHuid, BHECEHHBIX [IpHkazom
MunuctepcrBa oOpasoBanuss U Hayku P® or 10.11.2011 r. N 2643. ®usuka uszydaercs B
YUpEeXIEHUAX cpefaHero npodeccuonanbHoro oopasosanus (nainee — CIIO) ¢ yuerom npoduiis
MOJTy4aeMoro Mpo(hecCHOHAIBHOTO 00pa30BaHusl.

Ou3uka Kak yuyeOHasi JUCIUIUIMHA BXOAMUT B 00II€00pa30BaTENIbHBIN LUK U SBISETCS
npoUIbHON JUCUUILITUNHOM.

PaGouas mporpamma npeanasHaueHa aisi o0ydeHus: Gpu3uke Ha 0a3e OCHOBHOTO OOIIETro
o0Opa3oBaHusl.

Nzydenue ¢pu3nku Ha NPOoPHUILHOM YPOBHE HAIPaBIEHO HA JOCTHUKECHHE CICIYIOMINX LeJleii:

e 0cC60eHuUe cucmembl 3HAHUIN O METOJAaX HAYYHOTO IMO3HAHHS MPHPOJIBI; COBPEMEHHOM
¢u3nUecKoil kKapTUHE MUpa: CBOMCTBAX BEIIECTBA U IMOJIS, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, JMHAMHYECKUX M CTATUCTUYECKUX 3aKOHAX MPHPOJIBI, HIEMEHTAPHBIX
yacTulax ¥ (QyHIaMEHTANIbHBIX B3aUMOACHCTBUAX, CTPOSHUH U ABONOLMU BceneHnHoii;
3HAKOMCTBO C OCHOBaMH (YHIaMEHTAJIbHBIX (U3MUYECKHX TEOPU: KIIACCHYECKOM
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKON TEOpHH, TEPMOJUHAMUKH, SIEKTPOIMHAMHUKH,
TEOPHH OTHOCHUTEIBHOCTH, KBAHTOBOW (DU3UKH;

e o061a0€HUE MemOodamu eCTECTBEHHO-HAYYHOIO0 HCCIIEIOBaHMS: MOCTPOCHUE MOJENeH U
TUIOTE3, IMPOBEJEHUE OSKCIEPUMEHTOB U 00paboTKa pe3yabTaTOB H3MEpPEHUH,
UCIIOJIb30BaHUE (PU3MUECKUX MOJIeNIeH ISl MHTEPIpETali Pe3yIbTaToB, YCTaHOBICHHUE
rpaHull MPUMEHUMOCTH MOJIEIIEN;

e o061adenue ymeHuamu TPUMEHATb 3HaHUSA 1O (u3nuke g OOBSICHEHUS SBIICHUI
NPUPOJBI, CBOWCTB  BEIIECTBA, MNPHUHIMIIOB pPAaOOTHI TEXHUYECKUX YCTPOMCTB,
CaMOCTOSITENIFHOTO MPHOOPETeHUsT U KPUTHUYECKOH OIEHKH HOBOM HH(popMauu
(GU3NIECKOTO  CONCpPKAHWS;,  WCIIONB30BAHHS  COBPEMEHHBIX  MH(POPMAIMOHHBIX
TEXHOJIOTUH JUIsl TOMCKa, NepepabOTKU U MPeAbsBICHUS y4eOHOM U HAyYHO-TIOMYJISIPHOM
uH(popMaluu 1o husuKe;

e pazeumue  TIO3HABATEIbHBIX  HMHTEPECOB, HMHTEUIEKTYyalbHBIX M  TBOPYECKUX
CIOCOOHOCTEW B Tmpolecce pemeHus (U3WYeCKHX 3aJad W CaMOCTOSITEIFHOTO
NpUOOPETEHUS] HOBBIX 3HAHUWM, BBIMOIHEHHS] HKCIEPUMEHTAIbHBIX HCCIEIOBaHUH,
MOJITOTOBKH JOKJIAJIOB, peepaToB v qPYruX TBOPUYECKUX padoT;

e gocnumanue JyXxa COTPYAHHYECTBA B IPOLIECCE COBMECTHOTO BBIMOJHEHMs 3ajad,
YBOKUTEIFHOTO OTHOUICHWST K MHEHHWIO OIIOHEHTa IpH OOCYXKIECHUH MpodIeM
(U3UUECKOro copep)kaHusi, CTPEMIICHHS K JIOCTOBEPHOCTH MPEIbABIsEMON HHPOPMALIUU
U OOOCHOBAaHHOCTH BBICKA3bIBAEMOW MO3UIMH, TOTOBHOCTU K MOPAIbHO-ITHYECKON



OIICHKE MCIOJIb30BAaHUSI HAYYHBIX JOCTHXKEHUN, YBAKEHUS K TBOPLIAM HAYKH U TEXHUKH,

o0ecrevynBarouM BEYILYIO poJib (PU3UKU B CO3IaHUU COBPEMEHHOTO MHUPa TEXHUKH;

e npuodpemeHue KOMHEMEHMHOCMU B PEIICHUU IPAKTUYECKHUX, XU3HEHHBIX 3aj1ad,
CBS3aHHBIX C HCIOJIb30BaHHWEM (PU3UUECKUX 3HAHUM U YMEHMH MAJis paloHaIbHOTrO
NPUPOJONONIB30BAHMS U 3AIIUTHl OKpYXKAaloIIel cperpl, obecredyeHus: 0e30macHOCTH
YKU3HEJIEATEIIbHOCTH YeJIOBEKa U O0IIeCTBa.

KonruecTBO 4acoB Ha OCBOCHHE MPOTpamMMbl ITUCHUIUTHHBI Uit cneruanbHoctr 23.03.01
Opranu3anus IepeBo30K Ha TpaHcmopTe (1o Buaam) cocraBiser 237 yacoB (u3ydaercs 1 rox).
W3 nux 158 vacoB - o0s3aTenbHas ayaquTopHas Harpyska (80 yacoB B mepBoM cemecTpe U 78 4.
BO BTOPOM ceMmecTpe), 79 dacoB — BHeayJUTOpHas camocTosiTelnbHas pabota. [Ipomexyrounas
aTTecTalus Ha MIEPBOM KypCe OCYIIECTBISIETCS B JOPME YCTHOTO HK3aMeHa.

CopepxaHue TUCIUILIMHBI BKJIIOYAET 5 pa3esoB:

1. MexaHuka;

2. MonekynsapHas ¢usuka. TepMoanHaMuKa,

3. DIeKTpoIuHaAMUKA;

4. Crpoenue atoma. KBantoBas ¢pusuka;

5. Opomronus BeeneHHol.

[Tpu ocBoeHHMH mporpamMmbl y oOydaroumxcs GOpMHUPYIOTCS 3HAHUS, YMEHHSI U HABBIKH T10
¢usnuke, HEOOXOIUMBIE [UIsI M3Y4YEHHUsS JPYrux o0I1eo0pa3oBaTeNbHbIX JIUCLUUIUIMH U
CHEIHAbHBIX JUCIUILIUH MPOPECCUOHANTBHOTO IIHKJIA.

[Iporpamma comep>KUT TEMAaTUYECKUN TUIAH, OTPAKAOIIMNA KOJIMYECTBO YacOB, BBIACISEMOE
Ha M3y4yeHHe (HU3HMKHU MpHU OBJIaAeHuu crneunaibHocThio 23.03.01 Opranuzanus nepeBo3oK Ha
TpaHcnopre (o Buaam). OCHOBY JaHHON MPOTrpaMMbl COCTABJISIET COJEP KAHUE, COITIACOBAaHHOE
¢ TpeOoBaHUsAMHU (heaepaJbHOr0 KOMIIOHEHTa CTaHAapTa CpeaHero oodimiero obpazoBaHus
npodmisHOro ypoBHs. CoriacHo npukasy MunncTepcTBa 00pazoBanus U Hayku PD Ne 2643 ot
10.11.2011 roma B crangapt ot 05.03.2004 r. BHECEHbl M3MEHEHHUS: «...NIOHUMaHUS
B3aUMOCBSI3M  Y4€OHOTO TMpeaMera ¢ OCOOeHHOCTsIMU mpodeccuii u  TpodeccHoHaATbHON
JESITEIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHHUSI 110 TAaHHOMY y4eOHOMY MPEAMETY.

B nporpamme mno ¢Qusuke npoduiIbHON  cocTaBISIOLIEH  SABISETCS  pasfel
«ONeKTpOIUHAMHUKa», TaK KaK OOJBIIMHCTBO CHEIHATbHOCTEH, OTHOCAIIUXCS K JSTOMY
npouito, CBA3aHBI C AJIEKTPOTEXHUKOM U ANEeKTpoHHKOH. Takke B mporpammy BKIIOYEHO
pelieHre 3aJad Ha Marepualie TOro paszjaena (U3MKH, KOTOPBIH CBS3aH C MOJXYy4aeMoi
CHEIHUAIbHOCTBIO, YTO JaeT MPEeNnoJiaBaTeli0 BO3MOXHOCTh BHECTH B COJEp)KaHUE OOYUEHHS
JOTIOTHUTETBHBINA TPO(HECCHOHATFHO 3HAUMMBIN MaTepuar.

Jnst  peanu3anii  TIPOrpaMMbl  MIPUMEHSIOTCS  BHJIEO YPOKH, MYJIbTUMEIUNHBIE
MpPE3EeHTAllUM, METOJAMYECKHE PEKOMEHJAllMM W YyKa3aHus. B mporpamme TeopeTHYecKue
CBEICHMSI JIOTOJHSIIOTCS JIEMOHCTpAIUSAMH, Ja0OpPaTOPHBIMU M IMpakTH4YeckuMu pabotamu. Ha
nabopatopHbie pabOThl OTBOAUTCS 26 4acoB, HAa MPAKTUKYM IO petieHuto 3a1ad — 20 yacos.

[Iporpammoi pelyCMOTPEHBI CIIETYIOIINE BUIBI KOHTPOJIS:

- BXOJIHOHM KOHTPOIb B (hOpME TECTUPOBAHHS,
- TEKYIIUA KOHTPOJIb B pOpMe KOHTPOJIBHOU paboThl O pa3zesiaM IporpaMMBl;
- IPOMEXYTOYHBIN KOHTPOIb B (hOpME YCTHOTO DK3aMEHa MO OMJIeTaM.

B pesynbrare u3ydenusi ¢pusuku Ha TPOQPHIIBHOM YpOBHE 00YyYarouuiics MOJDKEH 3HATH U
MOHUMATh CMBICI:

e (u3MUecKUX NMOHATUHN: (pU3NUYECKOe sBJIEHUE, (PrU3HUecKas BEIMYMHA, MOJEIb, THIIOTE3a,
MPUHIUI, [OCTYJAT, TEOPHs, MPOCTPAHCTBO, BPEMsI, MHEPIMAIbHAs CHUCTEMa OTCYETa,
MaTepuaibHas TOYKa, BELIECTBO, B3aUMOJIEHCTBUE, UACATBHBIM Ta3, pe30HaHC,
DIIEKTPOMATrHUTHBIC KOJIEOaHMs, AIJIEKTPOMATHUTHOE TOJie, IJIEKTPOMArHWTHAs BOJHA,
aTOM, KBaHT, (OTOH, aTOMHOE AP0, AEPEKT Macchl, IHEPTHs CBSA3H, PaJAUOAKTUBHOCTD,
MOHU3UpPYIOLIEEe U3TyUeHUeE, IJIaHeTa, 3Be3/1a, rajlakTuka, Beenennas;,



¢u3nUecKruX BEIMYHH - CKOPOCTh, YCKOPEHHE, Macca, Cuila, AaBlieHHe, UMIYJbC, padoTa,
MOIIHOCTb, MEXAHWYECKas SHEpPrus, MOMEHT CWJIbI, IEpPHOA, YacToTa, aMIUIUTYAA
KOJIeOaHUH, JUTMHA BOJIHBI, BHYTPEHHSISI SHEPT U, CPEIHSS KHHETUYECKast YHEPT Ul YaCTHII
BEIIIECTBA, a0CONIOTHAs TEMIIEpaTypa, KOJMYECTBO TEIUIOTHI, yJeJbHAas TEINIOEMKOCTb,
yJllelbHas TeIoTa Mapoo0pa3oBaHysl, yJAelIbHas TEIUIOTA IUIABICHUS, YAEIbHAs TEIUIOTa
CrOpaHus, 3JCKTPUUYECKUH 3apsi, HAIPSHKEHHOCTb 3JIEKTPUYECKOro IMOJsl, Pa3HOCTb
NOTEHLMAJIOB,  3JEKTPOEMKOCTb, CHJIa  TOKa,  HaIlpsDKEHHE,  DJIEKTPUUYECKOE
COIIPOTHUBIIEHUE, 3JIEKTPOABMXKYIAs CHJIA, MAarHUTHBII MOTOK, MHAYKIHUS MarHUTHOIO
10JIl, WHAYKTUBHOCTb, OJHEPrHMsl MarHUTHOIO TIIOJIsSI, IIOKa3aTellb IMPEIOMIICHMUS,
ONTUYECKas CUJIA JINH3BI;

¢u3nUecKuX  3aKOHOB, NPUHIMUIIOB M MOCTYJIaToB ((popMynupoBKa, TpaHHUIBI
OPUMEHUMOCTH) - 3aKOHbl JUMHAaMMKM HpIOTOHA, NPUHLUNBI CYNEPHO3ULUU U
OTHOCHUTENIBHOCTH, 3aKkoH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBbl COXPAHEHHs DHHEPruH, HMILyJIbCa M 3JIEKTPUYECKOIo 3apsna,
OCHOBHO€ ypaBHEHHE KMHETHYECKOH TEOpUU ra3oB, YPAaBHEHUE COCTOSHHUS HJI€aIbHOIO
rasa, 3aKOHbl TEPMOJUHAMMKH, 3aKOH KyioHa, 3akoH Oma A NOJHOM LIENH, 3aKOH
Jxoynsa-JIeHa, 3aKkOH DJEKTPOMArHUTHOM MHAYKIMHM, 3aKOHbl OTPaXXEHUA U
IPEJIOMIIEHHUS] CBETa, MOCTYJaThl CHEIMAIbHON TEOPHUH OTHOCHUTEIBHOCTH, 3aKOH CBSA3H
Macchl M SHEprud, 3akoHbl (hotodddexra, moctynarel bopa, 3aKOH pagHOaKTUBHOTO
pacriazia; OCHOBHbIC IIOJOXKEHUS H3Iy4aeMbIX (QHU3UYECKUX TEOpUM M HUX pOilb B
(OopMUPOBAHUN HAYYHOTO MUPOBO33PEHHUS.

BKJIAJl POCCHUHCKMX M 3apyOeXHbIX YYEHBIX, OKa3aBIIMX HauOoJbllee BIUSIHHE Ha
pa3BuTHe PU3HKH

YMmerhb (BJ'IaI[eTB croco0aMu Mo3HaBaTENLHON HGHTCHBHOCTI/I)I

ONMCHIBATh U OOBSICHATH PE3yJIbTaThl HAOIIOJAECHUN U 3KCIEPUMEHTOB: HE3aBUCUMOCTH
YCKOpEHHUs1 CBOOOJHOIO MaJieHHsl OT Macchl MaJalolero Tejia; HarpeBaHue raza mnpu ero
OBICTPOM CHKATUU U OXJIAXKACHHUE TP OBICTPOM pacIIMPEHHH; TOBBIILIEHUE 1aBJICHUS ra3a
IpU €ro HarpeBaHUM B 3aKPHITOM cocCyjie; OPOYHOBCKOE JBHKEHME; DJEKTpU3ALUs Tell
IPU UX KOHTAKTE; B3aUMOJIEHCTBHE IPOBOJHUKOB C TOKOM; J€HCTBUE MarHUTHOTO I0JIS
Ha IPOBOJAHMK C TOKOM; 3aBUCHUMOCTb CONPOTHMBIIEHUS IOJIYIIPOBOJHUKOB OT
TEMIEPATypbl U  OCBELIEHUS; JJIEKTPOMATHUTHAasT HHIYKIMS; pacHpoCTpaHEHUe
3JIEKTPOMAarHUTHBIX BOJIH, TUCTIEpCHs, UHTeppepeHIHs U AudpaKkiys CBeTa; JMHeHyaTble
CHEKTPBI, POTOIPPEKT; palnOaKTUBHOCTD;

IPUBOJUTE TPUMEPHI OMNBITOB, WUIIOCTPUPYIOLINX, YTO HAOIIOAECHUS M SKCIEPUMEHT
CIIy’)kKaT OCHOBOM I BBIIBIDKEHUS THIIOTE€3 W IIOCTPOEHHUS HAy4YHBIX TEOPHIL;
HKCIEPUMEHT MO3BOJISIET MPOBEPUTh UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (PH3MUECKas
TEOpUsi JAaeT BO3MOXHOCTh OOBSCHATH SBJICHHUS MPUPOABI M HAay4HbIE (PaKThI,
¢u3uyeckass Teopus MO3BOJSAET MPEACKa3blBaTh €Il€ HEU3BECTHbIE SIBJICHUS U HX
OCOOCHHOCTH; MpPH OOBSCHEHUH MPHUPOJHBIX SBJICHUH HCHOIB3YIOTCS (U3HUEcKHe
MOJIENI; OJMH U TOT K€ MPHUPOJIHBIA OOBEKT WIM SIBICHHE MOXXHO HCCIIEOBaTh Ha
OCHOBE HCIOJIb30BAHUS Pa3HbIX MOJIENIei; 3aKOHbI GU3UKHN U GU3NYECKUE TEOPUH UMEIOT
CBOM OIIPEJICIICHHBIE TPAHMIIBI IPUMEHUMOCTH;

ONKCHIBATh OIBITHI, OKAa3aBIIHME CYIIECTBEHHOE BIMSHME Ha paszButue ¢uszuku: I.
I'amunesd, O. llrepna, @. Ileppena, I1I. Kynona, X. Opcrena, M. Amnepa, M. @apazes,
I'. T'epuia, A.I'. Cronerona, I1.H. Jle6enera, A. bekkepemns, M. Kiopu, P. Muwinukena, J.
Pezepdopna;

MPUMEHSITh [TOJIyYE€HHbIE 3HAHUSI IS pelIeHns (PU3NuecKux 3ajay;

OlpeneNaTh XapakTep (M3MYECKOro mpolecca mo Trpaduxy, Tabnuue, Qopmye;
MPOJYKTHI AJEPHBIX PEAKIMI HA OCHOBE 3aKOHOB COXPAHEHHUS 3JIEKTPUUECKOTr0 3apsiia U
MaccOBOI'0 YHCIIa,



e HU3MEpPSATh CKOPOCTh, YCKOPEHHE CBOOOIHOTO MaJACHUs, MACCy Tella, IJIOTHOCTh BEIECTBA,
CUJIy, paboTy, MOIIHOCTb, SHEPrHui0, KOIPPHUIMEHT TPEHUS CKOJBKEHHUS, BIIAKHOCTH
BO3/lyXa, YJAEIbHYIO TEIUIOEMKOCTb BEILLIECTBA, YJEIbHYIO TEIUIOTY IUIABJIEHUS JIb/A,
JNEKTPUYECKOE conpoTusiieHne, DJIC n BHYTpeHHEE CONPOTHUBIIEHUE MCTOYHUKA TOKa,
[I0Ka3aTeNb IPEIOMIICHHSI BEIIECTBA, ONTHUECKYIO CUITY JIMH3bI, IJIMHY CBETOBOM BOJIHBI,
IIPEJICTABIISITh PE3YJIBTAThl U3MEPEHUH C Y4ETOM MX IOTPEIIHOCTEH;

e  BBIYMCIATH: JAJBHOCTH I10JIETA U BBICOTY IOABEMA Teja, OPOLIEHHOrO IOJ YIVIOM K
TOPU30HTY, CKOPOCTH T€JI IOCJIE YIPYTOrO U HEYNPYIrOro CTOJKHOBEHUH, TEMIIEpaTypy
CUCTEMBI TEJI II0CJIE YCTaHOBJEHHUS TEPMOAMHAMUYECKOTO PAaBHOBECHUS, HEU3BECTHBIN
[apaMeTp COCTOSIHMS HACANBHOIO Ta3a II0 3aJaHHBIM HCXOAHBIM IIapaMmerpam,
U3MEHEHHUE BHYTPEHHEH JHEpPrMM BELIECTBA B pE3yJbTaTe TEILIONEPEAAUN WU
COBEpILIEHUs paboThl, CUITY, AEHCTBYIOLIYIO Ha 3JIEKTPUUYECKUN 3apsi/i B AIEKTPUUECKOM
noje, paboTy MO MEPEeMEIICHUIO JIEKTPHUECKOro 3apsia MEXAy ABYMS TOYKaMHU B
JNIEKTPUYECKOM T0JI€, CUIYy B3aMMOJCHCTBUS TOYEYHBIX 3apsA]oB, CHIy TOKa,
HaIpsDKEHUE U COMPOTHUBIIEHHWE B DJIEKTPUYECKHUX LEMSAX, CHIY AEUCTBUS MAarHUTHOTO
IOJII Ha JBWXKYIUMICS anekTpuueckuil 3apsan, OAC MHAYKIMM, KPAacHYH IpaHUIly
dororddekra u paboTy BBIX0/1a, FHEPTCTUICCKUI BBIXO]T SACPHBIX PEAKITHIM.

e IPUBOAMUTH MIPUMEPHI NPAKTUUYECKOTO UCIIOJIBb30BAaHUS GU3NUECKUX 3HAHUN: TOCTHXKEHUH
KJIACCUYECKOM MEXaHWKHU JUIsl Pa3BUTHS KOCMOHABTHKH; 3aKOHOB TEPMOJIMHAMUKU U
JIEKTPOAVMHAMUKH B DHEPIre€TUKE; Pa3JINYHbIX BUAOB JICKTPOMAarHUTHBIX U3JIY4EHHUN IS
pa3BUTHS paauO- U TEIEKOMMYHHMKAIMH, KBAaHTOBOW (H3MKH B CO3JaHUU SACPHOMN
JHEPreTHKH, JIa3€POB;

e BOCIHpPUHMMAaTb M Ha OCHOBE IIOJYyYEHHBIX 3HAHUM CaMOCTOSITEIbHO OLIEHUBATh
uHpopmanuio, coxepxkaiyrocss B CMU, HayyHO-NONMYJSPHBIX CTaThsX; MCIOJb30BaTh
HOBBIE HWH(OPMALMOHHBIE TEXHOJOTMU JUISI TIOMCKA, OOpaOOTKM W TPEAbSBICHUS
uHpopmanuu o Gu3NKe B KOMIIBIOTEPHBIX 0a3ax MaHHBIX U ceTsx (ceTu MHTepHeTa).

Hcnonvzoeamv npuobpemeHnHvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHOCmU U
NnOB6CEOHEGHOIL HCUZHU ONIA.

- obecrieueHus: 6€30MaCHOCTH KM3HEAEATEIbHOCTH B MPOLIECCE MCIOJIb30BaHUS TPAHCIIOPTHBIX
CpPEeZCTB, OBITOBBIX JIEKTPONPUOOPOB, CPEJCTB PaNO- U TEIEKOMMYHUKALIMOHHON CBA3H;

- aHaJM3a U OLEHKU BIIMSHUSA Ha OpPraHM3M 4YeJIOBEKa M JpPYyrHe OpTraHu3Mbl 3arps3HEHUS
OKpYXKaroIlel Cpeibl;

- paloOHaJIbHOTO MPUPOIONOIB30BaHNUS U 3AIMThHI OKPY’KAIOILIEH Cpebl;

- ompeneseHus] COOCTBEHHOM MMO3MIMU 110 OTHOIIEHHIO K HKOJOTMYECKUM IpobiemMaM |
MOBEJICHUIO B IPUPOJIHON CPELIE;

- MPaBWIBHOTO MCIIOJIb30BAaHU M3YyYEHHBIX (PU3MUECKUX MPUOOPOB U TEXHUYECKUX CPEJICTB,
OBITOBBIX  DJIEKTPONPUOOPOB,  coONIOAEHMsI  MpaBui  Oe3omacHOro  oOpamieHus ¢
AIIEKTPONPOBOJIKON;

- IPpUOOPETEHUS MPAKTUUYECKOTO OMbITA JAEATEIbHOCTH, IMPEIIIECTBYIONIEH NMpodeccuoHaNbHOM,
B OCHOBE KOTOPOH JIS)KUT JaHHBIA y4eOHBIN MpeaMeET.

(IMpuka3 MunoopHayku Poccuu ot 10 HosiOpst 2011 roma N 2643).

OOyuaromuiics 10J12KeH OBJIaAeTh O0IIMMM KOMIIETEHIIUSIMH

OK 1. IloHumaTh CYIIHOCTb U COLMAIBHYIO 3HAUUMOCTb CBOEH OyayIiel npodeccuu, NposBIsATh
K HEW YCTOWYMBBIN UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTENbHOCTb, BBIOUPATh TUIIOBBIE METOABI U CIIOCOOBI
BBINOJIHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, OLIEHUBATh UX dPPEKTUBHOCTH U Ka4ECTBO.

OK 3. IIpuHuMare pemeHrs B CTaHAAPTHBIX M HECTAHJAPTHBIX CHUTYallUsAX M HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisTh NOUCK M UCNOJIb30BaHUE NHPOPMAIHU, HEOOXOAUMOM 11 3 PEeKTUBHOTO
BBINOJIHEHUS TPO(HECCHOHANIBHBIX 3a/1a4, TPO(PECCUOHATBHOTO U TMYHOCTHOTO PAa3BUTHSI.



OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIIOTUH B TPOHECCHOHATLHOM
NESITETbHOCTH.

OK 6. PaboTaTh B KOJIEKTUBE ¥ KOMaH1e, 3(pPEKTUBHO 00IATHCS ¢ KOJIJIETaMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

OK 7. bpatb Ha cebst OTBETCTBEHHOCTD 32 Pa0OTy WICHOB KOMaH bl (ITOJYMHEHHBIX ), PE3yJIbTaT
BBINOJIHEHUS 3a/IaHUH.

OK 8. CamocToATenbHO OINpeneNaTh 3a1aud NMpo(hecCHOHAIBHOTO M JIMYHOCTHOTO Pa3BHUTHSA,
3aHUMAaTbCs CaMO00pPa30BaHUEM, OCO3HAHHO MJIJAHUPOBATh MOBBIILIEHUE KBATH(DUKALINY.

OK 9. OpueHTHpOBaThCS B YCIOBUSX YacTOH CMEHBI TEXHOJOTHA B MPOQPECCHOHATHLHOU
NeSITETbHOCTH.



PACCMOTPEH
Ha 3aceganuu IIMK
[Iporokon Ne____ ot

«

20 T.

[Ipencenarens LIMK

VTBEPXJEH

3aMm. qupekropa o YP
A.P. AHoxuna

« » 20 T.

TemaTuveckuii niian ydyeonoii gucuumaunbl I1J1.03 duzuka
(2018-2019 yu. r.)

CrneunansHocTh: 23.03.01 Opranusanusi nepeBo30K Ha TPaHCHOpPTe (10 BUAAM).

KomngecTBo yacoB

udp 00s13aTeIbHOM ay TUTOPHOI Harpy3Ku
pasncna, MaKcH- | caMoc
TEMBI MaJIbHO TOSA-
HaunmeHnoBaHnue pa3nenos u Tem i TeNbH BCEro B ToM 4mcie
Harpysk oii qacoB
u pabot mabopa | HpakTH- KOHT-
bI TOPHBIX YECKUX POJIBHBI
pabor pabor X
pabot
Pa3nen 1 | BBenenue 2 2
Paznea 2 | MexaHuka 38
2.1. Kunemaruka 14 4 10 2
2.2. JlnHamuka 14 4 10 2 1
2.3. 3aKOHbBI COXpaHEHUs 13 S) 8 2 1
2.4, MexaHn4eCKHE KOJIeOaHUs U BOJIHBI 15 5 10 2 2 1
Pa3znea 3 | Moaekyasipuasi pusnka 22
3.1. OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 12 4 8 2
TEOpUU
3.2. OCHOBBI TEPMOIMHAMUKH 13 S) 8 2 1
3.3. CaoiicTBa mapoB, KUIAKOCTEH U 10 4 6 6
TBEPJABIX TEJ
Pa3znen 4 | DaekTpoauHaMuka 68
4.1. DNeKTpocTaTHKa 10 4 6 1
4.2. 3aKOHBI TOCTOSHHOT'O TOKA 26 8 18 6 4 1
4.3. MaruuTtHoe nosie. DNEKTPOMarHuTHas 18 6 12 2 2 1
WHIYKIHS
4.4. DJeKTpOMarHUTHBIE KOJIeOaHus M BOJIHbBI | 18 6 12 1
4.5, Bonnosas ontrka 28 8 20 4 2 1
Paznen 5 | CtpoeHue aToma 1 KBAHTOBast 24
¢pusnka
5.1. CBeTOBEBIC KBAaHTHI 12 4 8 2 1
5.2. CrtpoeHne aToMa 8 4 4
5.3. ®duznka aTOMHOTO Spa 18 6 12 2 2 1
Paznen 6 | DBomonus Beenennoid 6 2 4
Bcero nmo aucnuniinne 237 79 158 26 20 11




Conep:xanue padoyeil yueOHOH MPOrpaMmbl

Bpenenne. @u3uka kak Hayka. MeToabl HAYYHOI'0 IO3HAHUS

®usnka - GyHIaMEHTaAJIbHAas Hayka O npupoje. HaydHble METOJbI IO3HAHMS OKPYIKAOIIEro
Mupa. Posib 3KcriepuMeHTa U TEOpPHH B MPOIIECCE TO3HAHUS MPUPOIbl. MoIeTMpOBaHKe SIBJICHUH
1 00bEKTOB IpUpPoIbl. Hayunbie runoressl. Poib Maremarrku B ¢uzuke. U3ndeckre 3aKOHbI 1
TEOPHH, TPAHMIIBI UX TPUMEHUMOCTH. [IpuHiun cooTBeTcTBUs. Pusnyeckas kapruna mupa. (1)

1. Mexanuka

MexaHnnyeckoe IBM)KCHHE U €r0 OTHOCUTENBHOCTD. (2) CucreMsl oTcuera. (2) XapakTepuCTUKU
MEXaHMYECKOTO  JBM)KCHMS: IEpeMEelIeHHe, CKOpOCTh, yckopeHue. (2) VYpaBHeHUS
MPSIMOJIMHEMTHOTO PaBHOMEPHOTO W PaBHOYCKOPEHHOTO JBIKeHU. (2) I'padmueckoe onucanue
nBuxkeHus. (2) PaBHoMepHOe IBMXKEHHE MO OKPYXHOCTH. LIeHTpocTpeMuTenbHOe YCKOpEHHUE.
(2)

[Tpunuun cynepnosunuu cui. (1) 3akonsl auHaMuku. (2) [IpuHnun otHocuTensHoCTH [anumnes.
(1) ITpocTpaHCcTBO M BpeMsi B KJIACCUYECKOW MEXaHUKeE. (2)

Cunel B MEXaHHKE. TSDKECTH, YOPYTOCTH, TpeHHs. (2) 3aKOH BCEMHUPHOTO TATOTCHUSA U
KOHIICTIIMS JalbHOJEHUCTBUsI. ['HMmore3a o0 CyllecTBOBAaHMM T'PaBUTAIMOHHOTO TIOJSI Kak
KoHuennus Onmskoneiictus.(1). Bec u HeBecomocts (2). Ycmexu MEXaHUKH B H3y4YCHUH
JBIDKCHUM HEOECHBIX TENl M B Pa3BUTHH KOCMOHABTUKH. (1) 3aKOHBI COXpaHEHHS UMITYJIbCa U
MexaHudecKkoi sHepruu. (2) MomenT cuibl. (1) YcinoBust paBHOBecHs TBepaoro tena. (1)
MexaHnnyeckue KojcOaHus. AMIUIMTYAA, IEPHOJ, 4YacToTa, ¢aza kojcOanuii. (2) YpaBHeHHUE
rapMOHMYEeCKUX Kosebanuit. CBOOOMHBIC W BBIHYXJACHHbIC KoyeObanus. Pe3zonanc. (2)
Astokonebanus. (1) Mexannueckue BoJHBI. [[nuHaA BosHBL (2) YpaBHEHHE TapMOHUYECKON
BOJIHEIL. (1) 3ByKOBBIE BOJHBL. YJIBTPA3BYK U €0 HCIOIb30BaHUE B TEXHUKE U MeauIuHe. (1)
Habmronenne wu omnucaHue SIBJICHUNW OTHOCUTENBHOCTH JBWIKEHHUS, pPa3UYHBIX BHJIOB
MEXaHUYECKOTO JBUKEHHS, PAaBHOBECHs TBEPAOrO Tella, B3aMMOJCHCTBHUS Tel U OOBICHEHHE
OTUX SIBJICHUN Ha OCHOBE 3aKOHOB JAMHAMHUKM, 3aKOHA BCEMHUPHOTO TATOTEHUS U 3aKOHOB
COXpaHEHMSI UMITYJIbCca U MeXaHW4YecKoil sHeprud. (3)

[IpoBeneHne HKCIEPUMEHTAIBHBIX  HMCCIIEIOBAHUM PABHOYCKOPEHHOTO  JBIDKCHHS — Tel,
CBOOOJHOTO MaJieHus], ABMKEHUS Tell 10 OKPYKHOCTH, KOJIeOaTeIbHOTO U BOJTHOBOTO JIBHKEHUS
TEJ, B3aUMOACUCTBHUS TEII.

[IpakTueckoe mNpUMEHEHHE (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HM Uil ydYeTa:
WHEPTHOCTH TN W TPEHUs NpPHU ABUKEHUU TPAHCIOPTHBIX CPEACTB, PE30HAHCA B TEXHUKE U
MOBCETHEBHOM JKM3HH, 3aKOHA COXPAHEHHUS SHEPTUM MPU JEUCTBUU TEXHHUYECKUX YCTPOUCTB,
3aKOHA COXPAHEHUS UMITYJIbCa Ha IIPUMEpPE PEaKTUBHOTO aBHUrates. (3)

JdeMoHcTpannmn

3aBUCHMOCTD TPACKTOPHUH OT BBHIOOPA CUCTEMBI OTCUETA.

Bunpl MeXaHHYECKOTO JIBHIKCHUS.

3aBUCUMOCTbH YCKOPEHHS Te€Jla OT €r0 MacChl U CHJIbI, AEHCTBYIOIIEH Ha TEJO.
CrnoxeHue Cuil.

PaBeHCTBO ¥ MPOTHUBOMOIOKHOCTD HAMPABIICHUS CUJT ICUCTBUS U IPOTHUBOICHCTBHUS.
3aBUCHMOCTh CHIIBI YIPYTOCTH OT AeQOopMaIium.

Cwitbl TpeHusL.

HepecomocTs.

PeaxkTnBHOE ABIKEHHE.

[Tepexo1 MOTEHIIMATHHON YHEPTHH B KHHETHYECKYIO M 00paTHO.

CB0OOIHBIC U BBIHYK/ICHHBIC KOJICOAHMS.
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Pe3onanc.
O06pa3oBaHue U pacpoOCTPAHEHHE BOJIH.
UYacroTa konebaHuii U BHICOTA TOHA 3BYKA.

JlabopaTopHbie padoThl
N3mepenue kosdduirieHTa TpeHus CKOJIbKEHNU.
HccnenoBanue 3aBUCUMOCTH NEPHOIA KOJICOAHNH MasTHUKA OT JUTMHBI HUTH.

IIpakTHyeckune padoThl

BrlmotHeHNE pacyeTOB KHHEMATHYECKUX IMapaMeTPOB JABUKCHUS.
HccnenoBanue 3aKk0Ha COXPAHSHHS HMITYJIbCA.

Brruucienne mapaMeTpoB Kojae0aTeIbHOTO IBH)KCHUS.

BHeayauropHasi camocTosiTe/IbHAsi padoTa 00y4armmxcs

e (CocraBUTh M 3alOJHUTH oOoOOWIarolIyt0 Tabmuny no temMe «KuHeMaTHKa TOYKH U
TBEPJOTrO TENIay.

e (CocraBuTh pabouyr0 KapTOUKy 10 TeMe «Kunematukay.

e Pemenue 3a1a4 U3 cOOpHUKA K3aMEHAIIMOHHBIX 3aaHuil 110 TeMe «KnHemaruka»

e PabGora ¢ nmTepaTypoll W DIJIEKTPOHHBIM PECYpCOM IS IIOATOTOBKH COOOIICHUI
«JlokazarenbcTBO BpamieHus 3emum», «lIpocTpaHCTBO W BpeMsl B KJIACCHYECCKOMH
MEXaHUKe»; «J[BUKEHUE Tel Mo AEUCTBUEM CUJIBI TSHKECTH, «Y UeHbIE, BHECIINE BKJIA]]
B Pa3BUTHE MEXAHUKNY.

e (CocTaBUTh U 3aMOJHUTH 0000MIAIOIIYIO TabIUILy 10 TeMe «CHIIbl B MEXaHUKE.

e Pemenue 3a1a4 no teMe «MexaHHuKay.

e Urenue Tekcra (yueOHHMKA, OMOIHUTEIBHOW JHMTEPATyphl), COCTABIEHHWE TE3UCOB U
IJIaHa OTBETA Mo TeMe «PeakTUBHOE TBUKEHUE.

e [loarotoBka pedepara «Ycrexu MEXaHUKU B M3YUYCHHUM JIBIDKCHMM HEOECHBIX Tel M
OCBOEHMHM  KOCMOCa»; «3HAa4eHHWE KOCMHMYECKHMX  HucciefoBaHui»;  «Pa3Burtue
KOCMOHABTHKH B 2 1Beke».

e PabGota ¢ nuTepaTypoil M MHTEpPHETOM JJs TOATOTOBKM COOOIIEHUH (1O Teme
«Hecnpimumble  3Bykn»; «lllymoBoe 3arpssHenue») u pedepara (I[Ipumenenue
uH(ppa3ByKa U yIbTPa3ByKa).

e (CocraBUTh OMOPHBIN KOHCTEKT MO Teme «KosebaHust 1 BOTHBI».

e (CocTaBUTh KPOCCBOpJ, BUKTOPUHY WJIHM TECT NO TeME <«3aKOHbl MEXaHUKH M MOs
npodeccus».

e (Crnenath mo100PKY MOCIOBHII, IIOTOBOPOK, 3arajloK MO TeMe «3aKOHBI MEXaHUKM.

2. Mouaekyasipuas puszuka. TepMoguHaMmuka

ATomucTHYECKasl TUIIOTE3a CTPOSHUS BEILECTBA U €€ dKCIIEpUMEHTANIbHbIE JOKa3aTenbCcTBa. (2)
WneanbHblii ra3 kak npuMep Gusndeckoit monenu. (2) AGcomoTHas Temneparypa. Temmneparypa
KaK Mepa CpeqHell KMHETHYEeCKOW >HEepruH TEIUIOBOro ABIM)KEHUs 4dacTull. (2) CBs3b MEXIy
JABJICHUEM HJI€aJIbHOTO Ta3a U CPeAHEW KMHETUYECKOW ZHEpPruel TEIIOBOrO ABM)KEHUS €ro
MoJsiekyn. (2) VYpaBHEHHE COCTOSHHA HIeanbHOro rasa. W3ompoueccel. (2) I'panuiibi
IPUMEHUMOCTH MOJIENH HjeaabHoro rasa. (1) Moaenu ctpoeHust )KuaKocTel u TBepabix Tei. (1)
[ToBepxHocTHOEe HaTskeHue. Kanmumnspusle siBneHus. (1) V3mMeHeHUs arperaTHbIX COCTOSHUMN
BemecTBa. (2) MexaHuueckue CBOMCTBa TBepAbIX Tel. AMopdHBIE BellecTBa M HKHUIKHE
kpuctaybl. (1) Haceimennsle u  HeHacwlmieHHble mapbl. (1) BmaxhHocTs BO3nyxa. (2)
Buytpennsst sHepruss u paborta rasza. IlepBblii 3akoH TepMoAuMHaMUKU. (2) AnuabGaTHBIHA
nporecc. (1) HeoOpaTUMOCTh TEIIOBBIX MPOIECCOB. BTOpoi 3aKk0H TEPMOIWHAMUKH U €rO
cratucTrueckoe uctonkoBanue. (2) INpuniunel neiictBus TeruioBbix MarmmH. KITJI TerutoBoit
marnuHbl. (2) [TpobaeMbl SHEPTreTHKY U OXpaHbl OKpYKarolei cpeapl. (2-3)
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Habmronenue u onucanue OpPOYHOBCKOTO JIBHDKCHHS, ITOBEPXHOCTHOI'O HATSIKCHHS JKHMJIKOCTH,
W3MEHEHUN arperaTHhIX COCTOSIHMI BEIIEeCTBa, CTOCOOOB M3MEHEHHS BHYTPEHHEN SHEPTUH Teja
U 00BSCHEHHUE ITUX SIBJICHUU Ha OCHOBE MPEICTABICHUN 00 aTOMHO-MOJICKYJISIPHOM CTPOCHUU
BEIIIECTBA U 3aKOHOB TEPMOJUHAMHUKH. (2)

[IpoBeneHne wu3MepeHU JaBIEHUS TIas3a, BJIAXHOCTH BO3/yXa, YACIbHOW TEMIOEMKOCTH
BEILIECTBA, VYACJIbHON TEIJIOTHl IUIABJICHUSA JIbJJa W SKCHEPUMEHTAIBHBIX MCCIEI0BaHUM
M30IPOLIECCOB B ra3ax, MPEBPALLECHUI BEIIECTBA U3 OJHOI0O arperaTHOro0 COCTOSIHUA B JPYTOE€.
[IpakTnueckoe mpuMeHEeHHE (PU3NYECKUX 3HAHWUH B TIOBCEAHEBHOW JKM3HM [UIS ydyeTa
TEIUIONPOBOJHOCTA W TEMJIOEMKOCTH PAa3JIMYHBIX BEIIECTB, OXJAXKIACHUS KUIKOCTH IIPU €€
WCIIApEHUH, 3aBUCUMOCTH TEMIIEpaTypbl KUIIEHUS BOJbI OT JIaBJICHUS HaJ €€ MOBEPXHOCTHIO U
MCIIOJIb30BAaHUE YKA3aHHBIX SIBJICHUN B IIOBCEJHEBHOM KU3HU U YCTPONCTBE OBITOBOI TEXHUKHU.
3)

OObsicCHEHHE yCTPOWCTBA M MPUHIUNA JIEHCTBUS TEXHUYECKHX OOBEKTOB: MAPOBOW M Ta30BOM
TypOUHBI, IBUTATEIIs BHYTPEHHETO CrOPaHuUs, XOJOAHIbHHKA. (2)

JlemMoHCcTpanun

JIBmxeHne OpOYHOBCKHX YaCTHII.

Hudbdy3us.

M3MeHeHne 1aBIeHNs Ta3a ¢ K3MEHEHHUEM TeMIIepaTyphl P MMOCTOSTHHOM 00beMe.
N3oTepmuueckuii 1 1300apHbIA IPOLECCHI.

M3MeHeHne BHYTPEHHEHN dHEPruu Tejl IpU COBEPIIEHUH paOOTHI.
Mogenu TernoBbIX JBUTATEIEH.

Kunenue Boabl IpU NOHUKEHHOM JaBJICHUU.

[IcuxpomeTp u rurpomerp.

SIBneHNs MOBEPXHOCTHOIO HATS)KEHUS U CMAYMBAHMSL.
Kpucramsl, amopdHbIe BeliecTBa, XUAKOKPUCTAIIMYECKUE Tea.

JlaGopaTopHble padoThI

N3mepenne BIa)KHOCTH BO3TyXa.

N3mepenne kodduirienTa moBepXHOCTHOTO HATSHKEHUS JKUTKOCTH.
Ornpezenienre MOyl YIIPYTOCTH PE3UHBI.

IpakTnyeckne padoThl

Ornpezenienre MaKpOCKOMMMYECKUX MapaMeTpOB Tasa.

[IpakTHueckoe MpUMEHEHHE MIEPBOT0 3aKOHA TEPMOJUHAMUKH.

BueaynuTopHas caMocTosiTe/IbHAsA padoTa 00y4a0mxcst
e Pemienue 3aJ1a4 M0 aaropuTMy.

o CDO‘pMPIpOBaHI/Ie HO}I60pKI/I Ka4C€CTBC€HHbLIX 3aJad IIO0 TEMC «OCHOBHEBIE TIOJIOKEHHUS
MKT».

CocraBieHne KapTOYEK-PUCYHKOB.

Pemenne 3amay no anroputMy

CocraBnenue (pperima mo Teme «CBONWCTBA TBEPBIX TEI.

Pemenne 3amay no anroputMmy

[ToaroToBka pedeparoB mo teme «llapoBasi m razoBas TypOWMHBI», «XOJOIUIBHUK,
«CoOBpEMEHHBIE TEIUIOBBIE JABUTAaTeNn»; «TeIioBble NBUTAaTeNM W OXpaHa IPUPOIBD,
«BnusHue BIaXXHOCTH BO3/yXa Ha )KMUBbIE OPTaHU3MBbI.

o Pemenne CUTYaIMOHHBIX IMPOU3BOACTBCHHBIX 3a1a4.

3. DJaeKTPOAUHAMHKA
DneMenTapHblii dyekTprueckuii 3apsa. (1) 3akoH COXpaHEHHs SJIEKTPHUECKOro 3apsaa. (2)
Konuemniust manpHozeiictBus. (1) 3akon Kynmona. HampsKeHHOCTb 3JIEKTPHUUECKOTO TTOJISL.
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[Mpuniun cynepno3uiyu 3iaekTpudeckux mojei. (2) IloTeHnman 3JIeKTPUYECKOro TOJIsL.
[ToreHIuanbHOCTh 3eKTpocTaTHyeckoro mojs. (1) Pasnocts moreniuainos. (2) IIpoBoaHuku B
ayiekTpuueckoM mose. (2) Dnekrpudueckas emkocTh. Konmencarop. (2) JIudyiekTpuku B
9JIEKTPHUECKOM I10J1€. (2) DHEPrus SJIEKTPHUECKOro OIS KoHAeHcaTopa. (2)

Onexrpuueckuii TOK. (2) Dnekrpompmwkymas cuiaa (DJC). 3akom Owma s IOJIHOMR
anextpuueckor nenu. (2) IMocnemnoBarenbHoe U MapalieIbHOE COCTUHEHHS MPOBOJHUKOB. (2)
TermoBoe nelicTBUE AIECKTPUIECKOTO TOKa. 3aKoH JIkoyis - JleHa. MOIIHOCTD 3JIEKTPUIECKOTO
TOKa. (2) DIeKTpHUUECKHiA TOK B METalIaX, XHUIKOCTIX, ra3ax u Bakyyme. (1) TTosynpoBogHHKH.
CoOcTBeHHass W TpPUMECHAs MPOBOJAMMOCTH TOJIYIPOBOAHHUKOB. [10IynpOBOTHUKOBBIN AMOI.
Tpansuctop. (2) [MonynpoBoanukoBbie mpuOOpsI. (1)

Nunykuus marauTHOoro moiisg. Cuina Ammepa. DiekTpou3sMepuTeNbHble npubopsl. (2) Cuia
Jlopenmia. MaruutHbple cBoiicTBa BemiecTBa. (1) MarHuTHBIN MOTOK. 3aKOH 3JIEKTPOMArHUTHON
unaykiuuu ®apanes. [Ipasuno Jlenma. (2) BuxpeBoe anexrpuueckoe noje. (1) CaMouHgyKIus.
NHIyKTUBHOCTB. DHEPrUsi MArHUTHOTO TOJIs. (2)

Konebarenpupiii koHTYp. (2) CBOOOAHBIEC DIIEKTPOMArHUTHBIE KOjcOaHus. BBIHYXIeHHBIC
JJIEKTpOMaruuTHble KosieOanus. I[lepemenubiii Tok. (2) KommeHcatop W Karylika B IEHH
NepEeMEHHOr0 TOKa. AKTHBHOE compoTuBieHue. (2) Dnektpuueckuii pe3oHanc. (1)
[Tpou3BOACTRO, Mepeaaya u moTpeOIeH e ICKTPHUECKO sHepruu. (2)

DJEeKTpOMarHUTHOE ToJe. TeopeTndyeckoe TMpencka3aHne MaKCBEUIOM —CYIIECTBOBAHUS
JJEKTPOMArHUTHbIX BOJMH. OTKpBITHE 3JEKTPOMArHUTHBIX BOJH. OKCIEPUMEHTaJIbHOE
NOJATBEPXKICHUE THIOTE3bl Onm3koaeiicTBus. (1) CKOpPOCTh 3JIEKTPOMArHUTHBIX BOJIH. (2)
CBoiiCTBa JIEKTPOMArHUTHBIX BOJIH. [IpHHIMITBI PaAHOCBs3H U TeneBuaeHus. (1-2)
HaGuroienre u onrcanue MarHUTHOTO B3aUMOJICHCTBUS TPOBOAHUKOB C TOKOM, CAMOWHTYKITUH,
AJIEKTPOMArHUTHBIX KOJEeOaHWH, U3JIyueHUs: U MpUeMa dJIEKTPOMAarHUTHBIX BOJIH, OOBSICHEHUE
ATHUX SIBJICHUI HAa OCHOBE 3aKOHOB AJIEKTPOJIUHAMUKH. (2)

[IpoBeneHne uM3MEpeHU MMAapaMETPOB AJIEKTPUUYECKUX LeNeld MpH IOCIeI0BaTeIbHOM U
napajieIbkHOM COCTUHEHUSX 3JIeMeHTOB 1enu, JJ{C 1 BHYTpEeHHETrO CONMPOTHBIICHUS ICTOYHUKA
TOKa, DJIEKTPOEMKOCTH KOHACHCATOpa, WHAYKTUBHOCTH KaTyIIKU U OSKCIEPUMEHTAIBHBIX
UCCJIEJOBAaHUM 3aKOHOB AJIEKTPUYECKUX LIeNed IOCTOSIHHONO W IEPEMEHHOro Toka. (2)
OObsicHeHHe YyCTpOWCTBa W TPUHIMUIA JACUCTBUA (DU3HMUECKUX NPUOOPOB MU TEXHUUYECKUX
00BEKTOB: MYJIBTUMETPA, SJICKTPOMAarHUTHOTO pelie, AMHAMUKa, MUKPO(OHA, AIIEKTPOABUTATEIS
MOCTOSSHHOTO M TEPEeMEHHOT0 TOKa, »JJeKTporeHepaTopa, TpaHcpopmaTopa H  JIPYrHX
ANEKTPOOBITOBBIX MpuOOpoB. (2) IlpakTHueckoe mnpuMeHeHUEe (U3NYECKUX 3HAHUM B
MOBCEIHEBHON JKU3HHM JUIsl: TPABUJIBHOTO UCIHOIB30BAaHUSL AIIEKTPOOBITOBBIX MPHUOOPOB
(9MEKTPUYECKOTO  YailHWKa,  DJEKTPONEYH,  XOJOAWIbHHWKA, MOOWIBHOTO  TenedoHa,
MUKPOBOJHOBOH TE€UH), CO3HATENFHOTO COOIOICHHS MPaBUil O€30MacCHOTO 00pAIIeHUs C STUMHU
npubopaMu Ha OCHOBE MOHMMAaHUS OTPHUIIATEILHOTO BO3JICHCTBUS HA OPTaHU3M DIIEKTPUIECKOTO
TOKA U 3JI€KTPOMAarHUTHBIX U31y4eHun. (3)

Ceer kak snekrpomarHutHas BosHa. (1) Hurepdepenums cpera. (2) KorepentHocts. (2)
HNudpakuus cBera. JudppakiuonHas pemierka. (2) Ilomspusanust cBera. BosiHoBas Momenb
ceera. (1) Jucnmepcus cBera. (2) PasnuuHble BUABI 3JEKTPOMATHUTHBIX M3IYYCHHH W HMX
npaktudeckoe mnpumeHeHue. (1-2) 3akoHb OTpakeHHS U TIpelioMyieHHs cBeta. [loiHoe
BHYTpeHHee oTpaxkeHue. (2) dopmyna ToHkoW nuH3bL. (2) a3 denoseka. JleheKThl 3peHws.
Ouku. Onrtuueckue npubopsl. (1) IlocTynaTtel cHenuanbHON TEOPUHU OTHOCHTEIBHOCTH
Oiinmrreiina. (2) [IpocTpaHCTBO U BpeMs B TCOPHH OTHOCHTEIBHOCTH. [10IHas sHEprUs. DHEeprus
nokosi. KuHetwdeckas osHeprus. PenaruBuctckuii wmmynbc. CBs3b MOJHON DHEPTHH C
UMITYJIbCOM U Maccoil Tena. (1) DHeprust U Macca CUCTeMbl B3aUMO/ICHCTBYOIIUX YacTull. CBsi3b
M3MEHEHUH Macchl 1 3Hepruu. COOTHOIICHHE MEXKY KJIaCCHYECKOM MEXaHUKOU U CIielnalbHON
Teopueil OTHOCUTEIBHOCTH. (2)
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HaGnronenne u omnucaHue sBICHUN OTpa)KeHUsI, TMPEIOMIICHHS, AUCIIEPCUH, UHTEp(hEpEeHIINH,
JU(QPaKkIuU U MOJSPU3ALUU CBETa M OOBSICHEHUE 3TUX SIBJICHUH Ha OCHOBE BOJHOBOM Teopuu
cBera. (2)

[IpoBenenue u3MepeHMI IOKa3aTens MPEIOMIIEHUS BEIECTBA, [UIMHBI CBETOBOM BOJHBI U
OKCIIEPUMEHTAIBHBIX HCCIEAOBAHUN TPOIECCOB OTPAXKEHUS, MPEIOMIICHUS, MHTEPPEPEHIINH,
mudpakuuu, aucnepcuu csera. OObsICHEHHE YCTpOMCTBa M NMPHUHLMIA JEHCTBHS ONTHYECKHX
npuOOPOB: OYKOB, JYIBI, GOTOAIIIAPATA, TPOSKIIMOHHOTO anmapara, MUKpocKora. (2)

JleMoHCcTpannun

B3anmoneiicTBre 3apsyKEHHBIX TEII.

[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

JIM3NEeKTPUKHU B 3JIEKTPUYECKOM TIOJIE.

Konpgencaropsl.

TennoBoe neicTBUE 3IEKTPUUECKOTO TOKA.
CoOcTBeHHAS U TPUMECHAST TPOBOAMMOCTH TIOTYITPOBOIHUKOB.
[TonynpoBOIHUKOBBINM TNOA.

Tpaunsucrop.

OmnbIT DpcTena.

BzaumoaeiicTBre MPOBOJHUKOB C TOKAMH.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.
DIIEKTPOABUTATETb.

DNEKTPOU3MEPUTENbHBIE PUOOPBHI.

DJNIeKTpOMarHuTHasE UHYKITHUSI.

3aBucumocts OJIC caMOMHAYKIMH OT CKOPOCTH M3MEHEHUsS CHJIbI TOKa M WHIYKTUBHOCTH
MIPOBOJIHUKA.

Pabora anekrporeneparopa.

Tpancdopmarop.

CBOOOIHBIE ANEKTPOMArHUTHBIEC KOJIeOaHusI.
Ocuusiorpamma NepeMeHHOTo TOKa.

KoHneHcaTop B 1ienu nepeMeHHOro TOKa.

Karymka B ienu nepeMeHHoro Toka.

Pe3onaHc B nocnegoBaTeIbHON LENH MEPEMEHHOTO TOKA.
W3nydyenne u mpruemM 3J1eKTPOMarHUTHBIX BOJIH.
Pagnocss3b.

WnTepdepenius caera.

Hudpaxius cBeTa.

ITonsipuszanus ceera.

3aKOHBI OTPAXKEHUS M MPEJIOMIICHUSI CBETA.

ITonHOE BHYTpEHHEE OTpaKEHUE.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBIL.

[Toryuenue criekTpa ¢ MOMOIIbIO TU(PPAKIINOHHON PELIETKH.
CnekTpockor.

OnTuyeckue npudops

JlabopaTopHble padoThI

Onpenenenue yaeabHOr0 COMPOTUBIICHUS MPOBOTHUKA.
Uccnenoanue 3akona Oma 111 yd4acTKa LEMnH.

N3mepenne 3/]C 1 BHYTpEHHETO COMPOTUBIICHUS UICTOYHUKA TOKA.
WccnenoBanue siBICHUS 2IEKTPOMArHUTHON WHIYKITHH.
N3MepeHne mokaszaTes MpeoMIeHUs CTEKJIA.

N3mepenne niMHbI CBETOBOM BOJIHBI.
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IIpakTHyeckue padoTbl

[IpakTrueckoe npumeHeHue 3akoHa Oma.

OrnpesenieHne XxapakTepUCTUK TOKA B Pa3JIMUHBIX CpeIax.

OnpeneneHne XapakKTepUCTUK MarHUTHOTO TIOJISI.

Brrunciienne nmokasaresst IpeIoOMJICHUS CPEIbl M XapaKTEPUCTUK JIMH3BI.

BHeayautopHasi caMmocTosiTe/IbHAsE padoTa 00y4alomuxcs

e PemieHue 3aiay mo alropuTMy MO TeMme «DIEKTpocTarukay, «Cuiia 3JeKTPUYECKOro
TOKa».

e PemieHue CUTYallMOHHBIX MPOU3BOICTBEHHBIX 33/1a4 110 TeMEe «DJIEKTPOCTATUKAY.

e Cocrapnenue ¢ppeiiMa o TeMe «JIEKTPOCTATHKA.

e PerieHue CUTYallMOHHBIX MPOU3BOJCTBEHHBIX 3a7ad MO TeME «3aKOHBI MOCTOSIHHOTO
TOKa».

e [IpoBeneHue JOMAIIHErO YKCIIEPUMEHTA 110 TeMaM «NeKTpu3auus Tem». «OTpaxkeHue u
npenomiieHue ceetay; «Habmroaenue nntepdepeHnu u 1udpakiuu CBETay.

e C(CocraBineHue U 3amojHeHHEe 00oOmaroIei tabmuipl 1m0 TemMe  «OCHOBBI
ANEKTPOIUHAMUKI Y.

e [IloarotoBka pedeparoB mo TeMe «3HAKOMCTBO C MHPOM HH3KHUX TEMIIEpaTypy,
«[lonynpoBOAHUKN M UX NpuMeHeHue», «O mpupojae mapoBoll MojdHUU», «TOK B
BaKyyMe», «BO3MOXHOCTM 3allOMUHAIOIIMX METAUIOBY», «MAarHuTHOe BIIMSIHUE Ha
BO3NyIIHbIE U KaOenbHble JHUNY, «llonydyeHue mepegaya u  UCIHOJIB30BAHUE
AIEKTPOIHEPTUm», «OnTHdeckue npudops», «Mupaxu», «Jledextsl 3penns. Ouxu.

e PabGora c nurepaTypoll ¥ DJIGKTPOHHBIM PECYpPCOM ISl TMOATOTOBKH COOOIIECHUI
«ONeKTpu3alus TeJl U €€ NPUMEHEHUE B TEXHHUKE», « 3aKOHBI IOCTOSHHOTO TOKa B
npodeccusix /1 TpaHcropTay, «BUXpeBble TOKN»; «YUeHble BHECIIUE BKIIA]] B Pa3BUTHE
ANEKTPOJIMHAMUKNY», «BiUsSHWE MarHUTHOTO TIOJSI Ha OpPraHu3M  YeJIOBEKay,
«Tpancdopmatop», «I'eHepaTop Tokay, «I a3 kak ONTUYECKasi CHCTEMay.

e (CocraBneHne OMOPHOTO KOHCIIEKTA M0 TeMe «JleficTBHe MarHUTHOTO TOJIST Ha MPOBOIHHUK
C TOKOMY», «JlefiCTBE MAarHMTHOrO TOJISI Ha 3apsKCHHYK) YacTUIly», «JIMH3BL
[TocTpoeHre B TOHKUX JTMH3AX».

e (CocraBneHue MOJOOPKM TOCIOBMIl, IOTOBOPOK, 3arajiok 1o Teme «OCHOBBI
AIIEKTPOJAUHAMUKI.

e (CocraBneHue KpOCCBOpJAa, BHUKTOPMHBI MWIM Tecta 1o TemMe  «OCHOBBI
ANEKTPOJIUHAMUKI Y.

4. Ctpoenune atoma. KBantoBas puzuka

I'unoreza M. ITnanka o kBanTtax. (2) ®oroaddexr. (2) Onbite A.I'. Cronerosa. (1) Ypasuenwue
A. Ditamreiina st otoadderra. (2) Poron kak yactuna cera. OmnbiTel [1.H. JleGeneBa u
C.U. Basusiosa (1).

TpynHocTH TuTaHeTapHOW Mojenu artoma. (2) JluHeiuaTeie criekTpbl. KBaHTOBBIC MOCTYJIATHI
bopa. (2) T'unore3za ne bpoityis 0 BOMHOBBIX cBoicTBax vacTuil. dudpakmus smekrpoHoB. (1)
KopmyckynspHo-BonmHOBO# nyanusm. (2) CooTHoleHue HeompeaeneHHocrell [eiizenOepra.
CoBpeMeHHbIC MTPECTaBIICHHS O CTPOSHUU M CBOWCTBax aToMoB. Jlasepsr. (1)

Mogenu cTpoeHUs: aTOMHOTO siipa. SnepHbie cuibl. HykinoHHas Moaenb sijapa. DHEPrus CBS3H
sapa. (2) Snepusie cnektpsl. (1) Snepusie peakumu. Llennas peakums genenust sgep. (2)
Snepnast sHepretuka. Tepmosaepusiid cuntes saep. (1) PanmoaktuBrocts. [lozumerpus. 3akoH
PaIMOaKTHBHOTO pacrajia ¥ ero CTaTUCTHYECKOEe MCTOJKOBaHHE. (2) DieMeHTapHbIC YaCTHIIBL.
OyH1aMeHTaTbHBIE B3aUMOICHCTBUS. 3aKOHBI COXpaHeHHs B Mukpomupe. (1)
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HabGnronenne u omucaHwe ONTHYECKUX CIEKTPOB M3IYYCHHUS U TOTIIONIEHUs, GoTtodddekra,
PaZMOaKTUBHOCTH U OOBACHEHHWE JTHX SIBJICHUI HAa OCHOBE KBAaHTOBBIX IPEACTABIECHUN O
CTPOCHHUH aTOMa U aTOMHOTO sijipa. (2)

[IpoBeneHne HSKCHEpPUMEHTANbHBIX HCcleAoBaHUN siBieHus (orodddexra. OObsicHEeHHE
YCTPOMCTBA ¥ TIPUHIHUIA JEHCTBUS (U3MUECKUX TPHOOPOB W TEXHHUYECKUX OOBEKTOB:
CHEeKTpoMeTpa, (¢OTOodIeMEeHTa, Ja3epa, Tra3opa3psiHOrO CcueTdyrMKa, KaMmepbl BuibcoHa,
y3bIPHKOBOM KaMephl. (2)

JleMoHCcTpannun

dotorpdexr.

N3nyuenue nasepa.

JluneituaTele CEKTPHI PA3IUYHBIX BEIIECTB.
CUeTyuK HOHU3HUPYIOLIUX U3TyYEHUH.

JIabopaTopHbIe padoThI
HccnenoBanue sBiaenus Gorodddexra.
HccnenoBanue TpeKOB 3apsyKEHHBIX YaCTHII.

IIpakTuyeckune padoTbl
Boluncnenne sHEpruu CBs3M AP XMMUYECKUX JIEMEHTOB U ONPEAENICHUE NPOAYKTOB SAECPHBIX
peaKuHuii.

BHeayauTopHasi caMmocTosITeJIbHAS Pad0Ta 00y4YaroUuxcst

e [lomroroBka pedeparoB mo Temam «Jlazepe»; «l[Ipumenenue dortodddexTar,
«CoBpeMeHHbIE TPEJCTABICHUS O CTPOCHUUM M CBOWMCTBAaX BEILIECTBA», «ATOMHas
sHepreTukay, «lIpobmeMbl  yrunm3anuu  p/a oTXomoB», «DyHIaMEHTAILHBIC
B3aMMOJICHCTBUSY. «B03MeHCTBUS PaIMOAKTUBHBIX U3IIYUYEHUN Ha YKUBBIE OPTaHU3MBIY;
«Du3uKa ¥ 3KOJIOTHICCKHIE MTPOOTIEMBD».

e Pemrenue 3a7a4 o ajaropuTMy

e CocraneHue MOAOOPKH Ka4eCTBEHHBIX 33/1a4 M0 TeMe «DJIEMEHThI KBAHTOBOH (DU3HUKI.

e (CocraBnenue ¢peitma no Teme «CtpoeHue atomay, «CTpOeHHE aTOMHOTO SIpay,
((I/ICKYCCTBGHHaSI PaarnOaKTUBHOCTE.

5. JBosrouus Beenennoit

Crpoenue Beenennoit. [Ipupona mnaner u apyrux ten ConHeunoil cuctemsl. [Ipoucxoxaenue
Comneunoit cucrembl. CoctaB u crpoerue ['anaktuku. (1) [IporcxokaeHNe U SBOJIONUS 3BE3I.
[TpocTpancTBeHHbIEe MaciiTaObl HaOmonaeMoil Bceenennoii. [IpuMeHUMOCTH 3aKOHOB (DHU3HKH
JUTsL OOBSICHEHUS IPUPObI KOCMUYECKHX 00bEKTOB. BHeranakrnueckne TyMaHHOCTH U "KpacHoe
cMmeleHne" B ux crnekrpax. CoBpeMeHHbIE IPEACTABIECHUS O CTPOCHNUHU U pa3BUTHM BceneHHoM.
1)

[ToarotoBka pedepaToB O pa3BUTHM B3IJISA0B HA CTPOCHUE U HBOJIONUIO BeenenHoii Ha ocHOBe
3HAaKOMCTBa C (aKTaMH M3 HMCTOPUM HAYKH U COBPEMEHHBIMH OTKPBITHSIMU acTPO(PHU3UKU.
OObsicHEeHHe YCTpOWCTBa W TPUHIMUIA JACUCTBUA (DU3MUECKUX NPUOOPOB MU TEXHHUECKUX
00BEKTOB: PaIMOTEIECKOTA, ONITUYECKOT0 Tejeckona. (3)

JemMoHCTpauMu
ConneuHas cucreMa (MOJIENb).

®dortorpaduu miaHeT, CIeTaHHbIE C KOCMUYECKUX 30H/I0B.

BHeayauTropHasi camocTosiTe/IbHAsE padoTa 00y4aroumuxcs
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[ToaroroBka matepuana ajisi BeICTyIuieHUs 110 TeMaM « CoctaB CONHEUYHOU CHCTEMBD;
«3Be3ga mo wmeHu CoyiHIIE» W TOATOTOBKAa pedepara mo Temam «TepmosaepHas
SHEPreTuKay; «IBOJIONUS 3Be31», «Pa3BuUTHE B3TJISAJ0B HAa CTPOCHUE U IBOJIIOIUIO
Bcenennoi».
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Pexomenayemast Jiureparypa

OcHoBHasi iuTEepaTypa

1.

Hmutpuesa, B.®. ®usuka s npodeccuid ¥ CrenuaaibHOCTEH TEeXHUYSCKOTO Mpohus
[Texcr]: yueOHHMK Juisi oOpa3oBar. ydpexacHuil cped. mpod. obOpasoBanus / B.O.
Hmutpuesa. — 8-¢ usm., crep. — M.: U3narenbckuii ieHTp «Akanemusi», 2015. — 448 c.
Hmutpuesa, B.®. ®uzuka s npodeccuii U CnenuaibHOCTEH TEXHUYECKOTO MPOQHIIs.
Coopnuk 3amau [Tekcr]: yueOHOE mocodue i1t 00pa3oBar. YUpeKaeHUH cpel. mpod.

obpazoBanus /B.®. Jimutpuera. — M.: U3narenbckuii ieHTp «Akamemusi», 2015. — 256 c.

JlonoJIHUTeIbHAS JTUTepaTypa

1.

2.

10.

11.

12.

13.

14.

bunumosuu, b.®. CseroBble sBieHus Bokpyr Hac [Tekcr]: KH. g BHeknac. dreHus
yaamuxcs 8-10 k. / b.®. bunumoruy. - M.: [Ipocsemenne, 1986. — 176 c.

bpasepman, D.M. BHeknaccHas paborta 1o Gu3uke: coaepkaHue U METOIUKA ITPOBEICHUS
[Tekct]: Meton. mocodbue mis npod. — tex. Yumnuin / 3.M. bpaBepman. - M.: Briciias
mkoina, 1990. — 191 c.

3apenkuii, ®.A. Ypok ¢usuku: nouck s¢dektuBHOCTH [TekcT]: MeTon. mocodue ams
cpen. IITY/ ®@.A. 3apeukuii. - M.: Beicias mkosa, 1987. — 88 c.

Kamenenkwmii, C.E. MeTonuka pemenus 3anad o ¢usuke B cpenneit mkone [TekcT]: kH.
st yautens/ C.E. Kamenenkuit, B.I1. OpexoB. — 3-e u3z., nepepad. — M: [Ipocemienue,
1987. — 336c.

Kan, II.b. buodusuka na ypokax ¢usuku. M3 ombita padotsl [Tekct]: mocobue amns
yuureneii / L.b. Kam. — M.: IIpocsemenue, 1974. — 128 c.

Komuccapos, B.H. Ypoku ¢usuku B nmpodrexyumnumiax [Tekct]: meroa. mocodbue/ B.H.
Kommuccapos. — M.: Beicmast mxomna, 1990. — 287 c.

HazapoB, A.H. Bonpocsl u 3amaun mo ¢usuke ¢ MPOU3BOACTBEHHBIM COJEpKAHUEM
[Tekct]: yaueObnoe nocobue mist CIITY / A.H. Hazapos. — M.: Beicm. mik., 1987.-119c.
Opnos, B.A. Tematnueckue tectel no ¢usuke, 11 kmacc [Teker] / B.A. Opnos. — M.:
Bepoym — M, 2000. — 112 c.

[Tepenbman, S1.U. 3anumarensnas ¢usuka. Kuura 1 [Teker] / nox pea. MutpodaHosa. -
M.: Hayka. I'n. pen. ¢us. - mar. ut., 1986. - 224c.

[Tepenbman, S1.U. 3anumarensHas gusuka. Kuura 2 [Teker] / nmon pea. MutpodaHosa. -
M. Hayxka. ['n. pen. ¢us. - mar. mut., 1983.-272c.

PeimkeBuy, A.Il. ®@usuka. 3amaunuk. 10-11 xi. [Teker]: mocobue mist o0Omieo6pas3oBar.
VYupexnennii / A.Il. PeimkeBud. — 9-e uzn., crepeotun. — M: JIpoda, 2005. —188 c.
Psa6oBonos, I''. COopHHK nuaakTudeckux 3amaHuii mo ¢usuke [Tekct]: yuebHOe
nocobue s Texaukymos/ I'.U. Psi6ososos, H.P. Jlanamesa, [1.1. Camoiinenko; mox pe.
I1.1. Camoinenko. — M: Bercmr. mk., 1990. — 512c.

Pa3paboTka paboueil mporpammsl 0611e00pazoBaTebHON yueOHON nquciuruinibl [ Teker]:
MeToANYeCcKHe pekoMeHaanuu / aBT.-cocT.: A.I'. Anyxtuna, H.A. ®omuna. - Kemeposo:
oy «KPUPIIO», 2012. — 28 c.

VYyeOHO-MeToMYeckoe obecrieueHne 00pa3oBaTeNbHOTO Ipollecca B  YUPEKACHUU
npodecCHoHAIBHOTO o0pa3oBaHus B ycinoBusx peanusanuun ®I'OC HOBOro moKOJICHHS
[Tekct]: MmeToamueckoe mocodue / aBT.-cocT. JI.H. BaBunosa, M.A. I'ynsesa. - KemepoBo:
I'oy «KPUPIIO», 2012. — 180 c.

JJIEKTPOHHBIE PecypcChI

1.

Bupryaneupie  mabopaTopuu  (MHTEPAKTHUBHBIE MOJEIHM  PA3IUYHBIX IPOIECCOB)
[OnexkTponHbiit  pecypc]/  http:/somit.ru/index demo.htm/.  Pexum  moctyma:
http://somit.ru/index_demo.htm. — 3ar. ¢ sxpana
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2. BupryanbHbIi METOIUYECKUN KaOWHET yuuTens (PU3UKH U aCTPOHOMHUU [DIEKTPOHHBIH
pecypc]/ http://www.gomulina.orc.ru/. Pexxum mocryma: http://www.gomulina.orc.ru/. —
3ari. ¢ 3KpaHa.

3. OrtkpeiTas ¢usuka [DaexkTpoHHBIM pecypc]/ http://www.physics.ru/ Pexxum pocryna:
http://www.physics.ru/. — 3ar. ¢ skpana.

4, Ousznka B aHUMaNMsIX [OneKTpoHHBIM pecype]/  http://physics.nad.ru/physics.htm/.
Pexxum moctyna: http://physics.nad.ru/physics.htm. — 3arm. ¢ sxpana.
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