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1. IOACHUTEJIBHAS 3AIIMCKA

1.1. O6saacTh NpUMEHEHNsI TPOTPAMMBI

PabGowas  mporpamma o0meoOpazoBaTeabHON Yy4eOHOM TUCHMIUIMHBI (fajiee IMporpamma)
«Dwu3nkay SBISETCS YaCThIO OCHOBHOW 00pa3oBaTelbHOW mporpammbl B cooTBeTcTBUU ¢ PI'OC mo
cnenuanbHocTd 11.02.09 MHOrokaHanpHble TEIEKOMMYHHUKALMOHHBIE CHCTEMBI.

B mporpaMMy BKJIIOYEHO COJEp’KaHUE, HalpaBlIeHHOE Ha (OpMHpOBaHHE Yy CTYACHTOB
KOMIICTEHIIMI, He0OX0aUMBIX s KadecTBeHHOTo ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
0o0pa30oBaHus C MOJTYYEHHEM CPEIHEro o0IIero oopa3oBaHus; IPOrpaMMbl OATOTOBKU CIHEIIMATUCTOB
cpennero 3sena (I[IICC3).

Ona sBnsieTcs enquHOM aiia Becex (opm oOydenms. Pabowast mporpamMma CIIy’)KUT OCHOBOH IS
pa3paboTKH TeMaTHYECKOTO TIaHA U KOHTPOJBHO- O1leHOYHBIX cpeacTB (KOC)obmeobpa3zoBaTenbHOM
y4e6HO# TUCHUIIIMHBI 00pa30BaTEIbHBIM YUPEXKICHUEM.

1.2. Mecto o00meo0pa3oBareJbHOIl Yy4eOHON JAUCUMIUIMHBI B CTPYKTYpe OCHOBHOW
o0pa3oBaTeIbHOW MPOrpaMMbl: JTUCIUIUIMHA BXOJUT B MHKJI 0OIMIE00pa30BaTEeIbHBIX Y4eOHBIX
nucturinH. OcBoeHne 001e00pa3oBaTeIbHON Y4eOHOW TUCHUTUIMHBI «DH3MKa» CIOCOOCTBYET
(OpMHpOBAHHIO Yy CTYICHTOB MpO(ecCHOHANBHBIX KOMIETeHIMH 1o crnenuanbHoctu 11.02.09
MHorokaHalbHbIE TEJIEKOMMYHUKAIIMOHHBIE CUCTEMBI.

OpHOBpeMEHHO C MPO(EeCCHOHANBHBIMA KOMIETCHIMSIMA Y CTYICHTOB, OOYyYarommxcs IO
obmeoOpazoBaTennbHOM ~ yueOHOW  gucruiuimHe  «®Du3uka»  co3Aal0TCd  NPEANOCHUIKH IS
dbopMupoBaHUS OOMMX KOMIETEHIMI: MOHUMATh CYIIHOCTh W COIHMAIBHYI 3HAYUMOCTh CBOEH
Oynymieid mpodeccuu, MpOSBIATh K HEHW YCTOWYMBBIM HMHTEpPEC; OpPraHW30BBIBATH COOCTBEHHYIO
JESTENIbHOCTh, BHIOWpATh TUIOBBIE METOMIBI M CIIOCOOBI BBIMOTHEHHS] MPO(EeCCHOHANBHBIX 3ajad,
OLIeHUBaTh MX 3()(PEKTUBHOCTh U KaueCTBO; MPUHUMATh PEIICHUS B CTaHIAPTHBIX M HECTaHIAPTHBIX
CUTYaIlUsX M HECTU 32 HUX OTBETCTBEHHOCTb; OCYIIECTBIIATH MOUCK U UCIOIb30BaHUE HH(POPMAIIUH,
HeoOXxomuMon st 3¢G(HEKTUBHOTO BBIMOTHEHUST MPOGECCHOHANBHBIX 3a1ad, NMPOGEeCCHOHATHHOTO U
JUYHOCTHOTO PAa3BUTHS, WCIOIb30BaTh HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B
po)eCCHOHAIBHON JICSITEIbHOCTH; PaboTaTh B KOJJIEKTHBE W KOMaHIe, d()PEeKTUBHO 0OMATHCSA C
KOJIJIETAaMH, PYKOBOJCTBOM, MOTpeOHUTENsIMU; OpaTh Ha ceOsd OTBETCTBEHHOCTHh 3a paboTy UJICHOB
KOMaH/bl (MMOJAYMHEHHBIX), PE3Yy/IbTAaT BBIMOJHEHUS 3a/JaHUN; CAMOCTOSITEILHO OMPENENATh 3aJauu
npo(ecCHOHATLHOTO W JTUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CaMOOOpPa30BaHHEM, OCO3HAHHO
IUTAHUPOBATh MOBBILICHUE KBATM(DUKAIINKI; OPUEHTUPOBATHCS B YCIOBUAX YAaCTOW CMEHBI TEXHOJIOTUN
B IPO(HEeCCHOHATTLHOU JIEITEIILHOCTH.

1.3. Ieaun m 3agauym o0meo0pasoBaTeIbHON Y4YeOHOH AUCHHMIVIMHBI — TpeOOBaHUA K
pe3yJbTaTaM O0CBOCHHUSA 00111e00pPa30BaATeIbHOM Y4eOHOM TN CIUTIINHbI

OCHOBHBIMU LEJIAIMU U3Y4EHUSI TpOorpamMmbl «PU3HKa» SBISIOTCS:

*OCBOCHHE 3HAaHMH O (PyHIAMEHTAIbHBIX (DU3MYECKMX 3aKOHAX M MPUHLUIAX, JEKalUX B
OCHOBE COBPEMEHHO! (pU3MUECKON KapTHHBI MUpA; HanboJiee BaXKHBIX OTKPBITUAX B 00JacTH (DU3UKH,
OKa3aBIIMX ONpEENAIoNIee BIMSHUE Ha Pa3BUTHUE TEXHMKM M TEXHOJOTMH; METOJaX Hay4dHOIo
MIO3HAHUS PUPOJIBL;

* OBJIQICHUE YMEHUSMHU NPOBOAUTH HAOJIOJCHUS, MJIAHUPOBATh U BBINOJHATh YKCIEPUMEHTHI,
BBIJIBUTATh THUIOTE3bl M CTPOUTH MOJICNH, MPUMEHSATh MOJYYCHHbIE 3HAHHMSA N0 (u3uke A
O00BSICHEHUS Pa3HOOOPA3HbIX (U3NYECKUX SIBIICHUM U CBOMCTB BEIIECTB; MPAKTUYECKU HCIOJIb30BaTh
¢u3nueckre 3HaHNUS; OLICHUBATh IOCTOBEPHOCTh €CTECTBEHHO- HAYYHOU MH(pOpMAIINH;

* pa3BUTHE IO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
nporecce MpUoOpeTeHusl 3HaHUM U yMEHUIl 1o (pU3MKe C UCIOIb30BaHUEM PA3IMYHBIX UCTOYHUKOB
UH(POPMALIUU ¥ COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH;

* BOCIUTaHHE YOEKIECHHOCTH B BO3MOXHOCTH TO3HAHUS 3aKOHOB HPUPOMBI, UCIIOIb30BAHUS
JNOCTIDKEHUN  (QU3MKM Ha Onaro pasBUTHsS — UEJIOBEYECKOM LMBMIM3ALMM; HEOOXOAMMOCTH



COpr,Z[HI/I‘-IGCTBa B HpOLIGCCG COBMCCTHOI'O BBIIIOJHCHUA 3ajdad, yBa)KI/ITeJ'H:HOFO OTHOLICHUA K
MHEHHIO ONIIOHEHTA MIPH 00CYKICHUHU MPOOJIEM €CTECTBEHHO — HAYYHOTO COJIEP>KaHMsI; TOTOBHOCTH K
MOpaJ'H:HO-E)TI/I‘IeCKOI\/'I OIICHKEC HCIIOJIB30BAaHUS HaquBIX I[OCTI/I)KGHI/II\/'I, ‘IYBCTBa OTBCTCTBCHHOCTU 3a
3alIUTy OKPYKAIOIIEH CPEIbI;

* WCMOJb30BaHUE MPHOOPETEHHBIX 3HAHUN W YMEHMH JJIs peleHHs NpPaKTUYeCKH 3a7ady
MOBCEHEBHON  JKM3HU, oOOecreueHuss Oe30MacHOCTH COOCTBEHHOW JKM3HHW, PalMOHAILHOTO
IIPUPOJOIOIIB30BAHUS U OXPaHbl OKPYXKAIOLIEH Cpelbl U BO3MOKHOCTb INPUMEHEHHUs 3HAHUU IIpU
pelieHuy 3a/1a4, BO3HUKAIONIUX B TIOCIEAYIONICH MpodeccuoHaIbHOM NI TeTbHOCTH.

B pesynbTaTe nzydenus o0OmieodpazoBaTenbHON yaeOHOM TUCIUIUIMHBI CTYAEHT T0JIKeH:

3HATh/TIOHUMATH:

e CMbICT TMOHATUI: (Qu3MUeckoe sBJICHHME, THUIOTe3a, 3aKOH, TEOpHs, BEUIECTBO,
B3aMMOJICICTBHE, DJCKTPOMArHUTHOE IO, BOJIHA, (DOTOH, aToM, aTOMHOE SApPO, MOHU3UPYIOIINE
U3ITy4eHus, IIaHeTa, 3Be3/1a, rajlakThka, Beenennas;

e CMbICT (PU3UYECKUX BEIMYUH: CKOPOCTb, YCKOpEHHE, Macca, Ccuja, HMITYJIbe, paboTa,
MeXaHU4YeCKasi PHEPrus, BHYTPEHHSS SHEprusi, aOCONIOTHAs TEMIIepaTypa, CPEeiHss KUHETHYeCKas
SHEPTrUs YaCTHUI[ BEIIECTBA, KOJIMUYECTBO TEIUIOTHI, SJIEMEHTAPHBIN 2JIEKTPUUECKUMA 3aps/;

e CMbICT (PU3UYECKHX 3aKOHOB KJIACCHYECKON MEXaHHKH, BCEMUPHOTO TATOTEHUS, COXPAaHEHUS
SHEPIUU, HUMITYJIbCa U D3JCKTPUYECKOTO 3apsia, TEPMOJMHAMUKH, SJICKTPOMATHUTHOM WHAYKIUH,
dboTtordexra;

® BKJIAJ POCCUHCKHX U 3apYOEKHBIX YUEHBIX, OKa3aBIIMX HauOOJbIlIee BIUSAHUE HA Pa3BUTHE
Gu3uKu.

yMeThb:

® ONUCHIBATh U OOBSACHATH (PU3MUECKUE SIBIICHHS W CBOMCTBA TEN: JIBIDKCHHME HEOSCHBIX Tel U
UCKYCCTBEHHBIX CITyTHHUKOB 3€MJIM; CBOWCTBA Ia30B, *XHUIKOCTEH M TBEPABIX TEN; IEKTPOMATHUTHYIO
MHIYKIMIO, PACIpPOCTPAHEHUE JJIEKTPOMArHUTHBIX BOJH; BOJHOBBIE CBOWCTBAa CBETA; W3JIyYeHHE U
TIOIJIOIIEHHE CBETa aToMOM; (poTorddexT;

® OTJIMYATh TUIOTE3bI OT HAYYHBIX TEOPH;

® JleNaTh BBIBOJIbI HA OCHOBE 3KCIEPUMEHTANTbHBIX JAHHBIX;

® [IPUBOJUTH NPUMEPHI, TOKA3BIBAIOINE, YTO: HAOMIOACHHS U SKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM JUIst
BBIIBIJKCHUSI TUTIOTE3 M TEOPUH, TO3BOJISIIOT IPOBEPUTH HCTUHHOCTH TEOPETHUYECKUX BBIBOJIOB; (hpu3myecKast
TEOpHsl 1aeT BO3MOXKHOCTb OOBSICHSITH W3BECTHBIEC SIBJICHUSI TIPUPOBI M HaydHble (PAKThI, PE/ICKA3bIBATh
€11l HEU3BECTHBIE SIBIICHNUS;

® [IPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIIONBb30BaHUS (DPU3MUECKUX 3HAHMIA: 3aKOHOB MEXAHHUKH,
TEPMOIMHAMUKH U 3JIEKTPOJUHAMUKY B MEAUIMHE; Pa3IMUHbIX BUIOB 3JIEKTPOMArHUTHBIX M3Ty4eHUN JUIS
Pa3BUTHS PAIO U TEJIEKOMMYHHUKALINHA, KBAHTOBOH (DM3UKH B CO3/IaHUH SIIEPHOM SHEPIeTHUKH, JIA3€POB;

® BOCIPUHMMATh U Ha OCHOBE IMOJYYEHHBIX 3HAHWI CAMOCTOSITENHHO OLIEHMBATh HH(OPMALHIO,
coneprkariyrocs B coobmenusix CMU, MHTepHeTe, HaydHO-TIOMYISIPHBIX CTAThsIX;

® [IPUMEHSATH MOTYYCHHbIEC 3HAHUS TSl peIlieHUsT (PU3UUECKUX 33/1a4;

® OIpeneNnsTh Xapakrep (PU3MIECKOro mporecca no rpaduky, Tadmmie, popmyIe;

® U3MEpATh pAN (PU3MUECKUX BEIMYMH, NPEACTABISASA PE3yIbTaThl HW3MEPEHHH C Y4eTOM HX
MIOrPELIHOCTEN;

® IICMOJIK30BaTh MPUOOPETCHHBIE 3HAHKS U YMEHUS B IPAKTHYECKON IS TENLHOCTU U ITOBCETHEBHOM
KU3HU: I oOecrieueHus: 0e30MacHOCTH JKU3HEIEATeIbHOCTH B IPOLIECCE MCTIONB30BAHUS TPAHCIOPTHBIX
CPEIICTB, OBITOBBIX JIEKTPOIPUOOPOB, CPENICTB PAIO- U TEIEKOMMYHHUKAIMOHHOM CBS3H;

® OIICHKM BIIMSHUS HA OPraHU3M UeJIOBEKa U JPYTrre OpraHn3Mbl 3arpsi3HEHHSI OKPYKarOIIEi Cpeibl;

® paLMOHAIBHOIO ITPHUPOIONOIb30BAHMS U 3aIUTHI OKPYKAIOLIEH CPEIbL.

1.4. Pe3yJabTaThbl 0CBOCHHUS Y4€OHOM M CIUTIINHbBI

OcBoenue coxaepkanusi ydyeOHOW gucuuiuiiHel «®Pusuka» obecriednBaeT JOCTHXKEHHE
CTYJEHTaMH CJEIYIOUINX pe3yJIbTaTOB:

* IUYHOCMHDBIX:



— YYyBCTBO TOPJOCTH W YBaXEHHUS K HCTOPUU U JOCTHKEHHSIM OTEUECTBEHHON (PH3MUECKOM
HayKH; (U3MYECKH TPAaMOTHOE IMOBEACHHE B MNPO(ECCHOHANBHOM MAESTENTbHOCTH W OBITY MpHU
oOpamieHnu ¢ npudopamMu U yCTpOCTBaMU;

— TOTOBHOCTh K MPOJODKEHHIO OOpa3oBaHUS UM TMOBBIIICHUS KBadU(pUKAUUKW B H30paHHOM
npoeCCHOHATILHON NIEATENFHOCTH U OOBEKTHMBHOE OCO3HAHUE POJHM (PU3MYECKMX KOMIIETCHIHMH B
3TOM;

— YMEHHE HCIOJb30BaTh JOCTI)KEHUS COBPEMEHHOW (HU3MUECKOW HAayKHM M (PU3UYECKUX
TEXHOJIOTMI Ui TOBBIIIEHHS] COOCTBEHHOTO HWHTEJUIEKTYaJIbHOTO pa3BUTHS B  BBIOPAHHOI
npodecCHOHATLHON IS TEIILHOCTH;

— YMEHHE CaMOCTOSTEIbHO NOObIBATh HOBBIE ISl ceOs (U3MUYECKUE 3HAHMS, UCIONb3YsS s
3TOTO JIOCTYIHbIE HCTOYHUKH WH(OPMAIIHH;

— YMEHHE BBICTPAUBAaTh KOHCTPYKTHUBHBIE B3aMMOOTHOILIECHUS B KOMaHJE MO PEHICHHIO OOLINX
3a/ay;

— YMEHHE YIpPaBISATh CBOEH MO3HABATEIbHOMN JEATEIbHOCTHIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O WHTEIUIEKTYaJIbHOTO PA3BUTHUS;

* MemanpeomemHbix:

— HCIIOJIb30BAaHKE PA3IMYHBIX BUIOB I103HABATEIBHON JESITEIBHOCTH ISl PELICHUsT (PU3UUECKUX
3aJa4, TPUMEHEHHWE OCHOBHBIX METOJOB TO3HaHWS (HAOMIONEHUS, OMNHCAHMS, HW3MEpEHMUs,
HKCIIEPUMEHTA) [T U3YUEHUS Pa3IMYHBIX CTOPOH OKPYXKAOIEeH eHCTBUTENbHOCTH;

—  HCMOJb30BaHUE OCHOBHBIX HMHTEIUIEKTYaJbHBIX  ONEpaluii: TOCTAHOBKH  3a/adyH,
(dbopMynHMpOBaHUs TUTIOTE3, aHATIHM3a U CUHTE3a, CPAaBHEHHSI, 0000IIEHUS, CUCTEeMaTU3aIlUH, BBISBICHUS
MPUYMHHO-CJIEICTBEHHBIX CBSI3€H, IMOMCKAa aHajioroB, (OPMYJIUPOBAHUS BBIBOJOB [UISl W3YYEHHUS
pa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBICHHH U TPOLECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOMMOCTh CTAIKUBATHCA B MPOdeCcCHOHATBHOM cdepe;

— yMEHHUE TeHepUPOBaTh UACHU U ONPEICIATh CPEICTBA, HEOOXOAUMBIE ISl MX PeaTn3alluy;

— YMEHHE HCMOJIb30BaTh PA3IMYHbIC MCTOYHUKU AJIs MOJIy4deHHs (usudeckod HHPOpMaIui,
OLIGHUBATh €€ JIOCTOBEPHOCTH;

— YMEHHE aHaJIU3UPOBATh U MPEICTABIATh HH(OOPMALIMIO B Pa3JIMYHbBIX BUJAX;

— yMeHHE MYOJUYHO WPEICTABIATh pPE3YIbTaThl COOCTBEHHOI'O MCCIIEOBAHUS, BECTH
JUCKYCCHUH, JOCTYITHO M TAPMOHUYHO coueTasi cojiepaHue U (popmbl IpeacTaBiseMoi HHPOpMaIUy;

* nPeOMemHbIX:

— c(opMUPOBAaHHOCTh TPEACTABICHUNH O POJAU W MecTe (U3MKH B COBPEMEHHOW HAay4YHOU
KapTUHE MHUpPA; MOHUMaHuEe (hU3MYECKON CYITHOCTH HabIogaeMblx Bo BceneHHoii siBieHuil, ponu
¢uszuk B (QopMHpPOBAaHUU Kpyrozopa U (PYHKIHOHAIBHOW TPaMOTHOCTH 4YEJIOBEKa ISl pelleHUs
MPAKTUYECKHX 3a7a4;

— BJIaJICHHWE OCHOBOIIOIATAIOUIMMH (PU3NUYECKUMH MOHSITUSIMH, 3aKOHOMEPHOCTAMHU, 3aKOHAMH U
TEOPHSIMU; YBEPEHHOE UCII0JIb30BaHHUE (PU3NYECKON TEPMUHOJIOTUN U CUMBOJIUKHY;

— BJAJEHHE OCHOBHBIMH METOJaMH HAy4yHOTO T[I03HAHHUA, HCIOIb3yeMbIMH B (U3HKE:
HaOJI0IeHUEM, OTIMCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

— yMeHusi o00pabaTbiBaTh pe3yJlbTaThl H3MEPEHUN, OOHAPYKMBAaTh 3aBUCUMOCTb MEXIY
(GU3NUECKUMHU BETMUMHAMH, OOBSICHITH OJTYYCHHBIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI;

— chopMHUPOBAHHOCTH YMEHUS pelIaTh (PU3NUECKue 3a1a4H,

— cOpMHUPOBAHHOCTh YMEHHUS NPUMEHSATH IMOJyYE€HHBbIC 3HAHUSA s OOBSICHEHUS YCIOBHM
NpOTEeKaHUs (PU3WYECKHX SBJICHWH B TIpUpoAe, NpodeccuoHanbHON cdepe W Uil TPHHATHS
IIPAaKTUYECKUX PEIICHUN B [IOBCEIHEBHOM KU3HU;

— c(OpMHUPOBAHHOCTH COOCTBEHHOW TMO3WIIMU IO OTHONIICHUIO K (U3MYECKOM HH(POpPMAIIHH,
MOJIy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

1.5. KoJuuyecTBO 4YacoB Ha OCBOECHHE MPOrpaMMbl 001Ie00pa30BaTeIbHON YyueOHOi
AUCHUTLTUHBI:

MaKcUMaJibHas yueOHast Harpy3ka oOydvaromierocs 175 yacoB, B TOM yucie:

oOsi3aTenbHas ayAuTOpHas yueOHas Harpyska oOyuatomnierocs 1174acoB;

caMOCTOsTelIbHas paboTa o0ydaronierocs S8 yacos.



Bunbl BHEayAuTOPHOI pabOTHI:

—BBINOJIHCHUE JIOMAITHUX 3aJaHNM;

—U3y4YeHUE MaTEPHAIIOB JIEKIIHH, 0 KOTOPBIM OCYIIECTBIISETCS PyOSKHBIN KOHTPOJIb;
—TIOATOTOBKA pedepaToB, TOKIAA0B, UCCIEIOBATEIBCKUX PadoOT;

—odopMIIeHHE OTYETOB 110 TPAKTUUCCKUM 3aHATHSIM.

Jlist IpoBepKU 3HAHWM CTYJEHTOB IO OKOHYAHUHM HM3YYEHHUS TeM OCYILECTBIIAETCS pyOEeKHBIH
KOHTpoJIb. UToroBast popma KOHTPOJISA: 2 CEMECTp - IK3aMEH.

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOI YUEBHOI
JACIATLITAHBI

2.1. OBBEM OBIIEOBPA3OBATEJBHON YUYEBHOW JUCHUILIMHBI W BHUJbI
YUYEBHOM PABOThBI

Bun yaeOHO# paboThI OO6bem yacoB
MakcumanbHas yueOHas Harpy3Ka (Bcero) 175
O0s3aTe1bHAsl AyANTOPHAsI Y4eOHAs1 HArpy3Ka (Bcero) 117
B TOM YHCJIE:

MPAKTUYECKUE 3aHATUS 18
CamocrosTesbHasi paboTa o0yyaronierocs (BCero) 58
ITpomesxyTouHast arrectanus: 2 CEMECTP — dK3aMEH




2.2. TEMATHYECKHWM IUVIAH OBIIIEOBPA3OBATEJBbHOM YUEEHOM JTUCIIUTLJIAHBI

HanmeHnoBaHMe pa3iesioB U TeM KosnyecTBO ayIMTOPHBIX 4aCOB
NpH 04HOI popMe 00yueHUs
Bcero B ToMm unciie
NMPAKTHYECKHUX
3aHATHH
Beenenne 1
Pa3zgen 1. Mexanuka 28 2
Tema 1.1 Kunemaruka 10
Tema 1.2 Jlunamuka 14 2
Tewma 1.3. Mexanudeckue KoiaeOaHHUs ¥ BOJTHBI 4
Pazgen 2. Mouekyasspaas ¢usuka u 12 )
TePMOJIMHAMHUKA
Tema 2.1.  OcHOBBl  MoOJEKyIapHo - |4
KMHETUYECKOU TEOpUH
Tema 2.2. OCHOBBI TEPMOMHAMUKH 4
Tema 2.3.ArperaTHble COCTOSIHUSI BEIECTBA U 4 2
(a3oBbIe EPEex0/Ibl
Pasznea 3. duekTpoannamMmuka 58 14
Tewma 3.1. Dnexrpocraruka 10 4
Tema 3.2. [ToCTOSITHHBIN AJEKTPUYECKUMN TOK 14 2
Tema 33 ONeKTpUUECKUM TOK Bl ,
TTOJTYITPOBOTHUKAX
Tema 3.4. MarauTHoe nosue 14 4
Tema 3.5. DnekTpoMarHuTHbIE KojeOaHUS U 18 4
BOJTHBI
Pasznen 4. OnTuka. 6
Tema 4.1. BoiHOBBIE CBOICTBA CBETA. 4
Tema 4.2. IIpupona csera. 2
Paszgen 5. Crpoenme aroma W KBaHTOBas | 8
(pusuxa
Tewma 5.1. KBanToBas ¢usuka 4
Tema 5.2.@usuka atoma 2
Tema 5.3. @u3uka aTOMHOTrO sA1pa 2
Pazgen 6. DBoJronus BceJJeHHOM 4
Tema 6.1. DBoJIOIMS BCEIEHHOU 4
Bcezo no oucuunnune: 117 18

2.3. COIEP)KAHUE OBIIIEOBPA3OBATEJBHOM YYEFHOM JUCHHUIIINHBI

Beenenue.

dusuka — GpyHIaMeHTAJbHASI HAYKa 0 mpupoae. ECTeCTBEHHO - HayYHBIH METOJ] MO3HAHMS,
€ro BO3MOXXHOCTHM M TpaHHUIbl NPUMEHMMOCTH. OKCIIEPUMEHT M TEOpUs B MpOILEcCcEe IO3HAHUs
npupoasl. MoaenupoBanue (U3NYECKUX SBICHMH M IporeccoB. Poib skcnepuMeHTa M TEOpUM B
nporecce mo3HaHUs mpuponsl. PDusnyeckas BenuuuHa. IlorpemmHoctu m3MepeHuil (uznyeckux
BeNMYMH. Du3nueckue 3aKkoHbl. ['paHMIBI NPUMEHMMOCTH (U3MYECKUX 3akoHOB. [loHstue o
¢usnueckoil kapTuHe mupa. 3Hayenue puszuku npu ocBoeHun npodeccuit CIIO u cnenumanbHoCTEH
CIIO.



Pa3znea 1. MEXAHUKA C 9JIEMEHTAMU TEOPUU OTHOCHUTEJIBHOCTH

Kunemaruka. Mexannueckoe nBukeHHE. OTHOCUTENBHOCTH JBMKEHMsS. CucremMa oTcuera.
XapaKkTepUCTUKU MEXaHUYECKOTO JBUKEHUS: MEpEMENICHUE, CKOPOCTh, yCKOpeHue. Buabl aBuxkeHus
(paBHOMEpHOE, PaBHOYCKOPEHHOE) M HX Tpaduueckoe omucaHue. JIBMIKEHHWE IO OKPYXHOCTH C
MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO.

DJeMEHTBl KHHEMaTHUKA MarepuaibHOi ToukH. [IpeoOpasoBanusi koopaunHat [ amwiies.
MexaHnyeckuii MPUHIUIT OTHOCUTENbHOCTH. Kitaccuueckuil 3akoH cioxeHus ckopocteil. CKopocTh
CBETa. OKCIIEPUMEHTAJIBHBIE OCHOBBI CHEIUAIBHOW TEOpUM OTHOCUTENbHOCTU. [locTynartsl
OUHIITEHHA.

Bunel aBmkenus u ux rpadudeckoe onucaHue. J[BM)KEHHE MO OKPYKHOCTH C MOCTOSHHOW IO
MOJYJIO CKOPOCTBIO.

Jdunamuka. Bzaumoneiictue ten. [IpunHiun cynepno3nuuu cuil. 3aKoHbl JTuHaAMUKH HbroToHa.
Cuniel B IpUpOAE: YIPYTOCTh, TPEHHUE, CUJIA TAKECTH. 3aKOH BCEMUPHOTO TAroTeHUs. HeBecoMoCTs.

3aKOH COXpPAaHEHMsSI MMITYJIbCA U PEAKTHUBHOE IBUKEHHE. 3aKOH COXPAHEHUS MEXaHWYECKOU
sHeprun. PaboTa u MOITHOCTH B MEXaHHUKE.

Mexannuyeckue KoJieOaHWsi W BOJHBI. AMIUIUTYIa, TIEPHUOJ, YacToTa, (asa KoneOaHMiA.
CBoOoiHBIC U BEIHYXKICHHBIE KoieOaHus. Pe3onanc. Mexannueckue BOHBI. CBONCTBA MEXaHUYECKUX
BOJIH. /[7TMHA BOJIHBL. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK M €0 MCIOJb30BAaHUE B TEXHUKE U MEIULIUHE.

Paznes 2. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

OcCHOBBI MOJIEKYJSIPHO-KUHEeTHYECKOH Teopuu. MneanbHblil ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. Pa3zMepsl U Macca MOJIEKYJ U aTOMOB. bpoyHOBCKOE JBUKEHUE.
Hudbdy3us. Cunbl W SHEPrus MEKMOJICKYIAPHOTO B3auMojeicTBus. CTpoeHHe Ta3000pa3HBIX,
KUJKUX U TBEpAbIX Teld. CKOPOCTH JBUKEHUS MOJIEKYIN UM uX udMepeHue. MneanvHblil ra3. [laBnenue
raza. OCHOBHOE YypaBHEHHE MOJICKYJSIPHO-KHHETHYECKOW TEOpUM Ta3oB. Temmeparypa U €€
u3Mepenue. [a3oBble 3aKOHBI. AOCOMIOTHBI Hynb TeMmoepaTypbl. TepMoaMHaMuyeckas IIKaia
TEMIIEpaTypbl. Y paBHEHUE COCTOSIHUS UI€ATILHOTO Ta3a. MoiisipHas ra3oBas IOCTOSTHHAS.

OcHoBbl TepMoaMHAMHKH. OCHOBHBIE TIOHATUSA U OIpeneicHUs. BHyTpeHHsAA sHeprus
cUCTeMbl. BHYTpeHHsIs1 sHeprus ujaeanpHoro rasa. Pabora u temiora kak (OpMbl iepeaydl SHEPrHH.
TennoeMkocTh. VYaenpHash TEIUIOEMKOCTb. YpaBHEHHE TemioBoro Oamanca. IlepBoe Havamo
TEpMOJIMHAMHUKH. AnuabatHelii mporecc. [lpunmun aeiictBus teroBoil Mammuel. KITJ TemmoBoro
asurarens. Bropoe Hawalo TEpMOAMHAMHUKHM. TepMoauMHamMuuyeckas IOKajga TeMIIepaTyp.
XonoaunbHble ManHbL. TensoBsle aABurareny. OxpaHa IpUpPOJIbI.

ArperaTHbie COCTOSIHUS BelleCTBa U ()a30BbIe Nepexobl.

CgoiicTBa mapoB. Mcnapenne u koHaeHcarus. HachIeHHBIN Tap U ero CBoMcTBa. AOCOIIOTHAS
Y OTHOCHUTEIbHAS BIAXXHOCTh Bo3Ayxa. Touka pochl. Kunenue. 3aBUCHMOCTbh TEMIIEPATYpbl KUIIECHUS
oT naaBieHus. lleperperblii map W €ro UCHOJAb30BaHHE B TexHUKE. CBOWMCTBA KHUAKOCTEH.
XapakTepucTuKa JKUIKOTO COCTOSIHMSL BemecTBa. IIOBEpXHOCTHBIM CIIOM JKUIKOCTH. OHEPIUs
MIOBEPXHOCTHOT'O CJIOA. SIBIEHUS Ha IpaHHULE KUIAKOCTU C TBEPABIM TeJOM. KanuiuisipHble sBIEHUS.
CBolicTBa TBepAbIX Tel. XapakTEpPUCTHUKA TBEPAOIO COCTOSHUS BeLIECTBA. YIIPYrMe CBOMCTBA
TBEpAbIX Tell. 3akoH ['yka. MexaHndeckre CBOWMCTBA TBEPHBIX TeJ. TeIIOBOE pACIIMPEHUE TBEPABIX
TeJ U KUJIKOCTeN. [1naBienne u Kpuctamu3anus.

Paznen 3. JIEKTPOAUHAMUKA

DNEeKTPOCTATHKA., OJIEKTPUUYECKUE 3apsiabl. 3aKOH coXpaHeHus 3apsga. 3akoH Kyiona.
Onexkrpuueckoe noisie. HanpsbkeHHOCTh 3nekTpuueckoro mnosid. [IpuHiun cynepno3unyu MoJei.
PaGota cun snexkrpoctarudeckoro mojs. [lorennuan. Pa3HoOCTh MOTEHIIMAIOB. DKBHUIIOTCHIIMALHBIE
noBepXHOCTU. CBsI3b MEXAY HANpPsHKEHHOCThIO M PA3HOCTHIO MOTEHIMATIOB 3JIEKTPUUYECKOTO TOJIS.
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Juonextpuku B anekTpudeckoM nosie. [lonspusanus audiaeKTpukoB. [IpOBOJHUKY B IIEKTPUYECKOM
nosne. Konnmencaropsl. CoenuHeHHe KOHJIEHCATOPOB B Oarapero. DHeEprus 3apsHKEHHOTO
KOHJIEHCATOPa. DHEPTHsl AIEKTPUIECKOTO MOJIS.

IlocTOSIHHBIN JJIeKTPUYECKHIT TOK. YCIOBHs, HEOOXOAMMBIC JUIsI BO3HUKHOBEHHS W
MOIJIEPIKAHUS AJIEKTprUdecKoro Toka. Cuiia ToKa M IIIOTHOCTh ToKa. 3akoH OMa /s ydacTka memnu 0e3
OJIC. 3aBUCUMOCTb 3JEKTPUUECKOTO COMPOTHUBIIEHUSI OT MaTepHaa, JJIMHbI U MUIOMAA TONEPEYHOrO
CEUYEeHUS MPOBOJAHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOT'O COMPOTUBIEHUS MPOBOAHUKOB OT TEMIIEPATYPHI.
DIIEKTPOABMIKYIIASL CHJIa UCTOYHHKA TOKa. 3akoH Oma jyis nmojHou 1enu. CoeJuHeHUE MPOBOHUKOB.
CoenuHeHNE HMCTOYHHMKOB 3JIEKTPUYECKOH sHepruu B Oarapero. 3akon J[xoyns—IJlenna. PaGora u
MOIIIHOCTB 3JIEKTPUYECKOT0 TOKa. TeroBoe AeiicTBUE TOKA.

DJIeKTpUUYeCKH TOK B MOJynpoBoaHukax. CoOCTBEHHAas MPOBOAMMOCTh MOIYIPOBOTHUKOB.
[TorynpoBOTHUKOBBIE TPUOOPHI.

MarnutHoe moJje. BEeKTOop MHAYKUIMM MarHMTHOroO moJjid. /[elicTBME€ MAarHUTHOrO NOJIS Ha
MPSMOJIMHENHBIN MPOBOJHUK C TOKOM. 3akoH Amriepa. B3aumopenictBue TOKOB. MarHUTHBIA MOTOK.
Pabora mo mepemenieHno MPOBOJHUKA C TOKOM B MarHUTHOM ToJie. J[elicTBre MarHUTHOTO TOJIS Ha
newkymuiicss 3apsia. Cuna Jlopenna. OnpeneneHue yAeabHOTO 3apsiaa. Y CKOPHUTENH 3apsKeHHBIX
YaCTHUIL. DJIEKTPOMAarHWTHAas WHAYKIUSA. DJIEKTpOMarHuTHas WHAYKIUSA. BuxpeBoe snekrpuueckoe
nosne. CaMOMHAYKIUS. DHEPTrUs MarHUTHOTO TOJIS.

DJIEKTPOMATrHUTHbIE KOJeO0aHUsI M BOJHBI. CBOOOAHbBIE AIIEKTPOMArHUTHHIE KOJIEOAHMUS.
[IpeBpaienrie sHepruu B KojeOaTENbHOM KOHType. 3aTyxalollue 3JeKTPOMarHUTHbBIE KOJeOaHMUs.
I'eneparop He3aTyxamoIUX SJCKTPOMATHUTHBIX KoyieOaHWW. BBIHYXIEHHBIE 3IEKTpUYECKHE
koneOanus. IlepemenHwnii Tok. ['eHeparop mnepeMeHHOro Toka. EMKOCTHOe W HWHIYKTUBHOE
COTIPOTHBIICHUS MEPEMEHHOT0 TOKa. 3akoH OMa JIJisl SJIEKTPUUYECKON 1enH mepeMeHHoro Toka. Pabora
W MOIIHOCTH IMEepeMeHHOro Toka. ['eHepartopsl Toka. TpaHchopmartopel. TOKH BBICOKOW YacCTOTHI.
[Tonydenue, nmepenaya U pacpeieICHHE IEKTPOIHEPTUU. DIEKTPOMATHUTHOE TIOJIe KaK OCOOBINA BUJ
MaTepuu. OJEKTPOMArHUTHBIC BONHBL Bubpatop I'epma. OTKpBITHIM KoOJI€OATEIBHBIM KOHTYP.
Nzobperenne paano A. C. IlomoBeiM. Ilonsitne o panmocBszu. IlpuMeHeHHE 3JI€KTpOMarHUTHBIX
BOJIH.

Paznen 4. OIITUKA.

BoaHoBble cBoiicTBa cBera. MHTepdepennus cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
WuTepdepennus B ToHKuX mieHkax. [lomocsl paBrHoit Tonmmubl. Konbua HetoTona. McnonszoBanue
uHTepdepeHIn B Hayke U TexHuke. {udpakuus ceeta. udpaxius Ha 1mead B MapauieIbHbIX JTydax.
Judpakunonnas pemrerka. [lonstue o ronorpadun. Ionspusanus nonepeynsix BonH. [lonspuzanus
ceera. JlBoniHoe mnydenpenomsieHue. I[lomspounsl. Jucnepcust cBera. Buabl cnektpoB. CrnekTpbl
ucnyckanusi. CeKTpbl MOTJIOIIEHNUS.

IIpupona cBera. CKOpOCTh pacpOCTPaHEHUS CBETA. 3aKOHbBI OTPAKEHUS M IIPEJIOMIICHUS CBETA.
[Monnoe oTpaxkenue. JIunzel. ['na3 kak ontuyeckas cucrema. OnTU4ecKue MpruoopkI.

Pa3znea S.CTPOEHUE ATOMA U KBAHTOBAS ®U3UKA

KBantoBas ontuka. KBantoBas rumnoresza [lnanka. ®@otonsl. BHemnuii ¢hoTtosnexkrpuyeckuii
s dext. Bayrpennuit hpotodaddexrt. Tumbl hoTOdIEMEHTOB.

®u3uka aroma. Pa3BuTue B3IVIAJI0B HA CTPOCHUE BEIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
CIeKTpax Bojopoaa. Snepuas monens aroma. OnbiTel D. Pezepdopaa. Moaens atoma Bogoposa o H.
Bopy. KBanToBBIE rE€HEPATOPHI.

du3uka aTOMHOro siapa. EcrecTBeHHass pajMoOaKTUBHOCTh. 3aKOH PaJMOAaKTUBHOIO pacmnaja.
CriocoObl  HAOMIONEHWS] W PETUCTpAllMK 3apsDKeHHBIX vacTull. O¢¢ext Bauona-Uepenkona.
Ctpoenue atoMHOTO sifipa. JlehekT Macchl, SHEPTUs CBS3W M YCTOMYMBOCTh aTOMHBIX sizep. SnepHbie
peakuu. VMckyccTBeHHast paaumoakTUBHOCTh. [lenenue Tspkenbix siaep. lLlemuas smepHast peaxuus.



VYnpasnseMas unenHas peakuus. SnepHsiii peakrop. IlomydeHue paguoakTUBHBIX H30TONOB U HX
npuMeHeHue. buonornyeckoe neMcTBUE paluOAKTUBHBIX U3TyYCHUN. DJIeMEHTapHbIE YaCTHUIIBI.

Pazgen 6. SBOJIIOLAA BCEJIEHHOM

JBosaouus Bcenennoii. Hama 3Be3gHas cucrema — [‘amaktuka. J[lpyrue rajgakTHKH.
beckoneunocts Beenennoin. Ilonsitue o kocmostoruu. Pacmupstomasica Beenennas. Mogens ropsiuei
Bcenennoit. CTpoeHue U mpouCcXoxkIeHue [ atakTuK.

JBOJIIOLMS M JHEPrusi ropeHus 3Be3aA. TepmosiiepHbiii cunte3. [Ipobiema TepmosiepHOI
sHepreTuku. DHeprus ConHua u 38e31. JBosronus 38e31. [Ipoucxoxaenre CoaTHEYHON CUCTEMBI.

Tembl pedepatoB, (10KJIaT0B, COOOIIEHNIT), HHAUBUAYAJIbHbBIX IPOEKTOB
*Anekcannp ['puropbeBud CTosieToB — pycCKuid QU3HK.

» Anekcanap CrenanoBud [1ormoB — pycckuii y4eHbIN, H300peTaTesb paauo.
* AllbTepHaTUBHAs YHEPTeTUKA.

* AKyCTHYECKHE CBOMCTBA MOJIYITPOBOJHUKOB.

* Aasipe Mapu Amiiep — OCHOBOIIOJIOKHUK 3JIEKTPOIUHAMUKH.

* ACUHXPOHHBIN JBUTATEb.

* AcTepousl.

* ACTpOHOMUS HAIIMX JTHEH.

* AtomHas ¢usuka. M3oromel. [IpuMeHeHne paarioaKTUBHBIX U30TOIOB.

* beCKOHTaKTHBIE METO/bI KOHTPOJISI TEMIIEPATYPBHI.

* bunonsipHbie TPaH3UCTOPHI.

* bopuc CemenoBuy SIkobu — Qu3uk 1 n300peTarTeb.

* Bennuaiimme oTKpBITHS (PU3HKH.

* Buapl anekTpruueckux pa3psaaoB. DIEKTpUUYecKUe pa3psaabl Ha CIyK0e uenoBeka.
* Bnusiaue nedexToB Ha (pu3nyeckre CBOMCTBA KPUCTAILIIOB.

* Bcenennast 1 TeMHas MaTepusl.

* ["aymniteo ["anniieit — OCHOBATENb TOYHOT'O €CTECTBO3HAHMS.

* [onorpadus u ee npuUMEeHEHHE.

* JIBU>KEHHE TeJla IEPEMEHHON MacCCHI.

* Jludpaxiys B HaIIeH KU3HH.

* XKuakue kpuctamibl.

* 3akonbl Kupxroda st 251eKTpruaecKoi 1merH.

* 3aKOHBI COXPAHEHUS B MEXAHHKE.

* 3HaYeHue OTKPpbITU ["anumnes.

* Urops BacunbeBny KypuaToB — ¢u3uK, OpraHu3aTop aTOMHOW HAyKU M TEXHUKH.
* Hcaak HproToOH — co3marens Kiiaccuueckon (pu3uk.

* lcnionb3oBaHue 37EKTPOIHEPT U B TPAHCIIOPTE.

* Knaccudukanus u xapakTepuCTHKHU 3JIEMEHTapHBIX YaCTHII.

* KoHCTpyKIIMOHHAs: IPOYHOCTh MaTepuala U €€ CBsI3b CO CTPYKTYPOH.

* KoHCTpyKIIMS ¥ BUJBI J1a3€POB.

* KpuonnekrpoHuka (MUKpO3JIEKTPOHUKA U XOJION).

* JIa3epHble TEXHOJOTUH U UX UCIOJIb30BaHUE.

* Jleonapno na Bunun — y4eHsblii 1 n300peTaTeb.

* MarautHbIe U3MepeHusl (MPUHITUIIBI TTOCTPOSHUSI TPUOOPOB, CIIOCOOBI U3MEPEHHUS
MarHUTHOTO MTOTOKa, MATHUTHOM UHYKIUN).

* Maiikn @apajeit — co3natens y4eHUs 00 3JIEKTPOMarHUTHOM IIOJI€.

* Makc [Inank.

¢ MeToa MeUeHBIX aTOMOB.

* MeTtonbl HAOMIOACHHS U PETUCTPALIUN PATUOAKTUBHBIX U3TYYCHHUI U YaCTHIL.
* MeTobl onpeaeseHus INIOTHOCTH.
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* Muxaun BacuibeBud JIOMOHOCOB — y4€HBIN SHIUKIIONEIUCT.

* Mogaenu atoma. OneiT Pezepdopaa.

* MonekynsipHO-KMHETHYECKasi TEOPHUsI UJI€aTbHBIX Ta30B.

* MosiHUSI — ra30BbIN pa3psl B IPUPOIHBIX YCIOBHSX.

*HaHOTEeXHOIOTHS — MEXIUCIUIUTHHAPHAS 001acTh PyHIAMEHTATFHOW W MPUKIATHON HAYKH U
TEXHUKH.

* Huxona Tecna: ;xu3Hb 1 HEOOBIYAWHBIE OTKPBITHS.

* Hukomait KonepHuk — co3aaTenb reJIMOLeHTPUYECKOM CUCTEMBI MUPA.

* Hunsc bop — onuH U3 co3mareneit COBpeMEHHON (PU3UKH.

*Hyxkiieocuntes Bo BeeneHHOMM.

* O0bsacHeHne (HOTOCHHTE3a C TOUKU 3pCHUS (DUBHKH.

* OnTHYECKHUE SBJICHUS B IPUPOJE.

* OTKpBITHE U IPUMEHEHHUE BHICOKOTEMIIEPATYPHOM CBEPXIPOBOIUMOCTH.

* [IepeMeHHBIN 2JIEKTPUYECKUIN TOK U €r0 TPUMEHEHHUE.

* [InazmMa — 4eTBEpTOE COCTOSHUE BEIIECTBA.

* [Imanetsr COMHEYHON CHCTEMBI.

* [TonmynpoBOAHUKOBBIE AATUUKU TEMIIEPATYPHI.

* [IpumeHeHne )KUAKUX KPUCTAIIIIOB B TPOMBIIUIEHHOCTH.

* [IpumeHeHue SAEPHBIX PEaKTOPOB.

* [Ipupona ¢peppomaraeTusma.

* [IpoGnemMbl IKOJIOTHH, CBS3aHHBIE C UCIIOJIb30BAHUEM TETUIOBBIX MAIIIHH.

* [Ipon3BoacTBO, Iepeaayda U UCIOIb30BAHNUE FIEKTPOIHEPTUU.

* [Ipoucxoxaenne CoHEYHON CUCTEMBI.

* [Ibe30anexTpudeckuii 3 (HEeKT ero mpuMeHeHue.

* Pa3zBuTHE CpeNCTB CBSI3U U PAAMO.

* PeakTuBHBIC JBUTATETN U OCHOBBI pa0OTHI TEMJIOBON MAIIUHBI.

* PeTMKTOBOE U3IIyYEHHUE.

* PenrrenoBckue yuu. cropus otkpsitus. [Ipumenenue.

* PoxxieHre 1 3BOJIIOLUS 3BE3 /.

* Poip K.O.IIMOJKOBCKOrO B pa3BUTUH KOCMOHABTHKH.

* CBEeT — 3JIEKTPOMArHUTHas BOJIHA.

* Cepreii IlaBnoBuu KoponaeB — KOHCTPYKTOp M OpraHuM3aToOp MPOHU3BOJICTBA PAKETHO-
KOCMHUYECKOW TEXHUKH.

* CJIbl TpEHUS.

* CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

» CoBpeMeHHas ¢pu3nyueckas KapTuHa MHUpa.

» COBpEMEHHBIE CPEJICTBA CBS3H.

¢ CoJiHIIE — HUCTOYHUK KU3HU Ha 3eMIIe.

* Tpanchopmatopsl.

* VIpTpa3BykK (MOTydeHHUE, CBOMCTBA, TPUMEHEHHUE).

* YrpaBiisseMblld TEPMOSIACPHBIN CUHTES.

* YCKOpUTENHN 3apsSyKEHHBIX YaCTHLL.

* Ous3ukKa ¥ My3bIKa.

» dusnueckne cBoicTBa aTMOCc(hephl.

* @OTOAJIEMEHTHI.

» ®oroaddexr. [Ilpumenenue siBiaeHus horodddekra.

*Xanc Kpucruan Dpcres; — OCHOBOIOJIOKHUK 3JIEKTPOMAarHeTU3Ma.

* YepHbIE JBIPHI.

¢ [ITkasna 31eKTPOMArHUTHBIX BOJIH.

* DKoJIorHYecKre NpoOIeMbl U BO3MOXKHBIE ITYTH UX PELLICHUS.

* DJIEKTPOHHAsI IPOBOIUMOCTH METAIIJIOB. CBEPXIPOBOAUMOCTD.

DM XpUCTHAHOBUY JIeHIT — pyCCKui (PHU3UK.
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2.4. MIEPEYEHDb IPAKTUYECKHWX 3AHATUIA

Ne HanmeHnoBaHue 3aHATHS Ne tempr | Komn-Bo
IIPAKTUYECKOIO 4acoB
3aHATHS
1 Pemrenne THIOBBIX 3a7ad Ha IMPUMEHEHUE 3aKOHOB 1.2 2
COXpaHEHHMsI UMITYJIbCAa M1 MEXaHWYECKOW SHEPTUu
2 Omnpenenenue ko3 unreHTa IIOBEPXHOCTHOT'O 23 2
HATSHKCHUS KUAKOCTH
3 Pemenne TUMOBBIX 3a7ad MO TeMe: «DJIEKTPUUECKOE 3.1 2
nose. 3akoH KynoHay
4 Onpenenenue od1ielt eMKocTH OaTapen KOHAEHcaTopa 3.1 2
5 Omnpenenenne 00IIEero COMPOTUBIICHUS yUacTKa IeTH 3.2 2
6 Pentenye THIIOBBIX 3amad o TeMe « MarHuTHOE IIOJIe 34 2
IIOCTOSIHHOTO TOKa»
7 Penienne THMOBBIX 3a/1a4 MO TeME «DJIEKTPOMAarHUTHAs 34 2
WHIYKIIHS
8 [TocTpoenue rpaduKoB Kose0aHui 3apsna, 3.5 2
HanpsDKEHUsT W CWJIBl  TOKa B DJIEKTPOMArHUTHOM
K0JIe0aTeIbHOM KOHTYPE
9 [IpeBpaiienue 3HEPruil SAEKTPUIECKOT0 U MATHUTHOTO 3.5 2
10JIeH B JIEKTPOMArHUTHOM KOJIeOaTEIbHOM KOHTYpE
Bcero: 18

3.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTH

CTYJAEHTOB

Coaepixkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe yueOHBIX JeiicTBHI)

BBenenue

YyelloBeKa Ha HTHOE MHEHHE.
TpaHUIIbl MOTPEITHOCTEN U3MEPEHU.
HOCTPOCHUH T'PapUKOB.

YMeHue  BBICKa3blBaThb  TUIOTE3BI

Ha0II0aEMBIX SIBJICHUIA.
YMenue npeajaraTtb MOJEIU SBJICHUM.

KApTHUHBI MUDA.

WuTepHera ans noncka nHGoOpMauu

TS

VYMeHHsT TIOCTaHOBKM LeJed JesATEeNbHOCTH, IUIAaHUPOBAHUS
COOCTBEHHOM NEATEIBHOCTH JIJIsl TOCTHKEHUS TOCTABICHHBIX LIETeH,

NpEABUACHUS BO3MOXHBIX  PE3yJbTaTOB
OpraHU3aIMy CaAaMOKOHTPOJIS U OLIEHKH MOJIYYEHHBIX PE3yJIbTaTOB.

Pa3BuTHe cOCOOHOCTH SICHO M TOYHO H3JIaraTh CBOM MBICIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHUS, BOCIPHUHUMATH WU
AHATM3UPOBATh MHEHHS COOCCETHUKOB, NMpHU3HABas MPaBO APYTroro

3TUX JCHCTBUIA,

[IpousBenenne wu3MepeHus: (PU3MYECKUX BEIMYMH M OLEHKA

IIpencraBiaeHue TrpaHULBl IIOTPEIIHOCTEHM W3MEPEHUU IIpH

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
N3noxxeHne OCHOBHBIX TMOJOXKEHUM COBPEMEHHOW HAy4YHOMU

[IpuBeneHve mNpUMEPOB BIUSHUA OTKPHITUH B (U3MKE Ha
Mporpecc B TEXHUKE U TEXHOJIOTMHM MpOou3BojCTBA. Mcmonab3oBaHue

00BsICHEHUSI

1. Mexanuka
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Kunemamuxa

[IpencraBneHre MEXaHMYECKOIO ABUXKCHHS Tela YPABHECHUSIMHU
3aBUCUMOCTH KOOPAMHAT U MPOEKLUEN CKOPOCTH OT BPEMEHHU.

[IpencraBieHne MeXaHMYECKOTO JBMXKEHHUS Tela Tpapukamu
3aBUCUMOCTH KOOPAMHAT U MPOEKLUEN CKOPOCTH OT BPEMEHHU.

OnpeneneHre KOOPAWHAT MPOUACHHOTO MYTH, CKOPOCTH H
YCKOpEHHUs Tela Mo rpadukaM 3aBUCUMOCTH KOOPAMHAT U MPOCKIUMA
CKOPOCTH OT BpeMeHHU. OmnpeneacHie KOOpAUHAT IPOUIEHHOTO IIyTH,
CKOPOCTM M YCKOpEHHs Tejla II0 YpPaBHEHUSAM 3aBUCHUMOCTHU
KOOpAMHAT U NIPOEKIUN CKOPOCTH OT BPEMEHHU.

[IpoBeneHne CpaBHUTENBHOIO aHalW3a pPABHOMEPHOIO U
PaBHOIIEPEMEHHOTO IBHYKECHUM.

VYka3aHue UCIONb30BaHMS ITOCTYNATEIBHOIO U BPALLATEIILHOTO
JIBIDKEHUN B TEXHUKE.

[Ipuobperenue ompiTa pabOThl B TPYNNE C BHIIOJIHEHUEM
Pa3IUYHBIX COLMAIBHBIX POJICH.

Pa3paboTka BO3MOXKHOM CUCTEMBI ISHCTBUI 1 KOHCTPYKIIUU

JUISL  DKCIIEpUMEHTAJIBHOTO  ONpPENEICHUS KUHEMAaTHYECKHUX
BEJIMYHH.

[IpencraBnenne wHboOpManMKU O BHAAX JBUKECHUS B BHUIC
TaOJIUIIBI

3axonul COXpAaHeHUus

HpI/IMeHeHI/Ie 3aKOHAa COXpaHCHHA HUMITYJIbCa AJI BBIYMCIICHHUA

6 MexaHuke M3MEHEHUHN CKOPOCTEH TeN MPHU UX B3aUMOAECHCTBUSIX.
N3mepenne paboThl CHJT U1 M3MEHEHHE KMHETHMYECKOW DHEPTUu
Tena.
Brruncnenue paboThl CUI U U3MEHEHUSI KHHETUYECKOM SHEprun
Tena.
Bbluncrienre NOTeHIMAIbHOW SHEPIUH TeNl B TPABUTALIMOHHOM
noJe.
Onpenenenne MOTEHINATbHON SHEpPruu yIopyro
nehOpMUPOBAHHOTO Tella TI0 U3BECTHOM aedopmanuu U KECTKOCTH
Tena.
[IpuMeHeHre 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPIUM IpHU
pacyeTax pe3ynbTaTOB B3aUMOACHCTBUN TEJI TI'PaBUTALIMOHHBIMU
CUJIAMU U CWJIAMHU YTIPYTOCTH.
VYkazaHue rpaHul] IpUMEHUMOCTH 3aKOHOB MEXaHUKH.
VYkazaHue y4eOHbIX JUCHUIUIMH, MPH H3Y4YEHUU KOTOPBIX
VICIIOJIb3YIOTCS 3aKOHBI COXPaHEHUS
2. OCHOBBI MOJICKYJIAPHOH (PM3MKHM M TEPMOIUHAMUKH
OcHogvl BrIinonHeHne 3KCIepuMEHTOB, CITYKalluX JIJIs1 000CHOBaHUS
MOJNEKYNAPHOLU MoJeKyIsipHO-kuHeTrnaeckoi Teopuu (MKT).
KUHemuyeckou Pemenne 3aiay ¢ npuMeHEHUEM OCHOBHOT'O YPaBHEHUS
meopuu. MOJIEKYJISIPHO-KUHETUUECKON TEOPUH Ia30B.

Hoeanvuwiui 2a3

OmnpeneneHue mnapaMeTpoB  BELIECTBA B ra3000pa3HOM
COCTOSIHUY Ha OCHOBAHWU YPAaBHEHUS COCTOSIHUS UAEAIBHOTO rasa.

OmnpeneneHue mnapaMeTpoB  BELIECTBA B ra3000pa3HOM
COCTOSIHUU M MPOUCXOJALINX MPOLIECCOB MO IpaukaM 3aBUCHMOCTH
p (T), V.(T), p (V).

OkcnepuMeHTabHOE nccnenoanue 3apucumoctu p (T), V (T),
p (V).

[IpencraBnenue B Buae rpaukoB U30XOPHOTO, H300apHOTO U
U30TEPMHUECKOTO MIPOLIECCOB.

Bpluncnenue cpeiHed KHHETHYECKOW JSHEPIMM TEIUIOBOTO
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JIBIKEHUSI MOJIEKYIT TT0 U3BECTHOM TeMIIEpaType BEIIeCTRA.
Bricka3piBaHue TrUmIoTe3 I OOBICHEHHS HAOIIOTaeMBIX
SIBIICHHH.
VkazaHue rpaHul] IpUMEHUMOCTH MOJEIH «UJealbHBIN ra3» u
3akoHoB MKT

OcHoevl
MepMOOUHAMUKU

W3mepenue konnyecTBa TEIJIOTHI B IPOLIECCaX TEIIONEPEIadHy.

Pacuer  konuuecTBa  TEIUIOTBI,  HEOOXOAMMOIO  JUIs
OCYILIECTBJIEHUS 3a/JlaHHOT0 IIpolecca ¢ Terulonepenadel. Pacuer
U3MEHEHHUsS. BHYTPEHHEH OSHepruu Tel, paboThl M NEpeAaHHOro
KOJIMYECTBA TEIUIOTBI C  HCIIOJIB30BAHMEM  IIEPBOrO  3aKOHA
TEPMOJVMHAMUKHU.

Pacuer paboThl, COBEpUIICHHOH Ta3oMm, 1O rpaduky
3aBucuMocTu p (V).

Bbruncnenue paboThl ras3a, COBEpPIICHHOW IPH H3MEHEHUH
COCTOSIHMSI 1O 3aMKHyToMy 1ukiay. Beruucnenne KIIJ 1pu
COBEpILEHUH Ta30M paboThl B MpolleccaXx M3MEHEHUS COCTOSHHS IO
3aMKHyTOMY LMKIy. OOBsSCHEHHE NPUHIMIIOB JIEHCTBUS TEIIOBBIX
MamuH.  JlemoHcTpamust  ponu  (GU3MKM B CO3MAHUM H
COBEPUICHCTBOBAHNUH TEIUIOBBIX JBUTATEICH.

WznoxeHne CyTH 3KOJOTHUECKUX MpoOIeM, O0OYCIIOBIEHHBIX
paboTOH TEIUIOBBIX JBUTATENEN U MPEII0KEHNE IIYyTH UX PEILICHHSL.

VYka3aHue rpaHull IpUMEHUMOCTH 3aKOHOB TEPMOIUHAMUKHU.

YMeHne BECTM [Ualor, BBICHYIIMBAaTH MHEHHE OIIOHEHTA,
y4acTBOBAaTh B JIUCKYCCUH, OTKPBITO BBIPa)KaTh M OTCTaMBaTh CBOIO
TOYKY 3pEHHUS.

Vkazanue y4eOHBIX MUCHUIUIMH, MPU H3YUYEHUH KOTOPBIX
UCMONB3YIOT y4eOHbIH MaTepran «OCHOBBI TEPMOJANHAMUKN

Cesoiicmea

napos,

JrcudKocmeti, meepowvlx mei

N3mepenue BIaxXHOCTH BO3/1yXa.

Pacyer  konmmyecTBa  TEIJIOTHl,  HEOOXOAMMOIrO  JUIS
OCYLIECTBJIEHUs TMpollecca Iepexoda BEHIeCTBa U3  OJHOTO
arperaTHOroO COCTOSIHUS B IPYTO€.

OKCIEPUMEHTAIbHOE  HCCIEAOBAaHUE  TEIUJIOBBIX  CBOMCTB
BEIIECTBA.

[IpuBeneHne mnpUMEPOB KAMWIISPHBIX SIBICHUW B OBITY,
NPUPOJE, TEXHUKE.

HccnenoBanne  MEXaHMYECKMX  CBOMCTB  TBEpPIBIX  TeEIL
[Tpumenenue pu3MUECKUX MOHATHI U 3aKOHOB B yUeOHOM MaTepHae
npo¢eCCHOHATIBLHOTO XapaKTepa.

Ucnons3zoBanne WMuTepHera mma mnoucka uHPOpMaum o
pa3paboTkax M MPUMEHEHHUSX COBPEMEHHBIX TBEPABIX M aMOpP(HBIX
MaTepHaJoB

3. DJIeKTPOAMHAMHUKA

Inekmpocmamuxa

Bbruncnenue cuil B3auMOJENUCTBUS TOUYEUYHBIX AJIEKTPUUYECKUX
3apsI0B.

Brruncnenue HanpsyK€HHOCTH 3JIEKTPUYECKOTO MOJS OJHOTO U
HECKOJIbKUX TOYEYHBIX OJEKTPUYECKUX 3apsioB. Bwluncienue
MOTEHLIKaNa 3JEKTPUUECKOro MOJI OAHOTO U HECKOJBKUX TOYEUHBIX
AIIEKTPUUYECKUX 3apsiioB. M3MepeHnue pa3HoCTH MOTEHIIUAIOB.

W3mepeHne »HHEPruM HJIEKTPUUYECKOTO TOJs  3apsKEHHOTO
KOHJIeHCaTopa.

Bbruncnenre sSHEprum 3JIEKTPUUECKOTO TMOJS 3apsKEHHOTO
KOHJIEHCATopa.

14



Pa3paboTka Twu1aHa W BO3MOXKHOM  CXEMBI  JICHCTBUH
AKCIIEPUMEHTAIILHOTO OIPEJCICHUST 3JEKTPOEMKOCTH KOHJAEHcaTopa
U JUDJICKTPUYECKOU MMPOHUITAEMOCTH BEIIECTRA.

HpOBe,Z[GHI/Ie CpaBHI/ITeHBHOFO aHaJin3a I‘paBI/ITaI_II/IOHHOFO 148
3JIEKTPOCTATUYECKOTO MOJICH

TTocmosnnbiil mox

N3mepenue MomHocTH 3neKTprueckoro toka. Mamepenne 21C
Y BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

BrinonHenue pacyeToB CUiIbl TOKA U HAIIPSKEHUHM HA y4acTKax
anekTpudeckux nenei. OObSICHEHHE Ha TMpUMEpEe 3JIEKTPUUYECKON
uenu ¢ AByms uctounukamu Toka (3/1C), B kKakoM cilydae HCTOYHUK
INEKTPUYECKON dHEPruu paboTaeT B peXUME reHepaTopa, a B KaKoM
— B peXHUME NOTpeOUTENS.

Onpenenenne TeMiiepaTypbl HUTH HakaiuBaHus. 3mepenue
IIEKTPUYECKOTO 3aps/a 3JIEKTPOHA.

CHsiTHE BOJIbTAMIIEPHOW XapaKTEPUCTUKH AUO/IA.

[IpoBeneHue CpaBHUTENHHOIO aHaNIM3a MOMTYIPOBOJIHHUKOBBIX
JIMO/I0B U TPUOJIOB.

Ucnonb3oBanne WHTepHeTa st moucka wuHDOpMauu O
MEPCIEKTUBAX Pa3BUTHUS NOJIYIPOBOJHUKOBONW TEXHUKH.

YcraHOBKa NPUYMHHO-CIIEACTBEHHBIX CBSI3€M

Macnummnovie saenenus

N3MepeHne WHAYKIIMM MarHUTHOTO MOJsA. Beruucienue cui,
JIEUCTBYIOIIMX HA IPOBOJHUK C TOKOM B MarHUTHOM TIOJIE.

Brlunciienne cui, OEHCTBYIOIIMX HA JJIEKTPUUYECKUH 3aps,
JBIKYIIUICS B MArHUTHOM TIOJI€.

UccnenoBanue  SIBJICHUN  DJIEKTPOMArHUTHOM  MHIYKLIHH,
CaMOUHIYKIIUU.

Brplunciienre 3Hepruu MarHuTHOTO TOJISL.

OOBbsICHeHHE TPHUHIINTIA ACUCTBUS AICKTPOABUTATEIS.

OOBsicHeHHEe TIPUHIUIIA JEHCTBHS TEeHEpaTOpa IECKTPUUECKOTO
TOKa W AJIEKTPOU3MEPHUTEIBHBIX NMPUOOpoB. OOBACHEHNE MPHHIINUIIA
JEHCTBUSI Macc-crieKTporpada, yCKopuTeseh 3apsyKeHHbBIX YaCTHII.

OOBsICHEHHE PO MATHUTHOTO TIOJISI 3€MIIU B KU3HU PACTCHUH,
JKMBOTHBIX, YCIIOBEKA.

[IpuBenenue PUMEPOB MPaKTUYECKOTO MIPUMEHEHUS
W3YYEHHBIX SBJICHHM, 3aKOHOB, IPUOOPOB, YCTPONCTB.

IIpoBencHue CPaBHUTEIBHOIO aHanusa CBONCTB
3JIEKTPOCTATUYECKOT0, MArHUTHOTO W BHUXPEBOrO AJIEKTPUYECKHUX
MOJICH.

OObsicHeHHEe Ha TPUMEPE MArHUTHBIX SBJICHHUH, TOYEMY
(bU3HKY MOXKHO pacCMaTPUBATh KaK METAIUCIUTUINHY

4. KoJjie0anus ¥ BOJHBI

Mexanuueckue
xonebanus

Hccnenosanue 3aBUCUMOCTH nepuoja KoJIeOaHUit
MaTEMaTUYECKOT0 MasTHUKAa OT €ro JJUHBI, MacChl U aMIUIUTYbI
KoJIeOaHU .

HccnenoBanne 3aBUCHMOCTH IepHOAa KojeOaHW rpy3a Ha
IPYKMHE OT €ro MacChl M JKECTKOCTH IIPYKUHBL. Bsruncienue
nepuosa KojeOaHWi MaTeMaTHYeCKOro MasTHHKA IO H3BECTHOMY
3HAYEHUIO €ro JJIUHBI. BbruncieHue nepuona kosiebaHuil rpys3a Ha
IPYXKHHE 110 H3BECTHBIM 3HAUYEHUSAM €ro MacCchl U KECTKOCTHU

PYKHUHBL.
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BbipaboTka  HaBBIKOB  BOCHPHHHMMATh,  aHAJIM3UPOBATh,
nepepadarbiBaTh M MPEABABIATh HMH(POPMAIMIO B COOTBETCTBUU C
ITOCTaBJIEHHBIMU 3a7a4aMHu.

[IpuBeneHne NpPUMEPOB AaBTOKOJIEOATEIBHBIX MEXaHUYECKUX
cucreM. [IpoBenenne kinaccupukanuu KojaecoaHmit

Ynpyeue eonnwv

W3mepenne [iMHBI 3BYKOBOM BOJIHBI 110  pe3yjbTaTaMm
HaOMroIeHUH HHTEPPEPESHITUN 3BYKOBBIX BOJIH.

Habmiogenne u oObscHEHHE SBICHUH UWHTepPEpEeHINH U
TU(PPaKIUU MEXaHUYECKUX BOJIH.

[IpencraBnenne oOnactell TNpPUMEHEHUs  yIAbTpa3Byka H
NEPCHEKTUBBl €r0 HCIHOJIb30BAHUSA B PA3IMUHBIX OOJIACTSX HAYKH,
TEXHHUKH, B METULIUHE.

N3noxeHne CyTH 53KOJOTMUYECKHX MpoOJieM, CBA3aHHBIX C
BO3/ICIICTBMEM 3BYKOBBIX BOJIH HA OPTaHU3M YEJIOBEKA

Dnekmpomaznummwle
rxonebanus

Habmroienue ocuuiiorpaMm rapMOHUYECKUX KOJeOaHUi CHITbI
TOKa B LIEIIH.

N3MepeHne »NEKTPOEMKOCTH  KOHAeHcatopa. M3MepeHue
MHIYKTUBHOCTb KaTyIIKH.

HccnenoBanue  ABIEHHMS  3JEKTPUYECKOIO  pE30HAHCA B
MOCJIEN0BATEIbHON LIENH.

[IpoBenenne aHamoruu Mexay (U3NUECKUMH BeIMYHMHAMU,
XapakTEPU3YIOIMMU  MEXAHUYECKYH0 M DJIEKTPOMATHUTHYIO
K0J1Ie0aTeIbHBIE CUCTEMBI.

Pacyer 3HaueHMil CHJIBI TOKAa W HAIPSIKEHUS HaA 3JIEMEHTaX
LENY IEPEMEHHOTO TOKA.

UccnemoBanme  mpuHOUNa  JOeHcTBUS — TpaHchopmaropa.
HccenenoBanue npuHIMNA IEHCTBUS T€HEPATOPa MEPEMEHHOTO TOKA.

Ucnons3oBanne WHTepHeTa s moucka WHGOPMAIMU O
COBPEMEHHBIX CI0co0ax nepeaadn AIEKTPOIHEPTUU

aﬂeKmPOMGZHMMHble
B6OJIHbl

OcymiecTBieHne panuornepenayn u paguonpuema.
UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOWIJIBHOTO TenedoHa.

Pa3BuTne 1IEHHOCTHOIO OTHOIICHUS K M3y4ae€MbIM Ha YpOKax
¢uzuk  O0BEKTAM ¥  OCBAaMBaeMbIM  BHUJAM  JICATEIHHOCTH.
OOBsicHEeHHE TPUHIUIHAIBHOTO Ppa3IYUsl TPHUPOABl YIPYTUX H
ANIEKTPOMATHUTHBIX ~ BOJIH. M3/0OXeHue CyTM  3IKOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX C OSJEKTPOMAarHUTHBIMH KOJEOAHUSIMU |
BOJIHAMH.

OOBsicHEeHHE POJU SJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HncciaenoBanusax Beenennoit

5. OnTuka

Ilpupooa ceema

[IpuMeHeHne Ha MPAKTHKE 3aKOHOB OTPAXKEHUS U MPETOMIICHHS

CBETa IPH PEIICHUHM 3a/1ad.

Onpez[eneHI/Ie CHGKTpaJII:HBIX FpaHI/II_[ I-IyBCTBI/ITG.J'IBHOCTI/I
YeJIOBEUYSCKOTIo Ijiasa.

YMeHue CTpOUTh HM300paXKeHHs MPEIMETOB, JaBacMble
JIMH3aMHU.

Pacuer paccTosiHUS OT JTMH3BI 10 U300paKEHUS TPEIMETA.

PacueT onTudeckoil CHIBI TUH3EI.

N3mepenue GOKyCHOTO pacCTOSIHUS JTNH3HI.

HcnbiTanue Mozeneil MUKpOCKOIIA U TeJIECKONa
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Boanoeswie ceoticmea
ceema

Habmionenue sBieHUs WHTEPPEPEHLUU 3IIEKTPOMATHUTHBIX
BOJIH.

Habmronenue siBinenust [udpakiiui 3JIeKTPOMAarHUTHBIX BOJIH.

HaGmronenue sSiBJICHUS MONSIPU3AIMN HIEKTPOMArHUTHBIX BOJH.

N3MepeHne IMHBI CBETOBOM BOJHBI 1O  Pe3yJbTaTam
HaOIIOAEHUS

sBieHnss uHTepdepenunn. Habmronenue sBneHus audpakiuu
cBera. HaOmioneHue sBIEHUS MOJSAPU3AlMU W JTUCIEPCHUU CBETA.
[Tonick paznuuuii © CXOACTBA MEXAY AUPPAKIMOHHBIM U
JTUCTICPCUOHHBIM CTIIEKTPAMHU.

[IpuBenenne  TpuUMEpPOB  TOSBICHUS B  NPUPOAE H
WCTIONIb30BAaHUsI B TEXHHKE SBICHHA WHTepQepeHInu, nudpakuuu,
noyisipu3allud U Aucrepcur  cBera. [lepedncieHwe  MeTOIIOB
MO3HAHUS, KOTOpPHIE HWCIIOJNB30BAaHBl TPU U3YYCHHUH YKa3aHHBIX
SIBJICHUU

6. D1eMeHTBbI KBAHTOBOI (PM3UKH

Kesanmosas onmuxa

Habmonenue ¢dotornexktpuyeckoro sddekra. OObsicHEHHE
3aKOHOB

CroneToBa Ha OCHOBE KBAaHTOBBIX MPEICTABICHHUH.

Pacdyer makcuManbHOW KHHETMYECKOW SHEPTrUM DIJIEKTPOHOB
npu HOTOIIEKTPUIECKOM 3 deKTe.

Onpenenenne pabOTHl  BBIXOJA DJEKTPOHA TIO0 TpaduKy

3aBUCUMOCTH MaKCUMaJIbHOM KUHETUYECKOU SHEPTUU
(OTOATIEKTPOHOB OT YacTOTHI cBeTa. VM3Mepenue pabOThI BBIXOIA
AJIEKTPOHA.

[lepeuncnenne mpuOOPOB yCTAaHOBKH, B KOTOPBIX MPUMEHSETCS
0e3MHEPIMOHHOCTH (poTOddeKTa.

OObsicCHEeHHE KOPITyCKYJISIPHO-BOJTHOBOTO  JTyali3Ma CBOWCTB
(GhOTOHOB.

OObsicHeHME  pOJM  KBAaHTOBOW  ONTUKM B  Pa3BUTHH
COBPEMEHHOU (QU3HKHU

Duszuxa amoma

Ha6nronenne nuHeHvYaThIx CIIEKTPOB.

Pacuer uwacTtoThl M JUIMHBI BOJIHBI HCITYCKa€MOT'O CBETa MpHU
IepexoJie aToMa BOJOPOAA U3 OJHOTO CTAl[MOHAPHOI'O COCTOSIHUS B
Ipyroe.

OOBsicHeHHE TMPOUCXOXKIACHUS JIMHEHYATOro CIEKTpa aroMma
BOZIOPO/Ia U PA3NINYUsl TMHEHYATHIX CIEKTPOB PA3IMUHBIX TA30B.

UccnenoBanue TuHEMYaTOro CeKTpa.

HccnenoBanue npuHIuna padoThl TIOMUHECIIEHTHON JIAMITHI.

Hab6nronenue n o0bsCHEHHE IPUHIINIIA JIEHCTBUS Jlazepa.

IIpuBeneHne NpuMepoB UCIIOJIB30BAHUS Ja3epa B COBPEMEHHOM

HayKe U TEXHHKE.

Ucnonp3oBanue WHTepHeTa i moucka WHGOPMAIMU O
NIEPCIEKTUBAX IPUMEHEHHSI JIa3epa

Qusuka  amomHo20
a0pa

Habmionenue TpekoB anbda-dacTull B kamepe Bunbcona.

PeructpupoBanue siIepHBIX M3IIy4EHUI C MOMOIIBIO CUCTYHKA
[eirepa.

Pacuer sHeprum CBsI3M aTOMHBIX SI/IED.

Omnpenenenue 3apsa ¥ MacCOBOIO YHCIIa AaTOMHOTO sjpa,
BO3HHKAIONIETO B PE3YJIbTaTe PAANOAKTUBHOIO paciajia.
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Brruncnenue SHEpIuu, 0CBOOOXKIArOIIEIiCS npu
paauoaKTUBHOM pacrajie.

Onpenenenrie TPOYKTOB SIAEPHON peaKiuu.

Breruncnenue dHEpruu, OCBOOOXKIAIOMICHCS TPH  SACPHBIX
peaKIusx.

[lonnMaHne NpPEeUMyIIECTB U HEJOCTATKOB HCIOJIb30BAHUSA
aTOMHOM SHEpPruu " MOHU3UPYIOLIUX W3TyYEHU B
MPOMBIIUIEHHOCTH, METUIIUHE.

W3noxxeHne CyTH SKOJOTMYECKHX MpPOOJIEM, CBA3aHHBIX C
OMOJIOTUYECKUM JIEHCTBUEM PAIHOAKTHUBHBIX M3ITYICHUN.

[TpoBenenmne knaccudukay 3JIEMEHTAPHBIX YACTHUI[ MO HUX
¢u3nUecKkuM XapakTepuUCTHKaM (Macce, 3apsay, BPEeMEHHU KHU3HH,
CIIUHY | T. 11.).

[TonnMaHue 1EHHOCTEH HAYyYHOTO MO3HAHMSA MHpa HE BOOOIIe
JUISL YeJIOBeYeCTBa B LIEJIOM, a JUIsl KaKJOoro oOydarolerocs JIMYHO,
LEHHOCTE!  OBNAJCHUS METOJOM HAy4YHOro TMO3HAHMUS  JUIsS
JOCTHIKEHUS ycexa B JJI000M BUJIE MPAKTUYECKOM IeSATENbHOCTH

7. JBoronus Becenennoi

Cmpoenue u Hab6nronenue 3a 3Be3namu, JIyHOH U TIIIaHETAaMU B TEJIECKOTI.
paseumue Bcenennoii HabmiogeHne COMHEUHBIX MATEH C IOMOIIBIO TEJIECKONa H
COJIHEYHOTI'O SKpaHa.

Ucnons3oBanue MHTepHeTa [uis MOMCKA  M300pa)keHUH
KOCMHUYECKHX 00BEKTOB U MHGOPMAITMH 00 X 0OCOOCHHOCTSX

OO6cyxaeHrne BO3MOXHBIX CIIEHAPHEB 3BOJIIOLUN BceneHHOi.
Hcnons3zoBanne MHTEpHETA 17151 MOMCKA COBPEMEHHOM MHGOpMAIIHI
0 pasButuu Bcenennoi. Onenka uHpoOpMANMKM C TO3UIHUU €€
CBOICTB: IOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJIHOTHI, aKTyaJIbHOCTU U

T. 1.
Jeonroyus 36€30. Brruucnenne sHeprun, 0CBOOOXKIAIOIICHCS PU TEPMOSISPHBIX

l'unomesa npoucxooicoenusi | peakuusx.

Conneunou cucmemuol dopMynHpoBKa MPOOIEM TEPMOSIEPHON SHEPTCTHKH.

OOBsICHEHNE BIUSHUS COJTHEYHON aKTHUBHOCTH Ha 3€MIIIO.

[TornMaHue poy KOCMUYECKHX MCCIICIOBAHUM, HX HAYYHOTO U
9KOHOMHMYECKOTr'0 3HAYCHHS.

OOcyxeHne COBPEMEHHBIX THIOTE3 O TPOUCXOXKICHUHU
CoJHEYHOH CHCTEMBI

4. YCJIOBUs1 PEAJIM3ALIMA ITPOT'PAMMBbI OBIIEOBPA3OBATEJBbHON
YYEBHOU JUCIIUITJIMHbI

4.1. TpeOGoBaHUsI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY O0ecIeYeHH 0
Peanuzanuss mporpamMmel TpeOyeT Haiauuue YydeOHOro KaOMHETa eCTECTBEHHOHAYUHBIX
JMCIUTIIIH

OobopynoBanue y4eOHOro KabuHeTa:

- MOCA/IOYHBIE MECTA MO KOJUYECTBY 00 yUaIOIIUXCS.

- pabouee MecTO TpernoaBaress,

- TOCKa TIKOJIbHAs

- TIeYaTHBIC/IIEKTPOHHBIE IEMOHCTPAIIIOHHBIC TIOCOOMS.

- y4eOHO-METOINYECKUE TTOCOOUS B AJICKTPOHHOM/TIEYaTHOM BUIE

- Komnrerotep: Intel Pentium 3.06Ghz 4gb 512Gb+monuTop: Benq FP531,
-MynsTuMenuitablil npoektop: Epson eb-x14g

18



4.2. UndopmanuonHoe olecnevyeHue oOydeHusi. IlepedeHb pekoMeHIyeMbIX Y4eOHBIX
u3aanuil, UHTepHeT-pecypcoB, 10MOJTHUTEIbHOMH JTUTEPATYPHI

OcHOBHBIC HCTOYHHKH:
l. [Munckuit, A.A. @wusuka: yueObHuk g cryd. yupexa. CIIO /A.A.JIunckui,
I'}O.I'pakoBckuii. - M.: DOPYM: UHOPA-M, 2017.
2. CrenanoBa, I'.H. ®usuka. YrnyOnéuuelii ypoBenb. B 2 u.: yuebnuk mis 10 xiacca
obmeobpazoBatenbHbIx yupexaennit/I'.H.Ctenanona. - M.: Pycckoe cnoso, 2013.
3. CrenanoBa, I'.H. ®usuka. YrnyOonéuusiii ypoBenb. B 2 u.: yueOnuk qma 11 kiacca
obmeobpazoBatenbHbIx yupexaennit/I'.H.Ctenanona. - M.: Pycckoe cnoso, 2013.

JonosHuTE/IbHbIE HCTOYHUKU:

l. Kacpsnos, B.A. ®uzuka: yueOHUK a5 001eo0pa3oBaTebHbIX yupexaeHuit. 11 kiacc.
bazossrit ypoens / B.A. Kacesino. — M.: [Ipoda, 2008.

2. Kacpsnos, B.A. ®uzuka: yueOHuK a1 o0mieoOpa3oBaTebHbIX yupexaenuit. 10 kiacc.
bazogsrit yposens / B. A. KacesinoB.— M.: [Ipoda, 2008.

3. Kacesnos, B.A. ®usuka.ll kn1. DBomronusa BcelleHHOH: HOIOJHUTENLHBIE TJIaBBI K
yueOnuky / B. A. KacesanoB.- M.: Jlpoda, 2008.

4. Kucenesa, I'.Il. ®usuka: ydeOHOe mocoOue IS MOATOTOBUTEIBHBIX OTICICHUMN
By30B/[.I1.KuceneBa, B.M.Kucenes. - Kpacnosipck: Cub. dhenepanbubiii yauepcuteT, 2011.

5. XKauepunk, B.D. CmpaBounuk mno wmaremaruke u ¢usuke/ B.D,)KaBHepuuk,
JI. . Maiicens, FO0.1.CaBunosa. — MH.: Beimn. mk., 2014.

6. Ouzuka B Qopmyrax U cxemax: ydeOHOe TocoOWe JUIsl IIKOJIHHUKOB U
abutypuenrtos/coct. O.B.Mansposa. — CII06.: Bukropus mroc, 2016.

NuTepHeT-pecypcebl:

l. @DenepanbHbll IEHTp HHPOPMALUOHHO-00PAa30BaTENBHBIX PECYPCOB [DIEKTPOHHBII
pecypc]: denepanbHBI 00pa3zoBaTENbHBIN MOpTaL. - Pexxum gocryna: http://fcior.edu.ru/, cBoOOHBIA.
2. Enunas xomnexius nudpoBbIX 00pa30BaTENBHBIX PEeCypcoB [DIEKTPOHHBIN pecypc]:

dbenepanbHbIii 00pa3zoBaTenbHbIN MopTat. — Pexxum moctyna: http://school-collection.edu.ru/catalog/,
CBOOO/THBIM.

3. EcrecTBeHHO-HayuHBIIT 00pa30BaTeNbHBIN TOpTal [DJIEKTPOHHBIA pecypc]. - Pexum
nocryna: http://www.en.edu.ru/, cBOOOTHBIH.

4. EnnHoe okHO pmocTyma kK oOpa3oBaTelnbHBIM pecypcam [DJIEKTpOHHBIA pecypc]:
denepanbHbIil 00pa3oBaTeNbHBIN OpTal.- Pexum mocryna: http://window.edu.ru/, cBOOOIHBIA.

5. Virtulab [DnekTpoHHBIN pecypc]|: BUpTyalbHas oOpa3oBaTeiibHas JIabopaTopus. -
Pexxum noctyna: http://www.virtulab.net/, cBo6oaHbIIi.

6. ®dusnka [DIEeKTPOHHBIA pecypc]: AMEKTPOHHBIA YIeOHBINH KOMITJIEKC ISl IIIKOJIBHIUKOB/
OTKpBITHIN KOJUTeIK.- Peskum moctyma: http://physics.ru/, cBOOOTHBIH.

7. @opmyJibl U pacyeThl OHJIANH [DJIEKTPOHHBIA PECYpC|: MHTEPAKTUBHBIA CIPABOYHUK. -

Pexum noctyna: http://www.fxyz.ru/, cBoOOOJHBIH.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI

KoHTpons u oImeHKa pe3ylbTaTOB OCBOCHHS 00Ie00pa3oBaTeNbHON Yy4eOHOM JUCIHILTAHBI
OCYIIECTBIISICTCSI MPEoIaBaTelieM B TPOIECCe NMPOBEICHHUS KOHTPOJIBHBIX M MPOBEPOYHBIX padoT,
MpOBEpKE JOMAITHUX 3a/laHui, TECTHUPOBAHMS, a TAK)KE OIICHKE BBIOJHECHUS OOYJarOIIUMUCS
WH/IMBUIYAIGHBIX 3aJaHUW, MPOEKTOB, WCCIeAOBaHUM. [IpoMexyTodHass aTrTecTanusi MPOBOAUTCS B
dbopMme IK3aMeHa.
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PesynbTaTsl 00yyeHHs
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMbI U METOJbI KOHTPOJISI M OLIEHKH
pe3yJbTATOB 00yUeHUs

YMmenuns:

OmuckiBaTh U OOBSCHATH (DU3UYECKUE SBICHUS U

CBOMCTBA  Tel. JBIKCHHE  HEOSCHBIX TeI |
HCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM; CBOWCTBAa Ta30B,
JKUAKOCTEM W TBEPABIX TEN, O3JIEKTPOMATHUTHYIO

UHIYKLUIO, PACIPOCTPAHEHHUE HIIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIC CBOWCTBA CBETa; M3ITy4YEHHE M IIOIJIOIICHHE
cBeTa atoMoM; (porordpdext

YCTHBIN KOHTPOJb (MHAVBUYAIBHBIN U
(pOHTATBHBIN).

BrimmonHeHne TeCTOBBIX 3aJaHUM.

IToaroroska cooOIIEHU.

3amura NpakTUYECKUX 3aHATUM.

OTMyarh TUIIOTE3bl OT HAYYHBIX TEOPHI

B3anmMoKOHTpOIE.

Jenath BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAILHBIX
JAHHBIX

OT4YeT Mo MPaKTUYECKUM 3aHATHSIM.
HaGHIO,Z[GHI/Ie N OILICHKA BBIIIOJTHCHUA
MPAKTUYECKUX JICHUCTBUIA.

[IpuBoguTh TpUMEpHI, IOKA3bIBAIOIIME, YTO:
HAOJIIOZGHUS M SKCHEPUMEHT SIBISIOTCS OCHOBOM ISt
BBIJIBIKECHUSI TUIIOTE3 U TEOPUil, O3BOJISIOT MIPOBEPUTH
UCTUHHOCTb TEOPETUUYECKUX BBIBOJIOB;  (pH3UYECKast
TEOpHsi JAaeT BO3MOKHOCTH OOBSCHATH HM3BECTHBIC
SBJIEHUS TIPUPOAbI U HaydHble (DaKThl, Mpe/CKa3bIBATh
eIl HEU3BECTHBIE SIBJICHUS

VYCTHBINA KOHTPOJIb (MHAWBUAYABLHBIN U
(pOHTATLHBIN).

IIpoexTHas neATenbHOCTD.

IToaroroska cooOIIEHU.

[IpuBOIUTH IpUMEPBI MIPAKTUYECKOrO
UCTIOJIB30BaHUsT  (PU3MYECKMX ~ 3HAHMI:  3aKOHOB
MEXaHWKH, TEPMOJUHAMUKUA W 3JEKTPOAMHAMHMKH B
MEIULIMHE; PpasIMUHbIX BHUJOB  3JIEKTPOMArHUTHBIX
W3TYYCHUN TSl PA3BUTHS PAJUO U TEIEKOMMYHHKAIIUK,
KBaHTOBOM ()M3MKM B CO3IAHUH SIEPHON SHEPreTHKH,
J1a3epoB

IToaroroska cooOIIEHU.
[Touck nunpopmanuu B HTEpHETE.
[IpoekTHas neaTenbHOCTb.

BocnprarMaTe 1 Ha OCHOBE NOJYYEHHBIX 3HAHUMI
CaMOCTOSITEIILHO OIICHUBATh uH(OPMAIIHIO,
comepxamtytocss B coobmenusix CMMU, HWarepHere,
HAYYHO-TIOMYJISIPHBIX CTAThsIX

[ToaroToBka cOOOIICHHIA.
[Touck nadopmanuu B laTepHeTE.
IIpoexTHas nesATenbHOCTD.

[IpuMeHSTh TIOMYYCHHBIC 3HAHHS JUIS PEIICHUS
br3rYecKux 3a1a4y

[TrceMeHHBIN KOHTPOJIb. BhINOTHEHHE
Pa3HOYPOBHEBBIX 3a/IaHUM.

Onpenenste xapakrep (PU3NUECKOTO IMporiecca Io
rpaduky, Tabimie, hopmyre

OrtueT 1o MPAKTUYCCKUM 3aHATUSAM.
TectupoBanue.
3amuTa NpakTHYECKUX 3aHATUM.

W3mepsaTh paa GU3HUECKUX BEIUYMH, TPEICTaBIIS
PE3YNbTaThl U3MEPEHUN C YUETOM UX IOIPEIIHOCTEN

OT4YeT Mo MPaKTUUECKUM 3aHATHSIM.

HaGHIO,Z[GHI/Ie N OILICHKA BBIIIOJTHCHUA
MPAKTUYECKUX JICHUCTBUIA.

3amuTa NpakTHYECKUX 3aHATHM.

3uanusa:

CMBICTT TIOHSITHIA: (PU3UYECKOE SIBIICHUE, THIIOTE3a,
3aKOH, Teopus, BEILIECTBO, B3aMMO/ICHCTBIE,
AIIEKTPOMArHUTHOE TIOJIE, BOJIHA, (DOTOH, aTOM, aTOMHOE
PO, HOHU3UPYIOIIME W3JIy4YeHUs, IUIaHeTa, 3BE3/a,
rajakTvka, BeeneHHas

YCTHBIN KOHTPOJb (MHAVBUIYAIBHBIN 1

(pOHTATBHBIN).

[TnceMeHHbI KOHTPOJIb.
TectupoBanue.

Brinonnenue Pa3HOYPOBHEBBIX

3aaHuid. 3aluTa NPaKTUYECKUX 3aIaHHil.

20



CMBICII  (PM3MYECKUMX  BEIWYMH:  CKOpOCTb,
YCKOpEHHe,  Macca,  CWia,  HMIYyJIbc,  padora,
MEXAHUYECKas ~ DHEpPrusi,  BHYTPCHHSS  DHEpPIWS,
a0comroTHasi TeMIeparypa, CpemHssl KUHEeTH4YecKas
SHEPrUs YACTHL[ BEILECTBA, KOJIMYECTBO TEIUIOTH,
IIEMEHTAPHBIN AIEKTPUYECKUM 3apsi

YCTHBIN KOHTPOJIb (MHAWBUAYATBHBIN U
(pOHTAIIBHBIIA).

[TnceMeHHbI KOHTPOJIb.
TectupoBanue.

Beinonnenune Pa3HOYPOBHEBBIX
3aJaHuH.

3anmTa NpakTUYECKUX 3aJaHuil.

CMBICT  (DU3MUYECKUX 3aKOHOB  KIJIACCHUYECKOM
MEXaHHUKH, BCEMUPHOTO TSATOTECHHSI, COXPaHEHHST SHEPTHA
UMITYJIbCa U DIICKTPUYECKOTO 3apsia, TePMOIMHAMHUKH,
AJIEKTPOMArHUTHON MHAYKIHH, (hoTodddekra

BKJIQJl POCCHHCKMX M 3apyOSKHBIX YUYCHBIX,
OKa3aBIIMX HauOOJIbIIIeE BIMSHUE HA Pa3BUTHE (DU3UKU

[ToaroroBka cOOOIICHUIA.
[Touck nadopmanmu B laTepHeTeE.

6. KOHKPETU3ALUSI PE3YJIbTATOB OCBOEHMSI OBILIEOBPA30BATEJILHOI
YYEBHOM JUCLHUILINHEI

HaszBanus nmpaktuyeckux padoT, MPakTHUECKUX 3aHITHH,
J1a00paTOPHBIX pabOT

Ymern e[loctpoenne rpadukoB KkoneGaHwii  3apsna,
e OruchIBaTh u OOBSCHATH | HANIPSDKEHUST M CWJIBI TOKAa B DJIEKTPOMArHUTHOM
du3uyeckne SIBICHUST M CBOMCTBA Tel: | KOyeOaTeIbHOM KOHTYpe
JBHKCHUC HEOCCHBIX TENl U HUCKYCCTBCHHBIX oHpeBpa]_ueHHe 3Heprp1f/'1 SJICKTPHUUICCKOIO u
CIIyTHUKOB ~ 3€MJIM;  CBOMCTBAa  TIa30B, | MATHUTHOI'O nosuei B AJEKTPOMAarHuTHOM
KUJIKOCTEN u TBEPBIX TCIL, | KoJIeOATEIbHOM KOHTYpPE
3JIEKTPOMATHUTHYIO WHTYKLIHIO,

pacrpocTpaHeHue 31eKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOWMCTBA CBETA; W3JIyYEHUE MU
TIOIJIOIIEHHE CBeTa aToMoM; (poTtorddexT

e OTM4aTh THUIOTE3bl OT HAyYHBIX
TEOpHi

e Jlenath BBIBOJIBI Ha  OCHOBE
AKCHEPUMEHTAIIBHBIX TAHHBIX

e OnpenenaTe Xapakrep (pU3NUECKOro
npoiiecca no rpaduky, Tadauie, hopmyre

3HaTh Tema 1.1 KunemaTtuka

eCMBICII  TOHATHIL  (hu3myeckoe Tema 1.2 Jlunamuka
SIBICHWE,  TUIOTE3d,  3aKOH,  TEOpHs, Tema 1.3. Mexanndeckue KojaeOaHus ¥ BOJIHBI
BEILIECTBO, B3aUMOJICHICTBHE, Tema 2.1. OCHOBBI MOJEKYJSIPHO- KHUHETUYECKON
ANIEKTPOMArHUTHOE TI0JIe, BOJHA, (OTOH, | TCOPUH
aroM, AaroOMHOE SJpO, HOHM3UPYIOIIUE Tema 2.2. OCHOBBI TEPMOANHAMUKHI
W3Ty4eHUs], IUIaHETa, 3BE3/1a, TaJlaKTHKA, Tema 2.3.ArperatHble COCTOSHHMSI BEIIECTBA U
Bcenennast (a3oBbIe MIEPexX0/Ibl

CamocrosiTesbHast padoTa Pabota ¢ KoHCIIEeKTOM

Pabota c yueOHoIi muTepaTypoit
IToaroroBka OTYETOB MPAKTUYECKUX 3aHATUU
Pabota c Tabmauneit MHOkuTENEH 1 nmpuctaBok CU

CocraBnenue anropurma peuieHus
KMHEMaTUYECKUX 3a]1a4.
Omnpenencuue HEKOTOPBIX MEXaHUYECKUX

MapaMeTpoB  YEJOBEYECKOTO  OpraHu3Ma: CpeaHel
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CKOPOCTH JIBUJKEHUS KPOBH B apTEPHUSX, BEHAX; CKOPOCTHU
pacIpoCTpaHEHHUs pa3Apa)KeHus 110 HEPBaM.

CocraBiieHHEe anropuT™Ma peuIcHUs JUHAMHYECKHUX
3a1a4.

CpaBHEeHHE  BEKTOPDHOTO W KOOPAMHATHOIO
CIOCO0OOB HAXOXKACHUS PaBHOJCHCTBYIOIIEH HECKOIBKUX
CHIL

CocraBiieHHe KOHCIIEKTa «YCIIEXH B OCBOEHUH
KOCMHYECKOTO ITPOCTPAHCTBAY.

PaccmoTpenue ronocoBoro U CIryXoBOIrO amrmapara
4EJIOBEKA.

Ymern

o VI3mepaTh psl PU3NUECKUX BEJTUUMH,
NPENCTAaBIA  PE3yabTaTbl M3MEPEHHH ¢
Y4ETOM UX IOIPEIIHOCTEN

e OnpeneneHue Kod(QQPHUIUEHTa MOBEPXHOCTHOTO
HATSDKEHUS JKUAKOCTH

3HaTth

eCMBICT  (PMBUYECKHX  BEIUYUH:
CKOpOCTb,  YCKOpEHHe, Macca, CHIa,
UMITYJIEC, Pab0Ta, MEXaHWYECKasl SHEPTH,
BHYTPEHHSS SHEPIH, a0comoTHast
TeMIleparypa,  CpeOHssi  KWHETHYecKas
SHEPrusl YacTWI] BEILIECTBA, KOJIMYECTBO

TEIUTOTHI,
3apsiz

AJIEMEHTApHBIA  JIEKTPUYECKUNA

Tema 1.1 KunemaTtuka

Tema 1.2 Jlunamuka

Tema 1.3. Mexannueckue Koyie0aHusi U BOJTHBI

Tema 2.1. OCHOBBI MOJNEKYJISPHO- KUHETHUECKOMN
TEOpuun

Tema 3.1. DnexTpocTtaTuka

Tema 3.2. I[ToCTOSIHHBIN STEKTPUIECKHUI TOK

CamocrosiTesibHast padoTa

PaboTta ¢ KoHCIIEKTOM

PaGora ¢ yueOHoi1 muTeparypoit

[ToaroToBka OTYETOB MPAKTUYECKUX 3aAHATUN

Koncnekt «Cuibl ¥ 3HEPrusi MEKMOJIEKYJISIPHOTO
B3aUMOICUCTBHUI»

CpaBHUTENBHBII
TEMITEPATYPHBIX KA.

3amonHenue Taduuibl «M3omporecchy

3anonuenune Tabnuiel «[Ipumenenue 1-ro Havana
TEPMOJAMHAMUKH K U30IPOLIECCAM B Ta3em.

Koncnekr «Buabl TemnoBbeix apurateneil. Oxpana
TIPUPOIBDY.

[TocTpoenne rpaduka mo Tabmauie «3aBUCUMOCTH
NaBJI€HUS W IUIOTHOCTM HACBIIEHHOIO Iapa oOT
TEMITePaTypPhI».

N300paxkeHNe CHEKTPOB SIEKTPUUECKHUX IMOJICH
CHUCTEMBI IBYX OJTHOMMEHHBIX 3apsI0B.

AHalli3 W CpaBHEHUE DOJIEKTPUUYECKUX CBOWCTB
Pa3IUYHBIX TKAaHEH YeT0BEYECKOTO OpraHu3Ma.

aHaJIn3 PA3INIHBIX

Hccnenosanue B JOMAIIHUX YCIIOBHSIX
JNIEKTPU3ALMNA HATYypPaAJIbHBIX U CUHTETHYECKUX BEILECTB.
CpaBHMUTENBHBIM  aHATU3  CKOPOCTH  Apeiida

AJIEKTPOHOB B MeETallIe U CKOPOCTH PaCHpOCTpaHEHUs
AIEKTPUUYECKOTO TOKA.

AHanu3 BOJIbTAMIIEPHOM XapaKTEPUCTUKU TOKA B
MCTAJUIMYCCKUX MMPOBOAHUKAX.

Brruncnenue 3apsa 3J1eKTpoHa Ha OCHOBE 3aKOHOB
NIEKTPOJIN3A.

22




KoncnekT «Bubl ra30BbIX pa3psioBy.

3anoJyiHeHHe oboOaroniei TaOJIULIBI
«INEKTPUYECKHUI TOK B PA3JIMYHBIX CPEIAX».
CpaBHHUTENBHBIA  aHAM3  AJIEKTPUUYECKOTO U

MAaTrHUTHOT'O MOJIEH.

YMmeth

e [IpuBoIUTH MIPUMEPBI
MPAKTHYECKOTO UCTIONB30BaHUS (PH3UUECKUX
3HAHUM: 3aKOHOB MEXaHUKH,
TEPMOJMHAMUKA M  3AJIEKTPOJMHAMUKH B
MEIUIIMHE; Pa3IMYHBIX BUJIOB
3JIEKTPOMArHUTHBIX W3ITyYeHUI JUTST

pa3BUTHS pagvo M TEIEKOMMYHHKALUM,
KBaHTOBOW (DM3WKH B CO3JaHUM SIICPHOI
SHEPIETUKHY, JIa3epOB

e [[prMEeHATH MTOTy4YEeHHbIE 3HAHUS JIJIs1
pereHns GU3MUECKHX 3a1a4

eBocnpunrMatb M Ha  OCHOBE
MOJTYYEHHBIX ~ 3HAHUM  CaMOCTOSITEJIBHO
OLICHUBAaTh UH(POPMAIIMIO, COAEPKALIYIOCS B
coobmennsix CMMU, HWutepHere, HaydHO-
TIOITYJISIPHBIX CTAThSIX

e PerreHne  THITOBBIX 3aqa4 Ha TPHUMCHCHUC
3aKOHOB HBIOTOHa, 3aKOHa BCCMHUPHOI'O TATOTCHUA

ePemieHne THUMOBBIX 33Jady Ha [PUMEHEHHE
3aKOHOB COXpaHEHMs] HMIIYJIbca U MEXaHHYEeCKOU
SHEpPIrun

ePemieHne  TUMOBBIX 3ajgau o  TeMe:
«InekTpudeckoe nojie. 3akoH Kymnonay»

eOnpeneneHne  oOmeil  emkocTh  OaTapeu
KOHJIEHCATOpa

e OnpenenieHUe OOIIETO COMPOTUBIIEHUS YydYacTKa
i (S0051

e PemieHrie THITOBEIX 3a7ad 110 TeMe « MarHuTHoe
I10JIE TIOCTOSTHHOTO TOKa

e Pemenue THUIIOBBIX
«DNEKTPOMArHUTHASI HHIYKLIHSI

3a7a4 o TEME

3HATh
® CMBICIT br3HYeCcKuX 3aKOHOB
KJTaCCHYEeCKOH  MEXaHUKH,  BCEMHUPHOTO

TSATOTEHUSI, COXPAHEHUs] SHEPIUU HMMITYJIbCa
U DJIEKTPUYECKOT0 3aps/a, TEPMOJIMHAMUKHY,
AIIEKTPOMArHUTHOM VHAYKLWH,
dororddexTa

® BKJIQJ] POCCHUCKMX U 3apyOeKHBIX
YUYEHBIX, OKa3aBILMX HauOOJbIIee BIHMSIHUE
Ha pa3BUTHE PU3UKU

Tema 3.1. DnexTpocTraTuka

Tema 3.2. IToCTOSIHHBIN 3TEKTPUIECKHUI TOK

Tema 3.3 DnexTpuueckuil TOK B MOIYIPOBOAHUKAX

Tema 3.4. MarautHoe nosne

Tema 3.5. DnexkTpomMarHuUTHbIE KOJEOaHUS W
BOJIHBI

Tema 5.1. KBanToBas ¢puzuka

Tema 5.2.®u3nka atoma

Tema 5.3. ®uszuka aTOMHOTO si7Ipa

Tema 6.1. DBoroNs BCEJIEHHON

CamocrosiTesibHast padoTa

PaGora ¢ xoHCTIEKTOM

PaGora ¢ yueOHoi1 muTeparypoit

[ToaroToBKa OTYETOB MPAKTUYECKUX 3aHATHN

CaMomnorotToBKa K J1abopaTtopHoii padore.

Uccnenosanue BiausHusi [IAB Ha moBepxHOCTHOE
HAaTSXKEHUE BOJIBI.

Koncnekt «Buast nedopmariuiiy.

3amonHeHne TaOMUIBl «BUIBI KPUCTAIITMYECKHUX
CTPYKTYpP».

AHanu3 auarpaMmbl pacTs>KEHUM.

KoncnekT «Yckoputenu 3apsiKE€HHBIX YaCTHUID.

Ananuz Xapaxkrepa B3aUMOJCICTBUSA
ANEKTPUYECKUX 3apsJ0B U MATHUTHOI'O B3aUMOJAECHCTBUS
TOKOB.

BeIsiBIIEHME pONM MarHUTHBIX MOJIEH B SIBICHUSX,
npoucxoamux Ha CoJHIe.

3apucoBKa CXe€M JKCHEPUMEHTOB MalKenbCoHa U
Pewmepa.

JlokazarenbCcTBO 3aKOHOB OTpa)KEHUs u
IIPEJIOMJICHUS CBETA HA OCHOBE IIpuHIMna [ roirenca.
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CamoroaroToBka K JJabopaTropHbIM padoTaM.

Koncnekr «Y® u UK vactu cnekrpay.

Koncnekr «/[udpakmonnas pemerka.

CpaBHEeHHE DHEpPrHMil KBAaHTOB  KpacHOro |
(hHoIeTOBOTO CBETA.

CocraBneHne  mIaH-KOHCIEKTa  «BHyTpeHHUI
dhoTodddekT, ero npuMeHESHHEY.

Koncmexr «IKCIepUMEHTAIbHbIE METOJIbI
perucTpaluu 3apsHyKEHHBIX YaCTHI).

CocraBnenune  miaH-koHcnekta  «llomyuenue
PaZMOaKTUBHBIX U30TOMOB U UX IPUMEHEHUEY.

3apucoBKa IPUHLMIIMAIBHOW CXEMBI SAJEPHOTO
peaxTopa.

Bbruucnienne opOUTANBHBIX CKOPOCTEH IUIaHET C
UCIOJIb30BaHWeM Ta0nuubl «OCHOBHBIE CBEJIEHUS O
MJIaHETax.

Onpenenenue nmapamMeTpoB Haiiei ['ajakTuku» 1o
IIKOJIBHOMY aCTPOHOMHUUYECKOMY KaJIEHAAPIO.
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