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IosicHUTENLHAA 3aNNCKA

Pabouas mnporpamma yuebHoW nucuuiuinHbl «®dusuka» paszpabotana g obecrieueHus
HE0OX0aMMOro MpOoGUIBHOTO YPOBHS CpeIHEro oomero oOpa3oBaHHsS IO JIaHHOW Y4eOHOU
JUCLIMIUIMHE [OpU TOATOTOBKE IO CHeuanbHOCTH. 23.02.06 Texnudeckas IKCIUTyaTaIus
MIOJIBIYKHOTO COCTaBa ele3HbIx qopor. Pabodas nmporpamma cocraBieHa Ha ocHOBe DenepalibHOTO
CTaHJapTa cpenHero oomero oOpa3oBaHusi MO (HU3UKE, YTBEPKIECHHOIO MMHUCTEPCTBOM
obpazoBanus Poccuiickoit denepanun (npukaz Nel089 ot 05.2004 r.); mpuMepHO# porpaMmbl
yueObHoil mucuuiuimHbl  «®@u3uka» UIA  cpegHero  MpogeCCHOHATBHOTO  00pa3oBaHHSA
(MunucrepctBo oOpazoBanusi u Hayku Poccuiickoii ®Denepauuu, DenepaibHblii HHCTUTYT
pa3BuTHs 00pa3oBaHus U Haykd, r. MockBa, 2008 r.); peKOMeHIaIUil [0 pealn3anuu CPeIHEro
oOmiero oOpa3oBaHHs B 00pa30BaTENbHBIX YUYPEKACHUAX CPEIHEro MpoQpecCHOHATBHOIO
oOpa3oBanus (mucekMo JlemapraMeHTa roCyIapCTBEHHOW MOJUTUKA MU HOPMATUBHO-IIPABOBOTO
perynupoBanusi B chepe obOpazoBanus MunoOpHayku Poccun ot 29.05.2007 Ne 03-1180);
U3MeHeHuH, BHeceHHbIX [Ipukazom MunucrepctBa oopasoBanus u Hayku PO or 10.11.2011 r.
N 2643. ®uznka u3y4aercs B YUpEKICHHUIX CPETHEr0 MpodecCHOHATFHOTO 00pa3oBaHus (Jaee
— CIIO) ¢ yuetom npoduiist morydaemMoro npodeccuoHaIbHOTO 00pa30BaHHUS.

®du3uka Kak yuyeOHasi JUCIHUIUIMHA BXOAMUT B 00II€00pa30BaTENbHBIN LUK U SBISETCS
npoUIbLHON JUCHUIITUHOM.

PaGouas mporpamma npeaHasHaueHa ajsi o0ydeHus Gpu3uke Ha 0a3e OCHOBHOTO OOILEro
o0OpazoBaHusl.
Wzyuenue ¢pu3nku Ha NPOQHUILHOM YPOBHE HAIPaBIEHO HA JOCTHUKECHHE CICIYIOMINX LeJaeii:

e 0CB0€HUe cucmembl 3HAHUII O METOJAX HAYYHOI'O IO3HAHUS IPUPOJIbI; COBPEMEHHOU
bu3nYeCcKOil KapTUHE MUpPA: CBOMCTBAX BEIIECTBA U MOJS, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSAX, TUHAMUYECKUX M CTATUCTUYECKUX 3aKOHAX MPHUPOIBI, DIIEMEHTAPHBIX
yacTulax U (QyHIaMEHTAIbHBIX B3aUMOJACHCTBUAX, CTPOSHUH U dBONOLMU BceneHHoii;
3HAKOMCTBO C OCHOBaMHU (yHJaMEHTAJIbHbIX (U3NYECKUX TEOpHUil: KIacCHUYECKOM
MEXaHHUKH, MOJEKYISIPHO-KMHETHYECKON TEOpUH, TEPMOAUHAMUKH, DIIEKTPOJIUHAMUKH,
TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOUN (PU3UKH;

e o061adeHue memoodamu €CTECTBEHHO-HAYYHOIO HUCCIIENOBAaHUSA: IIOCTPOEHUE MOJEIEH U
TUIOTE3, MPOBEJEHUE OKCIEPUMEHTOB U 00paboTKa pe3yiabTaTOB H3MEpPEHUH,
UCIIONIb30BaHNEe (DU3MUYECKUX MOJIENeN Ui WHTEPIPETAlMH PE3YIbTaTOB, YCTAHOBICHUE
rpaHull MPUMEHUMOCTH MOJIEIIEH;

e o061adenHue ymMeHUAMU TIPUMEHITH 3HaHHUS 1O GU3MKE IS OODBICHEHUS SBICHUUN
MPUPOJBI, CBOWCTB BEIIECTBA, MPUHIIMIOB pabOThl TEXHUYECKUX  YCTPOUCTB,
CaMOCTOSITENILHOTO TPHOOPETEHUST W KPUTHYECKOW OIEHKM HOBOW HH(OpMAINH
Gu3NYeCKOro  coAep)KaHMs;  HCIOJIB30BAHHUS ~ COBPEMEHHBIX  MH(POPMAIIMOHHBIX
TEXHOJIOTHH 7Sl TOUCKa, epepadOTKU U MPEABIBICHUS YIeOHON U HAYYHO-TTOMYIISIPHOMN
uH(popMaluu 1o husuKe;

e pazeumue  TIO3HABATEIIbHBIX  WHTEPECOB, MHTEIUIEKTYalIbHBIX U  TBOPYECKUX
crocoOHOCTEl B mpolecce pemeHus (GU3MYECKUX 3a7ad U CaMOCTOSITEILHOTO
NpUOOPETEHUS] HOBBIX 3HAHUWH, BBHIMOJTHEHHS] HKCIEPUMEHTAIbHBIX HCCIEIOBaHUM,
MOJTOTOBKHU JIOKJIAJIOB, peepaToB U IPYrHMX TBOPUECKUX padoT;

e gocnumaHue Jyxa COTPYIHUYECTBA B IIPOLIECCE COBMECTHOIO BBINOJIHEHHS 3ajad,
YB@)XHUTEILHOTO OTHOUIEHMS] K MHEHHUIO OIIMOHEHTa IMpH O0OCYXIEHUU MpoliaemM
(bU3UYECKOTO COMEpKaHUs, CTPEMIICHHS K TOCTOBEPHOCTH MPEAbIBIsieMON HH(OpMALIUN
U OOOCHOBAaHHOCTH BBICKA3bIBA€MOW TMO3MUI[MH, TOTOBHOCTH K MOPAIbHO-ITHYECKON
OIICHKE WCIOJIb30BaHUSI HAYYHBIX JOCTHKCHHI, YBAXXCHHS K TBOPIIAM HAYKH U TEXHHKH,
o0ecreunBaroUM BEYIIYIO poJib (PU3UKK B CO3JaHUN COBPEMEHHOTO MHUPa TEXHUKH;
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e npuobpemenue KOMHEMEHMHOCMU B PEIICHUN TNPAKTHYECKUX, XU3HEHHBIX 3a7ad,
CBS3aHHBIX C HCIOJIb30BaHHWEM (PU3MUECKUX 3HAHUM W YMEHHMH HAJs paloHaIbHOTO
NPUPOJONOIB30BAHMS M 3AIIUTHl OKpPYXKAIOMIEH cpelbl, oOecredeHus: 0e30MacHOCTH
YKU3HEJIEATEIIbHOCTH YeJIOBEKa U O0IIeCTBa.

KonnyectBo 4YacoB Ha OCBOGHHME TMPOTPaMMbl JTUCHMIUIMHBI JUIS  CIIEHUAIBHOCTH
23.03.010pranu3anus nepeBo3ok Ha TpaHcmopre (1o Bugam). cocrasiser 291 gac (u3yuaercs 1
roa). U3 Hux 194 uvaca - o0s3aTenpHas ayauTopHas Harpy3ka 80 4acoB B MEPBOM CEMECTPE U
1144. BO BTOpOM cemecTpe), 97 YacoB — BHEAayJUTOpHAs CaMOCTOsITEIbHAs padora.
[TpomesxyTouHas arTecTalus Ha IEPBOM KypCe OCYIIECTBIISICTCS B (hopMe YCTHOTO 3K3aMeHa.

CopepxaHue TUCIUIUIMHBI BKIIOYAET 5 pa3/ielioB:

1. MexaHuka;

2. MonekynsapHas ¢usuka. TepMoanHaMuKa,

3. DIeKkTpoIuHaAMUKA;

4. Ctpoenue aroma. KBanToBas Gpu3uka;

5. Opomronus BeeneHHol.

[Tpu ocBoeHHMH mporpamMmbl y o0ydaroumxcs GOpMHUPYIOTCS 3HAHUS, YMEHHSI U HABBIKH T10
¢u3uke, HEOOXOAMMBIC Ui M3y4YeHHS JApPYrux oO0IeoOpa3oBaTeNbHBIX JUCHHUILIMH U
CHEIHAbHBIX JUCIUILINH MPOPECCUOHANIBHOTO IIUKJIA.

[Iporpamma coAep>KUT TEMAaTUYECKUN MUIAH, OTPAXKAIOIIUN KOJIUYECTBO YACOB, BBIICISIEMOE
Ha M3y4yeHue (U3HKU MpHU oBIaaeHuu crneuuaibHocThio 23.03.010pranuzaiys mnepeBo3oK Ha
TpaHcnopre (no BuaaMm). OCHOBY JaHHON MPOTrpaMMbl COCTABJISIET COJEPKAHUE, COITIACOBAaHHOE
¢ TpeOoBaHusAMH (heaepaIbHOr0 KOMIIOHEHTa CTaHJIapTa CpeAHero oOIiero oOpa3oBaHUS
npodmisHOro ypoBHs. CoriacHo npukasy MunucTepcTBa 00pa3zoBanus U Hayku PD Ne 2643 ot
10.11.2011 roma B cranmapt ot 05.03.2004 r. BHECEHb H3MEHEHUS: «...NIOHUMAHUS
B3aMIMOCBSI3M y4eOHOTO IpeaMera ¢ OCOOCHHOCTSAMHU mpodeccuii W MPoPecCHOHATBHON
JESTEIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHMUSI 110 TaHHOMY y4eOHOMY MPEAMETY.

B nporpamme 1o ¢Qusuke npo@uIbHON  cOCTaBIAOLIEH — ABIAETCA  pasfeln
«ONeKTpOIUHAMHUKa», TaK KaK OOJBIIMHCTBO CHEIHATbHOCTEH, OTHOCAIIUXCS K OSTOMY
npouito, CBA3aHBI C AJIEKTPOTEXHUKOM U ANEKTpoHMKOW. Takke B mporpammy BKIHOYEHO
pelieHre 3aJad Ha Marepualie TOro paszjaena (U3MKH, KOTOPHIH CBS3aH C MOJXy4aeMoi
CHEIHUAJIbHOCTBIO, YTO JAeT IMPENnoJiaBaTell0 BO3MOXHOCTbh BHECTH B COJIEp)KaHUE OOYUYEHHS
JOTIOTHUTETBHBINA TPO(HECCHOHATFHO 3HAUMMBIN MaTepuar.

JUis  peanmuzaniid  TPOTpaMMBI  MIPUMEHSIFOTCS  BHJIEO YPOKH, MYJIBTHMEIUNHBIC
Mpe3eHTAallud, METOAMYECKHe pPEeKOMEHIAIlMK W YKa3aHus. B mporpamMmMe TeopeTHUECKHe
CBEJICHUS JIOTIOJIHSIOTCS IEMOHCTPAIMSIMU, JTAOOPAaTOPHBIMU M TIPaKTHYeCKUMHU paboramu. Ha
nabopatopHbie paboOThl OTBOAUTCS 38 YacoB, Ha MPAKTUKYM IO PEIICHUIO 33/1a4 — 22 yaca.

[IporpamMmmMon peyCMOTPEHBI CIEYIOIINE BUIbI KOHTPOJIA:

- BXO/IHOI KOHTPOIb B (hOpMe TECTUPOBAHHS;

- TEKyIIUH KOHTPOJh B (OpME KOHTPOJBHOW HIIM CaMOCTOSITEIbHOH pPabOTHI IO paszesiam
POrPaMMBl;

- IPOMEKYTOYHBIIH KOHTPOJIb B (POpME YCTHOTO dK3aMEHa M0 OHIIETaM.

B pesynbrare uzyueHus Gu3NKu Ha TPOGUILHOM YpOBHE OOYYAIOIIUNCS TOKEH 3HATH M
NOHUMATH CMBICIT:

e (u3MUecKUX MOHATUHN: PU3MUYECKOE sBICHUE, (PU3MUECKas BEIMUMNHA, MOJIENh, TUIIOTE3a,
NPUHIAI, TTOCTYJIAT, TEOpHs, MPOCTPAHCTBO, BpeMs, MHEPIHAIbHAS CHCTEMa OTCUETa,
MaTepuaibHas TOYKa, BEIIECTBO, B3aUMOJICHCTBUE, UACANBHBIA Ta3, pE30HaHC,
AJIEKTPOMArHUTHBIE KOJIEOAHHS, DJIEKTPOMATrHUTHOE TIOJe, DJIEKTPOMAarHWTHAs BOJIHA,
aToM, KBaHT, OTOH, aTOMHOE PO, AEPEKT MaCChl, JHEPTHs CBS3H, PAAUOAKTUBHOCTD,
MOHM3UpYIOIIee U3NyueHue, MIaHeTa, 3Be3/1a, rajlakTuka, Becenennas;

e (u3MYECKUX BEIUYHH - CKOPOCTh, YCKOPEHHUE, Macca, CUlia, aBlieHHue, UMITYIbC, padoTa,
MOIIIHOCTh, MEXaHUYeCKas JHEpPrus, MOMEHT CHJIbl, IEpPHOJ, 4YacTOTa, aMIUIUTyAa



KOJIeOaHUH, JUTMHA BOJIHBI, BHYTPEHHSISI SHEPT s, CPEIHSS KHHETUYECKask YHEPT Ul YaCTHII
BEIIIECTBA, a0CONIOTHAs TEMIIEpaTypa, KOJMYECTBO TEIUIOTHI, yJEeJbHAas TEINIOEMKOCTb,
yaenbHas TEIIoTa napooOpa3oBaHus, ylelabHas TEIUIOTa IIABJICHHUS, yAelIbHAs TEII0Ta
CrOpaHusi, 3JCKTPUYECKUH 3apsi, HAIpPSHKEHHOCTh 3JIEKTPUYECKOro MOJs, pPa3HOCThb
NOTEHLIMAJIOB,  3JEKTPOEMKOCTb, CHJIa  TOKa,  HaIlpsDKEHHE,  DJIEKTPUUYECKOE
COIIPOTHUBIIEHUE, 3JICKTPOABMXKYIIAs CHJIA, MAarHUTHBI MOTOK, MHIYKLUS MarHUTHOTO
10JIl, WHAYKTUBHOCTb, OJHEPrHMsl MarHUTHOIO TIIOJIsSI, IIOKa3aTellb IMPEIOMIICHMUS,
ONTUYECKasl CUJIA JINH3BI;

¢u3MUecKUX  3aKOHOB, NPUHIMUIIOB M MOCTYJIaToB ((popMynupoBKa, TpaHHUIBI
OPUMEHUMOCTH) - 3aKOHbl JUMHAMMKM HpIOTOHA, NPUHLUNBI CYNEPHO3ULUU U
OTHOCHUTENIBHOCTH, 3aKkoH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUs OHHEPIUH, MMIIyJbca M 3JIEKTPUYECKOro 3apsia,
OCHOBHOE ypaBHEHHE KMHETHUYECKOH TEOpUU ra3oB, YPAaBHEHUE COCTOSHHUS HJ€aIbHOIO
ra3a, 3aKOHbl TEpPMOJMHAMHUKH, 3aKOH KysnoHa, 3akoH Oma A NOJIHOW LIeNu, 3aKOH
[xoynsa-JIeHa, 3aKkOH DJEKTPOMArHUTHOM MHAYKIMHM, 3aKOHbl OTPaXXEHUA U
IpPEJIOMIIEHUS] CBETa, MOCTYJAThl CHENHMAIbHON TEOPUHM OTHOCUTEIBHOCTH, 3aKOH CBS3U
Macchbl M SHEPruH, 3aKoHBI (hoTodddexTa, moctynarsl bopa, 3aKOH paguOaKTHBHOTO
pacriazia; OCHOBHbIE IIOJOXEHUS H3Iy4aeMbIX (QHU3UYECKUX TEOpUM M HUX pOilb B
(OpMUPOBAHUK HAYYHOTO MUPOBO33PEHHUS.

BKJIAJl POCCHUHCKUX M 3apyOeXHbBIX YYEHBIX, OKa3aBIIMX HauOoJbllee BIUSIHHE Ha
pa3BuTHe HU3HKH

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

ONKCHIBATh U OOBSICHATH PE3yJIbTaThl HAONIOAECHUNH U 3KCIEPUMEHTOB: HE3aBUCUMOCTH
YCKOpEHHUs1 CBOOOJHOIO MaJieHUsI OT Macchl Majarollero Tejia; HarpeBaHue rasa npu ero
OBICTPOM CXKaTHUH M OXJIAXKICHHUE MPH OBICTPOM PACIIMPEHHH; TOBBIIICHUE JTABICHUS Ta3a
IPU €ro HarpeBaHUM B 3aKPHITOM COCYAE; OPOYHOBCKOE ABMKEHHE; 3JIEKTPU3ALUS Tel
IPU UX KOHTAKTE; B3aUMOJIEHCTBHE POBOJHUKOB C TOKOM; J€HCTBUE MarHUTHOTO IOJIS
Ha IPOBOJAHMK C TOKOM; 3aBHUCHMOCTb COIIPOTHUBIIEHUS IOJIYIPOBOJHUKOB OT
TEMIEPATypbl W  OCBEIIEHUS; JJIEKTPOMArHUTHAasT HHIYKIMS; pacHpoCTpaHEHUe
3JIEKTPOMAarHUTHBIX BOJIH, TUCTIEpCHsl, UHTeppepeHIHs U AudpaKiys CBeTa; JMHeHyaTblie
CHEKTPBI, POTOAIPPEKT; paIluOaKTUBHOCTD;

IPUBOAUTE TPUMEPHI OMNBITOB, WUIIOCTPUPYIOUIMX, YTO HAOIIOAEHUS M HKCHEPUMEHT
CIIy’)kKaT OCHOBOM JJIi BBIIBMJKEHUS THIIOTE3 U TIOCTPOEHHUS HAy4YHBIX TEOpHi;
HKCIEPUMEHT MO3BOJISIET MPOBEPUTh UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (pH3MUECKas
TEOpUsi JAaeT BO3MOXHOCTh OOBSCHATH SBJICHHUS MPUPOABI M HAay4HblE (aKThI;
¢u3nyeckass Teopus MO3BOJSAET MPEACKa3blBaTh €Ile HEU3BECTHbIE SIBICHUS U HX
OCOOEHHOCTH; MpHU OOBSCHEHUU MPHUPOJHBIX SBICHUN HCHONB3YIOTCS (PU3NUECKUE
MOJIENIM; OJUH U TOT K€ MPHUPOJIHBIA OOBEKT WIM SIBICHHE MOXXHO HCCIIEOBaTh Ha
OCHOBE HCIIOJIb30BaHUS Pa3HbIX MOJIENIEH; 3aKOHBI PU3UKU U (PU3UUYECKHE TEOPUU UMEIOT
CBOM OIIPEJIEIICHHBIE TPAHMIIBI IPUMEHUMOCTH;

ONKCHIBATh OIBITHI, OKAa3aBIIME CYIIECTBEHHOE BIMSHME Ha pa3Butue ¢uzuku: I.
INamunesd, O. llrepna, @. Ileppena, I1I. Kynona, X. Opcrena, M. Amnepa, M. @apazes,
I'. T'epuia, A.I'. Cronerona, I1.H. Jle6eneBa, A. bekkepens, M. Kiopu, P. Munnukena, 3.
Pezepdopna;

IMPUMEHSTD MTOJIyY€HHbIE 3HAHUS JUIsI pellleHns (PU3NUeCcKUX 3ajay;

OlpeneNaTh XapakTep (U3MYECKOro mpolecca mo Trpaduxy, Tabnuue, Qopmye;
MPOIYKTHI SAJIEPHBIX PEAKIMI HA OCHOBE 3aKOHOB COXPAHEHHUS JIEKTPHUUECKOro 3apsijia U
MaccoOBOI'0 YHCIIA,

U3MEPSATh CKOPOCTh, YCKOpEHHE CBOOOIHOIO Ma/IEHUs, MacCy Tela, IUIOTHOCTh BELIECTBa,
cuily, paboTy, MOIIHOCTb, SHEPruio, KOAI((UIMEHT TPEHHs CKOJbKEHHs, BIAKHOCTh
BO3/1yXa, YIENbHYI TEIUIOEMKOCTh BEIIECTBA, YACJIbHYIO TEIUIOTY IUIABICHHS JIbJA,



aneKkTpudeckoe conportusienue, /C u BHYTpeHHEE CONPOTHUBIEHUE MCTOYHUKA TOKa,
IIOKa3aTeNb MPEIOMIICHHS BEIECTBA, ONTHYECKYIO CHUITY JIUH3bI, IJIMHY CBETOBOU BOJIHBI,
IPEJCTaBIISITh PE3YJIbTAThl U3MEPEHUH C YUETOM MX IOTPEIIHOCTEN;

e BBIUMCIIATB: JAIBHOCTh IOJIETa M BBICOTY IMOJBbEMA Teja, OPOLIEHHOIO IMOJA YIJIOM K
TOPU30HTY, CKOPOCTH TEJI MOCJIE€ YIPYIOro U HEYIPYIroro CTOJKHOBEHUM, TEMIEPATypy
CUCTEMBI TEJI IIOCJIE YCTAaHOBJIEHHUS TEPMOAMHAMUYECKOTO PAaBHOBECHUS, HEU3BECTHBIN
[apaMeTp COCTOSIHUS UJACAIBHONO Ta3a IO 3aJaHHBIM HMCXOAHBIM IIapaMerpam,
W3MCHEHUE BHYTPEHHEH DJHEPIMM BEIIECTBA B pPE3yJIbTaTe TEILIONEPENAYd WIH
COBepILIEHHs paboThI, CUITY, ICHCTBYIOUIYIO Ha JEKTPUUYECKHH 3apsa B JIEKTPUUIECKOM
noje, paboTy IO IMEPEMEIICHUIO IEKTPHUUECKOro 3apsia MEeXay ABYMsS TOUYKaMHU B
IIEKTPUYECKOM TI0JI€, CWJIYy B3aUMOAECHMCTBMS TOYEUHBIX 3apsAoB, CHIY TOKa,
HAIPsDKEHUE U CONPOTHUBIICHUE B DJIEKTPUYECKHUX LEIAX, CHIIy NECHCTBUS MArHUTHOTO
NoJIi Ha JBWXKyLMiics anekTpuyeckuil 3apsan, OC HMHAYKIMH, KpacHYIO I'paHUILY
doTtoarddexra u paboTy BbIXO/a, SHEPTETUUCCKUIN BBIXO IACPHBIX PEaKITHi.

e TPHUBOAMTH MPUMEPHI MPAKTUIESCKOTO MCIIOJIb30BAaHMS (PU3NIECKUX 3HAHUN: JOCTIKEHUH
KJIACCUYECKOM MEXaHMKHU JUIsl Pa3BUTUS KOCMOHABTHKH; 3aKOHOB TEPMOJAMHAMUKH H
AJIEKTPOJMHAMUKH B SHEPreTUKE; Pa3IMUHbIX BUJIOB AIEKTPOMArHUTHBIX U3JIy4E€HUHN JUIs
pasBUTHS pajno- U TEICKOMMYHUKALMN, KBAHTOBOM (M3MKM B CO3JaHUU SIEPHOM
SHEPIreTHUKH, JIa3€POB;

e BOCIPMHMMAaTb M HA OCHOBE IIOJYYEHHBIX 3HAHUM CaMOCTOSITEIBHO OLEHUBATH
uHpopmanuio, conepxkamyrocst B CMU, HaydyHO-TIOMYNSPHBIX CTaThsIX; HMCIOJIB30BATh
HOBble HMH(OPMALMOHHBIE TEXHOJOIMU JUIsI TIOMCKA, OOpabOTKM M NpeAbsBICHUS
uHpOopManuu 1o GU3MKEe B KOMIIBIOTEPHBIX 0a3ax JaHHBIX U ceTsaX (cetu MHTepHETa).

Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHOCmu U
NO6CEOHEBHOU HCUZHU OJIA:
- obecnieueHus1 6€30MaCHOCTH JKU3HEAEATEIILHOCTU B MPOLIECCE UCIOIb30BAHUS TPAHCIOPTHBIX
CPEICTB, OBITOBBIX AIEKTPONPUOOPOB, CPEACTB PaAHO- U TEIEKOMMYHUKALIMOHHON CBSI3H;
- aQHaJIM3a W OLEHKU BIIMSHHA Ha OpPraHU3M YEJIOBEKa W JPYrMe OpraHU3MBbl 3arpsA3HEHMS
OKpYKarolleu Cpeibl;
- pallMOHAJIbHOTO IPUPOIONOIB30BaHNUS U 3AIUTHI OKPYKAIOIIEN CpEbl;
- ompezeneHuss COOCTBEHHOW MO3MIMM IO OTHOIIEHHIO K SKOJOIMYECKUM IpobiieMaM H
IIOBEJICHUIO B IPUPOJIHOU CpELE;
- IPaBUJIBHOTO HCIOJIb30BaHUSI M3YyYEHHBIX (PU3MUECKUX NPUOOPOB U TEXHUUYECKUX CPEJICTB,
OBITOBBIX  DJIEKTPONPHOOPOB,  COONIOJIEHMs]  NpaBUi  Oe30MacHOro  obOpaiieHuss ¢
ANEKTPONPOBOJKON;
- IPUOOPETEHUSI MPAKTUUECKOT0 OMbITa AESATEIBbHOCTH, MPEIIIECTBYIONIEH MpodhecCHOHATBHOMH,
B OCHOBE KOTOPOM JIEKUT JAHHBIN y4eOHBIHN npeamer.
(A0G3a1] OMOJHUTEIBHO BKIItOUEH NpukazoM MunoopHayku Poccun ot 10 Hos6ps 2011 roga N
2643).

Oo0yuarommiicsi 10J17KeH OBJIaJeTh O0IMMHA KOMIIETeHIIUAAMM

OK 1. [loHuMaTh CymIHOCTP M COLMAIBHYIO 3HaYMMOCTb CBoed Oynymieil mpodeccun,
MIPOSIBJIATH K HEW YCTOWYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO ESTEIbHOCTb, BBIOMPATh THUIOBBIE METOABI U
CIOCOOBI BHITIOTHEHHUS MPOPECCHOHATBHBIX 33]1a4, OIEHUBATh X d()PEKTUBHOCTh U KA4eCTBO.

OK 3. IIpuaumaTh penieHus: B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYallUsX U HECTH 33 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh IMOMCK M HCIOJNb30BaHHE WHGOpMAlUU, HEOOXOAMMOHN st
3¢ ()EKTUBHOTO BBIMOTHEHUSI MPOPECCHOHAIBHBIX 3a7a4, MPOodheCcCHOHATHHOTO U JIMIHOCTHOTO
pa3BUTHS.



OK 5. MHcnonw3oBath  HH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIE  TEXHOJIOTUHM B
npohecCuoHaNbHOM NeSTENbHOCTH.

OK 6. Paboratp B KOJUIEKTHBE M KOMaHIe, 3(PQEKTHBHO 0OMmATbCA C KOJUIETaMH,
PYKOBOJCTBOM, TOTPEOUTEIISIMH.

OK 7. Bpatp Ha ce0si OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaHIbl (TIOAYMHEHHBIX),
pe3yNbTaT BBIIOJIHEHUS 3aJaHuil.

OK 8. CamocTOSTeNIBHO OMNpeAesaTh 3agadd MpPo(ecCHOHANTBHOTO W JIMYHOCTHOTO
pa3BUTHA, 3aHUMATbCcd  camMooOpa3oBaHMEM, OCO3HAHHO  IUIAHUPOBATh  TOBBIIICHHE
KBaJTM(PHUKALINH.

OK 9. OpueHTHpOBAThCS B YCIOBHSX YaCTOM CMEHBI TEXHOJIOTHMH B MPOQeCCHOHATBHOU
JESTEIIbHOCTH.
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Conep:xanue padoyeil yueOHOH MPOrpaMmbl

BBenenue. ®u3uka Kak Hayka. MeTobl HAYYHOT'0 O3HAHUS

Ouzuka - dyHIaMeHTallbHasg Hayka o npupoze. HaydHble MeTOAbl MO3HAHUS OKPYXKAIOIIETO
Mupa. Posib 3KCIIepuMeHTa U TEOPUM B IIPOLIECCE MO3HAHUS NIPUPObL. MoenupoBanye sBICHUN
1 00beKTOB npupoabl. Hayunsie runoressl. Pons MaTematuku B pusuke. Pu3nyeckue 3aKOHbI U
TEOPUH, IPAHMIIBI UX TpuMeHUMOCTH. [IpuHnun coorBercTBus. Pusnueckas kapruHa mupa. (1)

1. Mexanuka

MexaHu4ecKoe JIBI)KCHHE U €r0 OTHOCUTENBHOCTD. (2) Cuctembl oTcuera. (2) XapakTepUCTHKH
MEXaHUYECKOTO  JIBUKCHHUS: TEpEeMEeIlleHHe, CKOpOCThb, yckopeHnue. (2) VYpaBHeHuUs
NPSIMOJIMHEHHOTO PAaBHOMEPHOI'O U PaBHOYCKOpeHHOTro JBmxkeHus. (2) ['paduueckoe onucanue
nBIkeHus. (2) PaBHOMepHOE ABMKEHHUE MO OKPYXHOCTH. LleHTpocTpeMuTenbHOe yCKOpEHHE.
(2)

[Tpunuun cynepno3utuu cui. (1) 3akonsl nuHamuku. (2) [punnun otHocutensHOCTH [Manumest.
(1) ITpocTpaHCTBO M BpeMsl B KJIACCUUYECKOW MEXaHUKeE. (2)

Cusbl B MEXaHHKE. TSDKECTH, YIPYrocTtd, TpeHus. (2) 3aKOH BCEMHUPHOIO TSATOTCHHS U
KOHIICTIIMS JaNbHOJEHUCTBUsI. ['WMmore3a o0 CyllecCTBOBAaHMM T'PAaBUTAIMOHHOTO TIOJSI  Kak
KoHuennus Onmskoneiictus.(1). Bec u HeBecomocts (2). Ycmexu MEXaHUKH B H3y4YCHUH
JBIDKCHUM HEOECHBIX TENl M B Pa3BUTHH KOCMOHABTUKH. (1) 3aKOHBI COXpaHEHHUS HUMITYJIbCa U
MexaHudecKkoi sHepruu. (2) MomenT cuibl. (1) YcinoBust paBHOBecHs TBepaoro tena. (1)
MexaHnnuyeckne KojcOaHus. AMIUIMTYAA, IEPHOJ, 4YacToTa, ¢aza kojcOaHuii. (2) YpaBHeHHE
rapMOHHMYECKMX KojeOanuii. CBOOOAHBIE W BBIHYXACHHBIC KojcOanus. Pe3onanc. (2)
Astokonebanus. (1) Mexanndeckue BojHBL. JnmuHa BOMHBL (2) YpaBHEHHE TapMOHHUYECKOM
BOJIHEL. (1) 3ByKOBbIE BOJIHBL. YJIBTPA3BYK U €0 HCIOJIb30BAaHUE B TEXHUKE U MeauiuHe. (1)
Habmronenne wu omnucaHue SIBJICHUNW OTHOCUTENBHOCTH JBWIKEHHUS, pPa3IUYHBIX BHJIOB
MEXaHUYECKOTO JBUKCHH, PaBHOBECHs TBEpPIOTO Tella, B3aUMOJCHCTBUS Tel U OObICHEHHE
OTUX SIBJICHUN Ha OCHOBE 3aKOHOB JAMHAMHUKH, 3aKOHA BCEMHUPHOTO TATOTEHUS U 3aKOHOB
COXpaHEeHMsI UMITYJIbCca U MeXaHW4decKoil sHeprud. (3)

[IpoBeneHne HKCIEPUMEHTATBHBIX  HMCCIENIOBAHUM PaBHOYCKOPEHHOTO  JBWIKEHUS  Tell,
CBOOOJHOTO MaJieHus], ABMKEHUS Tell 10 OKPYKHOCTH, KOJIeOaTeIbHOTO U BOJTHOBOTO JIBHKEHUS
TEJ, B3aUMOACUCTBHUS TEII.

[TpakTueckoe mnpuMeHeHHEe (UINYECKUX 3HAHWKW B TIOBCEJHEBHOM JKM3HH JUIS ydYeTa:
WHEPTHOCTH T U TPEHUs NpPU JABUKEHUU TPAHCIOPTHBIX CPEJICTB, PE30HAHCA B TEXHUKE U
MOBCEHEBHOM JKM3HM, 3aKOHA COXPAHEHWS SHEPTUM MpPHU JEUCTBUU TEXHUYECKUX YCTPOMCTB,
3aKOHA COXPAHEHHUS UMITYJIbCa Ha IIPUMEpPE PEaKTUBHOTO aABHraTes. (3)

JemMoHCTpauMu

3aBUCHUMOCTb TPACKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.

Buapl MexaHMUeCKOTo ABMKEHHUS.

3aBHCHUMOCTb YCKOPEHHMS T€JIa OT €r0 MACChI M CUJIBI, AEUCTBYIOLIEH Ha TEIO.
CrioxeHue Cuil.

PaBeHCTBO M IPOTUBOIIOJIOKHOCT HANPABJICHUSI CUJI IEUCTBUS U IPOTUBOJAEHCTBUS.
3aBUCUMOCTh CHJIbI YIPYTOCTH OT AepOopMaliui.

Cuuibl TpeHus.

HesecomocTs.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHIIMAIBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

CB000/IHbIE U BBIHYX/IEHHBIE KOJICOaHUSI.

Pe3onanc.

OO6pa3oBaHue U pacrpoCTPaHEHHE BOJIH.
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YacroTa konebaHull U BBICOTA TOHA 3BYKA.

JlabopaTopHbie paboThI

N3mepenue ko3 uienTa TpeHus CKOJIbKEHNUS.

HccnenoBanue 3aK0Ha COXPAHEHUS! MEXaHUYECKOM SHEPrUM.

HccnenoBanue 3aBUCUMOCTH NIEPUO/A KOJICOAHNN MasgTHUKA OT JUTMHBI HUTH.

IIpakTHyeckue padoThbl

Brimoanenune pacd4€TOB KMHEMATHUYCCKUX ITapaMCTPOB JIBHUIKCHUA.

BrlnotHeHHE pacyeToB mapaMeTpOB IBMIKEHUS 10T ICHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3akoHa COXpaHEHUS] UMITYJIbCA.

Brruucienne mapaMeTpoB Kojae0aTeIbHOTO IBH)KCHUS.

BHeayautopHasi camocTosiTe/IbHAsE padoTa 00y4alomuxcs

e (CocraBUTh M 3alOJHUTH oOoOOWIarolIyt0 Tabmuny no temMe «KuHeMaTHKa TOYKH U
TBEP/OTO Telay.

e CocraBuTh paboOUyI0 KapTOUKy 1o TeMe «KnHemarukay.

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

e Pabora ¢ JuTepaTypoll M DIIGKTPOHHBIM PECYpCOM IS IOATOTOBKH COOOIICHHI
«JlokazarenbcTBO BpamieHus 3emum», «lIpocTpaHCTBO W BpeMsl B KJIACCHYECCKOMH
MeXaHUKe; «/[BIKEeHUE TeN MoJ] ACHCTBUEM CUJIbI TSIKECTH, «Y UYeHbIe, BHECIIHE BKJIa/
B Pa3BUTUE MEXAHUKI.

e (CocTaBUTH U 3aMOJHUTH 0000MIAIOIIYI0 TabIUILy 10 TeMe «CHUIIbl B MEXaHUKE).

e Pemienue 3aga4 o Teme «MexaHHKa.

e Urenue Tekcta (yueOHHKA, TOMOTHUTEIBHOW JHMTEPATYypbl), COCTABICHHE TE3UCOB U
TJIaHa OTBETA MO TeMe «PeakTUBHOE TBUKEHHE).

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

e PabGota ¢ nuTepaTypoil M UWHTEpPHETOM JJs TOJATOTOBKM COOOIIeHUH (10 Teme
«Hecnpimumble  3Bykn»; «lllymoBoe 3arpssHenue») u pedepara (I[Ipumenenue
uH(ppa3ByKa U yIbTPa3ByKa).

e (CocraBUTb OMOPHBIN KOHCTEKT 1O Teme «KonebaHus 1 BOJTHBD.

e (CocTaBUTh KpPOCCBOPJ, BHKTOPUHY WM TECT MO TeMe «3aKOHbI MEXaHUKH U 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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Habmionenue u onucanue OpOyHOBCKOTO JBMIKEHHSI, TOBEPXHOCTHOTO HATSKEHHS JKUIAKOCTH,
U3MEHEHUH arperaTHbIX COCTOSHUM BELIECTBA, CIOCOOOB M3MEHEHUs BHYTPEHHEH 3HEpruu Tena
U OOBSICHEHUE 3TUX SIBICHUI Ha OCHOBE MPEJACTABICHUN 00 aTOMHO-MOJEKYISIPHOM CTPOCHHU
BEILIECTBA U 3aKOHOB TEPMOJINHAMUKH. (2)

IIpoBeneHue wu3MepeHUN JaBICHUS Tra3a, BIAXHOCTH BO3AYyXa, YIEIbHOM TEINIOEMKOCTH
BEUICCTBA, YJENbHON TEIUIOTHl IUIABICHHUS JIbJAa M OKCIEPUMEHTAIbHBIX HCCICIOBAaHUMN
M30IIPOLIECCOB B ra3ax, peBpallcHU BEUIECTBA U3 OJHOI0 arperaTHOro COCTOSIHUSA B IPYroe€.
[IpakTuyeckoe mnpuMeHeHHEe (GU3NYECKUX 3HAHUH B IIOBCEAHEBHOM JKM3HM M YydeTa
TEIJIONPOBOJHOCTH U TEIUIOEMKOCTH PA3JIMYHBIX BEILECTB, OXJAXACHUS JKUIKOCTH IIPU €€
VCIIApPEHNN, 3aBUCUMOCTH TEMIIEPATyphbl KUIIEHUS BOABI OT JABJICHUS HAJ €€ NMOBEPXHOCTHIO U
UCTIOJIb30BaHUE YKA3aHHBIX SBJICHUN B IMOBCEIHEBHON JKU3HU M YCTPOHCTBE OBITOBOM TEXHUKH.
(3)

OObsicCHEHHE yCTPOWCTBA M MPUHIUNA JIEHCTBUS TEXHUYECKHX OOBEKTOB: MAPOBOW M Ta30BOM
TypOUHBI, ABUraTessl BHYTPEHHETO CrOpaHus, XOJOAUIbHHKA. (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

WccnenoBanue 0JTHOTO U3 U30MPOIIECCOB.

N3mepeHne BIa)KHOCTH BO3yXa.

N3mepenne k03 uiineHTa moBepXHOCTHOTO HATSHKEHUST )KUIKOCTH.
Omnpenenenue koddduimeHTa TMHEHHOTO paclIupeHust TBEPAOTO Tela.

IpakTnyeckne padoThl

Ornpezenienre MaKpOCKOMMYECKUX MapaMeTpOB Tasa.

[IpakTHyeckoe mpuMEHEeHHE IEPBOT0 3aKOHA TEPMOJIMHAMUKH.

Brruucnenue BeM4MH, XapaKTEPU3YIOUIUX arperaTHoe COCTOSTHUE BEIIECTRA.

BueayauropHasi caMocTosITe/IbHAs padoTa 00y4aroIMuXCcs
e Pemienue 3aga4 o aNropuTMy.

e ®dopmMupoBaHHe TOMOOPKH KAYECTBEHHBIX 3a1ad Mo TeMe «OCHOBHBIE TOJOKEHUS
MKT».

CocraBieHrne KapTOYEeK-PUCYHKOB.

Pemienue 3agau no alroputmy

Cocrasnenue ¢peiitma mo reme «CBOHCTBA TBEPBIX TEID».

Pemienue 3aau no alroputmy

[TonroroBka pedeparoB mo Teme «llapoBas u ra3zoBas TypOWHBI», «XOIOAUIBHUKY,
«CoBpeMEHHbIE TEIIOBBIE JABUTATENN»; «[emioBble ABUTAaTeNd W OXpaHa IPHUPOIBDY,
«BnusiHue BIaXXHOCTH BO3/yXa Ha )KHUBBIC OPTaHU3MBIY.

e PenieHue CUTYallMOHHBIX MPOU3BOICTBEHHBIX 3a/1a4.
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3. DJaeKTPOAUHAMHKA

DneMmenTapHblii dyekTpuueckuii 3apsa. (1) 3akoH COXpaHEHHs BJIEKTPHUECKOro 3apsaa. (2)
Konuemniust manpHozeiictBus. (1) 3akon Kymona. HampsKeHHOCTb 3JIEKTPHUUECKOTO TTOJISL.
[MpuHIMO CyNepro3uIu deKkTpudeckux monei. (2) IloTeHmuan 3IeKTpUYecKOro MoJis.
[ToreHIManbHOCTh 3j1eKTpocTaTHyeckoro nojs. (1) Pasnocts nmoreniuanos. (2) [IpoBoaHuku B
anekTpudeckoM moise. (2) Dnextpuueckas emkocTh. Kowumencarop. (2) JIudnekTpuku B
AIIEKTPHUYECKOM T10J1€. (2) DHEprus 3JeKTPUIECKOro Mot KoHaeHcaropa. (2)

Onexktpuueckuii Tok. (2) DnexrpomBmxkyinas cwia (DJC). 3akon Oma s MOJHOM
anekrpuueckor nenu. (2) [MocnenoBarenbHOe U MApaICIbHOC COCAUHEHHS POBOIHUKOB. (2)
TennoBoe neiCTBUE INEKTPUIECKOTO TOKA. 3akoH [[xoyns - JleHna. MOMHOCTD 3J€KTPUYECKOTO
TOKa. (2) DACKTPUUECKUN TOK B METaJlIaX, XKHUAKOCTSX, ra3ax u Bakyyme. (1) [TonynpoBogHUKH.
Cob6cTBeHHass U MpUMeEcHasi MPOBOJAUMOCTH MOJIYHPOBOAHUKOB. [lOTympOBOAHUKOBBIA JTHO/I.
Tpanszuctop. (2) [MonynpoBoauukoBbie mpudopsl. (1)

Nunyknus marautHoro moisis. Cunma Ammepa. DnekTpousmMepuTesnbHble nmpubopsl. (2) Cuna
Jlopennia. Maruutssie cBoiicTBa BemiecTBa. (1) MarHuTHbIN MOTOK. 3aKOH 3JEKTPOMArHUTHOM
unaykuuu Papanes. [Ipasuno Jlenna. (2) Buxpesoe snextpuueckoe nosne. (1) Camounaykius.
NHayKTUBHOCTH. DHEPTUsi MArHUTHOTO MOJIS. (2)

Konebaresnpubiii KoHTYp. (2) CBOOOAHBIC 3JEKTPOMArHUTHBIC KOjieOaHus. BbIHYXICHHbBIC
3JIEKTpOMAarHuTHbIe KosicOanus. Ilepemennsiii Tok. (2) KommeHcarop W Karymika B IEMd
IePEeMEHHOr0 TOKa. AKTHBHOE compoTuBieHue. (2) Duektpuueckuii pesonanc. (1)
[Tpou3BoaACTBO, Hepeaada u MOTPEOICHUE IIEKTPHUECKOM dHEpTrHH. (2)

DOnexkTpoMarHuTHoe Tmone. Teopernueckoe mpeackazaHue MaKCBEUIOM —CYIECTBOBAHHS
AJIEKTPOMATHUTHBIX ~ BOJH. OTKpPBITHE 3JIEKTPOMAarHUTHBIX BOJH. OKCHEPUMEHTAIBHOE
HOATBEPKACHHE TUIOTE3bl OnmskoxaeiicTBusa. (1) CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJH. (2)
CBOICTBa DJIEKTPOMArHUTHBIX BOJIH. [IpHHIIUIIBI paAHOCBs3U U TeneBuacHus. (1-2)
Habmroienue 1 onvcanue MarHUTHOTO B3aUMOJICHCTBUS TPOBOJAHUKOB C TOKOM, CAMOMH/IYKIIUH,
AJIEKTPOMATHUTHBIX KOJICOAHWU, M3IIYYCHHS] M TpHUeMa SJIEKTPOMArHUTHBIX BOJH, OOBSICHEHUE
ATHUX SBJICHUI Ha OCHOBE 3aKOHOB AJIEKTPOJIMHAMUKU. (2)

[IpoBeneHne H3MEpPEHUI MApPAMETPOB AJIEKTPUUYECKUX ILEMed NpH MOCIEI0BATEIIbHOM U
napajieIbHOM COEIMHEHMX 3J1IeMEHTOB 1enu, DJ[C 1 BHYTpEHHEro COMPOTUBIICHUS] HCTOUHHUKA
TOKa, DJEKTPOEMKOCTH KOHJIEHCATOpa, HWHAYKTHBHOCTH KATYIIKA M SKCIEPUMEHTAIbHBIX
UCCIICTIOBAaHUM 3aKOHOB OJJICKTPUYECKUX IIeTel TIOCTOSIHHOTO W TIEPEeMEHHOro Toka. (2)
OObsicHeHHE YyCTpPOWCTBa W NpPUHLHUINA JAEUCTBUA (U3MUECKUX NPUOOPOB MU TEXHUUYECKUX
00BEKTOB: MYJIBTUMETPA, YIEKTPOMAarHUTHOTO pele, TMHAMUKa, MUKPO(OHA, SJIEKTPOABUTATENS
MIOCTOSSHHOTO U TEPEMEHHOI0 TOKa, JJIEKTpOTreHeparopa, TpaHchopmaropa U JAPYrux
ANEeKTPOOBITOBBIX  MpubopoB. (2) IlpakTnueckoe mnpuMeHeHUe GUINYECKUX 3HAHUA B
MOBCEHEBHOM KU3HHM JIJIsl: TPABWIBHOTO HCIIOJB30BaHUSI DJIEKTPOOBITOBBIX MPUOOPOB
(oMEeKTpUUECKOTO  YaifHMKa,  OJJEKTPOINeYH,  XOJNOAWJIbHUKA, MOOWIBHOTO  TenedoHa,
MHUKPOBOJTHOBOW T€YH), CO3HATEILHOTO COOIOICHUS TTPaBUil 0€30MMacHOTO OOpaIIeHHs ¢ dTUMHU
npubopaMy Ha OCHOBE MOHUMAHHUS OTPHUIIATETIFHOTO BO3JACUCTBUS Ha OPTaHU3M AJIEKTPUUYECKOTO
TOKAa U JIEKTPOMArHUTHBIX H3TydeHul. (3)

Ceer kak snekTpomarHutHas BosiHa. (1) MHTepdepenmus ceera. (2) KorepentHoCcThb. (2)
Hudpakuus ceera. JIudpakunmonnas pemerka. (2) [Nonsipusarms cBeta. BosHoBas Mojenb
ceeta. (1) Jucnmepcus cBera. (2) PasnuuHble BUABI 3JCKTPOMATHMTHBIX M3JIYYCHHH W HX
npaktiuueckoe mnpumenenue. (1-2) 3akoHbl OTpakeHHs | TIpesIOMJIeHUs cBera. [lomHoe
BHyTpeHHee oTpaxeHue. (2) dopmyna ToHkoi nuH3bl (2) a3 yenoBeka. JledhekTsr 3peHus.
Ouku. Onrtuueckre npubopbl. (1) IlocTynaTel crenuanbHON TEOPHH OTHOCHUTEIBHOCTH
Ouinmreiina. (2) [IpocTpaHCTBO M BpeMsl B TEOPHH OTHOCUTEIBHOCTH. [10THAs SHEpTrUs. DHEeprus
nokosi. Kunermueckas »sHeprus. PenstuBncTckuii umnyibsC. CBA3b IMOJHOM DSHEPIUM C
UMITYJIbCOM U Maccoi Tena. (1) DHeprust 1 Macca CUCTEMbI B3aMMOICHCTBYOIUX YacTull. CBs3b
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M3MEHEHUHN Macchl U 3Hepruu. COOTHOLIEHHE MEXAY KJIACCUYECKOW MEXaHMKOM U CIelMaIbHOM
TEOPHEH OTHOCHTEIBHOCTH. (2)

Habmionenue u onmcanue SBICHUN OTpaKeHHsI, MPETOMIICHHS, TUCIIEPCHH, WHTEPhEpEHIHH,
TU(PPaKLUU U MOJSAPU3ALUN CBETa U OOBSICHEHUE 3THUX SIBJICHUN HAa OCHOBE BOJIHOBOW TEOPHUU
cBera. (2)

IIpoBeneHne M3MepeHMM IOKa3aTeNls IPEIOMIICHUS BEIECTBA, IJIUHBI CBETOBOM BOJIHBI U
HKCIEPUMEHTAIBHBIX HCCIECIOBAHUN MPOIECCOB OTPAXKEHUs, MPEIOMIICHHS, WHTEphEpeHIINH,
mudpakuuy, aucnepcuu csera. OOBsICHEHHE YCTpPONCTBA M NMPHHLUINA JEHCTBHSI ONTHYECKUX
npuOOPOB: OYKOB, JYIbI, oTOAMNIIAPATA, TPOSKIIUOHHOTO aNlapara, MUKpocKora. (2)

JleMoHCcTpannmn

B3aumoneiicTBre 3apsyKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPUUECKOM IOJIE.

JIM3NEeKTPUKHU B 3JIEKTPUYECKOM TIOJIE.

Konnencaropsl.

TennoBoe neicTBUE 3IEKTPUUYECKOTO TOKA.
CoOcTBeHHAS U IPUMECHAST TPOBOAMMOCTH TIOTYITPOBOIHHKOB.
[TonynpOBOIHUKOBBIM TNOA.

Tpansucrop.

OmnbIT DpcTena.

BzaumoaeiicTBre MPOBOJHUKOB C TOKAMH.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.
DIIEKTPOABUTATETb.

DNEKTPOU3MEPUTENbHBIE PUOOPBHI.

DIIeKTpOMarHuTHasE MHTYKITUS.

3aBucuMocts DJIC caMOMHAYKIHMH OT CKOPOCTH M3MEHEHHMS CUJIbI TOKa M WHIYKTUBHOCTH
MIPOBOJIHUKA.

Pabora anekrporeneparopa.

Tpancdopmarop.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.
Ocuusiorpamma NepeMeHHOTo TOKa.

KoHneHcaTop B 1ienu nepeMeHHOro TOKa.

Karymka B ienu nepeMeHHoro Toka.

Pe3onaHc B mocneqoBaTebHON LIETIH IEPEMEHHOTO TOKA.
W3nydyenne u mpruemM 3J1eKTPOMarHUTHBIX BOJIH.
Pagnocss3b.

WnTepdepenius caera.

Hudpaxius cBeTa.

[Tonsipuzanus ceerta.

3aKOHBI OTPaXKEHUS U MPEJIOMIICHUSI CBETA.

ITonHOE BHYTpEHHEE OTpaKEHUE.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBIL.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
CnekTpockor.

OnTuyeckue npudops

JlabopaTopHble padoThI

Onpenenenue yaeabHOro COMPOTUBIICHUS MPOBOIHUKA.

Uccnenoanue 3akona Oma 111 yd4acTKa LEMnH.

N3mepenne 3/]C 1 BHYTpEHHETO CONTPOTUBIICHHUSI HICTOYHUKA TOKA.

HccnenoBanue 3aKOHOB MTOCIIEIOBATEILHOTO U APAIIJIEIBHOTO COSTUHEHUS MPOBOTHUKOB.
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N3mepeHne MarHuTHOM UHIYKITUH.

UccnenoBanue sBICHUS 3JIEKTPOMATHUTHON UHIYKIIVH.
Omnpenenenne kodddunrenTa TpaachopMaiuu Tpaachopmaropa.
N3Mmepenne nokaszaTesst MpeaoMICHUS CTEKIIA.

N3mepeHue AJIMHBI CBETOBOM BOJIHBL.

UccnenoBanue naTepPepeHINK U TU(paKIIIU CBETA.

IIpakTHyeckue padoThbl

[IpakTrueckoe npumeHeHue 3akoHa Oma.

OrnpezerieHne XapakTepUCTUK MarHUTHOTO TIOJIA.

Brruncnenue nokazareis MMPCIOMIICHUS CPCAbI U XapPAKTCPUCTUK JIMH3BI.

BueaynuTopHasi camocTosiTe/IbHAsA padoTa 00y4arommxcst

Pemenne 3amay mo anroputmy mno teme «NeKTpocTaThkay, «Cuia 3JIeKTPHUUECKOro
TOKa».

Pelenne cuTyalimOHHBIX IPOU3BOACTBEHHBIX 33/1a4 MO TeME «DJIEKTPOCTATUKAY.
Cocrasnenue ¢peiima 1o reme «NEKTPOCTATUKAY.

Pemenne cUTyallMOHHBIX NPOM3BOJCTBEHHBIX 33Jad IO TeME «3aKOHBI MOCTOSHHOTO
TOKa.

[IpoBeneHne JOMAIIHETO HKCIIEPUMEHTA 10 TeMaM «IJeKTpu3aius ten». «OTpaxeHue u
npenomiieHue cBeray; «Habmroaenne natepdepeHun u TudpaKIud CBETay.
CocraBneHue © 3aloJHEHHE O00oOIIaroIIen tabmuubl 1Mo  TemMe «OCHOBBI
ANEKTPOAUHAMUKI.

[TonroroBka pedepaToB 1O TeMe «3HAKOMCTBO C MHPOM HHU3KUX TEMIIEPATypy,
«[TonynpoBOAHUKK W WX MNOpUMeHeHHe», «O mpupoae MmapoBoil MoiaHUN», «TOoK B
BaKyyMe», «BO3MOXHOCTM 3allOMUHAIOIIMX METAUIOBY», «MAarHuTHOe BIMSHHUE Ha
BO3NyIIHbIE W KaOenbHble JuHUNY, «llomydeHue mepenaya ©  UCIOJIB30BAHUE
AIIEKTPOIHEPTUNY, «OnTHYecKne MPHOOpb, «Mupaxn», «Jledextst 3penus. Oukm.
PaGora ¢ nuTeparypoil M SJIEKTPOHHBIM PECYPCOM ISl TMOJTOTOBKH COOOIIEHUMN
«ONeKTpu3alums Tell U €€ NPUMEHEHUE B TEXHHUKE», « 3aKOHbI MOCTOSHHOTO TOKa B
npodeccusix /1 TpaHcrnopTay, «BUxpeBbie TOKNY; «YUeHble BHECIIUE BKJIa/l B Pa3BUTHE
ANEKTPOJMHAMUKNY, «BiusHME MarHUTHOTO TOJsI HA OpraHu3M  YEIOBEKay,
«Tpanchopmaropy, «I'eneparop Tokay, «I'Ja3 Kak ONTHYECKAsT CUCTEMAy.

CocraBiieHHe OOPHOI0 KOHCIEKTA MO TeMe «JleiicTBre MarHUTHOTO MOJIS Ha MPOBOJIHUK
C TOKOM», «/lelicTBMe MArHUTHOrO TIOJII Ha 3aPSHKEHHYI0 YacTHUIly», «JIMH3BL
[TocTpoeHre B TOHKHX JIMH3AX».

CocraBneHre TOAOOPKH TOCJIOBHUI[, TIOTOBOPOK, 3aragjok 1o TeMe «OCHOBBI
ANEKTPOIUHAMUKI.

CocraBreHne  KpOCCBOp/a, BUKTOPHMHBI WM Tecta 1o  TemMe  «OCHOBBI
AJIEKTPOTMHAMUKI.

4. Ctpoenue atoma. KBanroBasi pusuka

['unoreza M. [Tnanka o kBanrtax. (2) ®otoaddexr. (2) Oubitel A.I'. Cronerosa. (1) YpaBHeHue
A. Diinmreiina s otoaddekra. (2) doton kak wactuiia cera. Ombitel [1.H. JleGeneBa u
C./. BaBusiosa (1).

Tpyanoctu tuiaHerapHoid Mojenu aroma. (2) JluHeidarsie crieKTpbl. KBaHTOBBIE MOCTYJAThI
Bopa. (2) T'unore3a ne Bpoiins o BOJHOBBIX CBoicTBax vacTuil. Judpakmuus 31mekTpoHOB. (1)
KopnyckynspHo-BosHoBo# ayanu3m. (2) CooTHoleHHe HeonpeaeaeHHoctei [ eizendepra.
CoBpeMeHHbIE MTPEACTaBICHHS O CTPOSHHU M CBOWCTBax aToMoB. Jlazepsr. (1)

Mogenu ctpoeHust aToMHOTO sifipa. SAnepHsie cuiabl. HykiioHHas Moaenb siapa. DHEprus CBS3U
snapa. (2) Snepusie cnektpel. (1) Snepubie peakumu. llennas peakums nenenust saep. (2)
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Snepnas suepretrka. TepmosiaepHbiii cuntes saep. (1) PaguoakruBHocTs. Jlo3umerpus. 3akoH
PaaMOaKTHBHOTO pacrajia U ero CTaTUCTHYECKOEe MCTOJKOBaHHE. (2) DeMeHTapHbIC YaCTHIIBL.
OyH1aMeHTaIbHbIC B3aUMOICHCTBHUS. 3aKOHBI COXpaHeHHs B Mukpomupe. (1)

Habmoienue u omucaHue ONTUYECKUX CIEKTPOB H3JIyUYEHHUs U MOriomieHus, ¢porodddexra,
pPaIOaKTUBHOCTH W OOBSCHEHWE JTHX SBJICHHA HAa OCHOBE KBAHTOBBIX IIPEICTABICHUN O
CTPOCHHMH aTOMa W aTOMHOTO sijapa. (2)

[IpoBeneHNE OKCICPUMEHTAIBHBIX HCCACAOBaHUN sBieHHS (orodddekra. OOBsCHEHUE
yCTpOMCTBAa ¥ NpUHLHUIA JEHCTBUS (U3MUECKUX NPUOOPOB U TEXHUUECKUX OOBEKTOB:
CIEKTpOMeTpa, (OTORJIEMEHTa, Ja3epa, Tra3opa3psIHOTO CUYeTYMKa, KaMmephl BuibcoHa,
y3bIPEKOBO# KaMepsl. (2)

JdeMoHcTpauuun

dotordekr.

N3nyuyenue nazepa.

JInHeiyaThie CIEKTPHI Pa3JIMYHbIX BEILECTB.
CueTunK MOHU3HUPYIOINX U3ITYyYECHUH.

JlabopaTopHble padoThI
HccnenoBanue sBiaeHus Gorodddekra.
HccnenoBanue TPEKOB 3aPsHKEHHBIX YaCTHIL.

IIpakTHyeckue padoThbl
Brruucnenue sHepruu CBA3M A1€p XUMUYECKUX JIEMEHTOB U OIPEACIICHUE MPOIYKTOB SAECPHBIX
pEeaKIuu.

BueayauTopHasi camocTosiTeJIbHAs padoTa 00y4arIMuXCcst

e [loarotroBka pedepatoB 1o Temam <«Jlazepe»; «lIpumenenue ¢doTtodrddekray,
«CoBpeMEeHHbIE TPEJCTABICHHUS O CTPOCHWHM M CBOWMCTBAaX BEILIECTBa», «ATOMHas
sHepretukay, «lIpobmembl  yTuaM3amMu p/a  OTXOIOBY», «DyHIAaMEHTalbHbIE
B3aUMOJICUCTBUM». «B0O3EHCTBHS PalMOAKTUBHBIX M3JIy4YE€HUN HA KUBBIE OPraHU3MbDY;
«Pu3nKa U 3KOJIOTUYECKHE TPOOIEMBI».

e Pemenue 3a1a4 10 alropuTMy

e CocraBneHHre NOJOOPKH KaYeCTBEHHBIX 3a/1a4 [0 TeMe «DJIeMEHThl KBAaHTOBOM (DU3UKM».

e CocraBnenue ¢peiima no teme «CtpoeHue aroma», «CTpoeHHE ATOMHOTO S/pay,
«McKyccTBEHHAs PaluOaKTUBHOCTD.

5. OBomonus Beenennoit

Crpoenune Bceenennoit. [lpupona mmanetr u apyrux ten ConHeuHnoit cuctemsl. [IpoucxoxaeHue
Conneunoit cucrembl. CoctaB u crpoenne ['anakrtuku. (1) [IporcxoxaeHue U SBOTIONUS 3BE3I.
[TpocTpancTBeHHble MaciITaObl HaOmonaeMoil Bceenennoii. IlpuMeHHMOCTh 3aKOHOB (DU3UKHU
JUIs OOBSICHEHUSI PUPOBI KOCMUYECKUX 00BbEKTOB. BHeranakTnueckue TyMaHHOCTH U "KpacHoe
cMenieHue" B ux cnekrpax. CoBpeMeHHbIE MPEJCTABICHNS O CTPOCHUH U Pa3BUTHH BcelleHHOM.
1)

[TonroroBka pedeparoB 0 pa3BUTHUHU B3IJIAI0B HA CTPOEHUE U IBOJIIOLMIO BeeneHHo Ha ocHOBe
3HaKOMCTBa C (pakTaMu M3 HCTOPUM HAyKH M COBPEMEHHBIMU OTKPBITHSMH aCTPO(DU3MKH.
OObsicHeHHe YyCTpOWCTBa W TNpPUHLUINA JAEeUCTBUA (U3MUECKUX NPUOOPOB U TEXHUYECKUX
00BEKTOB: PAJMOTENIECKOIA, ONTHYECKOTO Teneckorna. (3)

JdeMoHcTpannmn
Comneynas cuctema (MOJIETh).

@dotorpaduu MiIaHeT, cIeNaHHble C KOCMHUECKUX 30H/I0B.
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BHaeayauropHasi camocTosiTe/IbHAsE padoTa 00y4aroumuxcs
e [loaroroBka marepuana sl BeICTyIUIeHHs 110 TeMaM « CoctaB COJIHEUHON CHUCTEMBIY;
«3Be3na mo umenu ComHue» W HOAroToBKa pedepara mo temam «TepmosiaepHas
SHEPreTuKay; «IBOJIOLUS 3Be31», «Pa3BUTHE B3TJSAJ0B HA CTPOCHUE U IBOJIIOIHUIO
Bcenennoi».
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Pexomenayemast Jiureparypa

OcHoBHasi iuTEepaTypa

1.

Hmutpuesa, B.®. ®usuka s npodeccuid ¥ CrenuaaibHOCTEH TEeXHUYSCKOTO Mpohus
[Texcr]: yueOHHMK st oOpa3oBar. yupexneHuid cpen. mpod. obOpasoBanus / B.O.
Hmutpuesa. — 3-¢ usm., crep. — M.: U3ngarenbckuii ieHTp «Akanemusi», 2012, — 448 c.
Hmutpuesa, B.®. ®uzuka s npodeccuii U CnenuaibHOCTEH TEXHUYECKOTO MPOQHIIs.
Coopnuk 3amau [Tekcr]: yueOHOE mocodue 1t 00pa3oBar. yupexaeHui cpe. mpod.
obpazoBanus /B.®. Jimutpuera. — M.: U3narenbckuii ieHTp «Akanemusi», 2012. — 256 c.
PeivkeBuu, A.Il. @usuka. 3agauank. 10-11 k. [Tekct]: mocobue mist o0meodpazoBar.
Yupexnenuii / A.Il. PeimkeBud. — 9-e usn., crepeorurn. — M: JIpoda, 2011. —188 c.

JlonoJIHUTeIbHAS JTUTepaTypa

1.

2.

10.

11.

12.

13.

14.

bunumosuu, b.®. CsetoBble sBieHus BOKpyr Hac [Tekcr]: KH. g BHeknac. uyreHus
yuamuxcs 8-10 k. / b.®. bunumosuu. - M.: [Ipocsemienne, 1986. — 176 c.

bpasepman, D.M. BHeknaccHas paboTta 1o gu3uke: coaepkaHue U METOIUKA ITPOBEICHUS
[Tekct]: meton. mocodbue mis npod. — tex. Yumnuin / 3.M. bpaBepman. - M.: Briciias
mkoja, 1990. — 191 c.

3apeukwnii, ®.A. Ypok ¢usuku: nouck s3¢pdexruBHocTr [Tekcr]: meron. 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.: IIpoceemenue, 1974. — 128 c.

Komuccapos, B.H. Ypoku ¢uzuku B npodrexyunnumax [Tekct]: meroa. mocooue/ B.H.
Komuccapos. — M.: Beicias mkona, 1990. — 287 c.

HazapoB, A.H. Bonpocsl u 3amaun mo ¢usuke ¢ MPOU3BOACTBEHHBIM COJEpKAHUEM
[Tekct]: yauebnoe nocobue mist CIITY / A.H. Hazapos. — M.: Beicm. mik., 1987.-119c.
Opnos, B.A. Tematnueckue tectol o ¢usuke, 11 kmacc [Teker] / B.A. Opnos. — M.:
Bepoym — M, 2000. — 112 c.

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

[Tepenbman, S1.U. 3anumarensHas gusuka. Kuura 2 [Teker] / nmox pea. MutpodaHosa. -
M. Hayka. I'n. pen. ¢us. - mat. aut., 1983.-272c.

PeimkeBuy, A.Il. ®@usuka. 3amaunuk. 10-11 xi. [Teker]: mocobue mist o0Omieo6pas3oBar.
VYupexnennii / A.Il. PeimkeBud. — 9-e uzg., crepeotun. — M: JIpoda, 2005. —188 c.
Ps6oBonoB, I''MI. COopHuK aumakTudeckux 3amaHuii mo ¢usmke [Tekct]: ydueOHOe
nocobue s Texuukymos/ I'.U. Ps6oBomnos, H.P. [lanamesa, I1.1. Camoiinenko; moxa pe.
I1.1. Camoiinenko. — M: Beicmi. mk., 1990. — 512c.

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

VYyeOHO-MeToIMYeckoe obecrieueHne 00pa3oBaTeNbHOTO Ipollecca B  YUPEKACHUU
npodecCHoHAIBHOTO 00pa3oBaHus B ycioBusx peanusanuun ®I'OC HOBOro mMoKOJICHHS
[Tekct]: MmeToamueckoe nmocodbue / aBT.-cocT. JI.H. BaBunosa, M.A. I'ynsesa. - KemepoBo:
I'oy «KPUPIIO», 2012. — 180 c.

JJIEKTPOHHBIE PecypChI
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. Bupryanenbie naboparopun (MHTEpaKTUBHBIE MOJEIM  PA3IMYHBIX  MPOIECCOB)
[OnexkTponHbIii  pecypc]/  http:/somit.ru/index demo.htm/.  Pexum  moctyma:
http://somit.ru/index_demo.htm. — 3aru. ¢ sxpana

BuprtyanpHblii MeTOoAMYEeCKU KaOUHET yduTens (GU3UKU U aCTPOHOMHUU [ DIEKTPOHHBIN
pecypc]/ http://www.gomulina.orc.ru/. Pexxum mocryma: http://www.gomulina.orc.ru/. —
3arii. ¢ ’KpaHa.

OtkpeiTasg ¢usuka [DnekTpoHHbld pecypc]/ http://www.physics.ru/ Pexum pocryna:
http://www.physics.ru/. — 3aru. ¢ skpaHa.

Ouznka B aHUMaIMAX [DnekTpoHHBI pecypc]/ http://physics.nad.ru/physics.htm/.
Pexxum moctyma: http://physics.nad.ru/physics.htm. — 3arm. ¢ sxpana.
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