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1. IOACHUTEJIBHAS 3AIIMCKA

1.1. O6saacTh NpUMEHEHNsI TPOTPAMMBI

Pabowas mnporpamma oOmieoOpa3zoBaTenbHON y4eOHOW AMCHUIUIMHBI (Jajee Mporpamma)
«Dwu3nkay SABISETCS YaCThIO OCHOBHOW 00pa3oBaTelbHOW mporpammbl B cooTBeTcTBUU ¢ PI'OC 1o
cneunanbHocTd 09.02.07 MHpOpMaLmOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

B mporpaMMy BKJIIOYEHO COJEp’KaHUE, HalpaBleHHOE Ha (OpMHpOBaHHE Yy CTYACHTOB
KOMIICTEHIIMHI, He0OX0aUMBIX s KadecTBeHHOTro ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
0o0pa3oBaHus C MOIYYEHHEM CPEIHEro 00IIero oopa3oBaHus; IPOrpaMMbl OATOTOBKU CIHEIIMATUCTOB
cpennero 3sena (I[IICC3).

Ona sBrsieTcs enuHON aiia Becex (opm oOydenms. Pabouast mporpamMma CIy’)KUT OCHOBOH IS
pa3paboOTKH TeMaTHYECKOTO TIaHA U KOHTPOJIBHO- O1leHOYHBIX cpenacTB (KOC)obmeobpa3zoBaTenbHOM
y4e6Ho# TUCHUTUIMHBI 00pa30BaTEIbHBIM YUPEXKICHUEM.

1.2. Mecto o00meo0pa3oBaTeibHON Y4eOHOHl JMCHMILIMHBI B CTPYKType OCHOBHOM
o0pa3oBaTe/IbHOW MNPOrpaMMbI: JTUCIHUIUIMHA BXOJUT B LHUKJI 0OHIe00pa30BaTEIbHBIX YYEOHBIX
mucrumuina.  OcBoeHue 001eo0pa3oBarenbHOM yueOHOW IUCHHUIUIMHBI «Du3uka» CcrmocoOCTByeT
(GOpPMHUPOBAHHMIO Yy CTYIEHTOB NPO(ECCHOHATBHBIX KOMIETeHIMH 1o crueruanbHoct 09.02.07
HNudopmanroHHbIe CUCTEMBI M IPOTPAMMHUPOBAHUE

OpnHoBpeMeHHO € Mpo(ecCHOHANBHBIMH KOMIETEHIMSIMH Y CTYICHTOB, OOy4arommxcs IO
obmieoOpa3oBarenpHO  y4eOHOW  aucuuruimHe «Du3nMKa»  CO3MAOTCS  NPEANOCBUIKH IS
dbopMupoBaHHs OOIMMX KOMIIETEHIIMIA: BBIOMPATh CIOCOOBI pelieHus 3anad MmpodecCHOHATBHON
NESATENIbHOCTH, TMPUMEHHUTENFHO K PAa3JIMYHBIM KOHTEKCTaM; OCYHIECTBIATH TIOUCK, AaHAIU3 H
WHTEpIpeTanuio WH(pOpManuyu, HEOOXOAUMOW HJisi  BBIIOJHEHHS 3a1ad  npodeccrnoHambHON
NEeSTENIbHOCTH, TUIAHUPOBAaTh W PEATH30BBIBATH COOCTBEHHOE MPO(ECCHOHANBLHOE W JIMYHOCTHOE
pa3BuTHe, paboTaTh B KOJUIEKTHMBE M KOMaHJE, 3(PPEeKTUBHO B3aMMOJEHCTBOBATH C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH, OCYIIECTBISATh YCTHYIO U THCHMEHHYI0 KOMMYHUKAIUIO Ha
rOCy/IapCTBEHHOM $SI3BIKE C YU€TOM OCOOEHHOCTEN COLIMAIBLHOTO U KYJIbTYPHOTO KOHTEKCTa, MPOSIBIATh
IPaXTAHCKO-MATPUOTHUYECKYIO TIO3HIIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEIIEHHE Ha OCHOBE
TPaJMLMOHHBIX OOIIEYEIOBEYECKUX LIEHHOCTEH, CONEeWCTBOBATh COXPAHEHUIO OKPYKAIOIIEH Cpelibl,
pecypcocOepexenuto, 3PQPEKTUBHO JIEHCTBOBaTh B UPE3BBIUANHBIX CHUTYyalMsX, HCIOIL30BaTh
cpeacTBa (PU3MYECKOM KyNbTYpbl JJIsi COXpaHEHUS U YKpEIUIeHHs 3JI0pOBbS B Ipoliecce
npoeCCUOHATBHON  JEeSATEIBbHOCTH M HOJJEp)KaHUs  HEoOXOIUMOro  YpoBHS  (hu3MyecKon
MOJTOTOBICHHOCTH,  HWCIOJb30BaTh  MH(MOPMAIMOHHBIE TEXHOJOTMH B  IPOodecCHOHATHLHON
NESTENIbHOCTH, I0JIb30BaThCs MPO(ecCHOHABHON  MOKyMEHTalueld Ha TrOCYJapCTBEHHOM W
MHOCTPAaHHOM SI3bIKaX, IUJIAHUPOBATh MPEIIPUHUMATENBCKYIO AEATEIbHOCTh B MpOo(eCcCHOHAIbHOM

cepe.

1.3. leau u 3agaum o0mIe00pa30BaATEJbHOM Y4YeOHOW MUCHUIUVIMHBI — TpPe0OBaHHUS K
pe3yJIbTaTaM OCBOeHHs 0011e00pa3oBaTeIbHOI y4eOHOH AU CHUIINHBI

OCHOBHBIMU LIENISIMU U3Y4€HUS POrpaMMbl «DU3HKa» SBIISIOTCS:
- OCBOCHME 3HAHUH O (YHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX W MPHUHIUIAX, JIeXKAIlUX B
OCHOBE COBPEMEHHOU (pU3MUECKON KapTHHBI MUPA; HanboJiee BaXKHBIX OTKPBITUAX B 00JacTU (DU3UKH,
OKa3aBIIMX ONpEENAIoNlee BIMSHAE Ha Pa3BUTHUE TEXHUKM M TEXHOJOTMM;, METOJaX Hay4dHOIo
MO3HAHUS NPUPOJIBL;
- OBJIa/ICHUE YMEHUSMHU MPOBOAMUTH HAOIIOAEHUS, IJIAHUPOBATh M BBINOJIHATH SKCIIEPUMEHTHI,
BBIJIBUTaTh THUIOTE3bl M CTPOUTh MOJIENH, IPUMEHATh IOJY4YEHHblE 3HaHMS MO (u3Mke A
00BSICHEHUS! Pa3HOOOPA3HBIX (PU3NUECKUX SIBIICHUH U CBOWMCTB BEIIECTB; MPAKTUYECKU HCIOIb30BATh
(du3nyeckre 3HaHUs; OLICHUBATh JOCTOBEPHOCTh €CTECTBEHHO- HAYYHOU MH(pOpMALIHH;
- pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPUECKHX CIIOCOOHOCTEH B
nporecce MpUOOpeTeHusl 3HaHUM U yMEHUH 1o (pU3MKe C UCIOIb30BaHUEM Pa3IMYHBIX UCTOYHUKOB
UH(POPMALIUU ¥ COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH;



- BOCIIUTAaHHE YOEXKIECHHOCTH B BO3MOKHOCTH IO3HAHHS 3aKOHOB TNPHUPOJBI, UCIIOIb30BAHUS
NOCTHXKEHUN (u3MKM Ha Olaro pa3BUTHsS — 4YEJOBEUECKOM LMBUIM3ALMU; HEOOXOIUMOCTH
COTPYAHHMYECTBA B TIPOLIECCE COBMECTHOIO BBIMOJHEHHS 3a]a4, YBaXXUTEIHHOI'O OTHOIICHUS K
MHEHHIO ONIIOHEHTA MPHU O0CYKACHUH MPOOJIeM €CTECTBEHHO — Hay4YHOTO COJIEPKaHUs; TOTOBHOCTH K
MOpPaJIbHO-ITUYECKON OLIEHKE HCIIOJIb30BAaHUSI HAYYHBIX JTOCTHIKEHUH, YyBCTBA OTBETCTBEHHOCTH 32
3alIUTy OKPYKAIOIIEH CPEIbI;
- UCTOJb30BaHNE NPUOOPETEHHBIX 3HAHMW W YMEHUH I pELICHUS TPaKTHUYECKH 3ajad
NIOBCEHEBHOM kKM3HM, oOecrieuyeHHss ©O€30macHOCTH COOCTBEHHON JKM3HM, pPalMOHAIBLHOTO
IPUPOIONIONB30BAaHUSI U OXPaHbl OKpY’Kalolled cpelbl U BO3MOXKHOCTh NPUMEHEHUs 3HaHUN TpU
peIIeHUH 3a/1a4, BO3HUKAIOIIUX B MOCEYIOMEH MpodhecCHOHAIbHON A TeIbHOCTH.
B pesynbTaTe nzydenus o0mieodpazoBaTenbHON yaeOHOM TUCIUIUIMHBI CTYAEHT T0JIKeH:

3HATH/IOHUMATD:
- CMBICJ TIOHSTHIN: (PU3NYECKOE SIBJICHHE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aUMO/ICIICTBHE,
3JIEKTPOMArHUTHOE I0JIe, BOJIHA, (JOTOH, aTOM, aTOMHOE SIIPO, MOHU3UPYIOIINE U3ITy4yeHus, TIaHeTa,
3Be3/1a, rallakTukKa, Beenennas;
- CMbICT (U3UYECKUX BEIIMYMH: CKOpPOCTb, YCKOpEHHE, Macca, Cujia, HMIYJIbC, padoTa,
MEeXaHMYeCKasi JSHEprusi, BHYTPEHHSS SHEprusi, aOCOJIOTHAs TEMIEparypa, CpedHss KUHETH4YecKas
SHEPTHUs YaCTHI BELIECTBA, KOJMUECTBO TEIJIOTHI, SIEMEHTAPHBIN AJIEKTPHUUECKU 3apsi;
- CMBbICH (PU3UYECKUX 3aKOHOB KJIACCUYECKOW MEXaHUKH, BCEMHUPHOIO TATOTEHHS, COXPaHEHUS
SHEPruM, MMITYJIbca U DJIEKTPUYECKOro 3apsia, TEPMOAMHAMHKH, 3JIEKTPOMArHUTHON WHIYKIUH,
doroaddekra;
- BKJIaJ] POCCHICKUX M 3apyOeKHBIX YUEHBIX, OKa3aBIIMX HauWOOJIbIIEE BIMSHHUE HA Pa3BUTHE
bu3uKy.

yMeThb:
- OIUCHIBaTh M OOBSCHATH (PU3WYECKHE SBJICHHMS WU CBOWCTBA TEN: JBW)KEHHE HEOECHBIX Tel U
HCKYCCTBEHHBIX CITYTHHKOB 3€MJIM; CBOWMCTBA Ta30B, *KUIKOCTEH M TBEPABIX TEN; AJIEKTPOMATHUTHYIO
UHIYKLMIO, PaclpOCTPaHEHHE O3JEKTPOMArHUTHBIX BOJIH, BOJHOBBIC CBOWCTBA CBETa; W3IIyYeHHE H
TIOTJIONICHKE cBeTa aToMoM; (poTodpdekT;
- OTJIMYATh THUIIOTE3bI OT HAYYHBIX TEOPUIL;
- JIe1aTh BBIBOJIbI HA OCHOBE SKCIIEPUMEHTAIBHBIX JaHHBIX;
- MPUBOAUTH MPUMEPDI, MOKA3bIBAIOIINE, YTO: HAOMIOACHUSI U SKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM ISt
BBIJIBIDKCHUSI TUIIOTE3 U TEOPHIA, TIO3BOJISIOT MMPOBEPUTH HCTUHHOCTH TEOPETHUECKUX BBIBOJIOB; (PH3UYECKast
TEOpHsl Ja€T BO3MOXKHOCTb OOBSICHSITH M3BECTHBIC SIBJICHHS MPHPOABI U HaydHbIe (DaKThl, MPEACKA3bIBATH
eIl HEU3BECTHBIE SBIICHNUS;
- NPUBOJUTH TPUMEPHI MPAKTHYECKOTO HCIOJIB30BaHUA (PU3MUYECKHX 3HAHMN: 3aKOHOB MEXAHUKH,
TEPMOJIMHAMUKHU U SJIEKTPOIMHAMUKY B MEJIULIMHE; PA3IMYHBIX BUJIOB JICKTPOMArHUTHBIX M3Ty4EHHUN IS
Pa3BUTHS PAJIIO U TEIEKOMMYHHKAIMIA, KBAHTOBOM (DM3UKU B CO3AAHUU SIIEPHOM SHEPTeTHUKH, J1a3€pOB;
- BOCIIPUHMMATh M HAa OCHOBE MOJIyYEHHBIX 3HAHHUH CaMOCTOSITENIbHO OIIEHMBATh HMH(OPMALHIO,
cozeprkaryrocs B cooorennsix CMU, MHTepHeTe, HayqHO-TIOMYISPHBIX CTAThAX;
- MPUMEHSTH NTOTy4YEHHbIE 3HAHUS 11 pelieHns (PU3NUECKUX 3a/1ay;
- OTIPEIEIIATh XapakTep (PH3HUUECKOTro mporiecca o rpaduky, Tadbmure, popmyie;
- U3MEPATh Psil (M3MYECKUX BEJIWYHMH, TNPEICTABISAA PE3yNbTaThl M3MEPEHHH C YYeToM uX
MOrPELIHOCTEN;
- UCTIONb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHUS B TIPAKTUUECKOM JEeATeTbHOCTH U MTOBCETHEBHOM
JKU3HU: JUIA o0ecriedeHus] 0€30IacHOCTH KU3HEESITETbHOCTH B MPOLIECCE MCIOB30BAHUS TPAHCIIOPTHBIX
CpeCTB, OBITOBBIX AIIEKTPOIPHOOPOB, CPECTB PATUO- U TEIEKOMMYHHUKAIIMOHHOW CBSI3H;
- OLICHKY BJIMSIHUSI HA OPTraHU3M YEJIOBEKA U JIPYrHe OpraHU3Mbl 3arps3HEHHUS OKPYKAIOLIeH Cpebl;
- PALMOHATIBHOTO MTPUPOIOIONB30BAHMS U 3AILIUTHI OKPY>KaIOIIEH Cpeibl.

1.4. Pe3y1bTaThl OCBOCHHS YUeOHOM JMCIHUIIIHHBI

OcBoenue comepkanusi y4eOHOW mucHMIUIMHBI «Du3nka» oOecrneuynBaeT JOCTHKECHUE
CTYJIEHTaMHU CIIEAYIONINX Pe3yJbTATOB:



JMYHOCTHBIX:
- YyBCTBO TOPAOCTH M YBaXEHHUA K HCTOPUUM M JOCTHIKEHUSM OTE€YECTBEHHOW (pu3nueckoin
HayKd; (PU3MUECKHM TpaMOTHOE IOBeJIeHHE B NPOPECCUOHATIBHOM MAEATENbHOCTH U OBITY TIpHU
oOpareHuu ¢ mpudopamMu U yCTPOMCTBAMU;
- TOTOBHOCTh K MPOAODKECHHIO OOpa30BaHUS W TMOBBIIMICHUS KBATU(UKAIMK B W30paHHOU
poeCCHOHATILHON NIEeSTENFHOCTH U OOBEKTHMBHOE OCO3HAHUE PO (PU3MYECKMX KOMIIETCHIHMH B
3TOM;
- YMEHHE UCMOIb30BaATh JOCTH)KEHUS COBPEMEHHOM (U3MYECKOM HAayKd U (U3HYECKHX
TEXHOJIOTUH /Il TOBBIIEHUS COOCTBEHHOTO HWHTEUIEKTYaJbHOTO pa3BUTHS B  BbIOpaHHOM
poQeCCHOHATIBHOM 1eATENbHOCTH;
- YMEHHE CaMOCTOSITENIbHO J0OBIBAaTh HOBBIC JUIS ceOst (hu3MyYecKue 3HAHUS, UCIONb3YS IS
3TOTO JIOCTYIHbIE HCTOYHUKH UH(OPMAIIHH;
- YMEHHUE BBICTPAaUBaThb KOHCTPYKTHBHBIE B3aMMOOTHOLIEHMS B KOMaHJE MO PEIICHUI0 O0IuX
3ajay;
- YMEHHUE YNPABIATH CBOEH MMO3HABATEIbHOM JESTEIbHOCTHIO, IPOBOJUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'0 MHTEIUIEKTYaJIbHOTO PA3BUTHUS;
MeTanpeAMeTHbIX:
- WCIOJIb30BaHNE PA3IMYHBIX BUOB MMO3HABATEIBHOM NEATENBHOCTH JUISl PeICHHUs (PU3MYECKUX
3ajja4, IPUMEHEHHE OCHOBHBIX METOJOB IIO3HAaHUS (HAOJIOAEHUS, OINUCAaHMs, W3MEPEHMUS,
HKCIIEPUMEHTA) [T U3YUEHUS Pa3IMYHBIX CTOPOH OKPYXKAroIeH eHCTBUTENBHOCTH;
- UCIOJb30BAHUE  OCHOBHBIX  HMHTEUIEKTYalbHBIX  ONEpalMil:  IOCTAaHOBKM  3aJauu,
(GopMynHpoBaHUs TUIIOTE3, AaHAJIM3a U CUHTE3d, CPAaBHEHMsI, 0000IIEHNUS, CUCTEMAaTU3al1UH, BbISIBICHUS
NPUYHHHO-CJIEICTBEHHBIX CBA3€H, IMOHMCKAa AaHaJIoroB, (HOPMYJIHPOBAHMUS BBIBOJOB Ui H3YYEHUS
pa3IMUYHBIX CTOPOH (U3MUECKUX OOBEKTOB, SBICHUM U MPOLECCOB, € KOTOPHIMH BO3HHKAET
HEOOXOIMMOCTh CTAJIKUBAThCA B PO ecCHOHATIBLHOM cdepe;
- YMEHHUE I'eHepUpPOBaTh UJEH U OIIPENENIATh CPEACTBA, HEOOXOAUMBIE Ul UX peaTu3allu;
- YMEHHE HCMOJIb30BATh PA3JIMYHBIE MCTOUYHUKU JI IMOJydeHHs (pu3nueckod HHpopMaiuu,
OLIEHUBATbh €€ I0CTOBEPHOCTb;
- YMEHHUE aHATU3UPOBATh U MPEACTABIATH HHPOPMAIIUIO B PAa3IMUHBIX BUAX;
- yYMEHHUE MyOJIIMYHO NPECTABIATh Pe3yabTaThl COOCTBEHHOTO UCCIIEIOBAHUS, BECTU JUCKYCCHH,
JOCTYITHO U TAPMOHHYHO COYeTasi CoAepkKaHue u (popMbI MpecTaBasieMoi HHPOPMAaLIUY;
NpeAMEeTHBIX:
- c(OPMHPOBAHHOCTh MPEJCTABICHUNA O pOIUM M MecTe (U3UKM B COBPEMEHHON Hay4HOM
KapTUHE MHUpPA; MOHUMaHuEe (HU3MYECKON CYITHOCTH HaOmogaeMblx Bo BceneHHoii siBieHuil, ponu
¢u3uku B (popMHUpPOBaHUM Kpyrozopa U (YHKIMOHAJIBHOW I'PAaMOTHOCTH 4YEJIOBEKA Ul pEIEeHUs
NPaKTUYECKHX 3a/1aY;
- BJIaJICHHE OCHOBOINOJIAralOIUMHU (PU3NUYECKUMHU TOHATHAMM, 3aKOHOMEPHOCTSAMH, 3aKOHAMU U
TEOPHSIMU; YBEPEHHOE UCII0JIb30BaHHE (PU3NYECKON TEPMUHOJIIOTUU U CUMBOJIUKHY;
- BJIAJICHUE OCHOBHBIMH METOJaMH HAy4YyHOTO IIO3HAHUS, HCIOJIb3YEMBIMU B (HU3HUKE:
HaOJI0IEHUEM, ONTUCAaHUEM, U3MEPEHHEM, KCIIEPUMEHTOM;
- yMeHHUs1 00pabaTeiBaTh pe3yiabTaThl HW3MEPEHUH, OOHApYKUBaTh 3aBHCUMOCTb MEXKIY
(GU3NUECKUMU BeTMUUHAMHE, OOBSCHITH IOJTYYCHHBIE PE3YJIbTAThI U JICJIaTh BHIBOJIBI;
- c(hOpMHUPOBAHHOCTh YMEHUS periaTh GU3NIECKUE 3aa4H;
- C()OPMHUPOBAHHOCTb YMEHMS INPUMEHSTH IOJyYE€HHbIE 3HAaHUS [UId OOBACHEHMs YCIOBUI
NpOTEeKaHus (PU3NYECKHX SBJICHWH B TIpUpoAe, NpodeccuoHambHON cdepe W Uil TPUHATHS
IIPAaKTUYECKUX PEIICHUN B [IOBCEIHEBHOW KU3HU;
- c(hOpPMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 10 OTHOIICHHIO K (pu3nueckor nH(popmaiuu,
NOJIy4aeMOM U3 pa3HbIX HCTOYHHUKOB.



2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM YUEBHOM

TACIATLITAHBI

2.1. OBBEM OBIIEOBPA3OBATEJBLHON YUYEBHOW JUCHHUILIMHBI WU BHUJbI

YUYEBHOM PABOThBI

Bua yueOHoii padoThI

O0BEéM B yacax

O0bem y4eOHOM AUCHUIINHBI 174
CymMmapHasi ydyeOHasi HArpy3Ka BO B3aMMO/JACCTBHH ¢ NpenoaaBarTejieM 156
B TOM YHUCIIE:

TEOpETHUECKOe 00yUueHne 138
MPAKTUYECKUE 3aAHATUSA 18
KOHCYJIbTALIUU 2
IPOMEXYTOUYHas arTecTalus B popMe IK3aMeHa 8
CamocrosiTesibHast padora 8

Jlis IpoBepKU 3HAHWM CTYJEHTOB IO OKOHYAHUHM HM3YYEHHUS TeM OCYILECTBIIAETCS pyOEeKHBIH

KOHTPOJIb. [IpoMexxyTouHast aTTecTaius: 2 CEMECTp - SK3aMEH.




. TEMATUYECKHNH IVIAH OBIIIEOBPA3OBATEJIBHON YYEBHOM JUCIIUILJINH

HaumenoBanwue pa3aennoB u Tem KonudecTBo ayAUTOPHBIX YaCOB MPU
O0uHOM popme 0O0ydeHus
Bcero B ToMm uncne
MPAKTUIECKIX
3aHATUN
Beenenue 1
Paznen 1. MexaHuka 28 2
Tema 1.1 Kunemaruka 10
Tewma 1.2 Jlunamuka 14 2
Tema 1.3. Mexanudeckue kojiebaHus U BOJHbI 4
Paznien 2. MonekynsapHas pusuka u 12 )
TEPMOJMHAMUKA
Tema 2.1. OCHOBBI MOJIEKYJIIPHO - KUHETUYECKOH | 4
TEOpUH
Tema 2.2. OCHOBBI TEPMOIMHAMUKH 4
Tema 2.3.Arperatabie COCTOSIHUS BEIIECTBA U 4 2
(a3oBbIe EPEexX0/Ibl
Paznen 3. DnexkrpoguHamMuka 58 14
Tema 3.1. DnexkTpocrarrka 10 4
Tema 3.2. IlocTOSTHHBIN JIEKTPUYECKUI TOK 14 2
Tema 3.3 DneKTpUYECKHIl TOK B )
MOJTYTIPOBOTHUKAX
Tewma 3.4. MarautHoe nose 14 4
Tema 3.5. DJIEKTpOMarHUTHBIE KOJICOAHUSI U 13 4
BOJIHBI
Paznen 4. OnTuka. 6
Tewma 4.1. BonHoBble CBOMCTBA CBETA. 4
Tema 4.2. [Ipupona cBera. 2
Paznen 5. Ctpoenne atoma 1 kBaHToBas ¢puszuka | 8
Tewma 5.1. KBanToBas ¢usuka 4
Tewma 5.2.®usuka atoma 2
Tema 5.3. duznka aTOMHOTO sipa 2
Paznen 6. DBomtonus BCeIeHHOU 4
Tewma 6.1. DBoNIOLNS BCEJICHHOU 4
Bcero no nucuumimze: 117 18




2.3. COAEPX KAHHUE OBIIIEOBPA30OBATEJBbHON YYEFHOM JUCIHHUIIJIAHBI

BBenenue.

Pu3uka — (pyHaamMeHTaIbHasA HayKa 0 Mpupoae. ECTeCTBEHHO - Hay4YHBIH METOJ ITO3HAHMS,
€ro BO3MOXXHOCTHM M TpaHMUIbl NPUMEHUMOCTH. OKCIEPUMEHT M TEOpUsA B IPOLECCE IMO3HAHUSA
npupoasl. MoaenupoBanue (U3NYECKUX SBICHUNA M TpoleccoB. Poib sKcrepuMeHTa M TEOpHH B
nporecce Mmo3HaHus mnpupoisl. dusnyeckas BenuuuHa. llorpemHocTn u3MepeHU (U3HUYECKUX
BeNMUYMH. PU3MUECKHE 3aKOHBL. ['paHMIBI TPUMEHHUMOCTH (U3NYECKHX 3akoHOB. [loHsTHE O
buszndeckoil kapTuHe Mupa. 3HaueHue u3uku npu ocBoeHuu npodeccuit CIIO u cnenumambHOCTEH
CIIO.

Paznea 1. MEXAHUKA C 9JIEMEHTAMU TEOPUN OTHOCHUTEJIBHOCTH

Kunemaruka. Mexanuueckoe aBukeHue. OTHOCUTENBHOCTH JBMKEeHHs. CucremMa oTcuera.
XapaKkTepUCTUKN MEXaHUYECKOTO JBUKECHUS: MEPEMEIICHUE, CKOPOCTh, YCKOpEeHHE. Buabl nBukeHus
(paBHOMEpHOE, PaBHOYCKOPEHHOE) M uX Trpaduueckoe omucanue. JIBMKCHHE IO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOJAYJO CKOPOCTBIO.

OneMeHThl KWHEMaTUKUW MarepuanbHoil Touku. [IpeoOpazoBanus koopauHat [ ammies.
MexaHn4eCcKUil MPUHITUIT OTHOCUTEIbHOCTU. Kiaccmyeckuil 3aK0oH CiokeHusi ckopocTer. CKOpoCcTh
CBETa. OKCIEPUMEHTAJIbHBIE OCHOBBI CHEIHAIBHOM TEOpUU OTHOcHUTeNbHOCTU. [locTynatel
OWHIITENHA.

Buner aBmkenust U ux rpaduyeckoe onucanue. JIBMKEHHE MO OKPYKHOCTH C MOCTOSHHOM TIO
MOJYJIO CKOPOCTBIO.

JAunamuka. Bzanmoneiictsue ten. [Ipunuun cynepno3ununu cui. 3aKoHbl JuHaMUKU HproToHa.
Cwitbl B IpUPOJE: YIIPYTOCTh, TPEHUE, CUIIA TAKECTU. 3aKOH BCEMUPHOTO TiAroteHus. HeBecoMocCTs.

3aKOH COXpPAaHEHMsSI UMITYJIbCA U PEAKTHUBHOE JBUKEHUE. 3aKOH COXPAHEHHUS MEXaHWYECKOU
sHepruu. PaboTa 1 MOIIHOCTH B MEXaHUKE.

Mexanuyeckue KoJe0aHUA M BOJHBI. AMIUINTYAA, MEpUOJ, 4acToTa, (aza KoaeOaHUI.
CBoOoaHbIC U BBIHYXACHHBIC KoJieOanus. Pe3onanc. Mexanndeckue BoTHBL. CBOMCTBA MEXaHUYECKUX
BOJIH. /[7TMHA BOJIHBL. 3BYKOBBIE BOJHBI. YIBTPa3BYK U €0 HCIOJb30BAaHUE B TEXHUKE U METUIIMHE.

Paznen 2. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OcHOBBI MOJIEKYJISAPHO-KMHeTHYecKO Teopuu. UneanbHblil ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pasmepsl 1 Macca MOJIEKYJI M aTOMOB. bpOyHOBCKOE ABUKEHUE.
Huddysusa. Cunbl U SHEPruss MEXKMOJEKYIIpHOro B3auMmoneiictBus. CTpoeHHe Tra3000pa3HbIX,
JKUJIKUX U TBEpABIX Teld. CKOpPOCTH IBMKEHUS MOJIEKYJ U UX u3MmepeHue. MneanbHblid ras. /laBinenue
raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONM Teopuu ra3oB. Temmeparypa U ee
n3MepeHne. ['a3oBbie 3aKOHBI. AOCONIOTHBIM HYNb TeMIepaTryphl. TepMoauHaMuueckas IIKaja
TeMIlepaTypbl. Y paBHEHUE COCTOSIHUS UI€ANIbHOTO ra3a. MoJispHas ra3zoBast OCTOSIHHAS.

OcHoBbl TepMOAUHAMMKHM. OCHOBHBIE TOHSTHS U OIpeAeNieHus. BHYyTpeHHssi »Heprus
cucTteMbl. BHyTpeHHsIs1 HEeprus uaeanpbHoro raza. Pabora u temiora kak GoOpMbI Tiepeladyu YHEPTHUH.
TennmoemMkocTb. VYaenbHas TEIUIOEMKOCTh. YpaBHEHHME TeruioBoro OamaHca. IlepBoe Hauano
TepMOJAMHAMUKH. AnuabaTHeid mporecc. [Ipuniun aeiictBusa termoBoit mammubl. KIIJ[ TermmoBoro
nsuratensi. Bropoe Hauanmo TepMoauHaMUKH. TepMoIMHaMHMuYecKas —IIKajla — TeMIepaTyp.
XonoaunbHble MallIUHbL. TermoBbie ABurarenn. OXpaHa npupobl.

ArperatHble COCTOSIHUSI BelllecTBA U (pa30BbIe Mepexo/ibl.

CaoticTBa mapoB. VMicnapeHue u KoHAeHcalus. HachlmeHHbIil map ¥ ero cBoicTBa. AOGCOMIOTHAS
Y OTHOCHUTEJIbHAS BIA)KHOCTh BO3Ayxa. Touka pocsl. Kunenue. 3aBUCHMOCTb TEMIIEpaTypbl KUIICHHUS
oT pasieHusa. lleperperelii map M €ro HCHOJIb30BaHUME B TexXHHMKE. CBOWCTBAa KHMIKOCTEM.
XapakTepucTuKa JKUIKOTO COCTOSIHMS BemiecTBa. I[IOBEpXHOCTHBIM CIIOM JKUIKOCTH. OHEPIHs
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MIOBEPXHOCTHOT'O CJ0s. SIBIE€HMs HA I'paHULE KUAKOCTU C TBEPIABIM TesloM. KannsuigpHele sBIEHHUS.
CBolicTBa TBEpIbIX Tel. XapaKTEPUCTUKA TBEPAOTO COCTOSIHHMS BEIIECTBA. YNPYrue CBOWCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEPABIX Tel. TEmIOBOE paclIMpEHUE TBEPIAbIX
TeJ U XKuJkocTel. [1naBnenne u Kpuctamau3anus.

Paszpnen 3. JIEKTPOIUHAMMUKA

DJIEKTPOCTATHKA. OJIEKTpUYECKHE 3apsAlpl. 3aKOH COXpaHEeHHs 3apsaa. 3akoH Kyona.
OnekTpuyeckoe mosne. HampsokeHHOCTh 3iekTpudeckoro mnosisl. [IpuHIMN Cyneprno3uuuu  MoJeH.
Pabora cun snekrpocratrudeckoro nojis. [lorennuan. Pa3HOCTh MOTEHIIMATIOB. DKBUIOTEHIIUAIBHEIC
NOBEpXHOCTU. CBSI3p MEXAY HANpPSHDKEHHOCTBIO M PA3HOCTBIO MOTEHLMATIOB 3JEKTPUUYECKOTO MOJIS.
JusnexTpuku B anekTpudeckoM nosie. [lonspusanus audineKTpukoB. IIpOBOJHUKY B DIEKTPUYECKOM
none. Konnmencaropsl. CoenuHeHHe KOHJIEHCATOPOB B  Oarapeto. DHeprus 3apsHKeHHOTO
KOHJIEHCATOPa. DHEPTUsl AIEKTPUIECKOTO MOJIS.

IlocTOSIHHBIN JJeKTPUYECKHIT TOK. YCIOBHs, HEOOXOAMMBIC JUIsl BO3HUKHOBEHHS U
MOIJIEPXKAHUS AJIEKTprUdeckoro Toka. Cuiia ToKa M IIIOTHOCTh ToKa. 3akoH OMa /s ydacTka memnu 0e3
OJIC. 3aBUCUMOCTb 3JEKTPUUECKOTO COMPOTUBIIEHUS OT MaTepHaa, JJIMHbI U MUIOMAA TONEPEYHOTO
CEUYEeHUS MPOBOJAHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOT'O0 COMPOTUBIIECHHUS MPOBOAHUKOB OT TEMIIEPATYPBHI.
DIIEKTPOABMIKYIIASL CHJIa UCTOYHUKA TOKa. 3akoH Oma jyis nmojHou 1enu. CoequHEeHNE MPOBOTHUKOB.
CoenuHeHNE HWCTOYHHMKOB 3JIEKTPUYECKOH sHepruu B Oarapero. 3akoH J[xoyns—IJlenna. PaGora u
MOIIIHOCTB 3JIEKTPUYECKOT0 TOKa. TeroBoe AeiicTBUE TOKA.

DJIeKTPUUYECKH TOK B MOJyNnpoBoaHuKaX. CoOCTBEHHAs MPOBOAMMOCTh MOJIYIPOBOJHUKOB.
[TorynpoBOIHUKOBBIE TPUOOPHI.

MarnuTtHoe moJje. BEeKTop MHAYKUIMM MarHMTHOro moJjid. /[elicTBME€ MAarHUTHOrO NOJIS Ha
MPSMOJIMHENHBIN MPOBOJHUK C TOKOM. 3akoH Amriepa. B3aumopelnictBue TOkOB. MarHUTHBIA MOTOK.
Pabora mo mepemenieHno MPOBOJHIKA C TOKOM B MarHUTHOM TioJie. J[elicTBre MarHUTHOTO TOJIS Ha
nBwkymuiicss 3apsia. Cuna Jlopenna. OnpeneneHue yAeabHOTO 3apsiaa. Y CKOPHUTENH 3apsKeHHBIX
YaCTHUIL. DJIEKTPOMAarHuWTHAas WHAYKIUSA. DJIEKTpOMarHuTHas WHAYKIUSA. BuxpeBoe snekrpuueckoe
nosne. CaMOMHAYKIUS. DHEPTrUs MarHUTHOTO TOJIS.

DJIEKTPOMArHUTHBIE KOJeO0aHUsI M BOJHBI. CBOOOAHBIE AIIEKTPOMArHUTHHIE KOJIEOAHMUS.
[IpeBpaiienrie sHeprud B KojeOaTeNbHOM KOHType. 3aTyxalollue 3JeKTPOMarHUTHbIE KOJIeOaHHUs.
I'eneparop He3aTyxamoImUX SJICKTPOMATHUTHBIX KoyieOaHWW. BBIHYXIEHHBIE 3IEKTpUYECKHE
koneOanus. IlepemenHwnii Tok. ['eHeparop mnepeMeHHOro Toka. EMKOCTHOe W HWHIYKTHBHOE
COTPOTHBIICHUS MEPEMEHHOT0 TOKa. 3akoH OMa JJisl AJIEKTPUUYECKON 1enH mepeMeHHoro Toka. Pabora
W MOIIHOCTH IMEepeMeHHOro Toka. ['eHepartopsl Toka. TpaHchopmaTtopsl. TOKH BBICOKOW YacCTOTHI.
[Tonydenue, nmepemaya U pactpeieICHHE IEKTPOIHEPTUU. DIEKTPOMATHUTHOE TIOJIe KaK OCOOBINA BUJ
MaTepuu. OJEKTPOMArHUTHBIC BOJHBL BubOpatop I'epma. OTKpBITHIM KOJI€OATEIBHBIM KOHTYP.
Nzobperenne paano A. C. IlomoBeiM. Ilonsitne o pammocBszu. IlpuMeHeHHE 3JI€KTpOMarHUTHBIX
BOJIH.

Paznen 4. OIITUKA.

BoaHoBble cBoiicTBa cBera. MHTepdepennus cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
WuTepdepenius B ToHkuX mieHkax. [lomocsl paBrHoit Tonmmubl. Konbua Hetotona. Mcnons3zoBanue
uHTepdepeHn B Hayke U TexHuke. {udpakuus ceeta. udpaxinus Ha M€ B MapauieIbHbIX JTydax.
Judpakuuonnas pemrerka. [lonstue o ronorpadun. Ionspusanus nonepeynsix BonH. [lonspuzanus
ceera. JIBoniHoe nydenpenomsieHue. I[lomspounsl. Jucnepcust cBera. Buabl crnektpoB. CrnekTpbl
ucnyckanusi. CeKTpbl MOTJIOIIEHNUS.

IIpupona cBera. CKOpOCTh pacpOCTPaHEHUS CBETA. 3aKOHbBI OTPAKEHUS M ITPEJIOMIICHUS CBETA.
[Monnoe oTpaxkenue. JIun3zel. ['1a3 kak ontuyeckas cucrema. OnTU4ecKue mpruoopHI.

Paznea S.CTPOEHUE ATOMA U KBAHTOBAS ®PU3UKA



KBanroBas ontuka. KBantoBas rumore3a [lmanka. ®oronsl. BHemHM GoOTOIIEKTpUISCKUNA
s dexr. Buyrpennuit horoaddext. Tumbl GoTodI1€MEHTOB.

®u3uka aroma. Pa3BuTue B3IIAI0B HA CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
CHeKTpax Bogoposa. Snepuas moxens aroma. OnwiTel 3. Pezepdopaa. Moaens atoma Bogoposa mo H.
Bbopy. KBaHTOBBIE TE€HEPATOPBHI.

®du3uKka aTOMHOro siapa. EcrecTBeHHass paMOaKTUBHOCTh. 3aKOH PaJMOAKTUBHOIO pacraja.
CnocoObl  HaOMIONEHHWST W PETHCTpalud  3apsiKeHHBIX dactuil. Dddext Basunopa-Uepenkosa.
Ctpoenue atoMHOTO snpa. JlepekT Macchl, SHEPTUs CBSI3U M YCTOWYMBOCTh aTOMHBIX siiep. SlaepHbie
peakuuu. VMckyccTBeHHast paamoakTUBHOCTh. [lenenue Tsokenbix spaep. llemHas saepHas peakuus.
VYnpasinseMmas nenHas peakuus. SnepHsii peakrop. IlonmydeHue paguoakTUBHBIX H30TONOB U HX
npuMeHeHue. buonornyeckoe neMcTBUE paluOAKTUBHBIX U3TyYCHUN. DJIEMEHTAapHbIE YaCTHUIIBI.

Pazgen 6. SBOJIIOIAA BCEJIEHHOM

Jdposaouusi Bcenennoii. Hama 3Be3gHas cucrema — [‘amaktuka. [lpyrwe rajaakTHKH.
beckoneynocts Beenennon. Ilonsitue o kocmostoruu. Pacmupstomasica Beenennas. Mogens ropsiuei
Bcenennoit. CTpoeHune U mpouCcXoxkIeHue [ aTakTuK.

JBOJIIOLMS M JHEPrusi ropeHus 3Be3aA. TepMmosiiepHblii cunte3. [Ipobiema TepmosiepHOI
sHepreTuku. DHeprus ConHua u 38e31. JBostonus 38e31. [Ipoucxoxnenre CoaTHEYHON CUCTEMBI.

Tembl pedepatoB, (10KIa10B, COOOIIEHNIT), THAUBUAYAJIbHBIX IPOEKTOB
*Anekcannp ['puropbeBud CTosieTOB — pycCKHid (QU3HK.

» Anexcauap CrenanoBud [1ormoB — pycckuii y4eHbIN, H300peTaTesb paauo.
* AllbTepHaTUBHAs YHEPTETUKA.

* AKyCTHYECKHE CBOMCTBA MOJIYITPOBOJHUKOB.

* Ausipe Mapu AMiiep — OCHOBOIIOJIOKHHK 3JIEKTPOIUHAMUKH.

* ACHUHXPOHHBIN JBUTATEb.

* AcTepousl.

* ACTpOHOMUS HAIIMX JTHEH.

* AtomHas ¢usuka. 3oromel. [I[puMeHeHne paarioaKTUBHBIX U30TOIOB.

* beCKOHTaKTHBIE METO/bI KOHTPOJISI TEMIIEPATYPBI.

* bunosnsipabie TPaH3UCTOPHI.

* bopuc CemenoBuy SIkobu — Pu3nk 1 ©300peTaTeb.

* Bennuaiimme oTKpbITHS (PU3HKH.

* Buspl anekTpruueckux pa3psaaoB. DIEKTpUUYecKUe pa3psabl Ha CIyKOe uenoBeka.
* Bnusiaue nedexToB Ha (pu3nyeckre CBOMCTBA KPUCTAILIIOB.

* Bcenennast u TeMHas MaTepusl.

* ["aymuiteo ["anuiieit — oCHOBATENb TOYHOI'O €CTECTBO3HAHMS.

* ['onorpadus u ee npuMEeHEHHE.

* JIBU>KEHHE TeJla IEPEMEHHON MacCCHI.

* Jludpaxius B HaIICH KUZHH.

* )Kuakue kpucTamibl.

* 3akonbl Kupxroda st 2J1eKTprudecKoi 1erH.

* 3aKOHBI COXPAHEHHUSI B MEXAHHKE.

* 3HaYeHue OTKpbITUM ["anumnes.

* Urops BacunbeBny KypuaToB — ¢u3uK, oOpraHu3aTop aTOMHOW HAyKU M TEXHUKH.
* Hcaak HproToH — co3marens Kiiaccuueckon (pu3uk.

* lcnionb3oBaHMe 3JEKTPOIHEPT U B TPAHCIIOPTE.

* Knaccuduxanus u xapakTepuCTHKHU 3JIEMEHTapHBIX YaCTHII.

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

* KoHCTpyKIIMS ¥ BUJBI JIa3€POB.
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* Kpuonnekrponuka (MUKpO3JIEKTPOHUKA U XOJION).

* JIa3epHble TEXHOJOTUH U UX UCIOJIb30BaHUE.

* Jleonapo na Bunun — y4eHsblii 1 1300peTaTeb.

* MarautHbIe U3MepeHusl (MPUHITUIIBI TTOCTPOSHUSI TPUOOPOB, CIIOCOOBI U3MEPEHHUS

MarHUTHOTO MTOTOKA, MATHUTHOM UHYKIUN).

* Maiikn @apajeit — co3natensb y4eHUs 00 3JIEKTPOMarHUTHOM IIOJI€.

* Makc [Inank.

¢ MeToa MeUeHBIX aTOMOB.

* MeTrobl HAOMIOACHHS U PETUCTPALIUN PATUOAKTUBHBIX MU3TYYCHHUI U YaCTHII.

* MeTobl onpeaeseHns INIOTHOCTH.

* Muxaun BacuibeBud JIOMOHOCOB — y4eHBIN SHIUKIIONEIUCT.

* Mogenu atoma. OneiT Pezepdopaa.

* MonekynsipHO-KMHETHYECKasi TEOPUsI UJI€aTTbHBIX Ta30B.

* MosiHUSI — ra30BbIN pa3psl B IPUPOIHBIX YCIOBHSIX.

*HaHOTEeXHOIOTHS — MEXIUCIUTUTHHAPHAS 001acTh PyHIAMEHTATFHOW W MPUKIATHONW HAYKH U
TEXHUKH.

* Huxona Tecna: ;xu3Hb 1 HEOOBIYAWHBIE OTKPBITHSI.

* Hukomait KonepHuk — co3aaTenb relIMOLeHTPUYECKOM CUCTEMBI MUpAa.

* Hunsc bop — onuH U3 co3mareneil COBpeMEHHON (PU3UKH.

*Hyxkiieocuntes Bo BeeneHHOM.

* O0bsacHeHre (HOTOCHHTE3a C TOUKU 3pEHUS (PUBHKH.

* OnTHYECKHUE SBJICHUS B IPUPOJE.

* OTKpBITHE U IPUMEHEHHUE BHICOKOTEMIIEPATYPHON CBEPXIPOBOJUMOCTH.

* [IepeMeHHBII 2JIEKTPUUYECKUN TOK U €r0 TPUMEHEHHUE.

* [InazmMa — 4eTBEpTOE COCTOSIHUE BEIIECTBA.

* [Imanets! COMHEYHON CHCTEMBI.

* [TonmynpoBOAHUKOBBIE AATUUKU TEMIIEPATYPHI.

* [IpumeHeHne )KUAKUX KPUCTAIIIIOB B TPOMBIIUIEHHOCTH.

* [IpumeHeHue SAEPHBIX PEAKTOPOB.

* [Ipupona peppomaraeTusma.

* [IpoGnemMbl IKOJIOTHH, CBS3aHHBIE C UCIIOJIE30BAHUEM TETUIOBBIX MAIIIHH.

* [Ipon3BoacTBO, Iepeaayda u UCIOIb30BAHNUE FIEKTPOIHEPTUU.

* [Ipoucxoxaenne CoHEUHON CUCTEMBI.

* [Ibe30anexTpudeckuii 3 (HEeKT ero mpuMeHeHue.

* PazBuTHeE CpesCTB CBSI3U U PAIHO.

* PeakTuBHBIC JBUTATEIN U OCHOBBI pa0OTHI TEMJIOBON MAIIUHBI.

* PeTMKTOBOE U3IIyYEHHUE.

* PenrrenoBckue nyuu. cropus otkpeitus. [Ipumenenue.

* PoxxieHre U 3BOJIIOLUSA 3BE3 /.

* Posp K.O.1IMOJKOBCKOrO B pa3BUTUH KOCMOHABTUKH.

* CBET — 3JIEKTPOMArHUTHas BOJIHA.

* Cepreii IlaBnoBuu KoponaeB — KOHCTPYKTOp M OpraHuM3aToOp NPOM3BOJCTBA PAKETHO-
KOCMUYECKOU TEXHUKH.

* ClJIbl TpEHUS.

* CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

» CoBpeMeHHas ¢pu3nyueckas KapTuHa MHUpa.

» COBpEeMEHHBIE CPEJICTBA CBS3H.

¢ CoJHIIE — HUCTOYHUK KU3HU Ha 3eMIIe.

* Tpancopmatopsl.

* VIIbTpa3ByK (MOTydeHHUE, CBOMCTBA, TPUMEHEHHUE).

* YrpaBiisseMblli TEPMOSIACPHBIN CUHTES.

* YCKOpUTENHN 3apsyKEHHBIX YaCTHLL.
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* dusukKa ¥ My3bIKa.

» dusnueckne cBoicTBa aTMOCc(hephl.

* @OTOAJIEMEHTHI.

» ®oroaddexr. [Ipumenenue sBiaeHust Gorodddekra.

*Xanc Kpucruan 3pcre; — OCHOBOIIOIOKHUK 3JIEKTPOMArHETU3MA.
* YepHbIE JbIPHI.

* [IIxana 31eKTPOMarHUTHBIX BOJIH.

* DKoJIOrHYeCcKre IPOoOJIeMbl 1 BO3MOXKHBIE ITYTH UX PEIICHUS.

* DJIEKTpPOHHAsI IPOBOIUMOCTb METAIIJIOB. CBEPXIIPOBOAUMOCTD.
*OMuMid XpucTuaHoBuY JIeHI — pycckuid pu3uK.

2.4. MIEPEUEHb TIPAKTUYECKHUX 3AHATUI

Ne HaumenoBanue 3ansatus No tempr | Kon-Bo
MPAKTUYECKOTO 4acoB
3aHATHS
1 Pemienne THMOBBIX 3aJady HAa MPUMEHEHHE 3aKOHOB 1.2 2
COXpaHEHHUsI UMIYJIbCA U MEXaHUYECKON YHEPTUn
2 Onpenenenue koa(urmenta MTOBEPXHOCTHOTO 2.3 2
HATSDKEHUS KUJKOCTU
3 Pemienne TUMOBBIX 3a/ad MO TeMme: «INEKTPUUECKOE 3.1 2
noJie. 3akoH Kynona»
4 Ornpenenenne 001IeH eMKOCTH OaTapen KOHIeHCaTopa 3.1 2
5 Omnpenenenne 00IIETO COMPOTUBIICHUS y4acTKa IIEeTTH 3.2 2
6 Pemenue tunoBbIx 3amad mo teme « MarHUTHOE MoJje 34 2
MIOCTOSTHHOT'O TOKa»
7 Pemenne TMNOBBIX 3334 10 TeMe «DJIEKTPOMarHUTHAS 3.4 2
WUHAYKIHSD
8 [TocTpoenue rpaduKoB Kose0aHui 3apsna, 3.5 2
HanpsDKEHUsT W CWJIBl  TOKa B DJIEKTPOMArHUTHOM
K0J1Ie0aTEIILHOM KOHTYpE
9 [IpeBpanienue >HEpruil dJIEKTPUYECKOr0 U MarHUTHOTO 3.5 2
1oJiel B 3JIEKTPOMAarHUTHOM KOJIe0aTEIbHOM KOHTYpE
Bcero: 18

3.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

CTYJEHTOB

Coaep:xkanue o0yueHust

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

BBenenue

YCJIOBCKA HA NHOC MHCHUC.

IPaHULbI IOIPENIHOCTEN U3MEPEHUH.

YMeHuss NOCTaHOBKU Lele JeATeNbHOCTH, IJIAHUPOBAHUS
COOCTBEHHOM JIESATEIBHOCTH ISl TOCTHKEHUS TIOCTABIICHHBIX LIETICH,

NpEeIBUICHUS BO3MOXKHBIX PE3yJIbTaTOB
OpraHU3aIMi CAMOKOHTPOJISI ¥ OLIEHKHU TOJIYY€HHBIX PE3yJIbTaTOB.

Pa3BuTHe crnocoOHOCTH SICHO U TOYHO M3JIaraThb CBOU MBICIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHUS, BOCIPHHUMATH W
aQHAIM3UPOBATh MHEHHS COOECETHUKOB, NpHU3HaBas MpPaBO APYroro

9THUX JICHCTBHIA,

[TpousBenenue wusMepeHuss (PU3NUECKUX BEIWYMH U OICHKA
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[IpencraBienue rpaHUIbl MOTPEIIHOCTEH W3MEPEHUN MpPHU
HOCTPOCHUH T'PapUKOB.

YMeHue  BbICKa3plBaThb  TUMNOTE3bl Ui OOBACHEHUS
Ha0II0aEMBIX SIBIICHUIA.

YMenue npeanaraTb MOJEIU SIBJICHUM.

YkazaHue rpaHull MPUMEHUMOCTH (PU3UIECKIX 3aKOHOB.

N3noxxeHne OCHOBHBIX TMOJOKEHUM COBPEMEHHOMW HAy4YHOU
KapTUHBI MUpA.

[IpuBeneHrne NpUMEPOB BIUSHUA OTKPHITUH B (U3MKE Ha
Mporpecc B TEXHUKE U TEXHOJIOTMHM Mpou3BojAcTBa. Mcmonab3oBaHue
WuTepHera ans noucka nHGoOpMauu

1. MexaHuka

Kunemamuxa

[IpencraBneHne MEXaHMYECKOIO ABU)KCHHS Tejla YPABHECHUSIMHU
3aBUCUMOCTH KOOPAMHAT U MPOEKLUEN CKOPOCTH OT BPEMEHHU.

[IpencraBieHne MEXaHUYECKOTO JBHIKEHUS Tela Tpapukamu
3aBUCUMOCTH KOOPAMHAT U MPOEKLUEN CKOPOCTH OT BPEMEHHU.

OnpeneneHre KOOPAWHAT MPOWACHHOTO MYTH, CKOPOCTH H
YCKOpEHHUs Tefa Mo rpadukaM 3aBUCUMOCTH KOOPAMHAT U MPOCKIIHMA
CKOPOCTH OT BpeMeHHU. OmnpenenacHie KOOpAUHAT IPOUIEHHOTO IIyTH,
CKOPOCTM M YCKOpEHHUs Tejla II0 YpaBHEHUSM 3aBUCHUMOCTHU
KOOpAMHAT U MIPOEKIHN CKOPOCTH OT BPEMEHHU.

[IpoBeneHne CpaBHUTENBHOIO aHalW3a pPABHOMEPHOIO U
PaBHOIIEPEMEHHOTO IBHKECHUM.

VYka3aHue UCIONBb30BaHMSI TOCTYNATEIBHOIO U BPALLATEIILHOTO
IBIDKEHUN B TEXHUKE.

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

Pa3paboTka BO3MOXXHOM CUCTEMBI ICHCTBUI M KOHCTPYKIIUU

JUISL  DKCIIEPUMEHTAJIBHOTO  ONPENEICHUS KUHEMAaTHYECKHUX
BEJIMYHH.

[lpencraBienne wuHpOpMaLMKM O BHJAAX JBUXKEHUS B BHUIE
TaOIULIBL

3axonul COXpAaHeHUs
68 MeXaHuke

[IpuMeHeHne 3aKOHAa COXpPAHEHUs HWMIYJIbCa JJISI BBIUYMCICHUS
U3MEHEHUHN CKOPOCTEH Tel IPU UX B3aUMOACUCTBUAX.

N3mepenne paboThl CHMJT U1 M3MEHEHHE KMHETHYECKOW DHEPTrUu
Tena.

Brruncnenue paboThl CUI U U3MEHEHUSI KHHETUYECKOM SHEprun

Tena.

Bbluncrnenre NoTeHIMAIbHOW SHEPIUM TeNl B TPABUTALIMOHHOM
oJIe.

Onpenenenne MOTEHINATbHON SHEpPruun yIpyro
neOpMUPOBAHHOTO Tella TI0 U3BECTHOM aedopmanuu U KECTKOCTH
Tena.

[IpuMeHeHre 3aKOHA COXPAHEHUS MEXAaHUYECKON YHEPIrUM IpHU
pacyeTax pe3ynbTaTOB B3aUMOACHCTBUN TeJ TI'PaBUTALMOHHBIMU
CUJIaMU U CWJIAMHU YTIPYTOCTH.

Vka3zaHue rpaHul] IpUMEHUMOCTH 3aKOHOB MEXaHUKH.

Vkazanue y4eOHBIX JUCHUIUIMH, MPU H3YYEHUH KOTOPBIX
VICITOJIB3YIOTCSI 3AKOHBI COXPAHEHUSI

2. OCHOBBI MOJICKYJIAPHOH (PM3MKH M TEPMOIUHAMUKH
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OcHosbl
MOJNEKYNAPHOU

KUHemu4eckou
meopuu.

Hoeanvnwiii casz

BeinosnHenne skcepuMeHTOB, CIyXalux i 000CHOBAHUS

MOJIeKyJsIpHO-KMHEeTH4ecKoi Teopun (MKT).

Pemenue 3a1a4 ¢ npMMEHEHHEM OCHOBHOTO YPaBHEHUS

MOJIEKYJISIPHO-KUHETUUECKON TEOPUH Ia30B.

OmnpeneneHue mnapaMeTpoB  BELIECTBA B ra3o00pa3HOM
COCTOSIHUM Ha OCHOBAHWU YPAaBHEHUS COCTOSHUS UAEAJIBHOTO rasa.

OmnpeneneHue mapaMeTpoB  BELIECTBA B ra3o00pa3HOM
COCTOSIHUM M MPOUCXOJSALINX MPOLIECCOB MO rpaukaM 3aBUCHMOCTH
p (T), V.(T), p (V).

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

[IpencraBnenue B Buae rpaukoB U30XOPHOTO, H300apHOTO U
N30TEPMHUYECKOTO MPOLIECCOB.

Bpluucnenue cpeiHeW KHHETUYECKOHM JHEPIUM TEIUIOBOTO
JBUKCHMS MOJIEKYJI 10 U3BECTHOM TEMIIEpaType BEIIECTBA.

Bricka3piBaHue THUIOTE3 Ui OOBSCHEHHS HAOII0aeMBIX
ABJICHUM.

VYka3aHue rpaHull IpUMEHUMOCTH MOJENIN «WJCabHbIN Ta3» U
3akoHOB MKT

OcHoevl
MepMOOUHAMUKU

W3mepenue konnyecTBa TEIJIOTHI B IPOLIECCaX TEIIONEPEIadHy.

Pacuer  konuuecTBa  TEIUIOTBI,  HEOOXOAMMOIO  JUIA
OCYIIECTBJIEHUS 3aJlaHHOTO IIpolecca ¢ Terulonepenadeil. Pacuer
U3MEHEHMs. BHYTPEHHEH OSHepruu Tel, paboThl M IEpeAaHHOro
KOJIMYECTBA TEIUIOTBI C  HCIIOJIb30BAHMEM  IIEPBOrO  3aKOHA
TEPMOIVNHAMUKHU.

Pacuer paboThl, COBEpIICHHOM Ta3oM, 1O  rpaduky
3aBucuMocTu p (V).

Boruncnenue paboThl ras3a, COBEpPIICHHOW IpPH H3MEHEHUH
COCTOSIHMSI 1O 3aMKHyToMy 1ukiay. Beraucnenne KIIJ 1pu
COBEpILEHUH Ta30M paboThl B Mpoleccax M3MEHEHUSI COCTOSHHS IO
3aMKHyTOMY LMKIy. OOBSCHEHHE NPUHIMIIOB JEHCTBHS TEIIOBBIX
MamuH.  JlemoHcTpamust  ponu  (GU3MKM B CO3MAHUM |
COBEPUICHCTBOBAHNUH TEIUIOBBIX JBUTATEICH.

WznoxeHne CyTH 3KOJOTHUECKUX MpoOIeM, OO0YCIIOBIEHHBIX
paboTOH TEIUIOBBIX JBUTATENEN U NMPEII0KEHNE IIYTH UX PEILICHHSL.

VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.

YMeHue BECTH [JUalor, BBICAYIIMBAaTH MHEHHE OIIOHEHTA,
y4acTBOBAaTh B UCKYCCHUH, OTKPBITO BBIPAKAaTh M OTCTaMBAaTh CBOIO
TOYKY 3pEHHUSI.

VkazaHue y4eOHBIX JUCHMIUIMH, IPU H3YYEHUH KOTOPBIX
UCTIONB3YIOT y4eOHbINH MaTeprai «OCHOBBI TEPMOAUHAMHUKIY

Cesoiicmea

napos,

arcudxocmeti, meepowvlx mei

N3mepenune BIaxXHOCTH BO3/1yXa.

Pacuer KOJINYECTBa TEIIOTHI, HEOOXOIMMOTI0 TS
OCYLIECTBJIEHUs TMpollecca Iepexoda BEHIeCTBAa U3  OJHOTO
arperaTHoOro COCTOSIHUS B IPYToO€.

OKCIEPUMEHTAIbHOE  HCCIEAOBAaHUE  TEIJIOBBIX  CBOMCTB
BEIIIECTBA.

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

HccnenoBanne  MEXaHMYECKHMX  CBOMCTB  TBEPIBIX  TeEIL
[Ipumenenne Gpu3nUeCKUX MOHITHH M 3aKOHOB B yUeOHOM MaTepuase
npodeCCHOHATIBLHOTO XapaKTepa.
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Ucnons3zoBanne WMuTepHera mma mnoucka uHPOpMaum o
pa3paboTKax M MPUMEHEHHSIX COBPEMEHHBIX TBEPIBIX M aMOP(HBIX
MaTepuajoB

3. DJIeKTPOAMHAMHUKA

Inekmpocmamuxa

Breruncienne cun B3aUMOICHCTBUS TOUCYHBIX SJIEKTPUUECKHUX
3apsi/ioB.

Brrunciienre HanmpsHKEHHOCTH JIEKTPUYECKOTO TIOJIS OJTHOTO U
HCCKOJIBKUX TOUYCYHBIX BHGKTpI/I‘-IGCKI/IX 3ap;1;[013. BBI‘-II/IC.HGHI/Ie
MOTEHITAA YJIEKTPUUECKOTO TIOJISI OJJHOTO W HECKOJBKUX TOUYCYHBIX
ANEKTPUUECKHUX 3apsaaoB. M3MepeHue pa3HoCTH NOTEHIIHAJIOB.

W3mepenne »SHEPruM AJIEKTPUUYECKOTO TIONSA  3apsHKEHHOTO
KOH/JIEHCATOpA.

Brruncienne SHEPruu  DJIEKTPUUECKOTO TOJS  3apsHKEHHOTO
KOH/JIEHCATOpA.

Pa3paboTka Twui1aHa W BO3MOXKHOM  CXEMBI  JICHCTBUH
AKCIIEPUMEHTAIILHOTO OIPEJCICHHUS 3JIEKTPOEMKOCTH KOHJAEHcAaTopa
U JUDJICKTPUYECKOU MMPOHUIIAEMOCTH BEIICCTRA.

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

TTocmosnnbiil mox

N3mepenue MomHocTH 3eKTprueckoro toka. Mamepenne 21C
Y BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

BrinonHenue pacueToB CUiIbl TOKA U HAIIPSKEHUHN HA y4acTKax
anekTpudeckux nenei. OOBSICHEHHE Ha MpUMEpPEe 3JIEKTPUUYECKON
uenu ¢ AByms uctounukamu Toka (31C), B kakoM cilydae HCTOYHUK
INEKTPUYECKON dHEPTruu paboTaeT B peXUME reHepaTopa, a B KaKoM
— B peXHME OTpeOUTENSI.

Onpenenenne TeMiiepaTypbl HUTH HakaiuBaHus. 3Mmepenue
IIEKTPUYECKOTO 3aps/1a 3JIEKTPOHA.

CHsiTHE BOJIbTAMIIEPHOW XapaKTEPUCTUKH AUO/IA.

[IpoBeneHue CpaBHUTENBHOIO aHaNIM3a MOMYIMPOBOJIHUKOBBIX
JUO/I0B U TPUOJIOB.

Ucnonb3oBanne WHTepHeTa st moucka wuHDOpMauu O
MEPCIEKTUBAX PAa3BUTHUS NOJYIPOBOJHUKOBONW TEXHUKH.

YcraHOBKa NPUYMHHO-CIIEACTBEHHBIX CBSI3€M

Macnummnovie senenus

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

Boluncienne cui, OEHCTBYIOIIMX HA JJICKTPUUYECKUH 3apsi,
JBIKYIIMICS B MArHUTHOM TI0JI€.

UccnenoBanue  SBJICHUN  DJIEKTPOMArHUTHOM  WHIYKLIHH,
CaMOUHIYKIUU.

Brruncienre 3Hepruu MarHuTHOTO TOJISL.

OOBbsICHeHHE TPHUHIINTIA ACUCTBUS AICKTPOABUTATEIS.

OObsicHeHHEe TIPUHIUIIA JEHCTBHS TEeHEpaTOpa IECKTPUUECKOTO
TOKa W JJICKTPOU3MEPHUTEIBHBIX NMPUOOpoB. OOBACHEHNE MPHHIINUIIA
JEHCTBUSI Macc-crieKTporpada, yCKopuTeseh 3apsyKeHHBIX YaCTHII.

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

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

IIpoBencHue CPaBHUTEIBHOIO aHanusa CBONCTB
3JIEKTPOCTATUYECKOT0, MArHUTHOTO W BHUXPEBOrO AJIEKTPUYECKUX
TIOJICH.
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OObsicHeHHEe Ha TMpUMepe MAarHUTHBIX SBJICHUH, [OYEMY
(GU3UKy MOKHO paccMaTpUBaTh KaK METAAUCIUTLTUHY

4. KoJyie0anus ¥ BOJHBI

Mexanuueckue
KonebaHus

HccnenoBanue 3aBUCUMOCTHU repuoaa KosieOaHui
MaTeMaTUYeCKOT0 MasiTHUKAa OT €ro JJIMHBI, MacChbl W aMIUIUTYbI
KoJie0aHui.

HccnenoBanue 3aBUCMMOCTH TepuoAa KojeOaHWil Tpy3a Ha
NpPY>KHUHE OT €ro Macchl M KECTKOCTH IMpPYKHUHBL. Bbluucienue
nepuoAa KojeOaHWH MaTeMaTHYecKOoro MasTHHUKA IO HM3BECTHOMY
3HAUEHUIO €ro IJINHBL BbuncieHune mepuona kojebaHuW rpy3a Ha
OpyXXUHE IO W3BECTHBIM 3HAUYEHUSM €ro Macchl U KECTKOCTH
NPY>KUHBI.

BripaboTka  HaBBIKOB  BOCHPHHHMATh,  aHAJIM3UPOBATh,
nepepabaTbiBaTh W TMPEABSBIATh HHPOPMAIIMIO B COOTBETCTBHH C
MOCTaBJICHHBIMHU 33/IJaYaMHU.

[IpuBenenne mnpuUMEpPOB aBTOKONEOATEITHHBIX MEXaHUYECKHX
cucreM. [IpoBenenne kinaccupukanuu KojaeoaHmit

Ynpyeue sonnvi

N3Mepenne mMHBI 3BYKOBOM BOJHBI IO  pe3yJbTaTam
HaOroeHui uHTep(EepeHNHU 3BYKOBBIX BOJIH.

HaGnronenne u oOBsICHEHHWE SBJICHWM WHTEphEpEeHIIUU |
TU(PPaKIIU MEXaHUYECKHX BOJIH.

[IpencraBnenne oOnacteli NpPUMEHEHUs  yIAbTpa3Byka H
NEPCIEKTUBBl €Tr0 HUCMOJIb30BAaHUS B PA3JIMYHBIX 00JACTSIX HAYKH,
TEXHHUKH, B MEJIULIUHE.

W3noxxeHne CyTH SKOJOTHYECKHX MPOOJIEeM, CBA3aHHBIX C
BO3/ICIICTBMEM 3BYKOBBIX BOJIH HA OPraHU3M YEJIOBEKA

Dnekxmpomacnummuole
KonebaHus

Habmonenue ocrpuiorpaMM rapMOHUYECKUX KOJICOAHUH CHITBI
TOKA B LIETIH.

M3mepenue 3yeKTpOeMKOCTH  KOHjeHcartopa. V3Mmepenue
WHIYKTUBHOCTH KaTYyIIKH.

UccnenoBanue  sIBIEHUS  3JEKTPUUYECKOTO  pE30HAHCA B
IIOCJIEOBATEILHOM IETH.

[IpoBenenue aHamoruu MeXAy (QHUINIECKUMH BeIHYMHAMH,
XapakTePU3YIOIIUMHA  MEXAaHMYECKYHD M DJIEKTPOMAarHUTHYIO
KOJIe0aTEeIbHBIE CUCTEMBI.

Pacuer 3HaueHMN CHJIBI TOKA W HANpPSDKEHHMS Ha JJIEMEHTAX
LEMU IEPEMEHHOTO TOKa.

HccnenoBanne  mpuHIMIA  JEUCTBUS  TpaHchopmaTopa.
HccenenoBanue npuHIMNA IEHCTBUS T€HEPATOPa MEPEMEHHOTO TOKA.

Ucnonb3oBanne WHTepHeTa isi moucka wuHDOpMauu O
COBPEMEHHBIX CrI0co0ax nepeaaun AIEKTPOIHEPTUU
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aﬂekn/lPOMaZHuWLHble
BOJIHbl

OcymiecTBieHNE paauonepenadn u paguonpuema.
I/ICCHGI[OBaHI/Ie CBOI>'ICTB BHGKTpOMaI‘HI/ITHBIX BOJIH C IIOMOIIBIO
MOOWMIIBHOTO TenedoHa.

Pa3ButHe 1IEHHOCTHOIO OTHOLICHUS K M3y4acMbIM Ha ypOKax
¢bu3ukn  O0BEKTaM W  OCBAaMBAaEMbIM  BHJAM  JIEATEIHLHOCTH.
OOBbsicHEeHHE TNPUHLIUIHUAIBHOTO PA3IHyYUs MPUPOIBl YIPYTUX H
AJICKTPOMArHUTHBIX ~ BOJIH. M3J0K€HHE CYTH  DKOJOTHYECKUX
HpO6J’I€M, CBA3AaHHBIX C BHGKTpOMaI‘HI/ITHBIMI/I KOHCG&HHHMI/I 148
BOJIHAMH.

O6’b$ICHeHI/Ie pOJII/I B.HGKTpOMaFHI/ITHBIX BOJIH B COBpeMeHHBIX
HcciaeqoBanugx BeenenHon

5. OnrTuka

IIpupooa ceema

[IpruMeHeHre Ha MPAKTUKE 3aKOHOB OTPAXKEHUS U TPEJTOMIICHUS

CBETa MPU PELICHUU 3a1a4.

OnpeneneHre  CHEKTPAIbHBIX TPaHUIl  YYBCTBUTEIbHOCTH
YeJI0BEUECKOTO T1a3a.

YMeHHne CTpOWTh H300paXeHUs TMPEAMETOB, JaBacMbIe
JIMH3aMH.

Pacuet paccTosiHHS OT JTMH3BI 10 U300paKCHHS TIPeIMETa.

Pacuer onrTryeckoit CHIIBI TUH3HI.

N3mepenne GOoKyCHOTO pacCTOSTHUS JTUH3HI.

HcnpiTanue Moeneld MUKPOCKOIIA M TEJIECKOIA

Boanoeswie ceoticmesa
ceema

Habmionenue sBieHUs WHTEPPEPEHLUU 3IIEKTPOMATHUTHBIX
BOJIH.

Habmonenue siBinenust [upakiini 3JeKTPOMAarHUTHBIX BOJIH.

HaGmronenue sSiBJICHUS MOSIPU3AIMY YIEKTPOMArHUTHBIX BOJIH.

N3MepeHne IMHBI CBETOBOM BOJHBI 1O  pe3yJbTaTam
HaOIIOAEHUS

sBieHns uHTepdepennnn. Habmronenue sBneHus audpakiuu
cBera. HaOmiomeHue sBIEHUS MONSAPU3ALMUA W TUCIEPCHUU CBETA.
[Tonick paznuuuii © CXOACTBA MeEXAY JAUPPAKIMOHHBIM U
JUCTICPCHOHHBIM CIIEKTPAMHU.

[IpuBenenne  TpuUMEpPOB  TOSBICHUS B  NPUPOAE H
UCTIONIb30BAaHUSI B TEXHHKE SBJICHHA HMHTepQepeHInu, nudpakuuu,
noJisipu3allud U Aucrepcuu  cBera. [lepedncieHwe  MeTOIIOB
MO3HAHUS, KOTOpPHIE WCIIOJNB30BAHBl TPU U3YYCHHUH YKa3aHHBIX
SIBJICHUU

6. D1eMeHTBbI KBAHTOBOI (PM3UKH

Kesanmosas onmuxa

Habmonenue ¢dotornexktpuyeckoro sddekxra. OObsicHEeHUE
3aKOHOB

CroneToBa Ha OCHOBE KBAaHTOBBIX MPEICTABICHHH.

Pacdyer makcuManbHOW KHHETMYECKOW SHEPTrUM DIJIEKTPOHOB
npu HOTOIIEKTPUIECKOM dpdekTe.

Onpenenenne pabOTHl  BBIXOJA DJEKTpOHA TIO TpaduKy

3aBUCUMOCTH MaKCUMaJIbHOM KUHETUYECKOU 3HEPTUU
(OTOATIEKTPOHOB OT YacTOTHI cBeTa. lM3Mepenue pabOThl BBIXOIA
AJIEKTPOHA.

[lepeuncnenve npuOOPOB YCTAaHOBKH, B KOTOPBIX MPUMEHSETCS
0e3MHEPIMOHHOCTH (poTOd(deKTa.
OOBsicCHEHHE KOPIYCKYJISIPHO-BOJIHOBOTO JIyaJlu3Ma CBOMCTB
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(GOTOHOB.
OObsicHeHME  pOJM  KBAaHTOBOW  ONTHKM B  pa3BUTHH
COBPEMEHHOU (U3HKHU

Duszuxa amoma

HabnroneHne muHEHYaThIX CIIEKTPOB.

Pacuer 4acTOTBI M JJIMHBI BOJHBI MCIYCKa€MOI'O CBETa IpH
nepexoJie aToMa BOJOPOAA U3 OJHOTO CTAI[MOHAPHOTO COCTOSIHUSI B
Jpyroe.

OOBbsicHEeHHE TPOUCXOXKACHUS JIMHEHYaTOro CIHeKTpa aroma
BOZIOPO/IA U Pa3INYusl JUHENYATHIX CIEKTPOB PA3JIMYHBIX [a30B.

HccenenoBanue IMHENYATOrO CIEKTPA.

Hccnenoanue npuHIna paboThl TIOMUHECIICHTHOH JIaMITBI.

HaGmronenue u 00bsICHEHHE TPUHIIAIIA JCHCTBHS J1a3epa.

[IpuBeaeHre MpUMEPOB UCIIOIB30BaHUS JIa3epa B COBPEMEHHOM

HayKe U TEXHUKE.

Ucnons3oBanne WMuTepHera mma mnoucka uHPOpMaum o
NEepPCIEKTUBAX MPUMEHEHHUS JIa3epa

Dusuxa amomHoco

Hab6nronenue tpexoB anbha-gacTuil B kKamepe Bunbcona.

a0pa PerucrpupoBanue siiepHbIX M3IYYEHHI C MOMOILBIO CUETYUKA
I'eiirepa.

Pacuer sHeprum cBsizu aTOMHBIX sJIEP.

Onpenenenne 3apsna ¥ MAacCOBOIO 4YHUCIA aTOMHOTO sAapa,
BO3ZHMKAIOIIIETO B pe3yJbTaTe PaJMOaKTUBHOIO pacnajia.

Brruncnenue SHEpIuH, 0CBOOOXKIArOIIIECs npu
paauoaKTUBHOM pacraje.

Onpenenenrie TPOAYKTOB SIAEPHON peaKIuu.

Brerurcnenue dHEpruu, OCBOOOXKIAIOMICHCS TPH  SACPHBIX
peaKIusx.

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

W3noxxeHne CyTH SKOJOTHYECKHX MpPOOJEeM, CBA3aHHBIX C
OMOJIOTUYECKUM JIEHCTBUEM PAIHOAKTUBHBIX M3ITYICHUN.

[TpoBenenmne kmaccudukay 3JIEMEHTAPHBIX YACTHUI[ MO HUX
¢u3nUeckuM XapakTepuUCTHKaM (Macce, 3apsay, BPEeMEHHU KHU3HH,
CIIUHY | T. 11.).

[TonnManue 1EHHOCTEH HAyYHOTO MO3HAHMSA MHpa HE BOOOIIe
JUISL YeJIOBEYeCTBa B LIEJIOM, a JUIsl KaKJ0ro oOydarolerocs JIM4YHO,
LEHHOCTEH  OBNAJEHUS METOJOM HAay4HOro TMO3HAHMUS  JUIsS
JIOCTHIKEHUS ycexa B JJI000M BUJIE MPAKTUUYECKOM e TENbHOCTH

7. IBoouus Beenennoii
Cmpoenue u Hab6nronenue 3a 3Be3namu, JIyHOH U TIIaHETAaMU B TEJIECKOTI.

paseumue Bcenennoii

HabmiogeHne COMHEUHBIX MATEH C IOMOIIBIO TEJIECKONa |
COJIHEYHOT'O DKPAHA.

Ucnonp3oBanue MHTepHeTa [uii MOMCKAa  M300pa)keHUH
KOCMHUUYECKHX 00BEKTOB U MHPOPMAITIH 00 X OCOOCHHOCTSX

OO6cyxaeHrne BO3MOXHBIX CIEHAPHEB 3BOJIIOLUHN BceneHHOi.
Hcnonp3oBanne MHTEpHETA N71s1 MTOMCKA COBPEMEHHOM MHGOpMAIIHI
0 pasButuu Bcenennoi. Onenka uHpoOpMalMKU C TO3UIHUU €€
CBOWCTB: JOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJHOTHI, aKTYaJIbHOCTH U
T. JI.
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Jeonroyus 36€30. Brrancnenne sneprun, 0CBOOOXKIAIOIICHCS PU TEPMOSICPHBIX
l'unomesa npoucxooicoenusi | peakuusx.

Conneunou cucmemuol dopMynrpoBKa MPOOIEM TEPMOSIEPHON SHEPTCTHKH.
OObsicCHeHHE BIUSHUS COTHEUYHOW aKTHBHOCTH Ha 3EMITIO.
[TonnmaHue posi KOCMUYECKUX MCCIEAOBaHUN, UX HAYYHOTO U

HKOHOMHUYECKOTO 3HAUCHHUS.

OOcyXneHre COBPEMEHHBIX THUIOTE3 O MPOUCXOXKIECHUU

ConHEYHOM cUCTEMBI

4. YCJIOBUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
YYEBHOM JUCLUILINHEI

4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecre4eHuIo
Peanuzanus nporpaMmsel TpeOyeT Hanuyne KaOMHEeTa eCTeCTBEHHOHAYYHBIX JUCHUTUINH

Oo0opynoBanne kKaOUHETAa eCTECTBEHHOHAYYHbIX JUCIUIJINH:

[IK (cucremnusiii 6ok tum 2 UNIVERSAL Mo.55 u monutop tum 1 BENG GW2270);
npoektop THn 2 Vivitek DX881ST; skpan lumien; nocka mapkepHas -1; pabouumx mect — 70;
amriepMeTpsl  J1a0OpaTOpHBIC, BOJBTMETPHI JIA0OPATOPHBIC; KATYIIKH HWHIYKTUBHOCTH; MOTOK
MIPOBOJIOYHBIN; TIOCTOSHHBIE MArHUTHI J1a0OpaTOPHBIC; IMOJIOCOBBIE MArHUTHI JEMOHCTPAIIMOHHBIC,
KaTyIIKa JPOCCENIbHAS; aMIIEPMETP EMOHCTPAIIMOHHBIN; BOJIBTMETP JEMOHCTPAIMOHHBIN; KOMIUICKT
MPOBOJIOB COCTMHUTENBHBIX; BBIKIIOYATENh OJHOMOIIOCHBIN; JJAMIIOYKA HA TIOJICTABKE;, MYIbTUMETD;
Ha0Op TpyXWH; HAOOp PE3WCTOPOB HA TAHENH; PEOCTAThl; CIIEKTPOCKOI;CTPEIIKM MarHWTHBIC. Ha
IITaTUBE; TaJbBAHOMETP JEMOHCTPAIIMOHHBIN;, MAsTHHUK JJICKTPOCTATHUECKUN Map; MIJUTHAMIIEPMET]
71a00paTOPHBI; TIEPEKITIOYATENh ABYXIIOIIOCHO IEMOHCTPAIIMOHHBIN; TIEPEKITF0YaTeNh OTHOTIOIIOCHOM
JNEMOHCTPAIIMOHHBIN;, TOPTpeThl  (U3HKOB;, MTPHOOp JANsS  JEMOHCTPAIIMOHHBIA  3aBHCUMOCTH
COIIPOTHBIICHUSI METaJIa OT TeMIepaTypbl; MpuOOp UIsl AEMOHCTpanuu mnpaBuia JIeHIa; cTpenku
MarHUTHbIE  HA  INTaTUBE  [apa;, INTaTUB  H3OJUPYIOMIMIA,  JJIEKTpoMeTpsl  (mapa);
MeYaTHBIC/AJIEKTPOHHBIE  JIEMOHCTPAIIMOHHBIE  TOCOOMS, Y4EeOHO-METOAMYECKHE T0Co0us B
DIIEKTPOHHOM/TIEYATHOM BUJIE

4.2. UudpopmaunonHoe odecneuyenne o0ydeHusi. IlepeyeHb pexoMeHIyeMbIX Y4YeOHBIX
usnanuii, UnTepHeT-pecypcoB, 10NMOJHUTEILHON JTUTEPATYPHI

OcCHOBHbBIE HCTOYHUKH:
1. [Tunackuii, A.A. ®wusmka: ydeOHuk mis cryda. yupexna. CIIO /A A.IluHCKui,
I".1O.I'pakoBckuii. - M.: ®OPYM: UHOPA-M, 2017.
2. CrenanoBa, I'.H. ®usuka. YrioyOonéunsni ypoBeHb. B 2 4.: yueOHuk mus 10 kmacca
obmieoOpazoBarenbHbIx yupexaenuii/I . H.Ctenanosa. - M.: Pycckoe cioBo, 2013.
3. CrenanoBa, I.H. ®usuka. Yrnyonéunsiii ypoBenb. B 2 4.: yueOnuk mns 11 kmacca
obmieoOpazoBarenbHbIx yupexaenuii/I . H.Ctenanosa. - M.: Pycckoe cioso, 2013.

JlonoTHUTE/IbHbIE HCTOYHUKU:

1. KacesinoB, B.A. ®u3uka: yueOHHK 17151 001Ie00pa3oBaTeIbHbIX YupexkaeHui. 11 kiacc.
BazoBsrii yposens / B.A. Kacesnos. — M.: [Ipoda, 2008.

2. KacesinoB, B.A. ®u3uka: yueOHHK 17151 001Ie00pa3oBaTelbHbIX yupexxaeHuid. 10 kiacc.
bazoBsiii yposens / B. A. KacesiHoB.— M.: [Ipoda, 2008.

3. KacesauoB, B.A. ®u3uka.l1 xn. OBomornus BceaeHHON: TONMOIHHTEIBHBIC TJaBhl K
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yuebHuky / B. A. Kacbanos.- M.: [lpoda, 2008.

4. Kucenepa, I'.Il. ®usmka: ydeOHOE mOCOOME I TIOATOTOBHUTEIBHBIX OTACICHUN
By30B/[".Il.Kucenesa, B.M.Kucenes. - Kpacnosipck: Cub. penepanbusiii yausepcuret, 2011.

5. Kapnepunk, B.D. CnpaBounmk 10 wmatematuke u ¢usuke/ B.D,KaBHepuuk,
JI.W.Maiicens, FO.1.CapunoBa. — MH.: Beim. mk., 2014,

6. Oduszuka B dopMmynax H cXemax: y4deOHOoe TmMocoOMe UIsi IIKOJBHUKOB U
abutypuenros/coct. O.B.Mamsposa. — CII6.: Buxkropus mmoc, 2016.

HNuTepHeT-pecypces:

1. ®denepanbHbIi EHTPp WHGOPMAITMOHHO-00Pa30BaTEIbHBIX PECYpCOB [ DIEKTPOHHBIN
pecypc]: penepanbHbIi 00pazoBaTenbHBIN TOpTAl. - Pexxum moctyna: http://fecior.edu.ru/, cBOOOAHBII.
2. Ennnas xomnmexknusi nudpoBbIX 00pa3oBaTENbHBIX PECYpPCOB [DIIEKTPOHHBIN pecypc]:

denepanbHbIil 00pa3oBaTenbHbI MopTan. — Pexxum poctyna: http://school-collection.edu.ru/catalog/,
CBOOOIHBII.

3. EcrecTBeHHO-HayuHBIi 00pa3zoBaTelbHBIN MopTan [DneKTpoHHBIH pecypc]. - Pexum
noctyna: http:// www.en.edu.ru/, cBOOOTHBIH.

4. Enunoe okHO pgocTyma K 00pa3oBaTeNbHBEIM pecypcaMm [DIeKTpOoHHBINH pecypc]:
benepanbHbIii 00pa3oBaTeNbHBIN OpTal.- Pexkum noctyna: http://window.edu.ru/, cBoOOAHBIA.

5. Virtulab [OnexTpoHHbIii pecypc]: BHUpTyanbHas oOpa3oBaTelibHas JIaOOpaTOpHs. -
Pexxum nmoctyma: http://www.virtulab.net/, cBoO0O HBIA.

6. Ousmka [DIEKTPOHHBIM pecypc]: MEKTPOHHBINA yueOHBIH KOMIUIEKC ISl IIKOJBHUKOB/
OTKpBITHIN KOJIIEMK.- Pexxum moctyna: http://physics.ru/, cBOOOIHBI.

7. @opMyJbl U pacyeThl OHJIANH [DIEKTPOHHBIN pecypc]: HHTEPAKTUBHBIN CIPAaBOYHHUK. -

Pexxum noctyna: http://www.fxyz.ru/, cBOOOTHBII.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI

KoHTpons ¥ omeHka pe3ylbTaTOB OCBOCHHS 00Ie00pa3oBaTeNbHON Y4eOHOM JUCIHILTAHBI
OCYIIECTBIISICTCSI MPEoIaBaTelieM B TPOIECCe MPOBEICHHUS KOHTPOJIBHBIX M MPOBEPOYHBIX padoT,
MpOBEpKE JOMAITHUX 3a/laHui, TECTHUPOBAHMS, a TAKXKE OIICHKE BBIOJHECHUS OO0YJarOIIUMUCS
WH/IMBUIYAIGHBIX 33JaHUl, MPOEKTOB, MCCIeAOBaHUM. [IpoMexyTodHass aTrTrectanusi MPOBOAUTCS B
dbopme IK3aMeHa.

Pe3yabTarsl 00yyeHus @®opMbI U METOAbI KOHTPOJISI M OLlEHKH
(ocBOCHHBIC YMEHHUsI, YCBOCHHbIC 3HAHHUSA) pe3yJIbTATOB 00y4YeHH s
Ymenus:
OnuceiBaTh U OOBSACHATH (DU3MUECKUE SIBICHUS W VYCTHBINA KOHTPOJIb (MHAWBUAYAIBHBIN U
CBOMCTBA  TeI.  JIBW)KCHHE  HEOCCHBIX Tl U | (PPOHTAIBHBIN).
HCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM; CBOWCTBAa Ta30B, BrinosiHeHUE TECTOBBIX 3a1aHUM.
JKUAKOCTEM W TBEPABIX TEN, O3JIEKTPOMATHUTHYIO IToaroroska cooOIIEHUH.
MHIYKIIUIO, PACIIPOCTPAHEHUE AIIEKTPOMArHUTHBIX BOJIH; 3amura NpakTUYECKUX 3aHATUM.

BOJIHOBBIC CBOWCTBA CBETa; M3ITy4EHHE M IIOIJIOIICHHE
cBeTa atoMoM; (potordpdext

OTiyarh TUIIOTE3bl OT HAYYHBIX TEOPHI B3anMoKOHTpOIE.
Jlenatb BBIBOIBI Ha OCHOBE SKCIIEPUMEHTATBbHBIX OT4eT o MPaKTUYECKUM 3aHATHSIM.
JAHHBIX HaOmroieHne W OllEHKA BBIIIOJIHEHUS

MPAKTUYECKUX JICHUCTBUIA.
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[lpyBoanTe mpHMeEpBl, MOKA3BIBAIOILUE, YTO:
HAOJIOJCHUS U SKCIIEPUMEHT SBJISIIOTCS OCHOBOHM JUis
BBIJIBIDKCHUSI TUIIOTE3 W TEOPUH, MO3BOJISIOT MPOBEPUTH
UCTMHHOCTb TEOPETUYECKUX BBIBOJIOB;  (husmueckas
TEOpHUsl JAET BO3MOKHOCTb OOBSACHATH HM3BECTHBIE
SIBJICHUSI TIPUPOZBI M HaydHble (DaKThl, MPEICKa3bIBATH
€llle HCU3BECTHBIC SIBIICHUS

YCTHBIN KOHTPOJIb (MHAWBUAYATHHBIN U
(pOHTAIIBHBIIA).

[IpoekTHas neaTeNbHOCTb.

[ToaroroBka cOOOIICHHUIA.

[IpuBoauTh HpUMEpPBI MPAaKTUYECKOT0
UCTIONb30BaHUSL  (DM3MYECKUX ~ 3HAHMH:  3aKOHOB
MEXAHUKHM, TEPMOAMHAMUKM M D3JIEKTPOJUHAMHUKUA B
MEIUIVHE; PAa3IMYHbIX BUAOB  BJIEKTPOMArHUTHBIX
W3JIY4EHUN U Pa3sBUTHS PaJUO U TEIEKOMMYHHKALU,
KBaHTOBOW (DM3WKK B CO3MAHUU SITICPHON SHEPTETHKH,
J1a3epoB

[ToaroroBka cOOOIICHHIA.
[Touck nadopmanmu B laTepHeTeE.
IIpoexTHas neATeabHOCTD.

Bocnpunumarh 1 Ha OCHOBE MOJTYYEHHBIX 3HAHHWIA
CaMOCTOSITEIIBHO OLICHUBATh uH(pOpMAIIHIO,
comepkarqyrocsi B coodmeHusx CMU, HWuteprere,
Hay4HO-TIOITYJIIPHBIX CTaThsIX

IToaroroska cooOIIEHUA.
[Touck nnpopmanuu B MIHTEpHETE.
[IpoekTHas neaTeNbHOCTb.

[IpUMeHSTh TIOMYYCHHBIC 3HAHHS JUIS PEIICHUS
br3rYecKux 3a1a4

[TrceMeHHBIN KOHTPOJIb. BhINTOTHEHHE
Pa3HOYPOBHEBBIX 3a/IaHUM.

Onpenensite xapakrep (HU3NUECKOTO IMpoIiecca Io
rpaduky, Tabimie, hopmyre

OTueT 1o MPAKTUYCCKUM 3aHATUSAM.
TectupoBanue.
3amuTa NpakTHYECKUX 3aHATUH.

W3mepsaTh psaa GU3HYECKUX BEIUUMH, IPEICTaBIIS
PE3YNbTaThl U3MEPEHUN C YUETOM UX IOIPELIHOCTEN

OT4YeT Mo MPaKTUYECKUM 3aHATHSIM.

HaGHIO,Z[QHI/IG N OILICHKA BBIIIOJHCHUA
MPAKTUYECKUX JICHUCTBUIA.

3amuTa NpakTHYECKUX 3aHATUM.

3uanusa:

CMBICIT TIOHSTHH: (DU3NYECKOe SIBIICHHUE, THITOTE3a,
3aKOH, Teopus, BEILICCTBO, B3aMMO/ICHCTBUE,
AJIEKTPOMArHUTHOE TIOJIE, BOJIHA, (JOTOH, aTOM, aTOMHOE
SIIPO, HWOHU3UPYIOIIME W3IIy4eHUs, IUIaHEeTa, 3BE3/a,
rajakTaka, Becenennas

YCTHBIN KOHTPOJIb (MHAWBUAYATBHBIN U

(pOHTAITBHBIIA).

[TnceMeHHbI KOHTPOJIb.
TectupoBanue.

Beinonnenue Pa3HOYPOBHEBBIX

3alaHuil. 3anmTa NpakTUYeCKUX 3aJaHul.

CMbICT  (M3WYECKMX  BEJMYMH:  CKOPOCTb,
YCKOpeHHe,  Macca, CWila, HMIyIbC,  padoTa,
MEXaHUYeCKass  DHEprusi,  BHYTPEHHSSI  DHEpPIUf,
a0comoTHasE TemIieparypa, CpeiHssl KHHETHYeCcKas

SHEPrUsA YACTHL[ BEILECTBA, KOJIMYECTBO TEIUIOTH,
IIEMEHTAPHBIN IEKTPUYECKUM 3apsi

YCTHBIN KOHTPOJIb (MHAWBUAYATHHBIN U

(pOHTAITBHBIIA).

[TnceMeHHbI KOHTPOJIb.
TectupoBanue.

Beinonnenue Pa3HOYPOBHEBBIX
3aJaHuM.

3anuTa NpakTUYECKUX 3aJaHHil.

CMBICT  (DU3MUYECKUX 3aKOHOB  KJIACCHUECKOM
MEXaHHUKH, BCEMUPHOTO TSATOTECHHSI, COXPaHEHHSI SHEPTHU
UMITYJIbCA U DIICKTPUYECKOTO 3apsifa, TePMOIMHAMUKH,
AJIEKTPOMArHUTHON MHAYKIHH, (poTodddekra

BKJIQJl POCCHHCKUX M 3apyOSKHBIX YUCHBIX,
OKa3aBIIMX HauOOJIbIIIeE BIVMSHUE HA Pa3BUTHE (DU3UKU

[ToaroroBka cOOOIICHHUIA.
[Touck nadopmanmu B laTepHETE.
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6. KOHKPETU3ALUSI PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30BATEJILHOI
YYEBHOM JUCLHUILINHEI

Ha3Banus mpakTuueckux paboT, TPaKTUYECKUX 3aHATUH,
71a00paTOPHBIX PaboOT

Ymerh

e OnMceIBaTh Hu O00BACHATE
¢du3udecKkre SBICHUST ¥ CBOWCTBAa Tell:
JIBIDKEHHE HEOECHBIX TET M MCKYCCTBEHHBIX

CIIyTHUKOB ~ 3€MJIM;  CBOMCTBAa  Ia30B,
KUAKOCTEN u TBEPIBIX Tel,
AIIEKTPOMArHUTHYIO WHIYKIHIO,

pacnpocTpaHeHHe AIIeKTPOMAarHUTHBIX BOJTH;
BOJIHOBBIC CBOICTBA CBETa, W3IyYCHUE U
TIOTJIOIICHUE CBETa aToMOM; (hoTodahdexT

o OTIMuUaTh TUMOTE3bl OT HAYYHBIX
TEOpUH

o Jlcmath  BBIBOJBI
IKCTIEPUMEHTAIBHBIX TAHHBIX

o OnpeniensiTh XapakTep (U3NIECKOro
npoliecca 1o rpaduky, Tadbmmiie, Gopmyre

Ha OCHOBC

e[loctpoenne rpadukoB KoyiebaHWUU  3apsna,
HampsDKEHWs M CUJIBI TOKa B 3JEKTPOMarHUTHOM
KoJe0aTeIbHOM KOHTYpE

e [IpeBpanieHue  sHeprui
MarHuTHOTO noJIen B
KoJ1e0aTeIbHOM KOHTYpE

QJICKTPHUYICCKOI O n
SJICKTPOMAaraHuTHOM

3HaTh

®CMBICT  TOHSITHIA: ¢busmyeckoe
SBJICHWE,  TWIOTE3a,  3aKOH,  TEOpHs,
BEIIECTBO, B3aUMOJICICTBHE,
AJIEKTPOMAarHUTHOE TIOJIe, BOJHA, (DOTOH,
aroM, AarOMHOE SIPO, HOHU3UPYIOIIHE
W3TydeHUs, TIUIAHeTa, 3BE3/a, TaJlaKTHKa,
Bceenennas

Tema 1.1 Kunematuka

Tema 1.2 Jlunamuka

Tema 1.3. Mexannueckue Koyie0aHusi U BOJTHBI

Tema 2.1. OCHOBBI MOJNEKYJISPHO- KUHETHUECKOMN
TEOpuun

Tema 2.2. OCHOBBI TEPMOIMHAMUKH

Tema 2.3.ArperatHbleé COCTOSIHHMSI BEIIECTBA U
(a3oBbIe MEPexo/Ibl

CamocrosiTesibHast padoTa

PaboTta ¢ KoHCIIEKTOM

PaGora ¢ yueOHoi1 muTeparypoit

[ToaroToBka OTYETOB MPAKTUYECKUX 3aAHATUN
Pabota ¢ Tabnuueit MHOXXuTENEH u mpuctaBok CU

CocraBnenue anropuTMa pelieHus
KMHEMATUYECKUX 3aJ1ay.

Onpenenenue HEKOTOPBIX MEXaHUYECKUX
MapaMeTpoB  YEJIOBEYECKOI'0  OpraHu3Ma: CcpeaHei

CKOPOCTH JIBUJKEHUS KPOBH B apTEPHUSX, BEHAX; CKOPOCTHU
pacIpoCTpaHEHHUs pa3Apa)XeHus 110 HEPBaM.

CocraBiieHHEe anropuT™Ma peuIcHUs JUHAMHYECKUX
3a/1a4.

CpaBHEeHHE  BEKTOPDHOTO W KOOPAMHATHOIO
CIOCO0OOB HAXOXKACHUSI PaBHOJCHCTBYIOIIEH HECKOIBKUX
CHIL

CocraBiieHne KOHCIIEKTa «YCIIEXH B OCBOEHUH
KOCMHYECKOTO ITPOCTPAHCTBAY.

PaccMmoTpeHue rosocoBoro M CiyxoBOTO ammapara
4EJIOBEKA.

YMmerh
o II3mMepsITh psif PU3NUIECKUX BEITUYHH,
MIPEACTABIISIT  PE3YNIBTaThl  M3MEPEHUH  C

e OnpeneneHue Kod(pQPHUIKUEHTa MOBEPXHOCTHOTO
HATSDKEHUS JKUAKOCTH
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YYETOM MX MOIPENTHOCTEN

3HaTh

eCMBICT  (PU3UYCCKUX  BEIIMYHH:
CKOpOCTh,  YCKOpEHHE, Macca, CHIIa,
UMITYJIbC, Pad0OTa, MEXaHWUYECKas SHEPTHs,
BHYTPEHHSISI SHEprus, abcomroTHas
TeMIieparypa,  CpeIHssi  KHHETUYecKas
SHEPrUsl YaCTHI[ BEIECTBA, KOJIUYECTBO

TEILJIOTHI,
3apsi

IIEMEHTApHBIA  AIIEKTPUUECKUN

Tema 1.1 Kunemaruka

Tema 1.2 Jlunamuka

Tema 1.3. Mexanudeckue KoJieOaHUs U BOJHBI

Tema 2.1. OCHOBBI MOJIEKYJSIPHO- KMHETUYECKOU
TEOPUH

Tema 3.1. DnekTpocratuka

Tema 3.2. IlocTOSIHHBIN AIIEKTPUYECKUI TOK

CamocrosiTesbHast padoTa

Pabora ¢ xoHCTIEKTOM

Pabota c yueOHoIi muTepaTypoit

IToaroroBka OTYETOB MPAKTUYECKUX 3aHATUU

Koncnekr «Cuiibl U 3HEPTrHUsi MEKMOJIEKYIISIPHOTO
B3aUMOJICICTBHS»

CpaBHUTENBHBIN
TEMIIEPATYPHBIX KA.

3anosHeHne TadIuIsl «3omporeccrn

3anonuenue tabmuubl «lIpumenenue 1-ro Hagana
TEPMOJAMHAMUKH K U30IIPOLIECCAM B rasem.

Koncnekr «Buasl TemnoBsix aurarenei. Oxpana
MIPUPOIBI».

[Toctpoenne rpaduka mo tabmuie «3aBUCHMOCTH
JNABJIEHUS W IUIOTHOCTM HACBIIEHHOIO Iapa oOT
TEMIIEPATypPbI».

N3o0pakeHne CIEKTPOB JJIEKTPHUUECKUX TOJICH
CUCTEMBI JIByX OJTHOUMEHHBIX 3aPsI0B.

AHalM3 W CpaBHEHUE DJIEKTPUUYECKUX CBOWCTB
Pa3IMYHBIX TKAaHEH YeT0BEYECKOTr0 OpraHu3ma.

aHaJInu3 Pa3IMYHBIX

Hccnenosanue B JIOMAITHUX YCIOBUSIX
QJICKTPpHU3alN HATYPAJIbHBIX U CUHTCTUYCCKUX BCIICCTB.
CpaBHHUTENBHBIA ~ aHAIM3  CKOPOCTH  Jpeida

AJIEKTPOHOB B METallIe U CKOPOCTH PacHpOCTpaHEHUs
JIEKTPUUECKOTO TOKa.

AHanu3 BOJIbTAMIIEPHON XapaKTEPUCTUKU TOKa B
METAJUINYECKUX MPOBOAHUKAX.

Brruncnenue 3aps/ia 3JIeKTpOHa Ha OCHOBE 3aKOHOB
JIEKTPOIIH3A.

Koncnekt «Bubl ra30BBIX pa3psaoBy.

3armnoiHeHne o0oO0maromnei TaOJIUIIBI
«INEKTPUUECKUN TOK B PA3IMYHBIX CPEAAX)».
CpaBHUTENBHBIM  aHAIU3  JJIEKTPUUYECKOTO U
MarduTHOTO TTOJICH.
Ymern e PerieHre THUMOBBIX 3aJad Ha TPUMEHEHHUE
e [IpuBoaUTH npuMepsl | 3akoOHOB HproTOHA, 3aKOHA BCEMHUPHOTO TATOTEHUS
MPAaKTUYCCKOI'0 UCIOJIB30BaAHUA (bl/BI/IIIeCKI/IX ePentenne THIIOBBIX 3ajad  Ha IIPUMCHCHUC
3HAHMU: 3aKOHOB MCXaHHKH, | 3aKOHOB COXPAHEHUs HMIYyJIbCa M MEXaHUYECKOM
TEPMOJIMHAMUKNA M DJIEKTPOJMHAMHMKH B | SHEPTUH
MEIULIHE, Pa3IM4HbIX BHIOB e Pemenue TUIOBBIX 3aja4 no TEME:
JJICKTPOMArHUTHBIX M3ITYYCHHH Mt | «QnexkTpudeckoe noje. 3akoH Kymnona»
pasBUTHS pPao H  TEICKOMMYHHKAIUH, ¢ OnpenencHue oO0mmen €MKOCTH Oarapeun
KBaHTOBOM (PM3UKM B CO3JaHHU SACPHOM KOHJIGHCATOPa
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SHEPreTHKH, JIa3epOB

o [IpuMeHATh TIOTyYeHHBIC 3HAHUS JJIS
peteHus GU3MYeCcKuX 3a71a4

eBocrpyuHUMaTh W Ha  OCHOBE
MOJYYEHHBIX ~ 3HAHUH  CAMOCTOSITENHHO
OLICHUBATh WH(POPMAIIUIO, COACPKALTYIOCS B
coobmenusix CMMU, HuteprHere, Hay4yHO-
TIOMYJISIPHBIX CTAThSIX

e OnpenenieHUe OOIIETO COMPOTUBIIEHUS YydacTKa
eI

e PemieHne THMOBBIX 3aj7a4 MO TeMe « MarauTHoe
M10JI€ TTOCTOSIHHOT'O TOKa)

e Permenue THUIIOBBIX
«NEeKTpOMarHuTHas HHAYKIHS

3a1a4 10 TEME

3HaThL
® CMBICII br3rIecKux 3aKOHOB
KJIACCUUECKOM  MEXAaHUKH,  BCEMHUPHOTO

TSTOTEHUS, COXPAaHEHHsI SHEPTHU HMMITYIIbCa
U 3JICKTPUYECKOTO 3apsijia, TEPMOIMHAMUKHY,
ANEKTPOMArHUTHOMN WHIYKIIUH,
doroaddexra

® BKJIQJI POCCHMCKHX M 3apyOeKHBIX
YYEHBIX, OKa3aBIINX HAMOOJIbIIEE BIMSHUAE
Ha pa3BUTHE (PU3UKU

Tema 3.1. DnekTpocraruka

Tema 3.2. IlocTOSIHHBIN AIIEKTPUUECKHI TOK

Tema 3.3 DieKTpUYECKUI TOK B OJIYITPOBOAHUKAX

Tewma 3.4. MarautHoe mnose

Tema 3.5. DnekTpoMarHWUTHBIE KOJICOaHUS W
BOJIHBI

Tema 5.1. KBanToBas ¢uzuka

Tewma 5.2.®uzuka atoma

Tema 5.3. ®usnka aTOMHOTO s7Ipa

Tema 6.1. DBonIOLNS BCEICHHOM

CamocrosiTesbHast padoTa

Pabora ¢ xoHCTIEKTOM

Pabota c yueOHoIi TuTepaTypoit

IToaroroBka OTYETOB MPAKTUYECKUX 3aHATUU

CamormnoaroroBka K 1abopaTopHoOit padoTe.

Uccnenosanue BiausHusi [IAB Ha moBepxHOCTHOE
HAaTSXKEHUE BOJIBI.

Koncnekt «Buasl nedopmartuiiy.

3amonHeHne TaOMUIBI «BHUIBI KPUCTAIITMYECKHUX
CTPYKTYp».

AHanu3 auarpaMMbl pacTsXKEHUM.

KoncnekT «Yckoputenu 3apsiKE€HHBIX YaCTHUID.

Ananuz Xapaxkrepa B3aUMOJCICTBUSA
ANEKTPUYECKUX 3apsAJ0B U MAarHUTHOTO B3aUMOJIEHCTBUS
TOKOB.

BrisiBiieHre posii MarHUTHBIX MOJIEH B SIBJICHUSX,
npoucxoamux Ha CoJHIe.

3apucoBKa CXe€M JKCHEPUMEHTOB MalKenbCoHa U
Pewmepa.

Jloka3zaTenbCcTBO 3aKOHOB OTpakKeHUS u
IIPEJIOMJICHHUs CBETAa HA OCHOBE IIpuHIMIa [ toiirenca.

CamoroaroToBka K JJabopaTropHbIM padoTaM.

Koncnekr «Y® u UK vactu cnexrpay.

Koncnekr «/[udpakimonnas pemerka.

CpaBHeHHME DSHEpPruii KBaHTOB  KpacHOro U
(hHoIeTOBOTO CBETA.

CocraBneHne  mIaH-KOHCIEKTa  «BHyTpeHHUI
dhoTodddekT, ero npuMeHESHHEY.

Koncmexr «IKCIIepUMEHTAIbHbIE METOJIbI
perucTpaluy 3apsHyKEHHBIX YaCTHI).

CocraBnenue  mnaH-koHcnekta — «llomyuenue

PaZMOaKTUBHBIX N30TONOB U UX IPUMECHECHHUEY.
3apucoBKa IPUHLMIIHAIBHOW CXEMBI
peakTopa.
Bbruuciienne opOUTAIBHBIX CKOPOCTEH IUIAHET C

SIZIEPHOTO
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UCIoJib30BaHueM Ta0muubl «OCHOBHBIE CBEIEHUS O
MJIaHETax.

Onpenenenne nmapaMeTpoB Haiiei ['aJakTuku» 1o
HIKOJIbHOMY aCTPOHOMHUUYECKOMY KaJICHIapIo.
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