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ITosscHUTENBbHAA 3alIMCKA

PaGouas mporpamma adist 10-11 kaacca no ¢usuke (yriyOoneHHBIH YPOBEHB) pa3padoTaHa
C Y4ETOM:

. ®denepanbHoTo 3aKk0Ha Poccuiickoit @enepanmu ot 29 nexadpst 2012 romga Ne 273
— @3 «O06 obpazoBanuu B Poccuiickoit denepannny.

o [Ipukaza MunoOpuayku Poccuu ot 17.05.2012 N 413 «O06 yrBepxkaeHuu (henepaibHOTo
rOCY/IapCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHAapTa cpeaHero  (MOJHOro) — 0OIIero
obpazoBanusm» (3apeructpupoano B Munrocte Poccuu 07.06.2012 N 24480)

e [Ipukaza MunoOpHayku Poccum ot 29.12.2014 N 1645 «O BHeceHWHM H3MEHEHUH B
npuka3 MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @enepauuu ot 17 mast 2012 r.
N 413 «O0 yrBepxkaeHun ¢GeaepaabHOro rocyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpenHero (momHOTO) oOmiero oOpa3zoBanus» (3apeructpupoBaHo B Munrocte Poccum
09.02.2015 N 35953)

e [Ipukaza MunucrepctBa oOpasoBanust 1 Hayku P® ot 31 mekabpst 2015 r. N 1578 «O
BHECEHUU H3MEHEHHH B (QenepalibHbIil roCcylapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPT
cpeaHero oomiero oOpa3oBaHMs, yTBEPKACHHBINA MPUKa30M MUHHCTEPCTBA 00pa30BaHUs U
Hayku Poccwmiickoit @enepanuu ot 17 mast 2012 . N 413»

e [Ipuka3za MunucrepctBa oOpa3oBanus U Hayku oT 29 uroHs 2017 r. Ne613 «O BHeceHuH
mmenenui B ®I'OC cpemgnero oOmiero oOpa3oBaHus, yTBepkAeHHBIM [Ipukazom
MUHHUCTEPCTBOM 00pa3oBaHus u Haykn Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne 413
e @DyHAaMeHTaJbHOTO siApa cojaepkaHus oOmiero oOpazoBanusa. - M.: Ilpocsemienue,
2010r.

e CaHUTApHO-IMUJIEMUOJIOTHYECKUX mpaBun u HopmatuBoB CanlluH 2.4.2.2821-10
«CaHUTapHO-3MUAEMHOJIOTHYECKHE TPeOOBaHUA K YCIOBHUSM W OpraHU3alud OOydeHHus B
0011e00pa30BaTENbHBIX YUPEKICHUAX», YTBEPKICHHBIMU IOCTaHOBIIEHHEM [J1aBHOTO
roCyIapCTBEHHOTO caHuUTapHoro Bpauda Poccuiickoit @enepanmu ot 29.12.2010r. Ne 189
(c m3meneHussMu U nonoJiHeHUsIMH OT 29 utonst 2011 r., 25 nexabpst 2013 r., 24 HOSIOps
2015 r.);

e [Ipuka3za MunHCTepcTBa 00pa3oBaHus W Hayku Poccuiickoit ®@enepammu Ne 336 ot
30.03.2016 1. «OO0 yTBEepKJCHMH TEpe4YHs CpEeACTB OOyYeHHS H  BOCIHMTAHHS,
HEOOXOMMBIX Uil peanu3alid 00pa30BaTeIbHBIX MPOTpaMM HAYaJbHOrO OOIIEero,
OCHOBHOTO 00IIero U cpeanero oduiero oopazoBaHusi, COOTBETCTBYIOIIUX COBPEMEHHBIM
yclIoBHSM ~ OOydeHHs, HEOOXOJUMOTO TP  OCHAalleHWHW  oO0meo0pa3oBaTeIbHBIX
OpraHu3anui

e [Ipuka3za MunuctepctBa npocsenieHus Ne345 ot 28 aexadbps 2018 roga o penepanpbHOM
nepeyHe y4eOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHHIO IMPHU peald3alid HUMEIOIIHNX
rOCY/IapCTBEHHYIO aKKpeIuTaIilo 00pa3oBaTENbHBIX MPOrpaMM HA4ajdbHOTO OOIIero,
OCHOBHOTO 00IIIeT0, CpeTHero o0IIero oopasoBaHms

. [IpumepHoii ocHOBHOW 00pa3oBaTENbHON MpPOTPaMMbl  CpelHEro oOIIero
oOpa3oBaHus (0g00peHa pemieHueM ¢GeaepalbHOr0 y4eOHO-METOINYECKOTr0 00beIUHEHUS
o o601eMy o6pazoBanmto (mpoToko ot 28utonst 2016 r. Ne 2/16))

° Vkaza [lpesunenta PO ot 7 mas 2018 r. Ne 204 "O HalMOHAJIBHBIX LENSAX U
CTpaTeruuecKux 3aaavyax pazButus Poccuiickoit denepannu Ha nepuoa 1o 2024 roga
. Pacnopsoxenust  [lemapramenta oOmiero oOpa3zoBanust ToMmckoil oOmact OT

28.09.2018 r. Ne 832-p «O6 yrBepxkaeHuum Konnenuuu pas3Butus — (QU3MKO-
MaTeMaTH4YeCKOTO U €CTECTBEHHOHAayYHOro oOpa3oBaHus Tomckoit obmactu Ha 2019-2025
TOJIbD»

o Pacnopsokenus nenapramenta oOpasoBanus aqmMuHucTpauuu ['opona Tomcka ot
25.02.2019 Ne 85-p «O6 yTBepkIeHUH IIaHa MEPONPUATHH Mo peanuzanuu KoHuenuu
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pa3BuUTHS (U3NKO-MAaTEMATUYECKOTO W €CTECTBEHHOHAYYHOTO 0Opa3oBaHUs B TOpOJIE
Tomcke»

J Koncrutynun  Poccuiickoit  ®@epepanun (CoOpaHue  3aKOHOAATEILCTBA
Poccuiickoit ®eneparuu, 1996, Ne 3, ct. 152; Ne 7, ¢1.676; 2001, Ne 24, c1.2421; 2003, No
30, ct. 3051; 2004, Ne 13, ct.1110; 2005, Ne 42, c1.4212; 2006, Ne 29, ¢1.3119; 2007, Ne 1,
ct. 1; Ne 30, ct. 3745; 2009, Ne 1, c1. 1, ct. 2; Ne 4, c1. 445).

. Koneenunn OOH o npasax pebenka, mpussras 20 Hosiops 1989 r. (CoopHuK
MeKIyHapoaHbIX qoroBopoB CCCP, 1993, Beimyck XLVI).

Pabouas mporpamma cocraBieHa Ha ocHOBe aBTopckoi mporpammbl [1.IN. Caenko, B.C.
HanromenkoBa u 1p. [IporpamMmsl oOmieoOpazoBaTenbHbIX yupexaeHud. @usuka. 10-11
kimaccel. — M.: [IpocBemienue.

eap mporpamMmbl: JOCTH)KEHUE BBIMYCKHUKAMH KOMIIETEHIIMM W KOMIIETEHTHOCTEM,
OTpeNeNsieMbIX JTUYHOCTHBIMU, CEMEWHBIMU, OOILIECTBEHHBIMH, TOCYAapCTBEHHBIMU
MOTPEOHOCTSAMU M BO3MOXXHOCTSIMH OOYYalOIIETOCs CTapIIero IIKOJIBHOTO BO3pacTa,
CTAHOBJICHUE U PA3BUTHE JIMYHOCTH OOYJAIOMIErocsl B €€ CaMOOBITHOCTH U YHUKAJIBHOCTH,
0CO3HaHUE COOCTBEHHOUW MHIUBUIYATHHOCTH, TIOSBJICHHE )KU3HEHHBIX IJIAHOB, TOTOBHOCTh
K CaMOOIIPEIEIEHUIO.

3anayu:

¢ hOpMHPOBATH POCCHIUCKYIO TPAXKJTAHCKYIO HICHTHIHOCTD 00YJarOIINXCSl;

e 00€eCreynTh paBHbIE BO3MOXHOCTU TIOJYYEHHS KAadeCTBEHHOIO CpEAHEro OOIIero
00pa3zoBaHus;

e CO3JaTh YCJIOBHUS JUISI PAa3BUTHUS U caMopeanu3alu oO0ydaromuxcs, A1 (GOopMUPOBaHUS
3I0POBOT0, OE30TIACHOTO M SKOJIOTHYECKH I1eIeco00pa3Horo oOpa3a KU3HU 00 yJaroIuXcs.
e chopMHpOBaATh MPEJCTABICHUS O POJIM U MecTe (PM3UKHU B COBPEMEHHOM HaydHON KapTHHE
MHpa; TOHMMaHWe (QHU3NYECKON CYIIHOCTH HaOM0JaeMbIXx BO BceneHHOU sBICHHMI;
MMOHUMaHHe Poju QU3UKU B GOPMUPOBAHUU KPYro3opa U (GYHKIIMOHATIHLHOM IPaMOTHOCTH

YeJl0BeKa Ul PelIeHUs PaKTUUYECKHUX 3a/1a4;

® 100UTHCS BJIQJICHUS OCHOBOIIOJIArAIOIIUMU buznueckuMu MOHSTHIIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOpHUSMHU; YyBEPEHHOE IOJb30BaHUE (U3HUECKOi
TEPMHHOJIOTUEN U CUMBOJIMKOM;

® TOOUTHCS BIIAJICHUS] OCHOBHBIMM METOJIAMU HAy4yHOTO [O3HAHUS, HCIOJB3YEeMbIMU B
¢busuke: HaOMIOJAEHHUE, OINMUCAaHUE, H3MEpPEHHE, HSKCIEPUMEHT; YMEHUsi 00pabaThiBaTh
pe3ynbTaThl U3MEpPEHUN, 0OHAPYKUBATh 3aBUCUMOCTh MEXAY (PU3NUECKHUMH BETUYMHAMU,
OOBSACHATH NOTYYCHHBIE PE3YAbTAThl U JIEIaTh BHIBOIbL;

e chopMHpOBATh YMEHHUSI peIIaTh (PU3UUYECKUE 3a/1a4H;

echopMHpOBaTH YMEHHUS NPHUMEHSTHh IOJTYYEHHBIE 3HaHUSA Ui OOBACHEHUS YCIOBUMN
MpOTeKaHus (PU3MYECKUX SBJICHUN B MPUPOAE U JUISl IPUHATHS MPAKTUYECKUX PEUICHUH B
MTOBCETHEBHOM KHU3HU;

e chopMHpOBaTh COOCTBEHHYIO MO3UIIMI0O TIO OTHOIIECHHIO K (U3WYECKO HWH(pOpMaIuw,
MOJTy4aeMoil U3 pa3HbIX HCTOUYHUKOB.

e chopMHpOBaTh CHUCTEMY 3HAHUNW 00 OOMIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, MPEJCTABICHUN O JeicTBUM BO BceneHHo# (u3nyecKux 3aKOHOB, OTKPBITHIX B
3eMHBIX YCIIOBUSX;

e chopMHpOBaTH YMEHHUS UCCIEOBaTh M AaHAIU3UPOBATh pa3zHOOOpa3Hble (HU3UUYECKUE
SBIICHUS ¥ CBOWCTBA OOBEKTOB, OOBACHATH MPHUHIMMBI PabOTBl M XapaKTEPUCTHKU
npuOOpPOB U YCTPOWCTB, OOBSCHATH CBSI3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C
reopU3NIeCKUMH SIBICHUSIMU;



®IOOMTBCS  BNAJEHUS  YMECHUSMHU  BBIBHraTh THUINOTE3bl HAa  OCHOBE  3HAHUSA
OCHOBOIIOJIATAIONINX ~ (U3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IIPOBEPATh HX
HKCIEPUMEHTAIBHBIME CPEJICTBAMHU, (POPMYIUPYS LENb UCCICAOBAHUS;

® TOOMTBCSA BIAJACHUS METOJAMH CAMOCTOSITENIbHOTO IUIAHUPOBAHUST M TPOBEJCHUS
(U3NYECKUX DKCIIEPUMEHTOB, OIMCAaHWSA M aHajiu3a MOJYYEHHOW HW3MEepUTEIbHON
nH(pOpMAIINHY, ONIPEICTICHUS JOCTOBEPHOCTH MOJYyYEHHOTO PEe3yiIbTaTa;

e chopMHUpOBaTh yMEHHs IMPOTHO3UPOBATh, AHAIM3UPOBATH W OLEHHUBATH TIOCIEACTBHUS
ObITOBOM M NPOMU3BOJACTBEHHOMN JEATEIBbHOCTH 4YEJIOBEKA, CBSI3aHHOW C (PU3NYECKUMU
MpoIIeCCaMu, € MO3UIUN IKOJIOTHIECKON O€30MacHOCTH.

IIpuHIUNBI ¥ OAX0ABI: METOJIOJIOTHYECKON OCHOBOM pean3aliy mpoTrpaMMbl
SIBJISIETCSI CHCTEMHO-/IESITEIbHOCTHBIN TIOJIX0/1, KOTOPBIN MPEAroiaraeT:

- (hopmMupoBaHNE TOTOBHOCTH OOYYaIOIIUXCS K CaMOPA3BUTHIO U HEMPEPHIBHOMY
00pa3zoBaHuIo;

- MMPOEKTUPOBAHUE U KOHCTPYUPOBAHKE Pa3BUBAIOIIEH 00pa30oBaTEIHLHOM CpeIbl
OpraHu3aIiy, OCYIECTBIAIONIEH 00pa30BaTEIbHYIO JEATEILHOCTD;

- aKTUBHYIO Y4eOHO-TI03HABATEIBHYIO JEATEILHOCTh 00YJarOITUXCS;

- MOCTPOCHHE O00pa30BaTENBLHON JEATEIPHOCTH C YYE€TOM WHAWBUAYAIbHBIX,
BO3PACTHBIX, TICUXOJOTHYECKHX, (U3HOJOTUUECKUX OCOOCHHOCTEH W  370pOBBSA
00yJaronuxcs.

Jlannast mporpamMMa o ¢u3uKe s yriiyoJ€HHOTo ypOBHSI COCTaBJeHA U3 pacyera
340 vacoB 3a aBa roga o0ydenus (mo 5 yacoB B Henemo B 10 u 11 kiaccax); B mporpamme
yureHO 15% pe3epBHOro BpeMEHH, KOTOPOE YUMTENIb MOXKET MCIOJIb30BaTh HA M3y4EHUE
OTIIENbHBIX TEM Kypca.

PaGouass mporpamma ydeOHoro mpeamera «®PuszMka» HampaBieHa ~ Ha
dbopmupoBaHre y oOydaromuxcsi (QYHKIMOHAIBHOW TPaAaMOTHOCTH W MeETaNpeIMETHBIX
YMEHHI 4epe3 BBIMOJHEHUE UCCIEN0BATEIbCKON U MPAKTUUECKON NEATEIbHOCTH.

B cucreme ecrecTBeHHOHaydHOTOo OOpa3oBaHMs (U3MKA KaK yUEOHBIM TpEeaMeT
3aHMMAaeT BaXXHOE MECTO B (POPMHUPOBAHMH HAYYHOTO MHPOBO33PEHHUS M O3HAKOMIICHUS
oOydaronuxcs C METOJaMU Hay4dyHOrOo IO3HAHMUS OKPYKAIOLIEro MHpa, a TakkKe C
(u3MYECKUMU OCHOBaMH COBPEMEHHOTO IPOM3BOJCTBA U OBITOBOTO TEXHUYECKOTO
OKPY)KEHHS uYeloBeka; B (OPMUPOBAHMM COOCTBEHHOM MO3UIMHM IO OTHOIICHUIO K
¢buznueckoit HHPOpPMAINH, TOJTYyYEHHOM U3 pa3HbIX HCTOYHHUKOB.

YcnemHocTs M3ydeHUs TMpeMeTa CBs3aHa C OBJIAJEHUEM OCHOBAMH Y4eOHO-
HCCIIEIOBATENIbCKON JIeATEIbHOCTH, MPUMEHEHUEM IMOJIYYEHHBIX 3HAHWM TpU pPElICHUH
MPAKTUYECKUX U TEOPETHUECKUX 3a/1ad.

N3ydenue ¢usuku Ha yrnyOJeHHOM YPOBHE BKJIFOYAET PACIIMPEHHE MPEIMETHBIX
pEe3yNbTaTOB M COJAEpKaHHE, OPUEHTUPOBAHHOE Ha TMOJATOTOBKY K THOCIEAYIOIIEMY
npodeccrnoHalbHOMY 00pa30BaHUIO.

N3ydyenue mnpenmera Ha YrioyOJIGHHOM YpOBHE IMO3BOJISIET C(HOPMUPOBATH Y
oOyyaromuxcs (U3MYECKOE MBIIUICHHE; YMEHHE CHCTEeMaTU3UpoBaTh M 0000IaTh
MOJIyUYe€HHBbIE 3HAHUS; CaMOCTOATENIbHO MPUMEHSTHh MOJNyYCHHBbIE 3HAHHS I peIICHUS
MPaKTUYECKUX U y4eOHO-MCCIEeNOBAaTeNbCKUX  3a/lay; yMEHHE  aHaJU3UpOBaTh,
MIPOrHO3UPOBATh U OLIEHMBATH, C TMO3UILUHM SKOJIOTHYECKON Oe30MacHOCTH MOCIEACTBUS
OBITOBOM M MPOUM3BOACTBEHHOH AEATEIHLHOCTH YEIOBEKA, CBS3aHHOW C HMCIOJIh30BaHHEM
HMCTOYHUKOB SHEPTHUU.

B ocHoBy wm3yuyenus mnpeamera «®Duszmka» Ha YriyOoJeHHOM YpOBHE, B YacTH
(dbopMupoBaHHsS y OOYYAIOIIUXCS HAYYHOTO MHPOBO33PEHHUS, OCBOSHHUS OOIICHAYYHBIX
METO/IOB TO3HAHUS, a TAKKE MPAKTUYECKOTO MPUMEHEHUS HayYHBIX 3HAHUMU, 3aJI0’KEHBI
MEXIpPEIMETHbIC CBSI3M B O0JACTH €CTECTBEHHBIX, MATEMAaTHUYECKUX U TYMaHUTApHBIX

HayK.



l. HJIaHI/IpyeMBIe pe3yJbTaThbl 0OCBOCHUA yqeﬁnoro nmpeamMera

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOLIEHMIT o0ydaromuxcs Kk cede,
K CBOEMY 3/10POBbIO, K IO3HAHUIO celsi:

- OpUEHTAIMs OOy4JalolIuXCs Ha  pealu3alii0  [MO3UTHUBHBIX  KU3HEHHBIX
MEePCIEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K JTUYHOCTHOMY
CaMOOTIPEICIICHUIO, CTIOCOOHOCTh CTABUThH IEJIM U CTPOUTH )KU3HEHHBIE TUIAHBL;

— FOTOBHOCTh M CIIOCOOHOCTH OOYYaromuxcsi K OTCTaWBaHHID COOCTBEHHOTO
MHEHHS, TOTOBHOCTh M CIIOCOOHOCTh BbIpaOaThiBaTh COOCTBEHHYIO IIO3HUIIMIO IIO
OTHOIIEHUIO K COOBITHUSIM IMPOIIJIOTO M HACTOAIIEIO Ha OCHOBE OCO3HAHUS M OCMBICIICHUS
HUCTOPHH, TyXOBHBIX IEHHOCTEN U JOCTUKEHUI HAILIEH CTPAHBbI;

— TOTOBHOCTh M CTIIOCOOHOCTh OOYYAIOMIMXCA K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO
B COOTBETCTBUU C OONICYETOBEYECKUMH IIEHHOCTSAMH M HWJCAIaMH T'PakJIaHCKOTO
oOl11ecTBa;

JIuuHOCTHBIE pe3yJibTaThl B c(epe oTHomeHuii odyyawimuxcsi Kk Poccum kak Kk
Ponune (OTeuecTBy):

— poccuiickasi ~ MJIEHTUYHOCTh, CIIOCOOHOCTh K  OCO3HAHHMIO  POCCHUHCKOU
WUJIEHTUYHOCTH B TOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HMCTOPHUKO-
KYJIbTYPHOU OOIITHOCTH POCCUICKOTO HapoJa U cyap0e Poccuu, matpuoTusm;

- YBAKEHUME K CBOEMY HApoAy, YYBCTBO OTBETCTBEHHOCTH Iiepen PoauHOM,
TOpJIOCTH 3a CBOM KpaH, cBoto PonuHy;

JIMYHOCTHBIE Ppe3yJbTaThbl B cdepe OTHOMIEHHMH OOYYAKOIIMXCH € OKPY/KAKIUMH
JIIOIbMH:

— HPaBCTBEHHOE CO3HAHME M TOBEJCHHE HAa OCHOBE YCBOEHUS OOILEYEIOBEYECKHX
LIEHHOCTEH, TOJIEPAaHTHOTO CO3HAHMS U MOBEJIEHUS B MOJUKYJIBTYPHOM MHPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTH THAJIOT C IPYTMMHM JIIOJIbMH, JOCTUTaTh B HEM B3aWMOIOHHUMAaHUS,
HaXOJUTh O0IIKE IENU U COTPYAHUYATH JUIS UX TOCTHKEHUS;

— OPUHITHE TYMAHUCTUYECKUX I[EHHOCTEH, OCO3HaHHOE, YBAXXUTEIbHOE U
no0OpoXkenaTenbHOe OTHOLIEHUE K IPYTOMY YEJIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO;

— CIIOCOOHOCTh K CONEPEKUBAHUIO U (POPMHPOBAHHE MO3UTUBHOTO OTHOIICHUS K
JOJISIM;

— pa3BUTHE KOMIIETEHIIUH COTPYAHMYECTBA CO CBEPCTHHUKAMHM, JIE€THMH MIIAJIIIETO
BO3pacTa, B3pOCIHBIMH B  00pa3oBaTEbHOM, OOUIECTBEHHO IOJIE3HOH, Yy4eOHO-
HCCIIeIOBATENIbCKON, MPOSKTHOM U APYTUX BUAAX JIEATEIBHOCTH.

JIM4HOCTHBIE pe3yJbTaThbl B c(epe OTHOIIECHHI O0YYAINHXCSH K OKPYKAIOIEMY
MHPY:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH,
3HQYUMOCTH HAayKHh, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJaJICHUE
JOCTOBEpHOH HH(MOpMAIMEeld O TEepPEIOBBIX JTOCTHIKEHUSX M OTKPBITHSIX MHUPOBOH U
OTEYECTBEHHON HAYKH, 3aUHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX 00 YCTPOWMCTBE MUpa U
00I111eCTBA;

— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHIO, B TOM YHUCIIE CaMOOOpa30BaHHIO, HA
MPOTSDKEHUU BCEH KU3HH; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIIEITHOM NPO(EeCCHOHATBHOM 1 OOIIECTBEHHOM JCITEIBHOCTH;

- 9KOJIOTHYECKasi KYJIbTYpa, OCPe)KHOE OTHOLICHHS K POJHOM 3eMIIe, MPUPOTHBIM
OorarctBam Poccuu u Mupa; IOHUMaHUE BIIUSHUS COLMATBHO-3KOHOMUYECKUX TPOIIECCOB
Ha COCTOSHHE MPHUPOJHONH M COLUAIBHOW Cpe/bl, OTBETCTBEHHOCTh 3a COCTOSIHUE
MPUPOHBIX PECYPCOB; YMEHHUS U HABBIKH PAa3yMHOTO MPHPOJIONIOJIb30BaHMSI, HETEPIUMOE



OTHOIICHUEC K I[GIZCTBHSIM, IMPUHOCAIINM BPECA 3KOJIOIUU; HpI/IO6p€TeHI/I€ OIIbITa 3KOJIOI'O-
HaHpaBHeHHOfI ACATCIIBHOCTH,

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHS 00y4alOIIUXCH K TPyAy, B cepe
COIHATBHO-I)KOHOMUYECKUX OTHOIIECHHIA:

- OCO3HAHHBIM BBIOOp Oymymied mnpodeccun Kak IyTh W CIOCO0 peanu3aiuu
CO6CTBGHHI)IX KHU3HCHHBIX ITJIAHOB,

MeranpeaMeTHbie Ppe3yJbTaTbl OCBOCHHUSI  IPOIrPaMMBbI NPEICTABJICHBI TPeM
rpynnaMu yHUBepcaJbHbIX y4eOHbIX AelicTBuil (YVY ).

PeryasitTuBHble yHHBepcaibHble yueOHbIe 1eiicTBUA
BoinyckHHUK HayuMTCS:

- CaMOCTOSITEJIBHO ONpPENeNATh LENH, 3a7aBaTb NapaMeTpbl M KPUTEPHUH, IO
KOTOPBIM MOKHO ONIPCACINTD, YTO LUCIIb JOCTUTHYTA,

- OIICHUBAaTh BO3MOXHBIC TIIOCICACTBUA JOCTUXCHUA MOCTaBJICHHOM neianm B
ACATCIBbHOCTH, COOCTBEHHOM KHM3HU U KH3HU OKpYXXaromunx J'IIOI[CI\/'I, OCHOBBIBAasACb Ha
COO0OpaXKEHUSIX ITUKU U MOpaJI;

— CTaBUTh M  (QOpPMYIMpPOBaTH COOCTBEHHBbIE 3a7auyd B  00pa3oBaTeNIbHOM
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAlIHUAX,

- OLICHUBAThb PECYPCHI, B TOM YHCJIE BPEMSA U Jpyrue HeMaTepHualbHBIE PECYPCHI,
HGO6XO}II/IMBI€ 11 TOCTHUXKECHUA MTOCTaBJIICHHOM OCIu,

- BI)I6I/IpaTI) IMyTb JOCTHXXCHUA LECIH, IINIAHUPOBATh PCIICHUEC IMOCTABJICHHBIX 3a41a4,
ONTUMU3UPYS MaTepHUalbHbIC U HEMAaTepUAIbHbIE 3aTPAThI;

- OpraHu30BbIBATh A(P(PEKTUBHBIN OUCK PECYPCOB, HEOOXOAUMBIX IJIS JOCTHKEHUS
MOCTaBJICHHOM 1IN,

- COIOCTABIIATh MOJIYYEHHBIH Pe3yNbTaT JESATEIbHOCTH C IIOCTaBIECHHON 3apaHee
LEJIBIO.

2. Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€ /1eiiCTBUS
BbINMyCKHUK HAYYUTCS:

— UCKaTh U HaXOJUTh OOOOIIEHHBIE CIOCOOBI pEIIeHHs 3ajady, B TOM YHCIE,
OCYILIECTBIISITh Pa3BEPHYTHII MHPOPMAIIMOHHBIA MOUCK U CTaBUTh HA €0 OCHOBE HOBBIC
(yueOHBIC U TIO3HABATEIILHBIE) 3a/1a4H;

— KPUTHYECKU OLIEHWBATh U MHTEPHPETUPOBATH MH(MOPMALIMIO C PA3HBIX MO3MUIIMIMA,
pacrno3HaBaTh U PUKCUPOBATH IPOTHUBOPEUHS B MHPOPMALIMOHHBIX HCTOYHUKAX;

— UCIOJIb30BAaTh  Pa3IUYHbIC MOJIeTIbHO-CXeMaTUYeCKHe cpencTBa s
MIPEJICTABJICHHS] CYIIECTBEHHBIX CBSI3€M W OTHOIIGHUW, a TakkKe MPOTHBOPEUUN,
BBISIBIICHHBIX B HHPOPMAIIMOHHBIX HCTOYHHUKAX;

— HaXOJWTh U TPUBOJUTH KPUTUYECKHE apryMEHTHl B OTHOIICHUU ACUCTBUH H
CYXJCHUU IPYroro; CHOKOWHO M Pa3yMHO OTHOCUTHCA K KPUTHYECKUM 3aMEUaHUsM B
OTHOIIEHUH COOCTBEHHOTO CYXXJIEHUS, paccCMaTpuBaTh HMX KaKk pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJMTH 32 PaMKH y4eOHOTO MpeAMETa M OCYIIECTBIATH IieJeHanpaBIeHHBIN
MOUCK BO3MOXHOCTEH I IIUPOKOTO MEPEHOCa CPEACTB U CIOCOO0B NEHCTBUS;

— BBICTpaWBaTh HMHAWBUIYaJIbHYIO OO0pa30BaTEIbHYIO TPAGKTOPHIO, YYUTHIBAS
OTPAaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OIPAHUYECHNS;

— MEHSATbH U YJEPKUBATh Pa3HbIE MO3UIMH B I03HABATEIBHOM J1€ATETbHOCTH.



KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe el cTBUA
BbinycKHHMK HAy4YuTCs:

—  OCYIIECTBIJISITh JEJIOBYI0 KOMMYHMKALIMIO KaK CO CBEPCTHHKAMH, TaK U CO
B3pOCIBIMU (Kak BHYTpH OOpa30BaTENbHONW OpraHu3aluHM, TaK M 3a €€ IpelesiaMu),
noadupaTb TMAPTHEPOB JUIA  JICJIOBOM KOMMYHHUKAIlMM HMCXOJs M3 COOOpakeHui
Pe3yIbTaTUBHOCTH B3aWMOJICHCTBHS, a HE JIMYHBIX CUMITIATHIA;

—  TpHU OCYLIECTBICHHH TPYIIIOBOW pabOThl OBITh KaK PYKOBOAWTENIEM, TaK H
YJICHOM KOMaHJbl B pPa3HbIX poOJsSX (TeHepaTop UAeH, KPHUTUK, HWCIOJIHHUTEINb,
BBICTYHAIOLIUH, SKCIEPT U T.1.);

—  KOOpAMHHUPOBATH M BBINOJHATH pabOTy B YCIOBHSAX PEalbHOTO, BUPTYaJIBbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

—  pa3BepHYTO, JIOTMYHO W TOYHO HM3JIaraTh CBOKO TOUYKY 3PEHUS C HCIOJIE30BAaHHEM
aJIeKBaTHBIX (YCTHBIX U MMICHMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(M)JIMKTOTEHHBIC CUTYAIlMH M TPEIOTBPAIATh KOHGIUKTHI 10 UX
aKTHBHOW (pa3bl, BHICTPaWBATh JEJIOBYI0 W 00pa30oBaTEIbHYI0 KOMMYHUKAIMIO, M30eras
JMYHOCTHBIX OIIEHOYHBIX CYXICHUH.

IIpexMeTHbIE pe3yabTaThl:
BpinyckHUK Ha yriry0J1eHHOM YPOBHE HAYUMTCS:

— OOBSACHATP U aHAIM3UPOBAaTh pPOJb M MecTo Gu3NKu B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTHUHBI MUPA, B PA3BUTHUH COBPEMEHHOW TEXHUKH M TEXHOJIOTHH,
B MPAKTUYECKOM AESITEIBHOCTH JIFOJIEH;

— XapaKTepU30BaTh B3aUMOCBS3b MEXIY (PU3MKON U JAPYrMMH €CTECTBEHHBIMU
HayKaMH;

— XapaKTepU30BaTh CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIAraroIUMU Hay4YHBIMHU
MOHATUSAMU: IPOCTPAHCTBO, BPEMsI, MaTepHus (BELIECTBO, 110JIE), ABWKEHHE, CHJIA, SHEPIHS;

— MIOHUMATh U OOBSCHAThH LIEIOCTHOCTh (U3MUECKOW TEOPHUH, pa3anyaTh IPAHULIBI
ee MPUMEHUMOCTH ¥ MECTO B PSIy APYTUX (PU3NUECKUX TEOPUH;

— BIIQZCTh TIPUEMAMHU IIOCTPOCHUS TEOPETUYECKHX JOKAa3aTeNIbCTB, a TaKkKe
IIPOrHO3UPOBAHMSI OCOOEHHOCTEH MNpOTEeKaHWsl (PU3NYECKUX SBJIEHUM M IPOLIECCOB Ha
OCHOBE IOJIy4CHHBIX TEOPETUYECKUX BBIBOJIOB U JOKA3aTEIbCTB;

- CaMOCTOSITENIBHO KOHCTPYUPOBATh IKCIIEPUMEHTAIbHBIC YCTAHOBKHU JUIsSl IIPOBEPKU
BBIJIBUHYTBIX I'MIIOTE3, PACCUNTHIBATH A0COIIOTHYIO U OTHOCUTEJIBHYIO OTPELTHOCTH;

- CaMOCTOSTEJIbHO IUNIAHUPOBATh U IPOBOJUTH (PU3NUECKUE SKCIICPUMEHTHI;

- pelaTh MPaKTUKO-OPUEHTHUPOBAHHBIE KAaUYE€CTBEHHbIE M pacueTHble (U3NYECKue
3aJjauy C OMOPOM Kak Ha U3BECTHbIC (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJENH, TaK
U Ha TEKCThI ¢ U30BITOUHOM HHpOpMaLIKeH;

— OOBSICHATH TI'paHULBl MPUMEHEHHUS M3Y4YEeHHBIX (U3NYECKUX MoJeneil mpu
pereHny (pU3NUECKUX U MEKIPEIMETHBIX 3a/1a4;

— BBI/IBUI'aTh THUIOTE3bl HAa OCHOBE 3HAHUS OCHOBOINOJAralOIUX (U3NYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

— XapaKkTepu30BaTh IJ100aJbHbIE MPOOJIEMBl, CTOSIIME MEpe YEeIOBEUECTBOM:
SHEPreTUYECKUE, ChIPbEBbIE, KOJIOTUYECKUE, U POJIb (U3UKHU B PEILICHUH ATUX IPoOIeM;

— OOBSICHATh MPUHIMITBI PAOOTHI M XapaKTEPUCTUKN M3YUEHHBIX MAIIUH, TPUOOPOB
U TEXHUYECKUX YCTPOMCTB;

— OOBSICHATh  YCIIOBUSI TNpPUMEHEHUs (PU3MUECKUX MOJeNel Mpu peleHuu
¢bu3nyeckux 3a1ad, HAXOIUTh a/IeKBATHYIO NMPEAJIOKEHHOHN 3ajaue (GU3NYECKYI0 MOJEIb,
paspemiath npobiieMy Kak Ha OCHOBE MMEIOUIMXCSl 3HAHWM, TaK U MPH MOMOIIM METOJIOB
OIICHKH.

BpinycKHHK Ha yriry0J1eHHOM YPOBHE NMOJYYUT BO3MOKHOCTh HAYYMThCH:



— npogepamv  IKCHEPUMEHMATbHLIMU — CPEOCMBAMU  BbIOGUHYMbIE  CUNOMESbI,
Gopmynupys yenvb uUccie008aHus, HA OCHOBE 3HAHUSA OCHOBONONALAIOWUX DPUIUYECKUX
3aKOHOMEPHOCMEU U 3AKOHO8,

— onucvLIBAMb U AHATUBUPOBAMb  NOJVYEHHYIO 8 pe3yibmame NpoEeOeHHbIX
@uszuueckux IKCnePUMEHmMo8 UHDOPMayuio, onpeoeisims ee 00CHMOBEPHOCHb,

— NOHUMAamsb U  O00BACHAMbL CUCMEMHYIO C853b MedcOy OCHOBONONALAIOWUMU
HAYYHBIMU NOHAMUAMU: NPOCMPAHCMEO0, 8peMs, Mamepus (6ewecmeo, noie), 0gudicenue,
cuna, sHepausl;

—  pewiamb IKCNEepUMEHMANbHble, KAYeCMBEeHHble U KOIUYecCmeeHHvle 3a0auu
OIUMRUAOHO20 YPOBHS CIOHCHOCMU, UCNONIb3YA (PU3UYeCcKUe 3aKOHbl, A MAKd’Cce YPAGHEHUS,
ceazvisaowue usuieckue 8eTUIUHbL,

— AHATUZUPOBAMb  2PAHUYLL NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb
gceobwuil xapakmep QYHOAMEHMANbHbIX 3AKOHO8 U O02PAHUYEHHOCHMb UCHOIb308AHUS
YACMHBIX 3A4KOHO8;

— Gdopmynuposams u pewiamsv HoOGvle 3adayu, BO3HUKAOWUE 6 X00e YYeOHO-
UCC1e008amenbCKoll U NPOEKMHOU 0esimenbHOCIU,

—  ycosepuieHCmeoeamsb npudopvl U Memoovl UCCIe008aAHUS 8 COOMEEMCMEUU C
NOCMagenHoll 3a0ayel;

— UCNONIb306aMb  MemoObl  MAMEMamuiecko20 MOOeIUPOBanUs, 6 mMOM Hucie
npocmetiuiue cmamucmuyecKue Memoovl 0 00padomkuy pe3ynomamos IKCnepumMeHma.

Il. Conep:xanue yueGHOro npeamera
du3uKa U eCTeCTBEHHOHAYYHbII MeTO/1 MO3HAHUS NPHUPOALI (2 yaca)

Ouznka — (QyHAaMeHTaldbHas Hayka o mpupoje. Pusznka U MO3HAHHE MHpA.
B3auMocBszp mexay (U3MKOW W APYTMMH ©CTECTBEHHBIMH HaykamMu. Du3HYecKue
SBJICHUS U UX MOJIEIUpOBaHKe. 3aKOHOMEPHOCTH U CitydailHOCTH. DU3nuecKue BeTUYHHBI.
[lorpemnoctn u3mepeHuil ¢uznueckux BenuuuH. dusnueckre 3aKOHBI M TPaHUIBI UX
npuMeHUMocTH. dusnueckas Teopus U NPUHIUN coOTBeTCTBUsS. COBpeMeHHas Hay4Has
KapTMHa Mupa U poib ¢(usuku B ee ¢GopmupoBanun . Dusuka U MOpakTUYECKas
NesITeNbHOCTD Jtoaeil. dusuka u KyiabTypa.

Mexanuka (69 yacoB)

[Ipeamer u 3amaum KjIaccuyeckoM MexaHUKH. KnHemaTndeckue XapaKTepHCTHKHU
MEXaHUYECKOTO JIBWKEHUs. Moaenu Ten v IBHKeHH. OTHOCUTEIbHOCTh MEXaHUUYECKOTO
neuxkeHus. Ilonmoxxenne Ttouku B mnpocTpaHcTtBe. CucremMa otcuéra. CkalspHble U
BEeKTOpHBIEe (u3ndeckue BennuuHbl. Koopaunatel. Paguyc-sextop. Ilyts. Ilepemernenue.
CKOpOoCTh  PaBHOMEPHOTO  NPSIMOJIMHEWHOTro  JABMKeHUs.  ClOXKEHUE  CKOpPOCTEH.
MrHoBeHHass CKOpOCTb. YckopeHnue. llpsiMonuHeliHOe JBUXKEHHE C TIOCTOSHHBIM
yckopenueM. CBoOojHOE majieHue Ten. PaBHOMEpHOE ABMXKEHHE Tella MO0 OKPYKHOCTH.
VYrnosas ckopocte. LleHTpocTpemurensHoe yckopeHue. Kunemarnka TBEpIOro Tena.
[TocrynarensHoe nBMXeHHE. BpaimiarenbHoe ABMKEHHME TBEPAOrO Tena. YIjoBas U
JINHENHAsA CKOPOCTH BPaLCHUSL.

Junamuka. B3aumoneiictBue Ten. OCHOBHOE YTBEp)KICHHE MEXaHUKU. SIBleHHE

nHepuuu. IlepBoiii 3akoH HproTona. MHepumanmsHbie cucteMbl otcuéra. Cuma. Macca.
CBsi3b MeXy cuiIoil U yckopeHueM. Bropoii 3akoH Hetotona. Tpetuii 3akoH HbroTona.
[IpunHiun otHOCUTENBHOCTH [ amues.
Cunbl B Mexanuke. Cuna TAroTeHusl. 3aKOH BCeMUPHOTO TsaroTeHus. [lepBas kocmuueckas
ckopocTb. Cuna Tsxectu U Bec. HeBecomocth. Mcmosib30BaHME 3aKOHOB MEXAHUKHU B
aCTPOHOMHUU M KOCMOHaBTHKe. [ledopmarius u cumbl ynpyroctu. Cuiel TpeHUs. 3aKoH
CyXOro TpeHus. SIBneHus, Ha0o1aeMble B HEMHEPIIUAIBHBIX CUCTEMAaX OTCYETA.



3aKOHbl COXpaHEHHs B MexaHuke. Mmnynbc. 3aKOH M3MEHEHUS U COXpaHEHMs
umnynbca. PeaktuBHOe nBmkenue. Pabora cunbl. PaboTa cuibl. Mexanndeckas SHEprus
MaTepuaibHOM TOYKM M cucrteMbl. Kunermdeckas sHeprus. lloreHumanbHass sHeprus.
3aKOH U3MEHEHMS U COXPAaHEHUS SHEPIUU MEXaHUUECKON 3HEPIUH.

JluHamMuKa BpAaIATEILHOTO JIBUYKEHHUS a0COJIIOTHO TBEpAOro Teia. PaBHOBecue
MaTE€pUaIbHOM TOYKH M TBEPAOrO Tesd. MOMEHT Cuibl. YCIOBHUS PaBHOBECUS TBEPIOIO
TeJa B MHEPUUAIBHONM CHCTEME oOTcuera. PaBHOBecme xuIKocTH M rasa. /[laBinenwue.
JIBuKEeHME )KUIKOCTEN U ra30B. 3aKOH COXPAaHEHUsl SHEPTUH B IMHAMUKE KHUIKOCTH.

MouiekyasipHasi pu3uKa 1 TepMoguHaMuka (36 yacos)
OcHoBbl MoJekyasipHo-kuHeTnyeckoil Teopun (MKT) u tepmonunamuku. Pasmepsl u
Macca moJekyin. KonudectBo BemecTsa.

OkcnepuMmeHTanbHble AokazaTenbctBa MKT. Cuibl B3auMoaeicTBus MOJIEKYIL.
Crpoenue razoo0pa3HbIX, )KUAKUX U TBEPABIX Ten. Mneanbusiit ra3 B MKT. AbcontoTHas
TeMIlepaTypa Kak Mepa CpelHeld KMHETHUYECKOW SHEPruM TEIJIOBOTO JBMXKCHHS YaCTHUI
BemectBa. JlaBinenue raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETHUECKOW TEOpUU
rasa.

VYpaBHEHHE COCTOSIHUS UICATIBHOTO Ta3a. YpaBHeHue MeHneneeBa — Kianelpona.
I"a3oBBI€ 3ak0HBI. 3aKOHBI ABOTraapo u JlansToHa.

ArperaTHble  cocTOsAHMS  BemiecTBa. PazoBble  mepexonabl.  HackieHHbIe
HEHACHIIIIEHHBIE  MMaphl. BnaxHocTs Bo3myxa. Mojaenb  CTpOGHHS  KUIKOCTH.
[ToBepxHocTHOe HaTshkeHuWe. CMayumBaHMEe W HecMauuBaHue. KanmuiuisipHbie SIBICHUS.
Mopgens  cTpoeHHs] TBEpAbIX Tel. MeXaHHuecKue CBOMCTBA  TBEPABIX  Tell.
Kpucrannmaeckue u amopdueie Tena. BHyrpennsss sHeprus. CrnocoObl W3MEHEHHS
BHYTpeHHEH dSHepruu Tema. Pabora B TepmoauHamuike. KoaudecTBO — TEIIIOTHI.
TermmoémkocTs. [lepBbIil 3aKOH TEPMOJMHAMHMKHA M €ro MPUMEHEHHWE K HM30IPOIECCaM.
AnumabatHeiii Tiponiecc. Bropoit 3akoH TepMoauHaMUKUA. CTaTUCTUYECKOE HCTOJKOBAHHE
HEOOpaTUMOCTH TIpolieccoB B mpupoze. Teruossle apuratenu. KIIJ mBurarenei.
DKoJoTH4ecKre MpoOIeMbl TEIJI0IHEPTETHUKY.

OcHoBblI JiekTpoauHaMuku (58 yacos)

[Ipenmer u 3amauu SAEKTPOJAUHAMUKHU. DJIEKTPUYECKUU 3apsll U dJIEMEHTapHbIC
YaCTHUIIbl. 3aKOH COXPAHEHHUS DJIEKTpUYECKOro 3apsana. 3akoH Kynona. Dnexkrpuueckoe
nojie. Hanpspk€HHOCTh  3iiekTpudeckoro moJsis. [IpuHumnm — cyneprno3uimu — TMoJei.
[IpoBOIHMKH B 3IEKTPOCTATUYECKOM TMoOJie. [IUANEeKTpUKH B AJIEKTPUUYECKOM  IIOJIE.
[Monspuzanust auanexkTpukoB. [loTeHIMaIbHOCTD 3eKTpocTaTudeckoro noss. [lorenmman
U Pa3HOCTh MOTEHIUAJIOB. DJIEKTPOEMKOCTh. KoHIeHCATOphl. DHEPrusi 3JIEKTPUYECKOIrO
10Ji KOHAEHcaTopa.

[TocrosiHubI anmekTpuueckuii Tok. Cuna Toka. 3akoH OMa A ydacTKa LEMH.
Conpotuienue. dnekrpudyeckue 1enu. [locnenoBarenbHOe U MapalIeIbHOE COCTUHEHUS
MPOBOAHUKOB. PaboTa ¥ MOIIHOCTH TOKA. DNEKTpOJABWXKYyIIas cuia. 3akoH Oma ans
MOJHOM IETIH.

DNEeKTpUYECKU TOK B Pa3IMYHBIX Cpelax. OJIEKTPUUYECKHM TOK B MeTajulax.
3aBUCUMOCTb CONPOTHUBIIEHUS OT TemmepaTypbl. CBepXIpoBOAUMOCTb. [lomynpoBogHUKH.
CoOcTBeHHast M TpUMEcCHas TMPOBOJAMMOCTH TMOJYIPOBOJHUKOB. p-N - TEPEXo.
[MonynpoBoaHuKoBbIM  auoA. TpaH3ucTop. DIEKTpUUECKHI TOK B JKHUJKOCTSX.
DNEeKTPUYECKUM TOK B BaKyyMe. DJIEKTPUUYECKU TOK B ra3ax. [1nazma.

MaruutHoe mone. B3aumopneiictBue TOkOB. MarautHoe mnogie.  MHAykmus
MarHutHoro noJist. Cuna Amnepa. Cuna Jlopenuia. MarHuTHble CBOICTBA BEIIECTBA.

DOneKkTpoMarHuTHass MHAYKOUA. OTKpBITHE  DJIEKTPOMAarHUTHOM — MHAYKIIHH.
IIpaBuno Jlenna. MarHuTHBIN NMOTOK. 3aKOH AJIEKTPOMAarHUTHOW MHAYKIMU. Buxpesoe



anekrpudeckoe noje. Camounaykuus. MHAYKTUBHOCTh. DHEPIrUsi MarHUTHOTO MOJIA.
DIEKTPOMarHUTHOE TOJIE.

KoJusieoanus u BoJiHbI (42 yaca)

Mexannyeckue komnebanus. CBoOOAHBIE KoNeOaHus. MaTeMaTHUeCKUN MAasTHHK.
lapmonnueckue koseOanusg. AMIUIMTYAA, TEepUOA, dYacTora U (asa KojaeOaHMid.
Boinyxnennsie konebanus. Pezonanc. ABTokose0aHusl.

OnexTpoMarHuTHble KoJsiebaHus. CBoOOnIHBIE KojeOaHus B Ko0JeOaTeIbHOM
koHType. llepron cBOOOAHBIX 3JEKTpUUECKUX KoseOaHuil. BbIHyXIeHHblE KosieOaHMs.
TlepeMeHHBII MEKTPUYECK il TOK. EMKOCTh ¥ MHIYKTHBHOCTB B IIEITH IEPEMEHHOTO TOKA.
MoIIHOCTb B LIeNU IEPEMEHHOI0 TOKa. Pe30HaHC B 2JIEKTPUYECKON LIEMH.

[IpousBoncTBO, nmepemaya W MOTpeOJIEHUE — DIEKTPUUYECKOU SHEPIUu.
'enepupoBanue 5>IEKTPUUECKON SHEpPruu. OJeMEeHTapHas TeopHus TpaHcdopmaropa.
[IpousBoicTBO, Mepeada U NOTPEOICHUE IIEKTPUUECKON SHEPTHH.

Mexannueckue BOJIHBL. [IpoosibHBIE W TIONIEpeYHBbIE€ BOJIHBL J[JIMHA BOJHBIL
Ckopoctb pacnpocTtpaHeHust BojHbl. MHtepdepenuuss BoaH. [lpunuun [roiirenca.
Judpakuus BoJIH. 3BYKOBBIE BOJIHBI.

DneKTpOMarHUTHOE MoJsie. BuxpeBoe 3neKkTpuyeckoe mojie. DJIeKTPOMAarHUTHHIE
BOJIHBL. M37mydeHHe »AIEKTPOMArHUTHBIX BOJIH. (CBOWMCTBA 3JIEKTPOMArHMTHBIX BOJIH.
[TpuHIUIIBI paANOCBS3U U TENEBUACHUS. Pa3BUTHE CPEACTB CBS3H.

OnTtuka (25 yacoB)

I'eomerpuueckas ontuka. [IpsmosmHeiiHOE pacpoCTpaHEHUE CBETA B OJIHOPOJIHOM
cpeae. CeroBeie ayun. OTpakeHHe cBeTa. 3aKOHbI OTPAXKECHHUS M MPEIOMIICHUSI CBETA.
[Ipusma. Jucnepcusi cBera. Popmyna ToHKOW nuH3BL [losydeHune wu300pakeHHs] C
ITOMOIIIBIO JIMH3bI. DJIEKTPOMArHUTHbIE BOJHBI. CKOPOCTh CBETAa U METOJbI €€ U3MEPEHHUSL.
Hucnepcusi cBera. HWHrepdepennus cBera. KorepentHocts. Judpakinus cBera.
Hudpakunonnas pemérka. [lomepedHocTh CBETOBBIX BOJH. [lomspusamms cBera.
N3znyuenne u cnektpol. CrnekTpanbHbld aHamu3. lllkana »IEKTpPOMarHUTHBIX BOJIH.
[IpakTHueckoe NpUMEHEHHE AIEKTPOMArHUTHBIX U3Ty4YEHUN.

OcHOBBI CHIENMAILHOI TEOPHH OTHOCHTEILHOCTH (5 yacoB)
[Toctynatel T€OpUM OTHOCUTEIBLHOCTHU. [IpUHIMI OTHOCHUTEIBHOCTH ODHHILITEWUHA.
NHBapraHTHOCTh MOJYJIS CKOPOCTH CBeTa B BakyyMe. IIpocTpaHCTBO U Bpems B
CHEIUaIbHON TEOPUH OTHOCUTEILHOCTH. PenaTUBUCTCKAs TUHAMUKA. DHEPTUS U UMITYJIbC
cB0O0OTHOM YacTHIlbl. CBsI3b MACChl M PHEPTUU CBOOOIHO YACTHIIBL. DHEPTHUS MTOKOSI.

KpanroBas ¢puszuka (41 gac)

[Ipenmer u 3a1a4n KBAaHTOBOM (PU3UKH.

TemoBoe u3nmydenue. PacripeneneHue SHEpPruu B CHEKTPE aOCOIIOTHO YEPHOTO
tena. l'mnmote3a Ilmanka o kBantax. ®otorddekt. OmbiTel A.I.CToneroBa, 3aKOHBI
doTorddexra YpaBuenue DitHiteitHa as hotorddexra.

®oron. ['mnore3a ne bpoins 0 BOTHOBBIX CBOMCTBax uacTull. KopryckymsipHO-
BoJHOBOM ayanu3Mm. CooTHolieHue HeompeaeneHHocTel ['eiizenbOepra. JlaBneHue cBera.
Omnpritel [1.H.JIeGenesa u C.M.BaBunosa. [{udpakius 31eKTPOHOB.

Mopenu ctpoenue aroma. OnbiTel Pesepdopaa. [lnanerapHas moaens CTpoeHHs
atoma. OOBsICHEHHE JIMHEWYATOTO CIIEKTpa BOJOPOJia Ha OCHOBE KBAHTOBBIX MOCTYJIATOB
bopa. KantoBble mnoctynatel bopa. Mogens aroma Boaopona bopa. CrnoHTanHOe u
BBIHYXKJICHHO€ M3JIydeHHE CBETA. Jlazepsl.

®duszunka atoMHOTO sAapa. M3oTomnel. AnepHsie cuibl. Jledhekt Maccel. DHEpTUs CBSI3U
ATOMHBIX SIED.

PannoaktuBHOCTh. Buabl paanoaktuBHoro usznyudeHus. AOH paauoakTuBHOro
pacnama. fnepHble peakluu, peakuuu JejeHnusl U cuHTe3a. LlenHas peakuus neneHUs



saaep. Anepnas sHepretuka. TepmosiaepHbll cuHTe3. [lprMeHEHUE SIEpHOW SHEPTUU.
buosornueckoe neiCTBHE paJuOaKTUBHBIX U3ITyYCHUN.

DneMeHTapHble 4YacTuilbl. DyHIaMEHTAJIbHbIE B3aWMOJCHCTBUS. Y CKOPUTEIU
3JIEMEHTaPHBIX YaCTULL.

3HavyeHune GU3NKHU ISl 00bACHEHUS] MHPA U Pa3BUTHUS NPOU3BOIUTEIbHBIX
cu odmecrBa ( 2 yaca)
Enunas ¢pusmueckas xkaptuHa mupa. Ousnka u HayIHO-TEXHHYECKAsT PEBOJIIOIIHSL.

Crtpoenue BcesieHHoii(6 yacon)
[IpumeHMOCTh 3aKOHOB (DHM3WKHU JJIsi OOBSCHEHUS TPUPOIBI KOCMHYECKHX OOBEKTOB.
Conneynasi cucteMa. 3aKOHBI, OINKCHIBAIONINE JBUKEHHE IUIAHET, MPOSBICHUE
TPAaBUTAIMOHHOTO B3aWMOJCHUCTBHSI B acTpoHOMuW. Hempa 3Be3q W HCTOYHUKH —UX
sHepruu. Knaccuduxanus 3Be3n. Opomonuss ConHua u o 3Be3A. lIpocTpaHcTBeHHO-
BpeMeHHbIe MaciTaObl HaOmrogaemoil Bcenennoit u e€ sposorus. TeMHas maTepusi u
TEMHasi YHEPTUsl.

IMoBTOpeHnue (4 yaca)

Pe3epB, OTBOHHMblﬁ Ha pa3sjin4vHbI€ BUAbLI JCATCIbHOCTH 110 MPEAMETY, B TOM YHUCJIC
HA NMPOEKTHYIO AesTeabHOCTH (19 B 10 kiacce + 27 yacoB)

IlepeyeHb NpaAaKTHUYECKHUX U JIA0OPATOPHBIX PadoOT
IIpsimMble U3MepeHus:
-M3MEpEHHE )KECTKOCTH MPYKUHBI;
-u3MepeHne Kod3pUIIUEHTa TPEHUS TTOBEPXHOCTH.
-M3y4eHHEe 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTUH.
-OIpeieJieHHe COMPOTHUBIICHUS IPOBOJIHUKOB TP UX MOCIEA0BATEILHOM U
napajuieIbHOM COEAMHEHUU;
-onpenenenue J/1C v BHyTpEeHHETO COMPOTUBIICHHS UCTOUYHUKA TOKA,
-OIpeieJIeHHe YCKOPEHUs: CBOOOIHOTO MaJACHUS TP MOMOIIU
MaTeMaTH4eCKOro MasiTHUKA
-M3MEepeHHe MoKa3aTels MPEeIOMIICHUS CTeKJIa TPU OMOIIH
IJI0CKOMapaljIeNIbHOM MIaCTHHBI.
-u3MepeHne GOKYCHOTO PacCTOSIHUS COOMpPArOIIen TNH3bI.
-M3y4eHHE TPEKOB 3apsHKEHHBIX YacTHUIl 0 (oTorpaduu.
-3KCIIepUMEHTalIbHas MpoBepka 3akoHa [ eii-Jlroccaka (u3mepenue
TEPMOIUHAMHYECKUX ITapaMeTPOB rasa)
KocBeHnnble u3mepenmusi:
-M3MEpEeHHE YCKOPEHHUS,
-M3MEepeHHEe YCKOPEHUS CBOOOTHOTO MaJCHHUS;
-OIpeIeNIeHNe PHEPTUU 1 UMITYJIbCca TI0 TOPMO3HOMY MYTH;
-M3MEepeHHE YACTbHOM TeIJIOTHI MJIaBJICHUS JIbJIA;
-M3MEepeHHEe HAMPSHKEHHOCTH BUXPEBOTO JIEKTPUUYECKOTO OIS
(pu HAOMIOCHUH SJIEKTPOMArHUTHON MHIYKITHNH );
-M3MEepEeHNEe BHYTPEHHETO COMIPOTHUBIICHUSI HICTOYHHUKA TOKA;
-OIpeieJIeHe TOKa3aTesl MPEIOMIICHUS CPEIbI;
-u3MepeHne GOKYCHOTO PACCTOSHHS COOUpPAIOIIeH 1 pacCEeUBAIOIIEH JTMH3;
-OIpeieJICHHE JUIMHBI CBETOBOU BOJIHBI;
-olleHKa HH(POPMAITMOHHON eMKOCTH KOMMakT — aucka (CD);
-OIpeieJICHHe UMITYbCa M DHEPTUH YaCTHUIIbI ITPH IBMKEHUN B MATHUTHOM
noJie (1o gortorpadusm)



Haoaronenns:

-Ha0JIIOICHUS MEXaHUYECKUX SBJICHUI B MHEPIHAIbHBIX U
HEMHEPIHAIBHBIX CUCTEMaX OTCYETA;

-Ha0JII0JICHNE BBIHYK/ICHHBIX KOJICOAHUH U pe30HAHCA,

-Habmronenue nuddysum;

-Ha0JII0JICHHE SIBIICHUS 3JI€KTPOMArHUTHOW HHYKIINH;

-Ha0JII0JICHNE BOJIHOBBIX CBOMCTB CBETA: AU(paKIiK, HHTEPPEPEHIINH,
MOJIIPU3ALINH:

-HaOJIOICHUE CIICKTPOB:

-BeUepHHUE HAOMIOACHNUS 3Be311, JIYHBI, TUIaHET B TENECKOI WIIM OWHOKITB.
HcciaenoBanus:

-HCCIIEIOBAaHNE PAaBHOYCKOPEHHOTO JIBU)KEHUS C HCIOJIb30BAaHHEM
AIIEKTPOHHOTO CEKYHIOMEpPa WIIA KOMITBIOTEPA C TATYMKAMU;

-HCCIIeIOBaHNE IBMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO;

-HcCleIOBaHNe IICHTPAIbHOTO yAapa,

-HCCIeIOBaHNEe KaUYeHHS IMIIMH/IPA N0 HAKIIOHHOH TUIOCKOCTH;

-HCCIIe/IOBaHKE IBIKEHUST OPOYHOBCKOM YacTuisl (o Tpekam [leppena);

-HCCIIeIOBaHNE N30TIPOIIECCOB;

-HFCCIIeIOBAaHNE OCTHIBAHHS BOJIBI;

-MCCIIeIOBaHNE 3aBUCHMOCTH HAIPSDKEHUS Ha TIOJTI0CaX UCTOYHHUKA TOKA OT
CHJTBI TOKA B TIETIH;

-HCCIeIOBaHNE 3aBUCMOCTH CHITBI TOKA Yepe3 JIAaMIIOUYKY OT HATIPSIKCHHS
Ha Hell;

-MCCIIeIOBaHNE HarpEeBaHMS BOJIBI HArpeBaTeIeM HEOOIbIIOW MOIITHOCTH |

-HCCIICIOBAHNE SIBJICHHS 3JICKTPOMArHUTHOM WHTYKIIUH;

-HCCIIeIOBaHNE 3aBUCUMOCTH YTJila MPEJIOMIICHHS OT yIila TaIcHUS;

-MCCIIeIOBAHNE 3aBUCUMOCTH PACCTOSHHSI JIMH3BI JI0 N300payKEHUS OT
pacCTOSIHHS JIMH3HI JI0 MTPEIMETa;

-HCCIIeIOBaHME CIIEKTPa BOJOPO/IA;

-HMCCIIeIOBaHUE JBMKCHUE IBOMHBIX 3BE3]1 ( 10 MEYaTHBIM MaTepHajiaM).



I11. TemaTuueckoe IJIAHUPOBAHHUEC C YKA3AHUEM KOJINIECTBA YaC0B, OTBOAUMBIX

HA 0CBOEHME KAXKI0H TeMBI.

PU3BUKA 10 kaace

Pa3pen, Tema

OcHoBHbIE BHbI 1eSITEJIbHOCTH

du3uKa ¥ ecTeCTBEHHOHAYYHbII MeTO/I MO3HAHMS NPUPO/bI (2 yaca)

3aposk/ieHue U pa3BUTHE HAYYHOI'O B3IJIsa Ha
Mup. HeoOX0MMOCTh MO3HAHUS TIPUPOIBI.
3aporkJIeHHE U Pa3BUTHE COBPEMEHHOTO HAYYHOTO
MeTo/1a uccienoanusi. OCHOBHbIE OCOOEHHOCTH
¢uznueckoro mertoaa uccienopanus. dGusuka -
JKCIepUMEHTa bHas Hayka. [IpubmmkeHHbIi
xapaktep pusnyeckux reopuit. OcCoOEHHOCTH
n3zydenus ¢usuku. [lozHaBaemocTs Mupa.

- N3naratb cBOM MbICIH, 0O0OCHOBBIBATH CBOIO
TOYKY 3pEHUSI, BOCIPUHUMATD U
AHAJIU3UPOBATh MHEHUSI COOECEIHUKOB;

- U3MEPATh PU3NUECKHUE BETUUNHBI,

- OLIEHUBATh I'PaHMIIbI IOTPEIIHOCTEHN
U3MepeHuil (B TOM YHCIIe U IIPU MOCTPOCHHUH
rpadukoB);

Mexanuka (69 yacoB)

Krnaccuueckas mexannka HproTOHa 1 rpaHUIls! ee
MPUMEHUMOCTH. J[BM)KEHUE TOYKU U Tea.
[IpsmonuHeniHoe NBUKEeHUE TOUKU. KoopimHATHL.
Cucrema orcuera. CKOpOCTh U IIEpEMEIIEHUE TTPU
paBHOMEpHOM JBHXeHUU. CpeTHsIsi CKOPOCTh MPHU
HEpPaBHOMEPHOM JIBIDKCHUH. MTHOBEHHAs
CKOpOCTh. YckopeHue. CKOpOCTh U IEPEMEILICHUE
MPU IBUKEHUHU C IOCTOSHHBIM YCKOPEHUEM.
CBoboanoe maneHue. PaBHoMepHOE IBUXKEHUE
TOYKH IO OKPYKHOCTH. LleHTpocTpemMuTensHoe
YCKOpEHHE.

VYraoBast ckopocTb. OTHOCUTEIBLHOCTD JIBHKECHUS.
[TepBriit 3akoH HeroTOHA.

HNuepumansubie cucremsl otcuera. Cuna. Macca.
Bropoii 3akon Hetotona. Tperuii 3akoH HproToHa.
Cuita BCeMUPHOTO TATOTEHUSI. 3aKOH BCEMUPHOTO
Tsrotenus. [lepBas kocmMuyeckasi CKOPOCTb.
Nmnynbc. 3aKOH COXpaHEHUS! UMITYJIbCA.
PeakxtuBHas cuima. PeakTuBHBIN JBUTATEIb. Y CIIEXH
B OCBOCHHMH KOCMHYECKOTO MPOCTPaHCTBa. PaboTa
cuibl. MomHocTs. Kunetnueckast sHeprus.
[TorennmanpHas sHeprusi. 3aKOH COXpPaHEHUs
SHEPIrUU B MEXaHUKE.

YcnoBust paBHOBECHS TBEPJOTO Teja. MoMeHT
cunbl. Llentp Tsoxectu. Buasl paBHOBECHS.
MexaHuueckue CBOMCTBA TBEPABIX TEI.
IInmacTuyHOCTD

U XpYHKOCTb.

- YKa3bIBaTh I'PAHUIIBI IPUMEHUMOCTH
MexaHuku HproToHa

- ONPEENATh KOOPANHATHI, TPOUICHHBII
MyTh, CKOPOCTh M YCKOPEHHE TeNa 10
rpadukaM ¥ ypaBHEHHUSM 3aBUCUMOCTH
KOOPJWHAT U MPOEKIUNA CKOPOCTH OT
BPEMEHU;

- SKCIIEPUMEHTAIBHO HCCIIE0BATh
pa3IMyHbIEe BUJIbI ABUKECHUS;

- 3mepsaTh maccy Tena;

- U3MEPATH CUJIbI B3aUMOJICHCTBUS TEN;

- BBIYMCIIATH 3HAYECHUE CUJL;

- [IpuMeHATh 3aKOH BCEMUPHOTO TSATOTEHUS
IIPU pacueTax CUjil U YCKOPEHUI
B3aUMO/ICHCTBYIOIINX TEI,

- popmyIHpoBaTh 334U U CPEACTBA UX
peuieHus;

- PaznuuaTh HEeMHEpLHUAIBHBIE CUCTEMBI
OTCYETA;

- OOBACHATH NPUPOY CUIT MHEPLINY;

- 3MepsTh 1 BBIYUCIISTh UMITYJIBC TEJA;

- IPUMEHSATh 3aKOH COXPAaHEHUS UMITYJIbCa
JUTSl BBIYMCIIEHUSI U3MEHEHUU CKOPOCTEH Tel
IIPU UX B3aUMOJIEUCTBUH;

- U3MEPSTDH U BBIUUCIATH pabOTy CUII U
VW3MEHEHUE KHUHETUYECKOM DHEPTUH TEIA;

- BBIYUCJIIATH [TOTEHIMAIBHYIO YHEPTHUIO TEI B
TPaBUTALIMOHHOM II0JIE;

- ONPENEIATH NOTEHIIUAIBHYIO YJHEPTUIO
yrpyroae(GopMUpoOBaHHOTO TeNa;

- IPUMEHSATD 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPIUuu I 3aMKHYTOU
CHCTEMBI B3aUMOJECHCTBYIOIIUX TEJT;

- Boigenats ocoOeHHOCTH TBEPABIX T,
JKUJIKOCTEH U Ta30B;

- BBISIBJISITH B3aUMOCBSI3U MEK/1y HayYHBIMU




OTKpPBITUSIMU, PA3BUTHEM TEXHOJIOTUEN U
JIOAbMH, YYACTBYIOIIMMHU B ATHUX IIPOLIECCAX;
- IpUOOpPETATh ONBIT NMCbMEHHON
KOMMYHHUKaIMK (HapuMep, Ipy HalluCaHUU
acce);

- HCII0JIb30BaTh PA3JIMYHbIE UCTOUHUKH
UHpOpMAIINH;

- CUCTEMAaTU3UPOBaTh HHPOPMALUIO

- BBICTpauBaTh CBOIO OYIYIIYIO
00pa30BaTEIIbHYIO TPAEKTOPUIO B aCTIEKTE
po(heCCHOHATLHOTO CaMOOTIPEICIICHUS

- OLICHMBaTh ycnexu Poceuu;

KoHnTposnbpHble pabOTHI IO TEMaM:
1.«PaBHOMEPHOE MPSAMOJMHENHOE TBH)KEHUE.
[IpssMonnHEMHOE paBHOYCKOPEHHOE IBUKECHUEY;
2. «JIBr>KeHue Tell 01 ICMCTBUEM HECKOJIbKHX
CUI»

3.«3aK0H COXpaHEHHS UMITYJIbCa. 3aKOH
COXpaHEHUsI MEXaHUYECKON YJHEPTUNY;

- [IpuMeHsTh 3HaHUS K PELIEHUIO
¢buznyeckux 3a/1a4 (BHIYMCIUTENIbHBIX,
KayeCTBEHHBIX, Ipa(UuecKnx) Ha ypOBHE
OTIEpPUPOBAHUS CIIETYIOIIUMHU
MHTEJJIEKTYaJIbHBIMU ONIEPALIUSIMU:
MOHUMaHUE, IPUMEHEHNE, aHAJIU3, CUHTE3,
OlIeHKa, 0000IIeHHE, CHCTEMaTH3aIIHS.

JlaGopaTopHbie pabOTHI TTO TEMaM:

1. U3mepenue kodppUIMeHTa )KeCTKOCTH
TIPYKUHBI.

2. zmepenue korhdummeHTa TpeHus
MTOBEPXHOCTH.

3. M3yueHune 3ak0oHa COXpaHEHUS MEXaHUUECKOU
SHEepruu.

- HCCJICIOBATh MPOSIBJIICHUS BTOPOTO 3aKOHA
HrroToHa;

- HCCJICIOBATh B3aUMOCBSI3U MEKTY
bu3NYECKUMU BETMYUHAMU;

- HCCJIEI0BATh YCIOBHS BBITIOJIHEHHS 3aKOHA
COXpaHEHHUS HEPTUH;

- IPEACTABIIATH PE3YIbTATHl (PU3HUUECKUX
WU3MEPEHHH B pa3IMYHBIX popMax (TaOIHIIbI,
rpaduku, TUarpaMMsl U JIp.);

- OLICHUBATh JIOCTOBEPHOCTD JAHHBIX,
MOJTy4YEHHBIX B (PU3MYECKOM SKCIIEPUMEHTE;

Moaekyasipuas puznka u repmoauHamuka (36 yacos)

®u3nka U MexaHuKa. TennoBbIe SBJICHHUS.
PasButne npeacraBiaeHuil 0 mpupoie TEMIOBBIX
SIBICHUN. MOJEKyISIpHO-KUHETUYECKAsl TEOPHUSL.
OCHOBHBIE MOJIO)KEHUS MOJIEKYIISIPHO-
KHMHETH4eCKO# Teopuu. Macca MoJIeKyil.
[TocrosinHas ABoraapo. bpoyHOBCKOE JBUKEHUE.
Cuibl B3aumoaenctBus Moliekyi. CtpoeHue
ra3o00pa3HbIX, KUAKUX U TBepAbIX Tel. CocTosiHUE
MAaKpOCKOIMYECKUX TE B TEPMOIUHAMUKE.
Temneparypa. TeroBoe paBHOBECHE.
PaBHOBecHBIE (0OpaTUMbIE) U HEPABHOBECHBIE
(HeoOpaTumbie) poIecChl. ['a30BbIe 3aKOHBI.
WneanbHblii ra3. YpaBHEHUE COCTOSHUSA
nueanpHoro rasa. [IpuMenenne razoB B TEXHUKE.
WNneanbHblil Ta3 B MOJIEKYISPHO-KUHETUYECKOU
Teopu. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-
KUHETUYECKOHM Teopun. M3mepenue ckopocreit
MOJIEKYJ ra3a. BHyTpeHHsIs SJHEPTUs UACAIBHOTO
ra3a. Pabota B repmoaunamuke. KonmndectBo
TEII0Th. BHyTpeHHss sHeprus. I1epBslii 3akoH

- JIleMoHCTpHpOBaTh MOHUMaHKE
MEXaHWYCCKOM KapTUHBI MHPA,;

- IOHUMATh B3aUMOCBSI3b MKy CTPOCHHEM
ra3000pa3HbIX, JKUIKUX, TBEPBIX TSN U
(bU3MYECKUMU [TapaMeTpaMH,
OITMCHIBAIOIIMMH JaHHBIE COCTOSHUS;

- OIIEPHUPOBATH (PU3UUCCKUMHU
MOHATUSAMHU/TIpOIIecCaMu/

SIBIICHUSIMHU B ITPEIMETHOM, MEKIIPEAMETHOM
U METanpeIMETHOM KOHTEKCTax;

- HaxoauTh mapameTpsl BeliecTa B
ra3000pa3HOM COCTOSIHUM Ha OCHOBAHUU
UCTIOJIb30BAHUS YPABHEHUS COCTOSHUS
UJICaJIbHOTO Ta3a;

- OTIpE/ICIISITh TApaMETPhI BEIIECTBA B
ra3000pa3HOM COCTOSTHUH U MIPOUCXO/ISIIIHE
nporiecchl 1o rpadukam 3asucumoctu P(T),
V(T), p(Vv);

- UCCTIeIOBATh SKCIIEPUMEHTAIEHO
sapucumoctu P(T), V(T), p(V);




TEpPMOJAMHAMHKH. AJTabaTHBIH Mporecce.
HeobpaTtumocTs mporieccoB

B IIpUpoJie. BTOpo¥ 3aKOH TEPMOJMHAMUKH.
TennoBsle ABUTATEIIN.

MaxkcumanbHbii KITJI TemioBbIxX ABUTaTENE.
PaBHOBeECHE MEXKTy JKMIKOCTBIO U T'a30M.
Hacpimennsie napsl. Kputnueckas temneparypa.
Kputnueckoe cocrostnue. Kurnenue.

Bnaxnoctb Bo3tyxa. Cuiia IOBEpXHOCTHOTO
HATSKECHMUS.

Kpucrannmueckue tena. Kpucrammyeckas
pemierka. AMopdHsble Tena. XKuakue KpucTauibl.

- Pemats 3a1auu ¢ mpuMEeHEHHEM OCHOBHOTO
YpaBHEHUS MOJICKYIISIPHO-KHHETHIECKOU
TEOPUHU;

- OOBSCHATDH C TOYKU 3PCHUS CTATUCTHIECKON
(U3HUKH CMBICIT TEPMOTUHAMHYECKUX
apaMeTpoB;

- ONIEPUPOBATH TEPMHUHAMH B IIPEIMETHOM,
MEXIPEIMETHOM U METANPEAMETHOM
KOHTEKCTaX;

- VI3MepsITh KOTMYECTBO TEIUIOTHI B
npoleccax Teronepeaayu;

- PaACCUUTHIBATh KOJMYECTBO TEIUIOTHI,
HEOOXOUMOH /715l OCYILIECTBIICHUS Mpoliecca
C TeIUIoNepeaveit;

- PaCCUUTHIBATh KOJIMYECTBO TEIUIOTHI,
HEOOXOUMOM /7Sl OCYILIECTBIICHUS Mpoliecca
Mepexo/1a BEUecTBa U3 OJHOM

(a3bl B IPYTyIo;

- pacCUMTHIBaTh N3MEHEHUE BHYTPCHHEH
SHEpPTUM Tel, paboTy U
nepeaHHOe/TI0TYy4eHHOE KOJIMYECTBO
TETUTOTHI C UCTIOJIB30BaHUEM MTEPBOTO 3aKOHA
TEPMOIMHAMUKH;

- paccUMTHIBaTh paboOTy, COBEPILECHHYIO
ra3oM/HaJ] ra3oM, Mo rpaduKy 3aBUCHMOCTH
p(V);

- BBIYHCIIATH pabOTy ra3a, COBEpIICHHYIO MpU
M3MEHEHUHU COCTOSIHUS 110 3aMKHYTOMY
LUKITY;

- paccuuthiBaTh KIIJ[ TermioBoii MaivuHblI;

- BBIJICJIATDH NPOOJIEMBI, 33/1a4l Ha OCHOBE
CUCTEeMHO-UH(OPMALIMOHHOTO aHAIH3a ;

- U3MEPATH BIAXKHOCTh BO3/1yXa;

- BBICTPaNUBAaTh MMCbMEHHYI0 KOMMYHHUKAIUIO
(HampuMep, MpU HAITMCAHUU ICCE);

- I0Ka3bIBaTh IKCIIEPUMEHTATHHO
3aBHCHUMOCTbH 00beMa TBEP/IbIX TEN OT
TEeMIIepaTyphl;

- opMyIHpOBaTH 11€JIb UCCIIEIOBAHUS,
BBIJIBUTATh TUTIOTE3bl, HAXOIUThH CPE/ICTBA
JIOKA3aTeNbCTBA/OMPOBEPIKECHHUS UX;

- BECTHU JTUAJIOT, BBICITYIIMBATh MHEHHE
OTITOHEHTa, Y4aCTBOBATh B JUCKYCCHH,
OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO
TOYKY 3pEHUS;

KonTponpHast paboTa o temam:

1.«OCcHOBHBIE TIOJIOKEHUS MOJIEKYIISPHO-
KMHETUYECKOU Teopuu. Macca u pa3Mepsl
MOJIEKYI»

2.«I"a30BbI€ 3aKOHBL. MOJIEKYIIPHO-KUHETUUECKAS
TEOpUs UJICATBHOIO ra3zay

«OCHOBBI TEPMOAUHAMUKI

- [IpuMeHSTh 3HaHHS K PEIICHUIO
bu3nveckux 3a1a4 (BHIYUCIUTEIbHBIX,
Ka4eCTBEHHBIX, TpaUUECKUX) Ha YPOBHE
OTICPUPOBAHUS CIICAYIOIIUMU
UHTEJUICKTYaIbHBIMH OTICPAIHSIMU:
NOHUMAaHUE, TPUMEHEHNE, aHAJIN3, CHHTE3,
OILIEHKA, 0000IIeHNE, CHCTEeMaTH3 AU




JIaboparopHbie pabOTHI IO TEMaM:
1.OnbITHAs npoBepka 3akoHa I eli-JIroccaka.

- Jloka3bIBaTh BHINOJHEHHE 3aKkoHa [ eii-
JItoccaka;

- IPEJICTABIIAT PE3yAbTAThI (PHU3UUECKUX
U3MEPEHUH B pa3Nu4HbIX (hopMax (TabIHIIbI,
rpaduku, AMarpamMmbl 1 JIp.);

- OIICHUBATh JIOCTOBEPHOCTH JIaHHBIX,
MOJYYEHHBIX B (JU3MUECKOM IKCIIEPUMEHTE;

OcHoBblI JiekTpoanHaMuku (40 yacoB)

Ponb a51eKTpOMarHuTHBIX CUJI B IPUPOJIE U
TEXHUKE. DIIEKTPUUECKHI 3apsij] U JIEMEHTApHbIE
yacTUlbl. DnekTpu3anus Tei. 3akoH Kynona.
B3anmoaeiicTBrE HEMOABHKHBIX AJIEKTPUUECKUX
3apsJI0B BHYTPH

OJIHOPOJIHOTO JMAJIEKTPHUKA.

OnexTtpusanus ten. 3akoH Kynona.
Onekrpuyeckuii Tok. [ImoTHOCTH ToKa. CHila Toka.
DIEeKTPUYECKOE T0JI€ MPOBOJIHUKA C TOKOM. 3aKOH
Oma miig yyactka nenu. ConpoTUBIIEHUE
npoBoHKUKA. CBEpXIPOBOIUMOCTh. PaboTa
MOIIHOCTh TOKa. 3akoH [[xoyns - Jlenua.
DIJIEKTPUYECKUE TIETTH.

[TocnenoBarenbHOE U MAPATIEIHHOE COSAMHEHUS
MIPOBO/THUKOB.

DIeKTpoABMKYIIas cuia. 3akoH Oma 1l TOJTHOU
nenu. PaboTa 1 MOIITHOCTH TOKA. DJIEKTpHYecKast
MMPOBOIMMOCTH Pa3JIMYHBIX BEIICCTB. DICKTPOHHAS
MIPOBOIUMOCTh METAJIJIOB.

DJIEKTPUYECKHIT TOK B PACTBOPAX U paciliaBax
AJIEKTPOJIUTOB.

3aKOH 3JIEKTPOJIU3a. DIEKTPUUYECKUM TOK B razax.
HecamMocToaTeIbHBIN M caMOCTOSTEILHBIIN
paspsnel. [Tnazma.

DIEKTPUUYECKUMA TOK B TIOJYIIPOBOTHUKAX.
CoOcTBeHHas ¥ TPUMECHAs AIEKTPOIPOBOUMOCTD
MTOJTYITPOBOTHUKOB.

- OOBSICHATH MEXaHU3M DJICKTPU3ALINH TEN;
- 3aMKMChIBaTh 3aK0H KynoHa B BEKTOpHOM
BU/JIC;

- BBIYUCJIATH CHIIBI B3aHMOICHCTBHS
TOYCYHBIX 3aPSIOB;

- BBIYUCIIATH HANIPSDKEHHOCTD
ANEKTPOCTATUYECKOTO TOJIS
OJIHOTO/HECKOIBKUX TOUEUHBIX
ANEKTPUUECKHUX 3aPSTOB;

- BBIYUCIIATH TIOTCHIIA
AIEKTPOCTATHYECKOTO TIOJIS
OJJHOTO/HECKOIBKUX TOUCUHBIX
AIEKTPUUECKUX 3apPsJIOB;

- BBIYUCIISATH YHEPTHUIO AIEKTPHIECKOTO TOJIS
3apsHKEHHOTO KOHACHCATOPA;

- coOmoaaTh TpeOOBAHUS TEXHUKH
0€301MacCHOCTH MpU PabOTE C AMEKTPUIESCKUMHU
npudopamu;

- BJIAJIETh CTIOCO0AMU OKa3aHUs MepBOI
MOMOIIY NPU TPaBMax, CBSI3aHHBIX C
ANEKTPUYECKUM J1a00PaTOPHBIM
000py/T0BaHHEM B OBITOBBIMHU
ANEKTPUYECKUMU YCTPONUCTBAMU;

- 3mepsTs cuity, HanpsKeHUe, MOIIHOCTh
ANEKTPUYECKOTO TOKQ,

- u3mepath DJIC u BHyTpEeHHEE
COTPOTHBJICHNE HCTOYHUKA TOKA;

- BBIMIOJIHSATH PAcueThl CUIIBI TOKA U
HANPSDKEHUN HA y4acTKaX AJIEKTPUUYECKOM
Leny;

- aHaJIM3UPOBATH LIETIH MOCTOSIHHOTO TOKA,
conepxaniue ucrouynuk JI/C;

- BECTH JIMAJIOT, BBICIYIIUBATh MHEHHE
OTITNOHEHTa, YYaCTBOBATh B JUCKYCCHH,
OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO
TOYKY 3pEHUS;

- BBISIBJIATH CMBICJI TEPMHHOB B IIPEIMETHOM,
MEXMPEIMETHOM U METANPEAMETHOM
KOHTEKCTax;

- BBICTpPaWBaTh CBOIO OYIYIIYIO
00pa30BaTENbHYIO TPAEKTOPUIO B ACTIEKTE
npodeccHoHaTEHOTO CaMOOTIPEIeIICHUS;

- mpuMeHATh npaBuiia Kupxroda st pacuera
CJIOKHBIX JIEKTPUUECKHX IIeTe




- OOBACHATH MEXAHU3MBI IIEKTPUUECKON
IPOBOJIMMOCTH Pa3IMYHBIX BEIIECTB;

- KJ1accupUUIUpoBaTh HHHOPMAIIHIO;

- OTIEPUPOBATH OHATUSAMH B IPEAMETHOM,
MEXIIPEIMETHOM U METANIPEIMETHOM
KOHTEKCTax;

- CpaBHUBATh HHPOPMALUIO;

- 000011aTh MHGOPMAITUIO/3HAHHUS,

- OpPraHU30BbIBATH CBOIO JCATEIBHOCTD;

- BBICTpauBaTh CBOIO OYIYIIYIO
00pa3oBaTebHYIO TPACKTOPHIO B ACTIEKTE
po(eCCHOHATFHOTO CAMOOTIPEIeIICHIS,

KontponbHas paboTa o temam:

1. «DnekTpocTaTrKa

2. «[ToCTOSTHHBIN MEKTPHUECKUI TOK

3. «DNEeKTPUYIECKHA TOK B Pa3ITUIHBIX CpeIax»»

- [IpuMeHsTh 3HaHUS K PELIECHUIO
¢duznyeckux 3a/1a4 (BIYMCIUTENIbHBIX,
KayeCTBEHHBIX, IPaQueCKrX) Ha YPOBHE
OTIEpPUPOBAHUS CIEYIOIIUMHU
MHTEJJIEKTYaJIbHBIMU ONIEPALIUSIMU:
MOHUMaHUe, IPUMEHEHNE, aHAJIU3, CUHTE3,
olleHKa, 0000IIeHNEe, CHCTEMAaTH3 Il

JlaGopaTopHbie pabOTHI IO TEMaM:

1. Onpenenenne CONpPOTUBICHUS TPOBOTHUKOB
MIPH WX TIOCJICIOBATEIFHOM U TIApAIICTbHOM
COCIIMHCHUH;

2.0npenenenue 3J1C v BHYTpEHHETO
COTIPOTHUBJICHUS] ICTOYHHUKA TOKA;

- u3mepaTh DJ1C u BHyTpEeHHEE
COTIPOTHBJICHUE NCTOYHUKA TOKA;

- HCCJIeI0BaTh LIETIb IIOCTOSIHHOTO TOKa,
conepxkanryro uctouynuk IJ1C;

- IPEACTABIIATH PE3YIbTATHI (PU3HUUECKUX
WU3MEPEHHH B pa3IMYHBIX (opMax (TaOIHIIbI,
rpaduku, TUarpaMMmsl 1 JIp.);

- OLIEHUBATh JIOCTOBEPHOCTD JAHHBIX,
MOJTy4YEHHBIX B (PU3UUYECKOM SKCIIEPUMEHTE

IMoBTOpenue (4 yaca)

Pe3eps (19 yacoB)




PUBUKA 11 kaacc

Paznen, Tema

| OcHOBHBIE BHUAbI 1€ATCJIbHOCTHA

OcHoBBI dJIeKTpoanHaMuKH (23 yaca)

MarsuTHbIE B3aUMOIEHCTBH. MarHuTHOE 10JIe
TOKOB. Bextop maruutHoOM nHAyKIMu. I[loTok
MAarHUTHOM MHAYKIMH. JINHUM MarHUTHOM
UHAYKLIMU. 3aKoH AMriepa.

JIeicTBHE MarHUTHOTO MOJIS HA IBUKYLIUICS
3apsan. Cuna Jlopenna.

OTKpBITHE 3JIEKTPOMArHUTHON MHAYKIUH.
[IpaBuino Jlenna. 3akoH 3JI€eKTPOMarHuTHOM
MHIYKIUU. BUXpeBoe aJIeKTpudecKoe nose.
O/1C uHAYKIMY B IBHXKYIIMXCS IPOBOAHUKAX.
Camounaykuusi. UHAYKTUBHOCTB. DHEpPrust
MAarHUTHOTO IOJIs TOKAa. MarunTHas
MIPOHULIAEMOCTb.

- COIIOCTABJIATH XapaKTEPUCTUKU JIEKTPUUECKOTO
W MarHUTHOTO TOJIEH;

- BBIUUCIISITH CUJIBI, IEHCTBYIOIIKE HA IPOBOJHUK C
TOKOM B MarHUTHOM IIOJI€;

- BBIUUCIISITH CUJIBI, JCUCTBYIONINE HA
AIEKTPUYECKUH 3apsl, IBHKYILIMICSA B MATHUTHOM
0JIE;

- OOBSACHATH MIPHUHITUI JCHCTBUS
JJIEKTPOABUTATES;

- UccnenoBatp siBJI€HHE JIEKTPOMATrHUTHON
WHIYKIINW;

- OOBACHATH NPUPOJY SABJICHUS U 3aKOHOMEPHOCTH
ANIEKTPOMArHUTHOW MHIYKIINH;

- BBIYHCIISATH DHEPTUIO0 MArHUTHOTO TTOJIS;

- OOBSICHSTH MarHUTHBIE CBOICTBA BELIECTB;

- OLIEHUBATh BKJIa/l OTEYECTBEHHBIX YUCHBIX B
pa3BuTHE PU3NUECKON HAYKU;

- CUCTEMaTU3UPOBATh U 0000IIATh
uH(pOpPMaLMIO/3HAHUS

- orepupoBaTh HHMOpPMaIUEH/3HAHUSIMHU B
IPEIMETHOM U MEXIPEIMETHOM KOHTEKCTAX;

- HCTIOJIb30BaTh HU(POBYIO TEXHUKY;

- YMETh BECTH JIMaJIOT, BHICIYILINBATh MHEHUE
OTIOHEHTA, y4aCTBOBAaTh B IUCKYCCHH, OTKPBITO
BBIPAXaTh U OTCTAUBATh CBOIO TOUKY 3PEHUS;

- CaMOCTOSITENIHO ITPOBOJAUTDH UCCIICOBAHUE;

- OIIpeeATh TNYHOCTHO-3HAYMMBbIE LIEJIH;

- CUCTEMaTU3UPOBaTh M 000011aTh HHPOPMAIIHIO;

- BJIaJIETh HaBbIKAMU CUCTEMHO-UH(GOPMAITUOHHOTO
aHayu3a.

KonTposbHas paboTa o remam:
1. «DnexTpoMarHuTHas UHIYKIUS)

- [IpuMeHATh 3HAHUS K PEIICHUIO (PU3NICCKUX
3a/1a4 (BBIYMCIUTEIIBHBIX, KAUECTBEHHBIX,
rpadu4ecKkux) Ha YPOBHE ONEPUPOBAHUS
CJICAYIOIIMMHU UHTEIUICKTYAIbHBIMH OTIePAIAsSIMU:
MOHMMAaHHKE, IPUMEHEHHUE, aHaJIN3, CHHTE3, OIICHKA,
0000111eHHEe, CUCTEMATH3aIIS.

Koseb6anus u BosiHbI( 42 yaca)

YpaBHEeHHE IBUKEHUS MATEMaTUYECKOTO
MasTHUKa. ["apmoHnueckue konebanus. [lepuon
Y 4acTOTa rapMOHUYECKHX KoseOanuii. Paza
KOJICOaHUIA.

CKOpOCTb M YCKOPEHUE MPU TAPMOHHUECKUX
kosnebanusx. [IpeBpaiieHus sHEPTHH.
3aryxarouue

KoJebanus. BeiHyX/IeHHBIE KOTeOaHu .
Pe3onanc. ABrokonebanus. CBoOOIHBIE U
BBIHYX/ICHHBIE DJIEKTPHUECKUE

konebanus. [Iporeccrsl B konebaTenbHOM

- Kiaccuduuuponars koneOanus;

- MCCIIEI0BAaTh 3aBUCUMOCTb NEpHOa KOJIeOaHu i
MaTeMaTHYECKOTO MasiTHUKA OT €T0 JUIMHBI, MACChI
Y aMIUTUTYIBI

KOJIeOaHMIi;

- MCCIIeI0BaTh 3aBUCUMOCTb IIepro/Jia KoneOaHui
rpy3a Ha MPYXUHE OT €ro MacChl U )KECTKOCTH

TP Y>XHHBI,

- BBIYMCIIATH MIEPHOJ] KOJIEOaHUH MaTeMAaTHYECKOTO
MasiTHUKA 110 U3BECTHOMY 3HAUEHHIO €T0 JUIHHBI,

- BBIYMCIISTH IEpUO/] KosleOaHui rpy3a Ha MPYKUHE




koHType. ®opmyina Tomcona. IlepeMeHHbIi
ANEKTPUYECKUI TOK. JIeMCTBYIOIINE 3HAYCHUS
CWJIBbI TOKA U HampsbkeHus. Pesucrop B nenu
nepeMeHHoro Toka. Konjaencarop B enu
nepeMeHHoro Toka. Karyiika HHAYKTUBHOCTHU B
Lenu

MepEeMEHHOTO ToKa. 3akoH OmMa J1s enu
MEPEMEHHOTO TOKa. MOIIHOCTH B LIENU
IIEPEMEHHOT0 TOKA. P€30HaHC B 3JIEKTpUYECKON
LeMH.

['enepupoBaHue IEKTPUUECKON IHEPTUMU.
I'enepaTop nepemenHoro Toka. Tpancdopmatop.
[Ipou3BOCTBO U HCIIOJIb30BAHNE
anekTpuieckoi suepruu. Ilepenaua u
pacnpezieieHue 3JIeKTPUUECKON SHEPTuu.
BousHoBbI€ siBNIeHMS. [TonepeyHbie BOTHBI.
JlnnHa BosiHbl. CKOPOCTh pacipoCTpaHEHUS
BoJHBI. [IposonbHbIe BostHBL. BoHbI B cpene.
3BYKOBBIE BOJIHBI. CKOPOCTH 3BYKA.
My3bIKanpHbIE 3BYKH U IIyMBI. [ pOMKOCTB 1
BBICOTA 3ByKa. TemoOp.

JInana3zoHbl 3BYKOBBIX 4aCTOT. AKYCTUYECKUI
pe3oHaHc. M3nydeHne 3Byka. YIbTpa3ByK U
HH(]pa3BYK.

CBs13b MEXKy IEPEMEHHBIM JIEKTPUUECKUM U
IIEPEMEHHBIM MAarHUTHBIM IOJISIMU.
DJIEKTPOMArHuTHOE MoJjie. DIEKTPOMarHuTHas
BOJIHA.

N3nydyeHne 31eKTpOMarHuTHBIX BOJIH.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH.
N3o6perenue paauo A. C. [TonoBsiM.
[IpuHUHMIIBI paInOCBA3U. AMIUIUTYAHAS
MoAaynsauud. JletekTupoBaHue KOJIeOaHUM.
[Ipocreiimumii pagnonpUEeMHHUK.
Pacnipoctpanenue paaroBoJH.

Pannonokauus. [lonarue o TeneBuaeHUN.
Pa3Burue cpencts cBssm.

10 M3BECTHBIM 3HAUYEHUSIM €TI0 MacChl M )KECTKOCTH
PYKUHBL;

- pacCUMTHIBATH 3HAYCHUS CHIIBI TOKA U
HATPSDKEHUS Ha DJIEMEHTaX IeTH IEPEMEHHOTO
TOKA;

- OOBSICHSITh IPUHIIMIT ACUCTBHS TeHEpaTOpa
AJIEKTPUYECKOIO TOKA;

- cpaBHHBaTh nporeccel B L—C-koHTYype ¢
KOJICOAHUSIMU MaTEMaTHIECKOTO MasTHUKA,;

- Paznuuate kosebaTenbHbIe U BOJTHOBBIC
IPOLIECCHI;

- 3aITUCHIBATh B AaHAJTUTHYECKOH (popme ypaBHEHHE
BOJTHBI;

- K1accu(pUIUPOBATH 3BYKOBBIE BOJHBL

- OIICHUBATH JIJTUHY BOJTHBL;

- OOBSICHSITH YCIIOBHUSI BOSHUKHOBEHUS
uHTephepeHINN/ TUPPAKINA MEXaHUYECKUX BOJTH
- OOBACHATH MEXaHW3M BOSHHKHOBCHHS
AJIEKTPOMArHUTHBIX BOJIH;

- OOBSICHSITh MEXaHU3MBI PATUOTICPEIAYH U
panuonpuema,

- n300pakaTh CXeMy IPOCTEHILIEro
PaHOTIPUEMHHKA;

- CUCTEMaTU3UPOBATh U 0000IIaTh
nHpopMaIo/3HaHus

- orepupoBaTh HHGOPMAITUEH/3HAHUSIMU B
IPEIMETHOM U MEXIPEIMETHOM KOHTEKCTAX;

- HCTIOJIb30BaTh HU(POBYIO TEXHUKY;

- YMETh BECTH JIMaJIOT, BHICIYIINBATh MHEHUE
OTIOHEHTA,y4aCTBOBATh B IUCKYCCUU, OTKPBITO
BBIPaXaTh U OTCTAUBATh CBOIO TOUKY 3PEHUS;
CaMOCTOSITEILHO MPOBOIUTH UCCIIEIOBAHMUE;
OTPENENATh TUYHOCTHO-3HAYUMBIE LIENIH;

- CUCTEMaTU3UPOBaTh M 000011aTh HHPOPMAIIHIO;
- BJIaJIETh HaBbIKAMU CUCTEMHO-UH(GOPMAITUOHHOTO
aHaim3a

KonTposbHas paboTa o remam:

1. « [TepeMeHHBI TOK»

2. « MexaHUYeCKHE U AIIEKTPOMArHUTHbIE
BOJIHBI»

- [IpyMeHsTh 3HAHUS K PEHICHUIO PU3UYCCKUX
3a7a4 (BBIYMCIUTEIbHBIX, KAYCCTBEHHBIX,
rpaduueckux) Ha ypoBHE

OIIEPUPOBAHUS CIICAYIOIIMMHU HHTEIUICKTYIbHBIMU
oTiepanusMu: IOHUMaHUE, IPUMEHEHHE, aHAJTH3,
CUHTE3,

OIleHKa, 0000IIeHIEe, CHCTEMAaTH3aIIHs

JIaGopatopHas paboTa 1o Temam:

1. OmpeneneHue yCKOpeHuUs: CBOOOIHOTO
[a/IeHUs PU MOMOIIM MaTEeMaTHYECKOTO
MasiTHUKA

- IPEJICTABIIAT PE3YAbTAThl (PU3NUECKUX
U3MEPEeHUH B pa3uuHbIX (hopMax (TabIHIIbI,
rpaduku, AUarpaMMel 1 JIp.);

- OLICHUBATH JJOCTOBEPHOCTDH IAHHBIX, TOJTYYECHHBIX
B (pU3MYECKOM HKCIIEPHUMEHTE

Onrtuka (2549acoB)




CBeToBblI€ JTyuH. 3aKOH HNPSIMOJIMHENHOTO
pacnpocTpaHeHus cBeta. OTpakeHUE CBETa.
ITnockoe 3epkano. [Ipenomiienne cera. [lonHoe
otpaxenue. [Ipenomnenue ceera B
ILJIOCKONapAJUIEIbHON TUIACTUHKE U
TPEyroJabHOM MpU3ME.

JInnza. DoKyCHOE PacCTOSTHUE U ONITHYECKAs
cuna nuH3bl. opmyna nmuH3bl. [locTpoeHue
M300paXeHUI B TOHKOW JIMH3E. YBEIINUCHHE
JIMH3BI.

Ckopoctb cBeta. Jlucnepcust cBera.
WNuTtepdepennus cera. Habmonenue
uHTepdepeHun B onTuke. /[nnna cBeToBoit
BOJIHBL. UHTEep(epeHIus B TOHKHUX MJICHKaX.
Kosbna HeroToHa.

Hudpakuus ceeta. Teopun qudpaxiuu.
JudpakuroHHas peleTka.

[Tonsipuzanus cBera. [lonepeyHOCTh CBETOBBIX
BOJIH U AJIEKTPOMAarHuTHasi TEOPUS CBETA.
Buns! nuznmyuennii. crounnku ceeta. CeKTpsl
U CHEeKTpalibHble TpuOopsl. Buabl criekTpos.
CrniektpanbHblii aHanus. MHppakpacHoe u
yIbTpauoIETOBOE U3ITydyeHUsl. PEHTreHOBCKUE
ayuu. [1Ikana 37eKTpOMarHuTHBIX U3Ty4EHHI.

- [IpuMeHATh Ha MPAKTHUKE 3aKOHBI
TeOMETPHUYECKON ONITUKU TP PEIICHUH 3a/1a4;

- CTPOUTH N300pAKEHHSI IPEAMETOB, 1aBacMble
JMH3aMH;

- PacCUMTHIBATh PACCTOSIHUE OT JIMH3HI JI0
M300paXeHUs IPEIMETA;

- PaCCUUTHIBATh ONTHYECKYIO CHITY JIMH3HI;

- I3MepATh (POKYCHOE PACCTOSIHUE JIMH3HI;

- HaGmonate siBneHust nHTephEepeHIN,
Tr(paKIum, MOJIIPU3ALUN U TUCTICPCHH CBETA;

- U3MEPSATH UIMHY CBETOBOM BOJIHBI 1O
pe3yibTaTaM HaOJIIOICHUS SIBJICHUS
uHTEp(EepeHINY;

- OIPEIETSATH CIIEKTPATIBHBIE TPAHUIIBI
YYBCTBUTEIHLHOCTH YEJIOBEYECKOIO TJ1a3a ¢
MOMOIIBIO AU(PPAKITHOHHON PEIIETKH;

- 00BSCHSATH CITIOCOOKLI HAOJIOIEHUS
UHTEPPEPEHIIMOHHON KapTHHBL;

- IOKa3bIBATh IMOTIEPEIHOCTH CBETOBBIX BOJIH;

- onepupoBaTh HHOpMaIMEil/3HAHUSIMU B
IPEMETHOM U MEXITPEIMETHOM KOHTEKCTaX;

- HCTIOJIb30BaTh HU(POBYIO TEXHUKY;

- YMETb BECTH JTHAJIOT, BHICITYIITIBATh MHEHHE
OTITNIOHEHTAa, y4acTBOBATh B IUCKYCCHH, OTKPBITO
BBIPaXaTh U OTCTAUBATh CBOIO TOUKY 3PEHUS;

- CAMOCTOSITENIHO MTPOBOAUTDH UCCIIEOBAHUE;

- OIpeNesATh TNYHOCTHO-3HAYNMBbIE 11EJIH;

- CUCTEMaTU3UPOBaTh M 000011aTh HHPOPMAIIHIO;
- BJIaJIETh HaBbIKAMU CUCTEMHO-UH(GOPMAITMOHHOTO
aHayM3a

- BBICTpanBaTh CBOIO OyIylIyI0 00pa3oBaTebHYIO
TPAEKTOPHIO B acleKTe MpoheCCHOHATBHOTO
CaMOOIIpeIeICHHUS;

- OOBSICHATH MEXaHU3M U3IIyUYEHUS CBETa aTOMOM;
- K1accu(UIUpoBaTh BUBI U3ITYUCHUM;

KonTpombHas paboTa 1o Temam:
1. «'eomeTpuueckast ONTHKA
2. «CBETOBBIC BOJHBI»

- [IpyMeHATh 3HAHUS K PEHICHUIO U3NICCKUX
3a7a4 (BBIYMCIUTEIbHBIX, KAYCCTBEHHBIX,
rpaduueckux) Ha ypoBHE

OIIEPUPOBAHUS CIICAYIOIIMMHU HHTEIUICKTYIbHBIMU
orepanusIMu: IOHUMaHUE, IPUMEHEHHE, aHAJTH3,
CHHTE3,

OIleHKa, 0000IIeHIEe, CHCTEMATH3aIIs

JIaGopatopHasi paboTa 1o Temam:

1. 3mepenue noka3aTesns MpeoMIICHHS
CTEKJIa P MOMOLIH III0CKONapauIeIbHON
TUTACTHHBI-

2. 3mepenue (poOKyCHOTO PacCTOSHUS
coOuparorien TUH3BI.

- UBMCPATH NMOKA3aTCJIb MIPCIIOMIICHUA CBCTA IIPU
oMo rmocxonapanneanoﬁ IIaCTUHBI

- U3MepsATh (POKYCHOE PACCTOSHUE PACCEUBAIOLICH
JINH3HI,

- IpCACTABIIATE PE3YJIbTAThI Q)HSHHGCKI/IX
U3MEPEHUH B pa3UUHbIX (hopMax (TabIHIIbI,
rpaduku, AuarpaMMbl

 1p.);

- OOCHHUBATh JOCTOBCPHOCTH JaHHBIX, IIOJTYUCHHBIX
B (I)I/ISI/I‘IGCKOM SKCIICPUMCHTC




OcHOBBI CHIENMAJILHON TEOPHH OTHOCUTEJIBLHOCTH (5 YacoB)

3aKOHBI JIEKTPOAMHAMUKH U IPUHIUTI
oTHOcHUTENbHOCTH. [locTynaTsl

TEOPUU OTHOCUTEIBHOCTU. OTHOCUTEIBHOCTh
0JIHOBPEMEHHOCTU. OTHOCUTEIIBHOCTh
paccrosiHuil. OTHOCUTENBHOCTh IPOMEKYTKOB
BpeMEHU. PEeNSITUBUCTCKHI 3aKOH CIOKEHUS
cKopocTei. PensTuBUCTCKas JUHAMMKA.
3aBUCUMOCTb MacChl OT CKOPOCTU. CBSA3b MEKITY
MacCO U SHEPTrUen

- 00BSACHATH OCTYJIATHl TCOPUH OTHOCUTEIILHOCTH;
- onepupoBaTh HH(POpMAIMEH/3HaHUSIMH B
IPEIMETHOM U MEXITPEIMETHOM KOHTEKCTaX;

- HCII0JIb30BATh IU(PPOBYIO TEXHUKY;

- YMETb BECTH JTHAJIOT, BHICITy[ITMBATh MHEHHE
OTIIIOHEHTA, y9aCTBOBATh B INCKYCCUH, OTKPHITO
BBIPAKaTh U OTCTAWBATh CBOIO TOUKY 3PEHHUS,;

- CaMOCTOSITEJILHO ITPOBOAUTDH HUCCIIEOBAHUE;

- OIPEIETATH JTMIHOCTHO-3HAYNMBIC IIETIH;

- CUCTEMaTU3UPOBaTh M 00001aTh HHPOPMALIHIO;

- BJIaJICTh HaBBIKAMU CUCTEMHO-WH(POPMAIIHOHHOTO
aHaJM3a

- BBICTPaWBaTh CBOIO OYIyIIyI0 00pa30BaTEIbHYIO
TPAEKTOPHIO B acCHEKTe MPO(ECCHOHATBHOTO
CaMOOIIpeIEICHHUS;

KontponpHas paboTa mo TemMam:
1. «OcnoBbl CTO»

- [IpuMeHSTh 3HaHUS K PEIICHUIO (PU3UIeCKHX
3a71a49 (BBIYMCIUTEIbHBIX, KAYCCTBCHHBIX,
rpadu4YecKnux) Ha YpOBHE

OIEPUPOBAHUS CIICAYIOIIMMH HHTEUICKTYaIbHBIMH
omepalnusaMu: IOHUMaHue, IPUMEHEHHUE, aHaAJIH3,
CHHTE3,

OlLIEHKa, 0000IIeHNe, CUCTEMATH3aIHs

KBanToBas ¢pusuka. Puzuka

aTroMa M aTOMHOTr0 siapa (41 yac)

CnekrtpanbHbie 3aKOHOMEpHOCTH. CTpoeHHe
atoma. Mognens Tomcona. Onbitel Pezepdopra.
[Lmanerapnas monens aroma. [locrynarer bopa.
Mogens atoma Bogopoaa no bopy.
DKCIEPUMEHTATILHOE JI0KA3aTEIbCTBO
CYILIECTBOBAHUs CTALMOHAPHBIX COCTOSIHUM.
ATOMHOE PO U 3JIEMEHTAPHBIE YACTHULIBI.
Meto b1 HAOTIOACHUS U PETUCTPAIMH
aNeMeHTapHbIX YacTtull. OTKpbITHE
€CTECTBEHHOM paanoakTUBHOCTU. Anb(a-, Oera-
Y FaMMa-u3JIy4eHus.

PannoaktuBHBIE IpeBparieHus. 3aKOH
panmoakTuBHOro pacnazga. Ilepuon
nodiypacnazaa. Mzoromnsl. [IpaBuiio cMmeieHusl.
HckyccTBeHHOE TPEBpALLIEHHE AaTOMHBIX SJIED.
OtkpeiTHE HeliTpoHa. CTpOE€HHE aTOMHOTO sI/Ipa.

- HaGmonate poroanekrpuueckuii 3pdexr;

- 00BSACHATH 3aKOHBI (HoTOIPdEeKTa;

- PaCCUUTHIBATh MAKCUMAIbHYIO KHHETHUECKYFO
SHEPIHIO AJIEKTPOHOB MPHU (HOTOAIEKTPUIECKOM
ahdexre;

- OMIpeNeNsITh paboTy BBIXOA JIEKTPOHA O
rpaduKy 3aBHCUMOCTH MaKCUMAaJIbHON
KUHETUYECKOH Heprun (POTOINEKTPOHOB OT
YacTOTHI CBETA;

- U3MEpSITh paboTy BBIXO/Ia DIIEKTPOHA;

- HaOMIOIaTh TMHEWYaThle CIIEKTPHI;

- pacCUMTHIBATH YaCTOTY/ATUHY BOJHBI
HCITyCKaeMOTO/TIOTIIONIAEMOTO CBETa MPH MEPEX0/Ie
aToMa 13 OJHOTO CTAIlHOHAPHOTO COCTOSTHUS B
Apyroe;

- ICCNIeI0BATh JTMHEWYATHIN CIIEKTP;




SAnepHbie

CWJIbI. DHEPIUs CBSI3U aTOMHBIX S7Ep.
HckyccTBeHHas paluOaKTUBHOCTD. SInepHbIe
peakuuu.

[enenue saep ypana. Llennble sepHbie
peakuuu. SnepHbiii peakrop. TepmosinepHbie
peakuuu. IIpumeHenue saepHON SHEPrUn.
[Tony4yenue painoOaKTUBHBIX U30TOIIOB U UX
IIPUMEHEHHE. brosiornueckoe 1enucTBre
PaaMOAKTUBHBIX U3ITy4CHUI

Tpu sTana B pa3BuTuu GU3UKHU 311€MEHTAPHBIX
4acTUL. AHTUYACTHUIBI.

CKOJIBKO CYIIECTBYET 3JI€MEHTAPHBIX YACTHII.
Ksapku. Bzanmoneicreue

KBapKOB.

- OOBSICHSITH IPUHIIUII ACUCTBHSI Ja3epa;

- HaOIrOMaTh NECTBHE Jla3epa;

- BBIYUCJIATH JJIUHY BOJHBI YACTHIIBI C U3BECTHBIM
3HaYCHUEM UMITYIIbCa;

- HaOII0JaTh TPEKU 3apsKEHHBIX YaCTHII,

- PaCCUMTHIBATH YHEPTHIO CBS3U ATOMHBIX SIICP;

- OIPEIETATH 3apsi/i U MaCCOBOE YUCIIO aTOMHOTO
S7pa, BO3HUKAIOIIETO B PE3yJIbTaTe
paZMoOaKTUBHOTO PACIa/ia;

- BBIYHCIISTH YHEPTHUI0, 0CBOOOKTAIOITYIOCS TTPH
paZlMOaKTHBHOM PacHa/ie;

- OIIPENIEIATH MIPOIYKTHI SACPHON PEaKIny;

- 0CO3HABaTh YIPO3bI, CBA3aHHBIC C TPUMEHEHHEM
STIEPHOTO OPYXKHS,

- KJIACCH(HMIIMPOBATH dIEMEHTAPHBIC YACTHIIHI,

- onepupoBaTh HHOpMaIMEil/3HAHUSIMU B
PEIMETHOM U MEXKIPEIMETHOM KOHTEKCTAX;

- HCTIOJIb30BaTh HU(POBYIO TEXHUKY;

- YMETh BECTH JINAJIOT, BRICTYIINBATh MHECHUE
OTITOHEHTA, y9aCTBOBATh B INCKYCCHH, OTKPBITO
BBIPAXKaTh U OTCTAaUBATh CBOKO TOYKY 3PEHUS;
CaMOCTOSTEIEHO TIPOBOIUTH MCCIICIOBAHNE;
OTIPE/ICISITh JIMYHOCTHO-3HAYUMBIE LIEIIH;

- CUCTEMaTU3UPOBaTh M 000011aTh HHPOPMAIIHIO;
- BJIaJIETh HaBbIKAMU CUCTEMHO-UH(GOPMAITMOHHOTO
aHayM3a

- BBICTPaWBaTh CBOIO OYIyIIYI0 00pa30BaTEeIIbHYIO
TPAEKTOPHIO B acleKTe Mpo(deCCHOHATBHOTO
CaMOoOIIpeIeICHHUS,

KounTponpHas pabora o teme:
1. «AtomHOE A11po»

- [IpuMeHATh 3HAHUS K PEIICHUIO (PU3NICCKUX
3a71a4 (BBIYMCIUTEIILHBIX, KAYCCTBCHHBIX,
rpaduyecKkrx) Ha YPOBHE ONIEPUPOBAHUS
CIIEIYIOIIMMH HHTEIUICKTYaJIbHBIMH OTICPAIIASMHU:
MOHMMAaHHKE, IPUMEHEHHE, aHAJIN3, CHHTE3, OLICHKA,
0000111eH1Ee, CHUCTEMATH3aIHs

JlaGopaTopHas paboTa 1o TemMam:
1. 3y4eHue TpeKOB 3apsHKEHHBIX YACTHIL 10
dboTtorpadun

- MPEJICTABJIAT PE3YJbTAThl (PU3NICCKUX
HU3MEPECHHH B pa3IMYHBIX PopMax (TaOIHIIbI,
rpaduku, AUarpamMmmbl

" Ip.);

- OIICHUBATH JIOCTOBEPHOCTb IAHHBIX, TOJTYYCHHBIX
B (PU3MYECKOM DKCIIEPHUMEHTE

3Havyenne GU3NKH ISl 00BSICHEHHSI MUPA H Pa3BUTHSI POU3BOUTEILHBIX CHJI 001IeCTBA (2

yaca)

Enunas ¢usnueckas kaptuHa mupa. Ousmka u
Hay4YHO-TEXHUYECKasl PEBOJIIOLIMS.

- onepupoBaTh HH(POPMAIIHEH/3HAHUSIMH B
MPEeIMETHOM U MEXKIPEIMETHOM KOHTEKCTAX;

- HCTIONIh30BaTh U(POBYIO TEXHUKY,

- YMETh BECTH JUAJOT, BHICIYIINBATh MHEHUE
OTITIOHEHTA, y9aCTBOBATh B IUCKYCCHH, OTKPBITO
BBIPXXaTh U OTCTAaUBATh CBOIO TOUKY 3PEHUS;

- CaMOCTOSITENILHO MTPOBOJANTH UCCIIEOBAHUE;

- OTIpeNeNsITh TNYHOCTHO-3HAYNMBIE [IETIH;

- CHCTeMaTU3UpOBaTh M 00001aTh HH()OPMAIIUIO;




aHajln3a

- BJIaJJCTh HAaBbIKaMH CI/ICTeMHO-I/IH(l)OpMaL[I/IOHHOI‘O

Ctpoenue BcesienHoii (6 uyaca)

CoHe4yHas CHCTEMa KaK KOMILICKC TCII,

UMEIOIINX o01ee nmpoucxoxaeHue. Ooume TEJIECKOIL;

XapaKTepUCTUKH TUIaHeT. [InaneTsl 3eMHOM

TPYIIIBIL.

Hanexue mianetsl. ConHue U 38e37bl. CTpoeHue
1 3BOJIOLHs Beenennon

- HaGmronate 3Be3apl, JIyHy U niaHeTs B

- HaOJIFIOaTh COJTHEYHBIC TSATHA C IOMOIIIBIO
TEJIECKOTIA U COJTHEYHOTO IKpaHa,

- UCIIOJIb30BAaTh pPa3JINIHbIC I/IHq)OpMaIII/IOHHBIG
PECYpCHI [UIS TIOMCKA U UCCIIEIOBAHUS
M300paKEHNUH KOCMHYECKIX O0BEKTOB

IMoBTopenue (4 yaca)

Pe3eps (27 uaca)

10 Kjaace, 170 yacos
Ne HanmenoBanue pasnena, TEMBI. KomnuecTBo yacos
Bcezo/U3 nux
nabopamopuwix pabom/ U3
HUX KOHMPOAbHBIX pAOOM
1 ®du3rka W eCTECTBEHHOHAYYHBIH METOJl TO3HAHHUSI 2/0/0
TIPUPOIBI
2 Mexannka 771313
3 MonekyssipHas pU3MKa U TEPMOAMHAMHUKA 40/1/3
4 OCHOBBI DITEKTPOAMHAMHUKH 43/2/3
5 [ToBTOpEHME 2
6 Pesepr 6
Hroro: 170/5/6
11 KJacc, 170uacoB
Ne HaumenoBanue pasnena, TEMBbI. KoaunuectBo vacos
Bceeo/ U3 nux
aabopamopHulx pabom/ H3
HUX KOHMPOIbHBIX PaOOm
1 OCHOBBI JICKTPOIUHAMHUKHI 28/2/2
2 Konebanus 1 BOJIHBI 37/1/2
3 Orntuka 30/3/2
4 OCHOBBI CHEIMAILHON TEOPUH OTHOCUTEILHOCTU 5/0/1
5 KBanroBas (usnka 38/1/1
6 3HavyeHue GU3MKU Ui OOBSICHEHHs] MUpA U Pa3BUTHUS 3/0/0
MIPOU3BOIUTENBHBIX CUJI OOIIIECTBA.
7 Crpoenue Beenennou 6/0/0
8 IloBTOpEHNE 4
9 Pesepn 19
Hroro: 170/7/8
MarepnaibHO-TEXHHYECKOE o0ecnedeHue
HanmenoBanue KomuuecTBo
Cucrema 31eKTpOCHAOKEHUS TIOTOJIOYHAS 1




[kad s xpaHeHus yaeOHBIX TOCOOUI

Cucrema XpaHCHHA U ICMOHCTpaln Ta6JII/II_I U I1JIaKaTOB

WubopmaimoHHO-TEMAaTHUECKUI CTEH/T

Orserymurenb

Jocka knaccHas

Cron 1eMOHCTpaLMOHHBIN

Cron yuurens

Croun yuutens npucTaBHON

Kpecno nns yunrens

A N

Cron ydeHHUUECKUN PEryaupyeMblii 110 BbICOTE

[EY
ol

Cryn yuyeHU4ecKuil ¢ peryaupyemMoil BbICOTOM

w
o

[kad a1 XpaHeHus ¢ BHIABUTAIOIIUMUCS IEMOHCTPAlMOHHBIMU MOJIKaMHU

KomnbroTep yuutens, TUIIEH3MOHHOE IPOrpaMMHOE 00ecrieueHne

[InaHmEeTHBIN KOMIIBIOTEP YUUTEISA

MHoro¢pyHKIIHOHAIbHOE YCTPONHCTBO

JlokymMeHT-Kamepa

AKycTrnyeckasi CUCTeEMA JUIs ayIUTOPUH

CereBoit GpuiIbTp

CpencTBo opranuzanuu 6ecrpoBOIHON ceTn

N

Tenexka-xpaHWINIIE C CUCTEMOM MOA3apsIIKKH U BMOHTUPOBAHHBIM
MapIIpyTH3aTOPOM JJIsl OpraHU3aluu OeCIIPOBOTHON JIOKaJIbHON CETH B
KJ1acce

MoOWIbHBIN KOMITBIOTEP yUEHUKA

-

MoOmIbHBIN Ta00PATOPHBIN KOMIUIEKC 711 y4eOHOM MPaKTUIECKOU 1
MPOEKTHOM JIEATEILHOCTH 10 (PU3UKE

Hudposas nadbopaTopus AJid yIUTEIS

Bbapomerp-anepous

R

biok nutanus peryaupyembli

-

5

Be6-1<aMepa Ha IMMOJBMWXXHOM IITATHUBEC

Becnl Texandueckue ¢ pasHoBECaMU

Buneokxamepa mis paboThl C ONTUYECKUMU IPUOOPAMHU

I'eneparop 3ByKoBO#

['urpometp (mcuxpomerp)

['py3 HaGopHBIT

JluHaMOMeTp IEMOHCTPAIIMOHHBIN

Komriext TOCYIbI ﬂeMOHCTpaHHOHHOﬁ C IIPUHAIJICIKHOCTAMU

MaHoMeTp )KHJIKOCTHOU JEMOHCTPAIIMOHHBIN

MeTp I1eMOHCTPalMOHHBIH

MUKpOCKOIT AEMOHCTPAITMOHHBIH

Hacoc Bakyymubiii KomoBckoro

Croauk MO AbEMHBII

ITaTuB 1€MOHCTPAIIMOHHBIN (PU3NUECKUIA

ONEKTPOIIIUTKA

Ha6op I[eMOHCTpaI_[I/IOHHHﬁ 10 MCEXaHNYCCKHUM SABJICHUAM

Ha6op ,Z[eMOHCTpaI_[I/IOHHHﬁ 0 IMHAMHUKE BPAIIATCIIbHOTO ABUXKXCHUS

Ha6op ,Z[eMOHCTpaI_[I/IOHHHﬁ 10 MEXaHUYCCKUM KOJICOaHUSIM

Ha60p ,Z[eMOHCTpaI_II/IOHHHﬁ BOJIHOBBIX SIBJICHUMN

Benepko Apxumena

Magruuk MakcBenia

Habop Ten paBHOTO 00BbEMA

HaGop Ten paBHOI Macchl

R R R RRRRRNRIN R R R R R R R R R R R, e




[TpuGop i1 IeMOHCTpaK aTMOC(HEPHOTO JTaBIICHHS

HpmMa HaKJIOHAIOMasCa C OTBECOM

Poruar nemMmoHcTpaMOHHbBIN

Cocynsl cooOrmarommuecs

CrakaH OTJINBHOM JEMOHCTPALlMOHHBIN

Tpy6ka Herorona

[Tap ITackans

A e

Habop neMOHCTpallMOHHBIH 0 MOJICKYIISIPHON (PH3HKE U TEIIOBBIM
SIBJICHUSAM

Habop neMOHCTpaIllMOHHBIH 110 Ta30BBIM 3aKOHAM

Hab6op xanumuisipos

TpyOxa /ist JEMOHCTPAIIMN KOHBEKIIMH B )KHJIKOCTH

[{nnuHapBI CBUHIIOBBIE CO CTPYIOM

[Tap ¢ xonpLOM

BrICOKOBOJIBTHBINA UCTOUHUK

I'enepatop Ban-ne-I"paada

Jlo3znmerp

KaMepTOHI)I Ha pE30HaHCHBIX AlIUKax

NI N e e N T T T

KomrmiekT npubopoB ¥ MpuHAIICKHOCTEH 11 IGMOHCTPAIIUN CBONCTB

OJICKTPOMArdUTHBIX BOJIH

|

KommekT npubopoB Ais u3ydeHHs IPUHIUIIOB paJuonprueMa u
paguoneperadn

KowmriekT npoBo10B

Marsut 1yroo6pa3HbIit

MarsuT nojs0CoBOM AEMOHCTPAIlMOHHBIN

Marmmuna snexktpodopHas

MasITHUK 3JI€KTPOCTAaTUUECKU I

Ha6op mo n3ydeHnro MarHuTHOTO TOJIst 3eMJITH

Ha6op I[CMOHCTpaI_[I/IOHHHﬁ 10 MAarHuTHOMY IT10JIIO KOJIBIIEBBIX TOKOB

Habop nemoHCTpanioHHBII MO MOTYIPOBOIHUKAM

Habop nemoHCTpaniMoOHHBIN O MOCTOSHHOMY TOKY

Habop nemMoHCTpaniMoOHHBIN MO 3JIEKTPUYECKOMY TOKY B BaKyyMe

Habop neMoHCTpaIiMOHHBIH 10 3JIEKTPOIUHAMUKE

HaGop s neMoHCcTpaIuu MarHUTHBIX TTOJICH

Ha6op s ieMoHCTpaIuu 3JeKTPUIECKUX MMOoJIeH

Tpanchopmarop yueOHbIit

ITanmouka cTexIsiHHAs

ITanouka >00HUTOBAs

[Tpu6op Jlenna

CTpeJ'IKI/I MardMTHBIC Ha IIITaTUBax

Cy.]'ITaH SHCKTpOCTaTI/ILIeCKI/Iﬁ

[IITaTuBBI U30JIUPYIOLIHE

DJIEeKTPOMAarHuT pa300pHBIi

Ha6op I[eMOHCTpaI_[I/IOHHHﬁ 1o FeOMeTqueCKOﬁ OIITUKE

Habop neMoHCTpalinoHHbIH 0 BOJTHOBOM ONITHUKE

CrnekTpocKoM IByXTpyOHBIN

Ha6op CIICKTPAJIbHBIX TPY6OK C HICTOYHUKOM IMMTAaHUA

VYcranoBka i u3ydeHus: porosppexra

HabGop nemoHcTpanmoHHsIif 1o noctosiHHoM [1nanka

RlRrRr R RrR R RR R RIRNR R R R R IR R R R R R R R R -

Komrmekr yist 1ab0paTopHOTO MPaKTUKyMa T10 3JIEKTPUIECTBY (C
TeHepPaToOpoOM)

=
(€]




Kommaekr I U3YUCHUA OCHOB MCXaHUKH, TIHCBMATUKU U BO300HOBIISIEMBIX
HCTOYHHUKOB SHCPIruun

[udposas nabopaTopus o Gu3MKe A1 yIeHUKA

Kommutekt 11 1a60paTopHOTo MPAKTUKYMa MO ONTHKE

Kommuiekt 11 1a60paTopHOTo MPaKTHKyMa 110 MEXaHUKE

WcTounuk nutanus (JlabopaTopHbIi)

KomrmekT myist 1a60paTopHOTO MPaKTUKyMa 110 MOJICKYISPHON (hH3HKe

DNEeKTpOHHBIC y4eOHbIe TOcoOus s KabuHeTa (pU3uKn

Kommuiekt yueOHbIX BHIEO (PHIBMOB

Kommuekt moprpetoB uist oopmiieHus KaOMHeTa

Kommaekt HarJsiAHbIX nocoouii JJI IIOCTOAHHOT'O UCITOJIB30BaHUA

KoMIieKkT 7eMOHCTpallMOHHBIX Y4eOHBIX TaOIUI]

N =)

Kommiekt I U3YUCHUS OCHOB MCXaHUKH, THEBMATUKH U BO300HOBIISIEMBIX
HCTOYHHUKOB SHEPIrun

Cron yuurens

Kpecno nnsa yanrens

Crton m1abopaTopHBIA MOSHYHBIN

CYI_HI/IJ'II)Haﬂ MMaHECJIb IJIA MOCYAbI

[Hxad m1st XpaHEHUs! C BBIIBUTAIOIIIUMICS TTOJTKAMH

Hxad mis xpaneHus: yueOHbIX TOCOOUIT

Hlxad s xpaHeHUs! MOCYIbI

Cucrema xpaHeHUs TaOJIHI] U TIJIAKATOB

JlaGopaHTCKHil CTOJ

Ctyn nabopaTopHbBIA TOBOPOTHBIH

N )




IIpunoxenue
HNHpopManMoOHHO METOAMYECKHE PeCyPChl

Jlumepamypa ona yuumensa

o [Ipumepnas mporpamma cpeaHero (MOJIHOTo) oOmiero oOpa3oBaHUs MO  (PHU3UKE
i mpouIBbHOTO YpOBHS (NMUChbMO JlemapTaMeHTa TOCYyJapCTBEHHOW TIIOJIUTHKU B
oOpazoBanun MunucrepcTsa oopaszoBanus U Hayku Poccuu ot 07.07.2005 Ne 03-1263)

e [Iporpamma no ¢usuke mis 10-11 kmaccoB 00meoOpa30BaTENbHBIX YUPEKICHUN
(6a3oBbIi 1 ipoduIIEHBIN YpoBHH) (aBTOpHI B.C.lantomenkos, O.B.KopuryHosa).

e Yuebnuk I'.5. Msakumes, b.b. byxosues, H.H. Corckuii «®Pusuka 10 xmacc:
y4eOHUK a5t 0011e00pa30BaTENbHBIX YUPEKACHUI: 0a30BbIi U MPOQMIBHBIA yPOBHI», M.
«[Ipocsemenuer, 2010.

e Yuebnuk I'.5l. Msakumes, b.b. byxosues, B.M. Yapyrua «®Pusuka 11 kmnacc:
yueOHUK AJ1s1 00111e00pa30BaTeNbHbIX YUpEKIeHUN: 0a30BbIi U MPOPHIBbHBIN ypoBHI», M.
«[Ipocsemenuer, 2010.

e PoimkeBuu A.Il. COopHuk 3a1au no ¢usuke mst 8-10 knaccoB cpeHed HIKOJIbL. —
12-e m3a.- M.: «IlpocBemenue», 1988

e Kontponeusie padotsl mo ¢usuke: 10-11 xi.: Ku. s yuurens / A.E.Mapos,
E.A.MapoH.- 2-e u3n.- M.: «IIpoceemenney, 2004

e JleMOHCTpaIMOHHBIN 3KCTIEpUMEHT MO (pusmnke B cpenHeit mkoie. Y.1. Mexanuka,
MoJieKynsipHasi ¢pusnka, ocHOBBI dnekTpoauHamuku. [log pea. A.A. ITokposckoro. U3zn 3-
e.- M.: «IIpocBemenue», 1978

eOJBenunk D.E. m nap. Meroauka mnpenogaBaHus (U3UKKA B CPEIHEH IIIKOJIE:
Mexanuka: [locobue mist yaurens. 2-e uza.- M.: «I[Ipocsemnienue», 1986

e KupnsinoB A.Il., Kopmynor C.M. TepmomnHaMuka ¥ MOJIEKYJsIpHAs (U3HKA. -
M.: «IIpocBemenney», 1977

e ['mazynoB A.T., Hypmunckuii M.U., Ilunckuii A.A. Meroauka npenojgaBaHus
bu3ukn B cpemHel mikose: DIEKTpoJAMHAMHUKAa HECTAIlMOHAPHBIX siBeHWH. KBaHTOBas
¢uzuka.: [locobue s yaurens. 2-e u3a.- M.: «IIpocsemenney», 1989

e Gusuka. 9-11 kmacchl: TpOEKTHas ACATENBHOCTh ydamuxcsi/ aBT.-cocT. H.A.
JIsimapeBa. - Bonrorpan: Yuurens, 2008

e ['opioBa JI.A. UHTerpupoBannbie ypoku ¢usuku: 7-11 xmaccer. — M.:BAKO,
2009

o Jlemuenko E.A. Hecranmaptueie ypoku ¢usuku. 7-11 xmaccel. - Boarorpan:
Vautens-ACT, 2002

e Ypoku (U3MKH ¢ IpUMEHEHHEM WHGOPMAIMOHHBIX TeXHOJNOruil. 7-11 kiaccel.
Mertomuueckoe mocobue ¢ AMeKTPOHHBIM TpuiiokenueM / 3.B. Anekcanaposa u ap. — M.:
«['mobycy, 2009

Jumepamypa ona yuawjuxcs

e YueOnuk I'.5l. Msxkumes, b.b. byxosues, H.H. Cotckuii «®u3uka 10 xnacc:
yueOHHK 7151 00111e00pa30BaTeIbHBIX YUPEKICHUI: 0a30BbIi U MPODUIBHBINA YpOBHU»,M.:
«IIpocsemenue», 2010.

e Yuebnuk I'.5l. Mskumes, b.b. byxosues, B.M. Hapyrun «®usuka 11 xiacc:
y4eOHHK 7151 00111e00pa3oBaTeNbHBIX YUPEKISHUI: 0a30BbIi U MPOPUILHBIN YPOBHU,M.:
«IIpocsemenue», 2010.

e PoivkeBuu A.I1. Coopuuk 3a7a4 o ¢usuke st 8-10 kmaccoB cpeHen MIKOJIbL. —
12-e uzn.- M.: «lIpocBemenuey, 1988

e Kupbsnos A.Il., KopmynoB C.M. TepmoanHaMuka 1 MosiekynsipHas ¢pusuka. Ku.
Hnsa ygamuxes - M.: «IIpocsemienuey», 1977

e M.U. baynoB becenst o gusuke. — M.: [Ipocemienne, 1964

e [lepensman S1.U1. 3anumarensuas ¢pusuka. M.: Hayka., 1983



e Tapacos JI.B. ®uszuka B npupoxae: Ku. [Jnsa yuammxes. - M.: «lIpocsemenue»,
1988
e Mapk Kontyn. Mup ¢usuxu. — M.: «Jlerckas nmuteparypay, 1987

Meouapecypcol

o Du3KKa B MIKOJE. DJIEKTPOHHBIE YPOKHU U TECThI. [IBUkKEHME U B3aUMOJECTBHE
Tel. J[BM>KEeHHE U CHIIBI

o du3nKa B 1IKOJIE. DIEKTPOHHBIE YPOKU U TecThl. Pabota. MomHocTs. DHeprus.
I'paBuTanus. 3aKkoH COXpaHEHUS SHEPTHH.

o Ou3KKa B MIKOJE. DIEKTPOHHBIE YPOKU U TeCThl. MoJieKyisipHasl CTpyKTypa
Martepuu. BHyTpeHHss sHEeprus.

o ®u3KKa B MIKOJIE. DIEKTPOHHBIE YPOKU U TECThI. DIEKTPUUECKUE MOJIS.
MarsuTHbIE OJIS.

e Du3uka B WIKOJE. OJEKTPOHHBIE YPOKU M TECTbl. OJEKTPUUYECKUH TOK.
[Tony4yenue u nepenada dJIEKTPOIHEPTUH.

e Ypoku ¢uzuku Kupumna u Medpomus . 10,11 xmacc

e Ypoku GU3MKU C MPUMEHEHHEM WHOOPMAIMOHHBIX TEXHOJIOTHH. 7-11 Kimacchl.
MynbeTHMeTHITHOE PUIIOKEHHUE K YPOKaM.

« http: //class-fizika.narod.ru./prog.htm

e DJIEKTPOHHOE TIPUIIOKEHNE K yueOHuKy «Dusnka. 11 xkmacey I'.5. Mskumes, b.b.
byxosues, B.M. Hapyrun

Texnuueckue cpeocmea odyuenus
KowmmnbroTep, nHTEpakTUBHAS JOCKA
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