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1. TACIHOPT PABOYEM MPOT'PAMMBI IO JUCITATLIAHE
PU3NKA

1.1 Obs1acTh NPpUMeHEHHUS TPOrPAMMBI

Peanmuzamust cpegnero o6Omero oOpaszoBanmsi B mpenenax OIIOIT CIIO mo mporpamme
noarotoBku crnernuanuctoB cpemnero 3pena (IITICC3) mo cmemmansHOocTH 11.02.16 MoHTax,
TEXHHYECKOEe OOCIY)KMBAaHHE W PEMOHT 3JIEKTPOHHBIX MPUOOPOB U YCTPOWCTB B COOTBETCTBUU C
@®I'OC CIIO no cneuuansHoctu 11.02.16 MoHTaX, TeXHHYECKOE OOCITYKMBAaHHE U PEMOHT
AJICKTPOHHBIX MPUOOPOB W YCTPOMCTB ¢ yuyerom TtpeboBanuii PI'OC cpemnero o01ero
o0pa3oBaHMsl, YTBEP)KIECHHOrO NpukazoM MwunoOpnayku Poccum ot 17 mas 2012 roma, wu
MIPUMEPHON MPOrpaMMON TUCHHUIUINHBI GU3HKA.

1.2. MecTo tucuMIIMHBI B CTPYKTYPe OCHOBHOM NPogecCHOHAIBHON 00pa3oBaTe/IbHOM
NPOrpaMMbI:

HucuuiuinHa «®u3nka» sBIseTcs Y4eOHBIM IpEeIMETOM 00s3aTelabHON IPEeIMETHOM
obmactu «ecrectBeHHble Haykum» @PI'OC cpeanero obmero obOpazoBanus. B yueOHOM miane
IMIICC3 yueOHnas nucuumauHa «®Du3KMKa» BXOAUT B COCTAaB MPO(MUIbHBIX Yy4EOHBIX AMCLUIUINH,
dbopMupyeMbIX U3 00s3aTeNbHBIX MpeaMeTHBIX oOsacteit @I'OC cpemHero odmero oopa3oBaHusl.
[Tpu 3TOM M3ydyeHUe NUCHUILIUHBI IPEAYCMOTPEHO Ha 0a30BOM YpPOBHE.

1.3. O6mas xapaKkTepucTHKA THUCIHTNLTHHBI
Lenu u 32124y JMCUUNJIMHBI-TPe0OBAHUSA K Pe3yJIbTaTaM 0CBOECHHS JHCIUIIHHBI

OCBOEHHMe 3HAHUIH O (YyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX M MPHHLUIAX, JIEKALIMX B OCHOBE
COBPEMEHHOW (PU3NYECKON KapTUHBI MHpa; HauOoJee BaXKHBIX OTKPBHITUSAX B obOnactu (pusukw,
OKa3aBUIMX OINPENENAIONEe BIUAHUM Ha pPa3BUTUE TEXHUKU U TEXHOJIOTMM; METOAAX HAy4YHOTO
IIO3HAHHUS IPUPOJIBI;

OBJIaJIecHHEe YMEHHMSIMM [IPOBOJIUTh HAONIO/ECHUS, IUJIAHUPOBAaTh U BBINOJHATH 3KCIEPHUMEHTHI,
BBIJIBUT'aTh TUIOTE3bl W CTPOUTh MOJAEIHM, NPUMEHSTh MOJY4YEHHBbIE 3HAHUS MO (U3MKE A
00BsICHEHHS pa3HOOOPa3HbIX GU3NYECKUX SBJICHUIN U CBONCTB BEIIECTB;

NpUMMeHeHHe 3HAaHUM o Qu3uke Ansi OOBSICHEHUs SBJIEHUN MPHUPOAbI, CBOICTB BEIECTBA,
NPUHIUIOB pabOThl TEXHUUYECKUX YCTPOWCTB, pELIeHUs (PU3MYECKHX 3a]ad, HCIOJIb30BAHUS
COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHHA Ui TOWCKA, MepepadOTKH W TPEIbSIBICHUS
y4eOHOM 1 Hay4dHO-TIOMyYNIApHON HH(pOpMaIuK 1o (pusuke;

pa3BHUTHE [103HABATEIbHBIX HHTEPECOB, HMHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
nporecce NpuUOOpeTeHHss 3HAaHMH M yYMEHUH 1O (U3MKE C HCIOJIb30BAHUEM PA3IMUHBIX
HMCTOYHUKOB MH(POPMAIIUN U COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTHUI;

BOCIIUTAHHUE y6e)K]1€HHOCTI/I B BO3MOKHOCTHU IIO3HAHHA 3aKOHOB MPHUPOAbI; HCIIOJIb30BAHUSA
,Z[OCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/I Ha Oiaro Pa3BUTHA YeJI0OBEYECKOM MUBUIIN3AIUH; HCO6XO,Z[I/IMOCTI/I
COTPYAHHUYCCTBA B IPOLECCE COBMCCTHOI'O BBIIIOJIHCHHA 3aad, YBAXKWUTCIBHOI'O OTHOUICHUA K
MHCHUIO OIIIOHCHTA IIPpU O6CY)K,Z[CHI/II/I HpO6J'IeM €CTCCTBCHHOHAYYHOI'O COACPKAHUS,

HCNOJIb30BAHME NPHOOPETEHHbIX 3HAHMWA M YMEHHWH JUIsl pEeUIeHUs MPAKTHYECKUX 3aaad
MMOBCETHEBHON KU3HM, oOecreueHruss Oe30MacHOCTH COOCTBEHHOW KU3HH, PaIlMOHAIBHOTO
MIPUPOIONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/Ibl.



OcBoeHre  cofepaHUs  TUCHUIUIMHBI  «®DPusmka»  oOecrneymBaeT  JOCTHIKCHHE
00y4aroIUMUCS CISTYIONUX PE3YIbTaTOB:
* TUYHOCMHBIX
- YyBCTBO TOPJIOCTH M YBAXCHHS K UCTOPUU M JOCTHIKEHHUSIM OTEUYECTBEHHOUN (DU3MUeCKOl HAYKU;
(hbU3UYECKH TPaMOTHOE TOBEJCHUE B MPO(ECCUOHATBHON JEATEILHOCTH U OBITY NIPU OOpAIIeHUH C
npubopaMu U yCTPOWCTBAMH;

- TOTOBHOCTh K TPOJODKEHHIO 00pa3oBaHWS M TOBBINICHHS KBaTM(UKALIUU B H30paHHOMH
npodecCHOHATBHON JESITEIFHOCTH U 00BEKTUBHOE OCO3HAHHME PONM (PU3NYECKUX KOMIIETCHIMH B
3TOM;

- yYMEHHE WHCIOJIb30BaTh JOCTUKEHHUS COBPEMEHHOM (u3Mueckol Hayku U (U3NYECKHUX
TEXHOJIOTUH Ui TIOBBIIICHUS COOCTBEHHOTO MHTEIUICKTYAJIbHOTO pa3BUTUSL B BBIOpaHHOU
poheCCHOHATILHOMN 1A TENIbHOCTH;

- YMCHHC CaMOCTOATCIbHO ,Z[OGBIBaTB HOBBIC I cebs (1)I/I3I/ILIGCKI/IG 3HaHUWA, UCITIOJIb3Ys AJIA 9TOIO
AOCTYIIHBIC HCTOYHHUKHN I/IH(I)OpMaL[I/II/I;

- YMEHHE BBICTpaMBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIICHHS B KOMAHJIE IO PEIICHHUIO OOIIHUX
3a1ad4;

- YMEHHE YIPaBIATH CBOCH ITO3HABATEIBHOW AEATEIBHOCTBIO, IIPOBOJIUTE CAMOOLEHKY YPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOI'O PA3BUTHS;

*mem anpedmemublx:

- WCIIOJNIb30BaHUE PA3IMYHBIX BUIOB TO3HABATEIBHON JAEATEIBHOCTH JUISl pelieHus (pru3muecKux
3ajja4, IPUMEHEHHE OCHOBHBIX METOJOB I103HaHMUSA (HAOJIOJCHMS, ONMCAHUSA, H3MEPEHH,
AKCIIEPUMEHTA) JIJIsl U3YUEHUS PA3IMYHBIX CTOPOH OKPY’Karolel 1elCTBUTENbHOCTH;

- UCIIOJIb30BAHUE  OCHOBHBIX  MHTEJUIEKTYaJIbHBIX  ONEpaluid: IMOCTAaHOBKMU  3a/auu,
(dbopMyIIMpOBaHHS THIIOTE3, aHAIW3a M CHUHTE3a, CpPaBHEHUS, OOOOIICHHWsS, CHCTEMaTH3allWH,
BBISIBJICHHSI IPUYMHHO-CJICICTBEHHBIX CBS3€H, MOMCKA aHAIOroB, (POPMYIMPOBAHUS BBIBOJOB IS
W3YYCHHS PA3JIMYHBIX CTOPOH (U3MUYECKUX OOBEKTOB, SBICHHUM W TIPOIECCOB, C KOTOPBIMHU
BO3HUKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodecCHOHATbHOMU cdepe;

- YMCHHUC I'CHCPUPOBATb HACU U OIIPEACIIATE CPCACTBA, HCO6XOI[I/IMLIC IJI UX pealin3alnu,

- YMCHHUE HUCIIOJIb30BaTh PA3JIMUYHBIC HCTOYHUKHW [JIA TMOJTYYCHHUA (i)I/ISI/I‘IeCKOI;’I I/IH(i)OpMaHI/II/I,
OLCHUBATH €€ JOCTOBCPHOCTD,

- YMCHUC aHAJIM3UPOBATh U IIPEACTABJIATH I/IH(I)OpMaI_[I/II-O B pa3JIMYHBIX BUOAX;

- YMCHHC Hy6J’II/I‘~IHO MNpEACTaBIAThL PE3YJIbTAThI COOCTBEHHOTO HCCIICO0BaHUA, BECTU NJHUCKYCCHUMH,
AOCTYIIHO U TAPMOHUYHO COYCTaA COACPIKAHUC U (1)0pr1 HpeHCTaBHﬂeMOﬁ I/IH(i)OpMaI_II/II/I;

* npeomMemmubix:

- c(hOpPMHUPOBAHHOCTD MPEACTABICHUIN O POJIN U MecTe (PU3UKH B COBPEMEHHON HAYYHOM KapTHUHE
MUpa; TOHUMaHue PU3NIECKON CYIIHOCTH HaO01aeMbIX BO BeeneHnHoil siBneHuil, ponu Gpu3nku B
dhopMupoBaHUH KPyro3opa U GyHKIIMOHATHLHO TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS TPAKTUUECKHUX
3ajad;

- BJIaACHHUEC OCHOBOIIOJAararoninuMu (1)I/ISI/I‘ICCKI/IMI/I IMOHATHUAMHU, 3aKOHOMCPHOCTAMH, 3aKOHAMH H
TCOpUAMU; YBEPCHHOC UCITOJIB30BAHUC (I)I/I3I/I‘ICCKOI7I TCPMHUHOJIOTUH U CUMBOJIUKH;

- BJIaACHUC OCHOBHBIMHM MCTOJAaMH HAYYHOI'O IIO3HAHUWA, MHCIIOJIB3YEMbIMU B (1)1/131/11(61
Ha6J'II021€HI/IeM, OIMHUCAHUEM, UBMCPCHUEM, DKCIICPUMCHTOM;,

- YMCHHA O6pa6aTBIBaTL PE3YIbTATHI I/I3MepeHI/II71, 06Hapy>KI/IBaTB 3aBUCUMOCTb MCIKAY
(1)H3H‘I€CKI/IMI/I BCJIMYNHaMU, 00BACHATH IMMOJIYYCHHBIC PE3YJIbTAaThl U ICJIaTh BBIBOIKI;

- c¢(hOpMHUPOBAHHOCTh YMEHUS peliaTh GU3NYECKUe 3a7auu;



- c(hOpMUPOBAHHOCTh yMEHHUS MPHUMEHATH IOJYyYCHHbIE 3HAHUSA JUIS OOBSICHEHUS YCIOBUU
MpOTeKaHus (U3UYECKUX SBJICHUA B TPHUPOJAE, NpodecCHOHANbHOU cdepe W JUisl TPUHATHSA
MIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOW KU3HU;

- c(hOpPMHPOBAHHOCTb COOCTBEHHOW MO3MIMU IO OTHOUICHHIO K (HU3UYECKOH uHpopmanuy,
MOJTY9aeMOH U3 Pa3HBIX HCTOYHUKOB

B pesynbrare u3ydenus yueOHoM AucuuIuIMHbL «Pu3nka» 00ydaromencs J0KeH:

3HATH/MIOHUMAThH

CMBICJI TOHSITHH: QU3NUecKoe sBJICHUE, (HU3MUECKas BENUYMHA, MOJIENb, TUIIOTE3a, 3aKOH,
TEeOpHUs, IPUHLUI, BEUIECTBO, IIOCTYJNAT, NPOCTPAHCTBO, BPEMs, DJIEKTPOMATHUTHOE II0OJIE
aToMm, JJIEKTPOH, (OTOH; cHCTEMa OTCUETa, TPACKTOPHs, IMyTh, IMEpEeMELICHHE, MPSIMOIUHEIHHOEe
PaBHOMEpPHOE JIBW)KCHHE, INPAMOJIMHEHHOE  PAaBHOYCKOPEHHOE JBMI)KEHUE, TI'DABUTALMOHHOE
B3alMO/ICICTBUE, UJCANIbHBIN a3, MOHU3UPYIOLIUE U3ilydeHus. 31

CMbIC] (PU3MYECKHX BeJMYMH: NYTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca, IJIOTHOCTD,
cuiia, JIaBJIeHUEe, UMITYJIbC, paboTa, MOLUTHOCTh, KWHETUYECKAsl SHEPrUs, MOTECHI[MAIbHAS SHEPT U,
KOA(DPUIMEHT MOJIe3HOTO ACHCTBUSA, MOMEHT CHJIbI, TIEPHOJ, 4acTOTa, aMIUIUTyJa KoJieOaHW
JUIMHA BOJIHBI, BHYTPEHHSS DHEPIHs, yIelbHas TEIJIOoTa MapooOpa3oBaHMsl, yIeNbHAs TEIUIOTa
IUIABJICHUSA, yJeNbHas TEIJIOTa CrOpaHHs, TeMIleparypa, aOCOJIOTHAas TeMIeparypa, CpemHss
KUHETUYECKass JHEPIrusl YacTUL[ BEUIECTBA, KOJMYECTBO TEIUIOTHI, YAEIbHAs TEILIOEMKOCTD,
AJIEKTPUYECKUM 3apsiji, CUjla AJIEKTPUUYECKOI0 TOKA, SJIEKTPUUYECKOE HAIPSIKEHHE, AJIEKTPUUECKOE
COMPOTHUBIIEHNE, Pab0Ta M MOIIHOCTH AJIEKTPHUUECKOTO TOKA, HAMPSIKEHHOCTh JJIEKTPUYECKOTO
MoJsi, Pa3sHOCTh  MOTCHIMAJOB,  JJEKTPOEMKOCTb,  HOHEPruUsi  DJIEKTPUUYECKOrO  MOJ,
AJIEKTPOJIBIIKYIIAs CHJIA, MArHUTHAS UHIYKIMS, MArHUTHBIN MOTOK; 32

CMBICT (PU3MYECKHX 3aKOHOB, NPHHUIUIIOB, IOCTYJATOB: [PUHIUIBl CYNEPHO3ULUU U
OTHOCUTEJIBHOCTH,  3aKOHbl JMHAaMHUKM HbIOTOHA, 3aKOH BCEMHUPHOIO TATOTEHMS, 3aKOH
COXPAHEHUS HUMIYJbCAa M MEXAaHMYECKOW HHEpPrHM, 3aKOH COXPAHEHUS HSHEPrUU B TEILJIOBBIX
Ipoueccax, 3aKOHbl TEPMOJMHAMHUKH, 3aKOH COXPAaHEHUs DJIEKTPUYECKOro 3apsija, 3akoHbl Oma
JUIsL  DJIEKTpUYecKoW wenu, 3akoH JDxoyns — Jlenna, 3akoH ['yka, OCHOBHOE YypaBHEHHE
KMHETHUYECKOW TEOPHU I'a30B, YPABHEHUE COCTOSHUS MJCAbHOIO I'a3a, 3aKOH 3JIEKTPOMArHUTHON
uHAyKkuuu, 3akoH Kynona, 3akonbl (otoaddexra, moctynatsl bopa, OCHOBHBIE MONOKEHUS

M3y4aeMbIX (PU3NYECKUX TEOPUH U UX poiib B GOpMHPOBAaHUN HAYYHOT'O MUPOBO33PEHUS, BKIIA/
POCCHICKHX M 3apyOeKHBIX YUEHBIX, OKa3aBIINX HAUOOJbIlEe BIUSHIE HA pa3BuTHe puszuku; 33

YMmeTn.

ONMUCHIBATH U OOBACHATHL (PU3MUYECKUE SBICHHUS M CBOMCTBA TEJI: PaBHOMEPHOE MPSIMOJUHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSAMOJUHEIHOe ABIMKeHUe, AudQys3uto, ucmapeHue, KOHICHCAIUIO,
KHUIICHUE, IIJIaBJICHUC, KpI/ICTaJ'IJ'II/ISaHI/IIO, BJIGKTpI/ISaHI/IIO TCII, BSaHMOHeﬁCTBHG QHCKTpI/ILIeCKI/IX
3aps/l0B, TEIJIOBOE JEHWCTBHE TOKA, CBOMCTBA Ta30B, >KUAKOCTEH M TBEPHABIX TeJl, HE3aBUCUMOCTh
YCKOpPEHHUs1 CBOOOJHOTO TMaJeHUsI OT MAacChl MAJAIOIIEro Tella, HarpeBaHHE Ta3a IMPHU €ro OBICTPOM
C)KaTUU U OXJIAXKACHHE TP OBICTPOM pacuiupenuu; Y1

OT/IMYATh TUIIOTE3bl OT HAYYHbIX Teopnﬁ; ACJIaTb BBIBOJAbI Ha OCHOBC 3KCICPUMCHTAJIBHBIX
AAHHBIX; TPUBOAWUTL IMMPUMCPBI, IMOKA3bIBAIOIIHE, YTO: Ha6J'IIOI[€HI/I$I U JOKCHCPUMCHT ABJISAIOTCA
OCHOBOM JJIA BBIABHMKCHUS T'HIIOTE3 U TeOpHﬁ, MO3BOJIAIOT IPOBCPUTH UCTUHHOCTL TCOPECTHICCKUX
BBIBOOB, (1)1/131/1‘—1601(35[ TEOpHUA AAaCT BO3MOKHOCTH OOBSACHATH U3BECTHEIC SBJICHUS npupoabel H
HAayYYHBIC (I)aKTBI, MpEACKAa3bIBATh CIIC HCU3BCCTHLIC ABJICHUS. Y2

NPHUBOIMTH PUMePBHI, TIOKA3bIBAIOIINE, YTO: HAOIIOACHUS U SKCIIEPUMEHT SBJISIOTCS OCHOBOU ISt
BBIJIBIKEHUS THUIOTE3 M TEOPHM, IMO3BOJIAIOT MPOBEPUTh MCTHHHOCTh TEOPETHYECKHX BBIBOJIOB;
¢usnyeckas TEOpHs JaeT BO3MOXKHOCTb OOBSCHATH HM3BECTHBIC SBICHHS NPHUPOJIbI U Hay4dHbIE
(bakThl, Ipe/icKa3bIBaTh €€ HEU3BECTHBIE SIBJICHUS; Y3



NPUBOAUTH NMPUMeEPbl MPAKTHYECKOr0 MCHOJIb30BAHMS (PU3MYECKHUX 3HAHWIA: 3aKOHOB MEXAaHUKH,
TCPMOAUHAMHUKU U DJICKTPOAUMHAMUKU B DHCPICTUKE, PA3JIMYHBIX BHJIOB 3JICKTPOMATrHUTHBIX HSHY‘ICHHP'I
JUTSl pa3BUTHUS PAIO U TEJICKOMMYHHUKAIIMI, KBAHTOBOM (DM3MKHU B CO3/IaHHUH SIICPHOM SHEPreTUKH;, Y4

BOCIIPMHUMATH U HA OCHOBE IOJIyYeHHBIX 3HAHHUI CAMOCTOATEJIbHO

oneHuBaTh nHGopmanmoo, cojepxamytocs B coobmenusix CMMU, Wurepnere, HaydHO-
MOMYJISIPHBIX CTaThsIX; OCYLIECTBIIATH MOMCK HAyYHOU MH(OpMALIUY, TIPEICTABICHHOMN B pa3IUYHbBIX
3HaKOBBIX cHUCTeMax (TEKCT, cXema, Ta0yuila, JuarpaMma); W3BJEKaTh W3 HEaJalTHUPOBAHHBIX
OpWUTMHAJBHBIX TEKCTOB 3HAHUS IO 3aJaHHBIM TEMaM; CHCTEMAaTU3UPOBaTh, AHAIM3UPOBATH U
00001IaTh HEYNOPSAIOUECHHYIO HH(POPMAIINIO; pa3indaTh B HEH (aKThl ¥ MHEHHS, apryMEHTHI U
BBIBO/IbI; MOJTOTaBIMBATh YCTHOE BBICTYIUIEHUE, TBOPUECKYIO pabOTy O 3a/1aHHOI Teme; Y5

HCII0JIL30BATH NPHOOpPeTEeHHbIE 3HAHUS U YMEHHS B MPAKTHYECKOI

AesITeJIbHOCTH U NMOBCEHEBHOM KU3HM /IS

oOecrnieueHrss OE30MACHOCTH >KU3HENECSATENIbHOCTH B MPOLECCE HCIIOJIB30BAHUS TPAHCIIOPTHBIX
CPEICTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPEACTB PAAMO U TEICKOMMYHHUKAIIMOHHOW CBSI3H, MpPH
pabote B MeaMUIMHCKHE YyupexaeHbs.  CoBeplICHCTBOBaHHMSI COOCTBEHHOW I1O3HABATEIbHOM
NEeSITEIbHOCTH; OLICHKU BJIUSHUS HA OPraHU3M 4YeJIOBeKa M JPYrMe OpPTraHU3Mbl, palllOHAJIBLHOTO
MIPUPOIONOIB30BaHNUS U 3aIIUTHI OKpYKaIoIeH cpefbl. Y6

1.4 IlpoduibHas cocTaBasOmas (HANPABJIEHHOCTH) 0011e00pa30BaTeIbHON TUCIHILTHHBI

YyeOHast AucuUIInHa Gu3uka SBIsSeTCs MPOPUILHOM.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4e0HO padoThI

Bupa yueOHoii padoThl Oovem uacos
O0BbeM paGoThl 00y4aAOIIMXCS B AKaeMUYECKUX Yacax (Bcero) 230
ObeM padoThl 00yYAKOIIUXCS BO B3aMMOAEHCTBHH C TpenoaaBaTesieM 195
(Bcero)
B TOM YHCIIE!
Jlexuyu. ypoku 156
PAKTUYECKHUE 3aHATUS 39

1a00paToOpHbIC 3aHATH

CamocrositesibHasi padora oOy4yawomerocss (Bcero) ¢ 000CHOBaHHEM
pacuyeTa BpeMeHH, 3aTPA4YMBAEMOT0 HA € BbINIOJTHEHHE

Pabota ¢ yueOHMKOM

PaGora ¢ koHCIIEKTOM

IToaroroBka K IMPAKTHICCKUM pa60TaM

IToaroroBka k 1abopaTopHbIM paboTaMm

IloaroroBka npeseHranui

KOHCYJIbTAHH
NuauBuayanbHbIA NPOEKT 17
IIpomesicymounas ammecmayus 18

IIpomedscymounas ammecmayus 6 guoe ouhgepeHyuposanHo2o 3avema 6 nepeom cemecmpe u
9K3aMeHA — 80 6MMOPOM.

CamocrositensHas padbota B 001eoopazoBarenbHoM nukiie corsacio @I'OC CIIO cnenmanbHOCTH
HE IUIAHUPYETCSI, HO BBIMOJIHACTCS 00YYaIONIMMHUCS KaK JOMAIIIHEe 3a/IaHue



2.2 TeMaTHYeCKHii IUIAH U COJIEPsKAHUE YUEOHOH AMCHHILIMHBI PH3nKa

HAMMEHOBAHUE OBBEM YpoBenb
PA3AEJOB 1 TEM COJIEPKAHUE YYEBHOI'O MATEPHUAJIA, TABOPATOPHBIE U IPAKTUYECKHUE YACOB YCBOEHHSA
PABOTBI, CAMOCTOSATEJIBHASI PABOTA OBYYAROILIIUXCSA

BBenenne. 2
Conepxanne yaeOHOTro MaTepuania.
EcTecTBeHHO-HAYYHBIN METOJ MO3HAHUS, €0 BO3SMOXKHOCTH M TPAaHHUIBI IPUMEHUMOCTH.
MogenupoBanue GU3NISCKHUX SBICHUHN. PoJb SKCIIepUMEHTa B TEOPHH B IPOIIECCE TTO3HAHMS
npupoibl. OCHOBHBIC IEMEHTHI (PU3MYECKON KaPTHHBI MUPA. 2
HHCcTpyKTaX 10 TEXHUKE OE30MaCHOCTH.
Bxomnas koHTpOnpHAs pabora.

Paspea 1. MexaHuka. 44

Tema 1.1. Kunematuka. Conepxanne yueOHOT0 MaTepuaa.
1. Mexanunueckoe asmwkeHne. CUCTEMBI OTCUETA. 2 V1;32;31
2. PaBHOMEpHOE TIPSIMOJIMHEIHOE IBIDKEHHE. 2 v1; 32;31
3.PaBHOYCKOpEHHOE MPAMOJIMHEHHOE IBIXKEHHE. Y CKopeHue. [ padudeckoe npeacTaBicHue ABHKCHUS. 2 Y2;32;31
4.CoboHOE TaJCHHE 2 V2;32;31
5. JIBmkeHne o OKPY>KHOCTH C MIOCTOSIHHOM TTO0 MOJIYIIFO CKOPOCTBIO. 2 Y132;31
[IpakTrueckoe 3ansTre: Pemenne 3a1a4d Ha pacyéT KHHEMaTHIECKUX BEIMYMH W Ha IOCTPOEHUE rpa)uKoB 2
MEXaHHYECKOTO JBIKCHUS.
IIpakTueckoe 3ansATre: Pemenue 3a1ad Ha pacy€T yCKOPEHUS. 2

Tema 1.2. Jlunamuka. Cozepxxanue yueOHOro MaTeprasa.
1.B3anmojeicTBrE TEII. 2 V1; 32;31
2. Cuna TsKeCTH. 3aKOH BCEMUPHOTO TATOTEHHS 2 V1 32;31
3. Cunia ynpyroctu 2 ¥2;32;31
4. Cuna tpenus. Bec. HeBecoMocTs. 2 V2;32;31
5. 3akons! HeloTOHA. 2 V1 32;31;33
[IpakTrueckoe 3anstue: Pemenne 3aaa4d Ha 3akoHbl HeroTOHA. 2

Tema 1.3. Cozepxxanue yueOHOro Mareprasa.

3aKOHBI COXPAHCHHSL. 1. Umnynsc. 3aKOH COXpaHEHUS! UMITYJIbCA. 2 V132;31;33
2. Oueprusi. Kunernyeckast sHeprus. [loTeHInanpHast SHEPTHsL. 2 V1, 32;31
3. 3aKOH COXpaHEHUs] MEXaHUYECKOM SHEPTruu 2 V1 32;31;33
4. PaboTa 1 MOIITHOCT. 2 V4, 32;31
[IpakTrueckoe 3anaTue: Pemenue 3aqa4 Ha 3aK0H COXPAaHCHUS UMITYJIbCA M 3aKOH COXPAHCHIS SHEPTHH. 2

Tema 1. 4.

Cozepxxanue yueOHOro Marepuasa.




MexaHH4ecKue 1.Mexanndyeckue Kojebanus. AMILIUTY/IA, IEPHOJI, 9acToTa, (pa3a KoeOaHui. 2 V1;32;31

KOJI€OaHHUS M BOJIHBI. 2. CBOOOIHBIC M BRIHYKICHHBIC KOjieOaHus. Pe3oHaHc. 2 VY1;32;31
3. Mexanuueckue BONHEL. CBOHCTBA MEXaHUYECKHUX BOJIH. 2 V4;32;31
4. 3Byk. 3ByKOBBIC BOJHBIL. PacnipocTpaHeHne 3ByKa, CKOPOCTh 3BYKa. 2 ¥4, 32;31;,¥6

Pasznen 2. MouJiekyasipHasi Gu3NKa M TEPMOJAMHAMMKA. 24

Tema 2. 1. Copeprkanne yu4eOHOTO MaTepuania.

OCHOBBI MOJIEKYJISIPHO- 1. OcHOBHBIE TTOJOKEHUS MOJIEKYIISIPHO-KHHETHIECKON TEOPUH, UX ONBITHBIE 0OOCHOBAHWS. V1;32;31

KHHETHYECKOH TEOpHH Maccsl u pa3mepsl MoJiekyJl. KomudecTBo BelecTa. 2
2. Temmeparypa. AOGCONIOTHAS TEMIIEPATYpA. 2 V4, 32;31,Y6
3. Mogenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYIIPHO-KUHETHUECKOM TEOPUU UICATBHOTO 2 V1; 32;31
rasa.
4. Ypasaeane MenneneeBa- Kanefipona. 2 Y1 32;31;33
5. T'a30BbI€ 3aKOHEI. 2 V1 32;31;33
IpakTrueckoe 3aHsTre: PelieHne 3a1a4 Ha OCHOBBI MOJICKYJISPHO-KUHETHYECKOH TEOpHUH. 2
[TpakTrueckoe 3ansTre: PelieHne 3a1a4y Ha ypaBHEHUE COCTOSHUS MICATBHOTO ra3a U ra3oBbie 2
3aKOHBI.
Conepxanue yueOHOro MaTepuana.

Tewma 2. 2. B3aumnsle 1. Ctpoenue ra3000pa3HbIX, JKUAKHX U TBEPABIX TEI. 2 V4;32;31;Y6

TIpeBpaIeHAS

KUJKOCTEH U ra3oB.

TBépnpie Tena. 2. B3aumHeble npeBpamieHus Kuakocteil u ra3os. VMcmnapenne. Kunenwue. 2 V4, 32;31;Y6

Tema 2. 3. Coniepxanne yueOHOro MaTepuana.

OcHOBBI 1. Bayrpennss sueprusi. KonmnvectBo TemioTel. PaboTa rasa. 2 V4;32;31;Y6

TEPMOIMTHAMHKH.
2. 3akoHbI TepMOAMHAMUKH. [IprMeHeHne nepBoro 3aKoHa TEPMOJIMHAMUKH K U30IIPOLIECCaM. 2 V1 32;31;33

Paznen 3. DJIEeKTPOIMHAMHUKA, 80

Tema 3. 1. Copepxanue yueOHOTO Marepuala.

ONeKTpOCTaTHKA. 1. DnexTpuueckuil 3apsia. 3aKOH COXpaHEHUs! AINEKTPHIECKOTO 3apsiia 2 Y1 32;31;33
2. 3axoH Kynona. 2 V1 32;31;33
3. Dnektpuueckoe none. Hanps:xk€HHOCTD MOISL.. 2 Y2 32;31
4. TTorenuman nosi. Pa3HOCTh IOTEHIMAJIOB 2 V1 32;31;33
5. Dnekrpuueckas émrocth. Kongencarop. 2 Y1 32;31
6. CoenHEHUS KOHJIEHCATOPOB. 2 V1 32;31;33
[IpakTudeckoe 3ansTre: Perenne 3a1ad Ha pacyéT NMEKTPOCTATHYECKUX BEITHYNH. 1
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TIpakTrueckoe 3aHsATHe: Penienue 3aja4 Ha 3akoH KyioHa. 2

Tema 3.2. Conepxanne yueOHOr0 Marepuaa.

3aKOHBI TIOCTOSHHOTO 1. IlocrostHHBIN 2nekTpudeckuil Tok. Cuiia TOKa, HaNpsKeHHeE, JIEKTPUYECKOE CONTPOTUBIICHHUE. 2 Y1 32;31;33

TOKa. 2. 3akon Oma s yyacTka Ieru. 2 V6 32;31;33
3. IlocnenoBaTenbHOE U NApaslIeIbHOE COSAMHEHUE MPOBOAHUKOB. 2 V4;Y6 32;31;33
4. B]1C ucroununka Toka. 3akoH OMa ISl TOJTHOM IIETIH. 2 V6 32;31;33
5. TermmoBoe melicTBuUE eKTpudeckoro Toka. 3akoH Jxoyms-Jlenna 2 V6 32;31;33
6. Pabota u moutHocTk Toka. KonTponbHas pabota «I[10cTOSIHHBIN SJIEKTPUUECKUI TOK» 2 Y1 32;31;33
ITpakTrueckoe 3aHsTue: Pemenue 3a1a4y Ha pacyé€T CUIIbl TOKA, YEJIBHOIO CONPOTHUBIICHMUSL. 2
IIpakTraeckoe 3ansTre: Pemenne 3amad Ha 3akoHB OMa. 2

Tema 3. 3. Cogzepxanue yueOHOro MaTepuania.

I?ii(:lgi‘;ii:i% TOKB 1. TTonmynpoBonnuku. CobcTBeHHAs I/IvaI/IMeCHaSI IIPOBOJMMOCTb MOJYIIPOBOJIHUKOB. . 2 VY1 32;31
2. p-n- nepexoa. [TonynpoBoIHUKOBEII JHOJ 2 VY1 32;31
3. DNEeKTpUYECKUH TOK B METAIaX. JIEKTPUUECKHUI TOK B KUIKOCTSIX. 2 Y6 32;31;33
4. DIeKTpUYecKri TOK B ra3aX. DJIEKTPUIECKHUN TOK B BaKyyMe. 2 V1 32;31

Tema 3. 4. Conepxanue yueOHOro MaTepuana.

MarnuTHoOE€ 1ouie. 1. B3aumopeiictBue TOkOoB. MaruutHoe nosie. BeKTop MarHuTHOM MHAYKLHH 2 Y1 32;31
2. Cuna Awmrepa.. 2 V6 32;31;33
3. Cuna Jlopenna . 2 V4 32;31;33
4. MarauTHBIE CBOMCTBA BEIISCTBA 2 V332;31;33
IIpakTrHyeckoe 3aHatue: Pemenue 3agau Ha pacuér cuisl AMiepa u cuiiel JlopeHna 2

Tema 3.5 Conepxxanue yueOHOro Marepraia

OneKTpoMarHuTHas 1.OTKpBITHE PIEKTPOMArHUTHON MHAYKIIMKA. MarHuTHbIN noTok. [IpaBuso Jlenna 2 Y2 32;31;33

WHIYKIUS 2. 3aKOH AJIeKTPOMarHUTHON MHAYKINH. BuxpeBoe anekrpudeckoe noje. I/1C HHAYKINH B TBHKYIITUXCS 2 V3 32;31;33
POBOJHHUKAX
3.Camounnykuus. UHIYKTUBHOCTb. DHEPrusi MArHUTHOTO MOJIS TOKA. 2 V3 32;31;33
IIpaxkTrueckoe 3ansTre: Pemenne 3a1a4 Ha AIEKTPOMAarHUTHYIO MHIYKIIHIO. 2

Paznen 4. DJIEKTPOMATHUTHBIE KoJieOaHWsl M BOJIHBI. 44

Tewma 4.1. CoJiepxkanne y4eOHOro MaTepuana.

OneKTpoMarHuTHBIE 1. KonebarensHbiit KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KoJiebaHus. BeiHy X IeHHBIE 2 V1 32;31

KosieOaHusl. 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.
2. IlepeMeHHBIN JIEKTPUUECKUN TOK. AKTUBHOE CONPOTUBIIEHKE. J[eHCTBYIOIEe 3HAaUEHUE CUITBI TOKA U 2 V1 32;31

HaIIpsOKCHUA.




3.KoHaeHcaTop U KaTylliKa B LIEIH IIEPEMEHHOTO TOKA. 2 V132;31;V4
4. Karymka HHIYKTUBHOCTH B LIEMH NIEPEMEHHOT0 TOKa. PE30HaHC B 3JIEKTpUYECKON IETH. 2 V1 32;31;V4
Tema 4.2 Cosieprkanne y4e0HOro Marepuaia
IIpousBozacTBo, nepenaya | 1. I'enepupoBanue 2IeKTpUUECKOii sHeprun. Tpancdopmarop. [Ipou3soacTBo, nepeaaya u noTpedieHue 2 V1 32;31;¥4;V3
1 MCIIOJIb30BaHHUC 3NEKTPO3HEPruu. [ eHepaTop He3aTyXaroMX KoJieOaHui. DINEKTPUICSCKUN PE30HAHC B LU IIEPEMEHHOTO
AIIEKTPUYECKOM SHEPTUN | TOKa.
2. IIpou3sBoacTBO, Iepeaaya u IoTpeOIeHNUE 3IEKTPOIHEPI HH. 2 Y132;31;¥4;Y3
['enepaTop He3aTyXaloUMX KoneOaHui. DISKTPHUUECKUA Pe30HAHC B IEMTH IEPEMEHHOT0 TOKa
IIpakTnueckoe 3anstue: Pemenre 3a1a4 Ha pacy€T NEHCTBYIOIIETO 3HAYEHUS CUIIBI TOKA U 2
HaNpsLKEHUSL.
Tema 4.3. Conepxanue yueOHOro MaTepuana.
OneKTpoMarHuTHbIE 1. DnexTpoMarHUTHOE MOJIE U DIIEKTPOMAarHUTHBIE BOJHBL. DKCIIEPUMEHTAIbHOE 00OHApYKEHHE dIIEKTPOMArH 2 V1 32;31;¥4;Y3
BOJIHBI. BOJIH.
2.Nzo6perenne paano [lonmoseiM. [TpuHIIMTIEL pamnocBs3u. Moy nsius v JETeKTHPOBAHHE 2 V1 32;31;¥4;VY3
3. CBoIiCTBA 3JICKTPOMAarHUTHHIX BOJH. Pagnonokanus. TeneBunenue. Pazputue cpeicTB CBSI3H. 2 V1 32;31;V4;¥V3
Paznen 5. OIITUKA
Tema 5.1 Conepxanne yaeOHOro MaTepuana
CBETOBBIEC BOJIHBI. 1.3aKOHBI OTpaXKeHUsI CBETa. 3aKOH IpesIoMIIeHHs cBeTa. [lonHOe BHyTpEHHEE OTpaXKEHUE. 2 Y3 32;31;33
2. JIunzel. ®opmynia TOHKOU JTMH3BI. 2 ¥332;31;33
3. TloctpoeHne n300pakeHuUs B JIMH3aX 2 VY3 32;31
4. ucnepcus cBeTa. 2 Y2 32;31
5. Nuarepdepenims mexanndeckux BoiH. MHTEpdepeHIys creTa.. 2 Y3 32;31
6. ludpaknuus ceera. Judpakimonnas permerka 2 ¥3;31
ITpaktuueckoe 3ansiTue: Pemenue 3a1a4 Ha GOpMyITy TOHKOH JIMH3BL. 2
Tema 5.2 Conepxanue yueOHOTro Marepuaia
H3iyenns i CleKTpsl 1. Bune! uznyuenuid. Criektpsl. CrieKTpajibHbIE alllapaThl. 2 ¥1:31
2. Bunpl cnektpoB. CHeKTpaibHbIN aHATU3. 2 V3;¥1;31
3. PentrenoBckoe m3nydenne. Y nbTpaduolieToBOe U HHPpAKpacCHOE H3ITyUeHHE. 2 Y131
4 IlIxama 5/M BOJIH. 2 V131
Paspe 6. CTpoeHne aToMa M KBAaHTOBas (pU3HKa. 29
Tema 6. 1. Cosiepxanne y4eOHOro MaTepuana.
CBeTOBbIC KBAHTHI. 1. I'mnote3a Ilnanka o kBanTax. @OTOH. 2 V3;V1;31
2. ®orordekr. 2 ¥332;31;33
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3. BoJiHOBBIC ¥ KOPIYCKYJIIPHBIC CBOWCTBA CBETA. 2 V3 32;31
IIpakTrueckoe 3aHaTHe: Pemenue 3amad Ha 3aK0HBI hoTod(PdeKTa. 2

Tema 6. 2. Conepxanue yueOHOro MaTepuana.

ATomMHas usuka. 1. OnsiT Pezepdopaa. Ctpoenue atoma. [Inanerapuas mozens u Mogens bopa. [locrynarel Bopa 2 Y3 32;31
2. [TpuHiiun 1efCTBUS M UCIOJIb30BaHKE Ja3epa. 2 VY3 32;31

Tema 6. 3. Copeprkanne yu4eOHOTO MaTepuania.

®duzrka aTOMHOTO SApa 1.OTKpBITHE PATHOAKTUBHOCTH. O-, -, Y- H3ITyUeHUsI. 2 Y3:31;¥4
2.M3otomnbl. OTKpBITHE HEWTpOHA. CTpOEHNE aTOMHOTO sipa. SlaepHble CHIbl. DHEPrus CBSA3U. 3aKOH 2 ¥3:31;V4
paInMoaKkTUBHOTO pacmaja
3. S nepubie peakiyu. Jenenue sinep ypana. llenHas snepras peakius. SnepHbiit peaktop. TepMosiiepHbie 2 Y3 32;V5;
peaxiuu.
[Tpaktuueckoe 3ansitue: PenieHue 3aad Ha 3aKOH PaJHOaKTHBHOTO pacmaja. 2
IIpakTrHueckoe 3aHsiTHe: PenieHue 3a1a4 Ha COCTABIICHUE SIEPHBIX PEAKIIMMN. 2
ITpomMexxyTouHas arrecTarnus 18
WuauButyanbHBIA IPOEKT 17

BCEro 230
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2.3 UuauBuAYyaIbHBINH NPOEKT B paMKax ocBoeHus JucuuInHbl «I1/1 02. ®uznka»

WNunuBunyansnenii npoekT (MI1) BeimonHseTcst 00ydaronMces B paMKaxX W3y4eHUs JaHHOU
JUCLMIUIMHBL, B 00s3aTelnbHOM HoOpsAke, sBisercs (GopMoil camMocToATeNnbHOM paboThl
CTYJCHTOB.

Lens Bemonaenns UIT:

— MPOAEMOHCTPHPOBATH CIIOCOOHOCTb M TOTOBHOCTh K OCBOEHHIO CHUCTEMAaTHUYECKUX
3HaHUM, UX CAaMOCTOATEIILHOMY ITOMOJIHEHUIO, IEPEHOCY U UHTETPALIUY;

— pa3BUBATh CIIOCOOHOCTH K COTPYAHUYECTBY M KOMMYHUKAIIH;

— (opMHUPOBaTh CIIOCOOHOCTh K PELICHHUIO JTUYHOCTHO M COLMAIBHO 3HAYMMBIX MPOOIeM
BOIUIOILLEHUIO HAMICHHBIX PEILECHUN B IPAKTUKY;

— OLEHMBATh CIOCOOHOCTh M TOTOBHOCTh K MCIIOJB30BAaHUIO HMH()OPMAIMOHHO-
KOMMYHHUKaIMOHHBIX TexHosorui (MKT) B nensx o0ydueHus u pa3BUTusl.

3agauamu  BbimonHeHus — UMII  gBusrorcss  gopMupoBaHMe — yMEHHH — HaydHO-
MCCJIEIOBATEIbCKOM U (MJIM) IPOEKTHOM 1€ATENbHOCTH, KOTOPBIE BHIPAKAIOTCSA B TOM, YTOOBI:

— HaWTH akTyalbHyI0 NpoOJeMy M peIuTh €€, HCHONb3ysd METOAbl Hay4HOIo
UCCJIEJOBAHMSI U IPOEKTUPOBAHMS,

— IUIAHUPOBATh CBOKO JAEATEIBHOCTh IO PEIIEHHIO JaHHOW NpoOieMbl: o0ydarouuiics
JIOJKEH YMETh YETKO ONPEAEIUTh 1I€J1b, OMMCATh LIaru 1o €€ JOCTUKEHHIO, KOHIIEHTPUPOBAThHCS
Ha JIOCTM)KEHUU LI Ha NMPOTSKEHUU BCel paboThl;

— (QopMHpOBaTh TO3WTHBHOE OTHOIIEHHWE K HAyYHO-UCCIENOBATEIbCKOW U (WIJIN)
IPOEKTHOH J1eTeIbHOCTH;

— opMHpOBATH HABBIKM aHAJIHM3a U CUHTE3A;

— ¢opmupoBaTh HaBbIKM cOopa U 00paboTku uH(pOpMALUK, YMEHUU BBHIOPATH
HE0OXO0AMMYI0 HH(POPMAITUIO U TTPABUIILHO €€ HCTOIb30BaTh;

— (opMHPOBATH HABBIKU ITYOJIMYHOTO BBICTYIIJICHHUS;

— (hopmupoBath HaBbIKK ucnoyib3oBanus UKT;

— (opMHPOBATH CIIOCOOHOCTH K CAMOOPTIaHU3ALIUH, CAMOPETYIISIMU U peIIeKCHH.

UII npencraBnisercs: K OLIEHUBAHHUIO B BHUJIE 3aBEPLICHHOI0 Y4eOHOI0O MCCIeI0BaHUS WIH
pa3paboTaHHOIO MPOEKTa: HHPOPMALMOHHOT0; UCCIIEA0BATENLCKOTO;

Beimonnenune U BkiarodaeT B ceds ciieqyrolue Tamnsbl:

- TIOJArOTOBKa (BBIOOP M (POPMYJIMPOBKA TEMbl MHAMBHUAYAIBHOTO MPOEKTA; OINpeesieHue
1eselt MpoeKTa; u3y4eHue BOIpoca);

- IJTAaHUPOBaHUE (COCTaBIICHHE IJIaHa PabOTHI HaJ WHAWBUIYAIBHBIM IPOEKTOM; TOAOOP
JUTEpaTyphl; OIpeJesieHue Ccrnoco0oB ee cOopa W aHaIW3a; OIpejAeleHue crocoda
IPECTaBICHUS PE3YJIbTATOB);

- uccienoBanue (0TOOp M CUCTeMaTH3alUsl MaTepHala; HermocpeAcTBEeHHas paboTa Haj
WH/IMBUIYAIbHBIM IPOEKTOM B COOTBETCTBHH C IIJIAHOM);

- aHaJu3 U 00001eHe (aHaIn3 HPOpPMaLuU; 0POpPMIICHHE Pe3yJIbTaToB, (HOPMYIHUPOBKA
BBIBOJIOB);

- npexcTaBieHHMe MM oT4eT (odopmiieHne paboThl (HMOATOTOBKA IMPE3EHTAIUH);
MIOJITOTOBKA K 3allIUTE; YCTHBIN, MMChbMEHHBIH OTYETHI);

- OLIGHKA Pe3yJbTaTOB U Mpoliecca.

3amura UII ¢ moka3zoMm mpe3eHTalUu MPOBOAUTCA B YCTHOW (hopMe B paMKax y4eOHBIX
3aHATHH.
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[lo pe3ynbraram 3alUThl WHAUBUIYAIBHOTO MPOEKTa PYKOBOJUTEIEM BBICTABIISIOTCS
oneHKH B <«OKypHan y4eOHbIX 3aHATHH y4eOHOW TpPYHNbI»: «OTIUYHO», «XOPOLIOY,
«YJOBJIETBOPUTEIBHO», «HEYIOBJICTBOPUTEILHO.

[Tpumepnas temaruka MUII:

1. Anmsorponus Gymarm.

2. BetporenepaTop I CUTHAIEHOTO OCBEIICHHS.

. B3 Ha 3penune ¢ TOUKH 3peHus GU3KKHY.

. Biiustnre arMocgephl Ha pacpoCTPaHEHHE JIEKTPOMATHUTHBIX BOJIH
. BiusiHve MarHUTHBIX OYpb Ha 3/J0POBbE YEIOBEKA.

. leomarnutHas sHeprus.

. 3aMCch TMHAMMYECKHMX TOJOTPAMM B PE30HAHCHBIX CPEIax.

. 3apOK/ICHHE ¥ Pa3BUTHE HAYYHOTO B3IJIA/1a Ha MUP.

O© oo ~NO O &~ W

. 3aluTa TPAHCIIOPTHBIX CPEICTB OT aTMOC(EPHOTro 3IEKTPHUECTRA.
10.13Mepenne BpeMeHH peakiuK 4eI0BEKa Ha 3BYKOBbIE M CBETOBBIE CHTHAJIBI
11.Metompl u3MepeHHus apTepHaTbHOTO AABICHHUS

12.2nexTpomMarnuTHas mymika

13.Paccesnue nazepHoro U3IyyeHus

14. Tennossie 5xpanbl

15.Ena u3 MEKPOBOJIHOBKH: MOJIb3a U BPEI.

3. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI JTUCHUIIJINHBI

3.1. TpeboBaHMsA K MUHUMAJIbHOMY MaTepPHAJbHO-TEXHUYECKOMY O00ecnedyeHn 0
Peanu3zanus nporpaMmsbl AUCHUILIMHBI TPEOYET HAIWYMSL yueOHOro kKaOuHeTa (PU3UKH.
O6opynoBanue yaeOHOTr0o KabuHeTa GU3HUKH:

— nabopaTopHas MeOesb ¢ OABEAEHHBIM AJIEKTPOIIUTaHUEM;

— JIEMOHCTpAIMOHHOE 1 JabopaTopHOE 000pyI0BAHUE;

— METOJMYECKHE YKa3aHus AJs 1aOOpaTOpHBIX padoT CTYAEHTOB;

— KOMIUIEKTHI pa3/laTOUYHbIX MaTEpUAJIOB

— CIpaBOYHAs JUTEpaTypa;

— KOMIIBIOTED;

— MHHH [IPOEKTOP.

3.2. IlepeyeHb HOPMATHBHBIX NPABOBbIX JOKYMEHTOB, OCHOBHOH M ONOJHHMTEJIbHOMH
y4eOHOi1 TuTepaTyphl, HCOOXOAUMOMH JJIsA OCBOCHHS M CIHIIIHHbI

OcCHOBHbBIE UICTOYHHKHU:

ITypsimesBa, Haranus CepreeBHa.

®dusuka. bazossiii ypoens. 10 kinace [Teker]: yueOHUK: pekoMeH10BaHO MUHHCTEPCTBOM
oOpa3zoBanus 1 Hayku Poccuiickoit @enepanuu / nox pea. H. C. IlypsiieBoit. - 4-e usna., crep. -
Mocksa: Jlpoda, 2016 (Apxanrensck: OAO "UIIII "IIpasma Cesepa", 2016). - 271 c.: u. -
[Tpenm. -uMeHHoOM yKa3.: ¢. 263-266. - ISBN 978-5-358-17035-3: 335-00.

®usuka. ba3zosblii ypoBenb. 11 kiaacc [Tekcr]: yueOHUK: peKOMeH10BaHO MUHHCTEPCTBOM
oOpa3oBanus 1 Hayku Poccuiickoii @eneparun. - 3-e u3l., crep. - Mocksa: poda, 2016
(Caparos: AO "CapatoB. noiurpadpromounat”, 2016). - 303, [1] c.: ui. - [Ipeam. -uMeHHOMH
yka3.: ¢. 295-298. - ISBN 978-5-358-16828-2: 335-00.

JononHuTenpHas tuTeparypa:

Kacarkuna, Upuna Jleonn1oBHa.

®dusznka i koutemkei [ Teket] : yaueOHOe ocoowue. - PocroB-Ha-lony: ®ennkc, 2017. - 669 c.:
ui. - (Cpennee npodeccuonanbHoe oopazoBanue). - ISBN 978-5-222-28048-5: 748-00.
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3.3. Ilepedyenr mnporpaMMHOro odecrnedeHusi, NPo(ecCHOHANLHBIX 0a3 JIAHHBIX,
HHPOPMAIMOHHBIX CIIPABOYHBIX CHUCTEM pecypcoB HHPOPMAIUOHHO-
TeJIEKOMMYHUKAIIUOHHON ceTn «HMHTepHeT», HEOOXOAMMBIX /JII OCBOEHHUS Y4eOHOM
AU CHHIITAHBI

Jlunensuonnoe nporpammuoe obecneuenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007

NutepHeT-pecypcbl

www.openclass.ru (OTKpBITHIA KJIacC: CETeBbIE 00pa30BaTeNbHbBIC COOOIIECTBRA).
www.school-collection.edu.ru (Eaunas KoiuteKmus uGpOBBIX 00pa30BaTEIbHBIX PECYPCOB).
www.festival.lseptember.ru (®ectuBans negarorndeckux uiaeil «OTKPBITHIA YPOK»).
www.base.garant.ru («I’APAHT» — nndpopManinoHHO-TIpaBOBOM IMOPTAIT)
http://www.iprbookshop.ru/ DnexrponHo-O0nbIMOTeUHAs crcTema. FIHTepHeT-pecypChI:

1. http://www.fizzika.ru/

2. http://www.physics-regelman.com

3. http://fizzzika.narod.ru/

4. http://physica-vsem.narod.ru/

5. http://college.ru/physics/

3.4. Oco0eHHOCTH Ppeajqu3aliMid JUCHUIUVIMHBI UIA O0yYAWIIUXCA M3 4YHCIa
HHBAJINIOB H JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Tpr oOydyeHHMH JUI] C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS, TPEIyCMaTPHUBACTCS
WHAUBUAYAIbHBIN rpaguk oOydeHus.

WuBanuapl W JMIOa ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI  OOCCIICUCHBI
NICYATHBIMU M AJICKTPOHHBIMU O0pa30BaTEIbHBIMU pecypcaMu B (opMmax, aJlaiTHPOBAHHBIX K
OTPAHHYCHUSM UX 3JI0POBBSI.

JIsisi OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOMN
aTTecTallud OOyJaroNUXCs, CO3MAr0TCS (DOHIBI OLEHOYHBIX CPEICTB, ATaNTHPOBAHHBIC IS
WHBAJIHMJIOB W JIMI C OTPAHMYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBBSI M IIO3BOJISAIONIUE OLICHUTH
JOCTIIKEHUE MU 3aIJITAHMPOBAHHBIX B OCHOBHOW 0O0pa3oBaTEBFHON IMPOrpaMMe pe3yJIbTaTOB
o0ydeHus U ypoBeHb CPOPMUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asIBJICHHBIX B 00pa30BaTeIbHON
porpamme.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUITJIMHbI

KoHTpo/Ib U OlleHKA Pe3y/IbTaTOB OCBOCHHS JUCIUILIHHBI OCYIIECTBIIICTCS MPEIoaBaTeicM B
nporiecce MPOBEICHHUsS] KOHTPOJBHBIX M TPOBEPOUYHBIX PAOOT, TECTUPOBAHUS, JaOOpPaTOPHBIX
pa60T, a TaKXKE€ BBIIIOJIHCHUSA 06yanOHII/IMI/IC$I HHAWBUAYAJIbHBIX SaI[aHI/If/’I, I/ICCJ'[G)IOBaHI/II\/JI,
MOJITOTOBKE pedeparTos.

Pe3yabTaThl 00yueHus @®opMbI U METOABI
(ocBOCHHBIE YMEHMSI, YCBOCHHbIEC 3HAHMS) KOHTPOJISI M OLICHKHU
pe3yJbTaTOB 00yYeHUs

* TUYHOCMHBIX
- YyBCTBO TOPJIOCTH M YBOKEHUS K HCTOPUH U JOCTHKEHHUSIM
OTE€UYECTBEHHOMN (hM3MUECKOI HayKu; (PU3HUECKH IPaMOTHOE
MOBEJICHHE B PO(PECCHOHATBHOM NEATETbHOCTH U OBITY MPH
oOpallileHuu ¢ mpudopamu U yCTPOMCTBAMY;

- TOTOBHOCTH K IPOJIOJDKEHUIO 00pa30BaHMsI U TIOBBIILICHHS
KBasIM(UKauy B n30paHHON NpodecCHOHAbHOM NesSTEIbHOCTH U
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00BEKTHBHOE OCO3HAHUE POJIU (PU3HUECKUX KOMIIETEHLIUH B 3TOM;

- YMEHHE HUCIOJIb30BaTh JOCTHKEHHS COBPEMEHHOM (pr3nueckon

HAYKU ¥ (pU3NUECKUX TEXHOJOTHH [yl NOBBIILIEHUS] COOCTBEHHOIO
MHTEJUIEKTYaJIbHOTO PAa3BUTHUS B BRIOPAHHOH NMpodeccHoHaTbHON

JESTEIIBHOCTH;

- YMCHHUE CaMOCTOATCIBHO ,Z[O6BIB3TB HOBBIC IJId ce0s (1)I/I3I/ILICCKI/IC
3HAHUA, UCITOJIB3YA IJId 3TOTO JOCTYITHBIC HCTOYHUKHU I/IH(bOpMaI_[I/II/I;

- yMEHHE BBICTPANBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHHS B
KOMaH/Ie 10 PEIICHUIO O0IIUX 3a/1a4;

- YMEHUE YIPaBJIATh CBOECH M03HABATEIIbHOM EATEIBHOCTHIO,
IPOBOJUTH CAMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaIbHOIO
pa3BUTHS;

° Memanpedmemublx:

- HCIOJIb30BAaHUE Pa3JIMYHbIX BUJIOB [103HABATEIIHLHOM
JESTEIILHOCTH JUTsl pelieHus (PU3MUecKux 3a1ad, IpUMEHEHUE
OCHOBHBIX METO/IOB IMO3HAHUS (HAOJIIOICHHUSI, OTTUCAHNUS,
W3MEPEHHUs, SKCIIEPUMEHTA) JIJIs1 U3YUCHHS Pa3JIMUHBIX CTOPOH
OKPYKarOLEe 1EUCTBUTEIBHOCTH;

- HCIIOJIb30BAHUEC OCHOBHBIX MHTCIICKTYAJIbHBIX onepaunﬁ:
MOCTaHOBKH 33J1aui, ((OPMYJIUPOBAHUSI TUTIOTE3, aHAIN3A U
CHHTE3a, CPAaBHEHMUSI, 0000IIECHHUS, CHCTEMAaTHU3aIiH, BBISIBJICHUS
MPUYMHHO-CJICACTBEHHBIX CBSI3€H, ITOMCKA aHAJIOTOB,
(dbopMyIUpPOBaHUS BBIBOIOB JIJISl U3YYCHUS PA3TMYHBIX CTOPOH
(bu3HIEeCKUX 00BEKTOB, SBJICHUN U IMIPOIIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOIUMOCTh CTAIKHUBATHCS B POPECCHOHATBHON

chepe;

- YMCHHUC I'CHCPUPOBATH UACH U OIIPEACIIATEL CPCACTBA,
HCO6XO,I[I/IMI>IG U UX pealin3alluu,

- YMEHUE UCIOJIb30BaTh Pa3IuYHbIe UCTOYHUKH ISl TOJTYyYEHUS
busndeckoit nHpOpMaIINH, OIEHUBATH €€ JOCTOBEPHOCTH;

- YMCHHUC aHAJIM3UPOBATH U NIPECACTABIIATH I/IH(l)OpMaI_[I/IIO B
PAa3IMYHBIX BUAAX,

- yMEHHE yOJIMYHO MPEACTABIATH PE3YIbTaThl COOCTBEHHOTO
MCCIJIEJOBAHMsI, BECTU AUCKYCCUH, TOCTYITHO U TAPMOHUYHO COYETAs
coJiep;kaHue ¥ GopMbI IpeicTaBIsieMol HH(pOpMaLnu;

* NPeOMEmHbIX:

- c(OpMHPOBAHHOCTH MPEICTABICHUI O POJIU U MecTe (PUUKU B
COBPEMEHHOI Hay4yHOI KapTUHE MUPa; TOHUMaHUe (PU3nIecKon
CYIIHOCTH HabirogaeMbIX Bo BeenenHol siBieHuit, poiu Gpus3uku B
dbopMHupoOBaHUH KPYro3opa U (GYHKIIMOHATEHO TPAMOTHOCTH
4eJI0BEKA /IS PEIIEHUS IPAaKTUUECKUX 3a/1ay;

- BJIaICHHUEC OCHOBOIIOJJIararouiuMu q)HSI/I‘ICCKI/IMI/I IIOHATHUAMU,
3aKOHOMCPHOCTAMHU, 3aKOHAMHU U TCOPHUAMU,; YBCPCHHOC
HCITIOJIB30BaHHUC @Hanecxoﬁ TEPMHUHOJIOTUN U CUMBOJIUKH;
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- BJIQJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO MO3HAHUS,
UCTIONIE3YEMBIMHU B (PU3HMKE: HAOIIOIEHIUEM, OTTICAHHEM,
HU3MEpPEHUEM, SKCIIEPUMEHTOM;

- yMeHHUs 00pabaThIBaTh pe3ylbTaThl U3MEPEHHH, 0OHAPYKUBATh
3aBUCHMOCTh MEXIy (U3UYECKUMU BEIMYMHAMHU, OOBSICHATH
MIOJIy4YCHHBIE PE3YJIbTAThI U JINIaTh BBIBOJIBI,

- c¢(hOpPMHUPOBAHHOCTh YMEHUS pemiaTh GU3NICCKUE 3a0a4H;

- c(OpMHPOBAHHOCTh YMEHHUS MPUMEHSTh MOJIYYCHHBIC 3HAHUS JIJIS
OOBSICHEHUSI YCJIOBUW TIPOTCKAaHUS (PUINYCCKUX SBICHUH B
npupose, npodecCHoHabHOH  chepe ©W  UIST  TPUHATHSA
MPAKTUYECKUX PELICHUI B IIOBCEIHEBHOM KU3HU;

- c(hOopMHPOBAHHOCTh COOCTBEHHOW MO3MUIMH IO OTHOIICHUIO K
buznyeckoit uHGoOpMaLK, TOTy4aeMON U3 Pa3HBIX HCTOYHUKOB

B pe3ynbraTe 0CBOGHUS TUCHUIIIMHBI 00YYarOLIMics JOKEH
YMETB:

OLICHKAa 3a YCTHBIC
OTBCTHI,

*OMUCHIBATH U 00BSICHATH (PU3NUYECKUE SBICHHUSI M CBOMCTBA TEII: —  OlLICHKa 3a
JBUKCHHE TEJ; IBIYKEHUE HEOSCHBIX TEJl M HCKYCCTBEHHBIX BBITTOJTHCHHE
CIyTHUKOB 3€MJIH; CBOICTBA ra3oB, JKUJIKOCTEH U TBEP/IbIX TEII; TECTOBBIX 3a/IaHUIA;
AJIEKTPOMATrHUTHYIO HHIYKITUIO, pACTIPOCTPAHCHUE —  OIICHKA 32
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3IYUCHUE U BBITIOJIHCHUE
MOTJIONICHHE CBETa aTOMOM; (POTOIPDEKT. IPaKTUYECKHX
3aJaHuM;
—  OIIGHKa 3a
BBITIOJIHCHHE
71a00paTOPHBIX
pabor.
®OTJIMYATh TUIOTE3bl OT HAYYHBIX TCOPHIA, B3anMoOKOHTpPOIIE.
e/1eJ1aTh BBIBO/IbI HA OCHOBE SKCIIEPUMEHTAIBHBIX JaHHBIX; —  OIICHKA 3a
BBITIOJTHCHHE

71a00paTOPHBIX pabOT

SIIPUBOAUTDH IPUMEPDI, TOKA3bIBAIOIHE, YTO: Ha6J'IIOI[eHI/I$I u
SKCIICPUMCHT ABJISIFOTCA OCHOBOM JIJ1 BBIJIBMKEHHS THUIIOTE3 U

OILICHKa 3a YCTHBIE
OTBETHI;

TEOpUH, MO3BOJISIOT MPOBEPUTh HUCTHHHOCTH TEOPETUYECKUX —  OLIEHKAa 3a

BBIBOJIOB; (PM3NYECKAsl TEOPUS JaeT BO3MOKHOCTb OOBSICHSTh HIOJITOTOBKY

M3BECTHBIE SIBJIICHUS IPUPOJIbI U HAy4yHBIE (DAKTHI, CaMOCTOSITENIbHBIX

IIPEJICKA3BIBATH €I11€ HEU3BECTHBIE SBJICHUS; COOOLIEHHI
CTYJEHTOB.

SIIPMBOAUTH NPUMeEPbI NPAKTHYECKOI0 MCIOIb30BAHUS

(pu3uYecKHX 3HAHUIM: — OLEHKa 3a

3aKOHOB MEXAHUKH, TEPMOJUHAMUKH U dJIEKTPOJUHAMUKHI HOJTOTOBKY

B DHEPIreTHUKE; Pa3IMYHBIX BUIOB JIEKTPOMATHUTHBIX U3JIY4E€HUH ] CaMOCTOSITENIbHBIX

Pa3BUTHS PaJIuo U TEJIEKOMMYHUKAIUI, KBAHTOBON (PU3UKHU cooOIeHni

B CO3/IaHUHU JIEPHOI SHEPreTUKY; CTYJEHTOB.

S*BOCIIPMHMUMATDHb U HA OCHOBE MOJYYECHHBIX 3HAHMH

CaMOCTOSITEIbHO OLCHUBATh MH()OPMAIIUIO, CONEPKAILYIOCS

ITouck nnpopmanuu B

HutepHere.
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B coobmenusx CMU, MHtepHere, HAydHO-TIOMYIISPHBIX
CTaThAX;

*0CYIIECTBJATH MOMCK HAYYHOH HHPOPMAIIHH,
IPE/ICTABJICHHOW B Pa3IMYHBIX 3HAKOBBIX CHCTEMaX (TEKCT,
cxeMma, TabJuIla, AUarpamMma, ay JMOBU3YyalbHBIN PSI/T); U3BJICKAThH
U3 HEeaalTHPOBAHHBIX OPUTHHAIBHBIX TEKCTOB 3HAHUS T10
3aIaHHBIM TEMaM; CUCTCMATU3UPOBATD, AHAJIM3UPOBATH U
000011aTh HEYOPAAOUCHHYIO HHPOPMAIHIO; pa3inyaTh B HEW
(baKThl 1 MHEHHSI, APTYMEHTHI M BHIBOJIBI;

MOJAr0TABJIMBATH YCTHOE BBICTYILICHHUE, TBOPUECKYIO paboTy

10 33/IaHHOM MpoOIeMaTuKe;

eCMBICJI OHSITHI . PU3HUECKOE SIBJICHUE, PU3NUECKas
BEJIMYMHA, MOJIEJIb, TUIIOTE3a, 3aKOH, TEOPHUsl, BELIECTBO,
HOCTYJaT, B3aUMOJICHCTBHE, 3JIEKTPOMAarHUTHOE TI0JI€, aTOM,
AIIEKTPOH, (POTOH; cucTeMa OTCUéTa, TPACKTOpUs, MyTh,
nepemelleHue, NpsIMoJuHeHOe paBHOMEPHOE U
PaBHOYCKOPEHHOE JIBUYKEHUE, TPABUTALIMOHHOE
B3aUMO/IEIICTBHE, UJI€AJIbHBIN T'a3, HOHU3UPYIOIINE U3TY4YEHus,
IUTAaHETA, 3B€3/1a, TajaKTuka, Beenennas;

oCMBICJ (pU3MUYECKUX BEJIMYHH: ITYTh, IEPEMEIIEHUE, CKOPOCTD,
YCKOpEHHUE, Macca, INIOTHOCTbh, CHJIA, TABICHUE, UMITYJIbC,
paboTa, MOIIIHOCTh, KWHETUYECKAst SHEPTHsl, TIOTCHIIMATbHAS
9Heprus, K03()PHUIMEHT OJIE3HOTO ACUCTBUS, IEPHUO/, YACTOTa,
aMIUTUTY/a KOJICOaHUH, JUTMHA BOJTHBI, BHYTPEHHSISI SHEPTHS, ,
a0CoIOTHAs TeMITepaTypa, CPeIHssT KHHeTUICCKas SHSPTHS
YaCTHI] BEIIECTBA, KOJMYECTBO TEIIOTHI, JJICKTPUICCKUN 3apsi],
CHJIA DJICKTPUIECKOTO TOKA, SJIEKTPHUIECKOE HATPSIKCHHUE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, pab0Ta M MOIIHOCTh
JIEKTPUIECKOTO TOKA, HAMPSKECHHOCTD AJIEKTPUIESCKOTO OIS,
Pa3HOCTh MOTEHIIMATIOB, AIEKTPOEMKOCTh, SHEPTHUs
IEKTPUIECKOTO TTOJIS, JJICKTPOIBIDKYINAS CHIIA, MAaTHUTHAS
WHAYKIINS, MATHUTHBIN MTOTOK.

OIlEHKA 3a
BBITTOJIHEHHE
[MACHbMEHHBIX
CaMOCTOSTEIBHBIX
pabor;

OIlEHKa 3a
MOJIFOTOBKY
CaMOCTOSTEIbHBIX
COOOIIIEHN I
CTYJICHTOB

OLIGHKAa 3a YCTHBIC
OTBETHI;

OLICHKA YPOBHS
3HAHHUU CTYJCHTOB
Ha KOHTPOJIbHO-
Y4ETHOM 3aHSATHUH;
OLICHKA 32
BBITIOJTHEHUE J1a0.
pabor.

OLICHKA 3a YCTHBIC
OTBETHI;

OLIEHKA YPOBHS
3HAHHUU CTYJCHTOB
Ha KOHTPOJIbHO-
Y4ETHOM 3aHSTHUH;
OLICHKA 32
BBITTOJIHEHHE
1a00paTOPHBIX
pabor.
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CIIK BI'TY
CIIK BI'TY

M\ / //’
PyKoBoANTE/Ib 06pa30BATEILHOI IporpaMmbl [ )/ U
1,

DKcnepT
BI'TY

ImpernoaaBareiib B.K.K.

IIperoaaBaTelib B.K.K.

fa

AN

S

&7

S

yhan'd
;/'

/
K

/
/

/

/

\

I'.H.Ky3pmuna
0O.C.I'onera

JI.O.ConomnieHko



