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«DU3uKa»

(yrmyOneHHBIH YPOBEHB)

cpeaHero o0Iero oopa3oBaHUs
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CocraBurenu: Tpucdonosa Jlrogmuna bopucosna, yunrens ¢usnku MAOY COIL Ne23
AxkcénoBa Onbra KoncrantunoBHa, yuurenb ¢puzuku MAOY rumuaszuu Ne26

Pesepa Ceernana AradonoBHa, yuutenb pusnka MAOY COILL Ne5

Konecosa Ceernana MuxaitnoBHa, yuurens ¢puzuku MAOY COIL Nel2

Antonosa O.H., 3aBogosckas WU.B., yuurens ¢uzuku MAOY rumuazun Ne56
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IlosicHuTe ILHAA 3aIMCKA

Pabouast mporpaMma cocTaBjIeHa HA OCHOBAaHHUHU CIIEAYIOIIUX JOKYMEHTOB:

1. ®enepanvubiii 3akoH Poccuiickoit ®denepanum ot 29 aexadps 2012 r. N 273-®3 "O6
obpaszoBanuu B Poccuiickoit denepanuu (B peakiiny JOMOIHEHUN 1 NU3MCHEHHIA )

2. @enepalibHbII TOCYJapPCTBEHHBIN 00pa30BaTeNbHBINA CTAHAAPT CPEeIHEro 001ero oopa3oBaHus,
YTBEPKJCHHBIN nprkazoM MunHucTepcTBa 00pa3zoBanus U Hayku PD ot 17 mas 2012 r. N 413
(manmee ®I'OC OOO) (B penakuu JOMOJHEHUN U U3MCHEHHH )

3. Canllun 2.4.2.3286-15 «CaHUTapHO-3MIUIEMHOJIIOTHYECKHE TPEOOBAHUS K YCIOBUSM U
opranuzan ~ oOydeHHUs ¥  BOCHHTaHMS B  OpraHU3alMsX, OCYIIECTBISIONINX
00pa30BaTeNbHYI0 JEATCIBHOCTh 10 aJalTUPOBAHHBIM OCHOBHBIM 00pa30BaTEIIbHBIM
nporpamMMmaM st obywaronuxcs OB3», yTBepXkKIEHHBI IMOCTaHOBICHHEM [ J1aBHOTO
rocyaapcTBEHHOro canuTapHoro Bpada Poccuiickoit @enepanuu ot 10.07.2015 Ne 26,

4. - Crparerus pa3sutus Bocnutanus B Poccuiickoit denepanuu Ha nepuoa 1o 2025 rona. (yTB.
Pacniopsixenuem I[paBurensctBa Poccuiickoit deneparuu ot 29 mas 2015 r. N 996-p)

5. -Konuemnuus mnporpaMMbl MOJAEPKKH AETCKOTO W IOHOIIECKOro 4TeHust B Poccuiickoit
Oenepauun (yrB. Pacnopsikenuem IlpaBurensctBa Poccuiickoit @eneparn ot 3 UIOHS
2017 r. N 1155-p)

6. Konmenmmst pa3Butus Maremarmyeckoro oOpasoBanusi B Poccuiickoit ®enepanmu (yTB.
pacniopspkenreM [IpaButennsctBa PO ot 24 nekabps 2013 r. N 2506-p).

7. OcHOBHas oOpa3oBaTelbHAs MporpaMma cpeaHero oomero oopazoBanuss MAOY rumHazuu
No56

8. YueOnsrii mman MAOY rumuazun NeS6

He.l'lb nporpamMmmbl. TOCTHXKCHUEC BBIITYCKHUKAMHA KOMHGTGHHI/II\/'I n KOMHGT@HTHOCTCI\/'I, OnpeacIICMbIX
JIMYHOCTHBIMH, CeMeI\/'IHLIMI/I, O6I_I_ICCTBCHHBIMI/I, TroCcyaapCTBCHHBIMU HOTpe6HOCT$IMI/I n
BO3MOXHOCTAMHA 06yqa}01uer0051 CTapmIero mMKOJIbHOTO BO3pacTa, CTAHOBJICHUC U PA3BUTHUEC JTUYHOCTHU
o6yqa10mer0651 B €€ CaMOOBITHOCTH H YHUKAJIBHOCTHU, OCO3HAHUC COOCTBEHHOM UHAUBUAYAJIbHOCTH,
IMMOABJICHUEC )KU3HCHHBIX IJNIAHOB, TOTOBHOCTDb K CAMOOIIPCACIICHHUIO.

3agauu:

¢ (hOopMUPOBATh POCCHUICKYIO TPAKIAHCKYIO HIEHTHYHOCTh O0yJarOIuXCs;

¢ 00eCreYnTh paBHbIE BOZMOKHOCTH TMOTYYEHHUS! KAUeCTBEHHOTO CPEeIHET0 001Iero oopa3oBaHus;

® CO3/1aTh YCJIOBHS JUIS Pa3BUTHS U CaMOpPEAIN3alUU 00yJarommxcs, 11 GopMupoBaHus 3710pOBOToO,
0€30I1aCHOT0 M 9KOJIOTHYECKH 11e51eco00pa3HOro oopasa )KU3HU 00yJaromuxcsl.

e chopMHpOBaTh MPEACTABICHUS O POJIM U MecTe (PU3MKU B COBPEMEHHOM HAy4HOH KapTUHE MHpa;
MOHUMaHue (HU3UYECKON CYINTHOCTH HAOMIOMaeMbIX BO BceleHHOW sBICHWMN; MOHUMAaHWUE POJHU
¢u3uku B (HOPMHUPOBAHUU Kpyro3opa M (PyHKIIMOHAIBHOW T'PAaMOTHOCTH 4Ye€JOBEKa JUIsl PELIeHHUs
MIPaKTHYECKUX 3a/1a4;

® TOOMTbCS  BIIAQJCHUS OCHOBOIOJIATAIOIIUMH  (PU3UUYECKUMHU  TOHATUSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE MOJIb30BaHNE PU3NUECKON TEPMUHOJIOTHENH U CUMBOJIUKOI;

® TOOUTHCS BIJIAJICHUS] OCHOBHBIMH METOJIaMU HAYYHOI'O TIO3HAHHUSA, HCIOJIb3yeMbIMH B (U3HKE:
HaOJI0IeHNe, ONMCaHue, U3MEPEHUE, SKCIICPUMEHT; YMEHUs 00pabaThiBaTh pe3yabTaTbl H3MEPEHUH,
OoOHapyX HuBaTh 3aBUCHUMOCTb MeXAYy (U3NUECKMMH BEIMYMHAMHU, OOBSICHATH IOJIyYEHHBIE
pe3ynbTaThl U JENATh BHIBOJIBI;

e c(hopMHPOBATh YMEHUS peliaTh PU3MUECKUE 3a/1aUH;

e chopMHpOBaTH YMEHUS NPUMEHATH IMOJyUYEHHBbIE 3HAHUS 75 OOBSICHEHMS YCIOBUN IMPOTEKaHUS
bu3nYeCKuX SIBICHUN B IPUPOJIE U IS IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;



e chopMHUpPOBATh COOCTBEHHYIO MO3UIIMIO MO0 OTHOIICHHIO K (pru3nyeckoll nHpOpMaIMU, TOTydaeMOn
13 pa3HbIX UICTOYHHUKOB.

e chopMHpPOBATh CHUCTEMY 3HAaHMH 00 OOIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
NpeJCTaBICHUN O ACWCTBIH BO BeeneHHOM PU3HUECKNX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBHSIX;

e chopMHpOBATh YMEHHUS HCCIEI0BaThb M aHAIM3MPOBATh Pa3HOOOpa3Hble (hU3MYECKHE SBICHUS U
CBOWCTBAa OOBEKTOB, OOBSACHATH NMPHUHLUIBI PabOThl M XapaKTEPUCTHUKU NPHUOOPOB U YCTPOMCTB,
OOBSICHATB CBSI3b OCHOBHBIX KOCMUYECKHX O0BEKTOB C T€O(PU3NICCKUMU SIBICHUSIMH;

® IOOMTbCS BIIAJICHUSI YMEHUSMH BBIIBUIaTh TMIIOTE€3bl HAa OCHOBE 3HAHMS OCHOBOIOJAraroIUX
(Gu3nUecKux 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh MX HKCHEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHupys 1eTb UCCIIEI0BAHNUS;

® IOOMTbCSA BIIQJCHUS METOJAaMHM CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS U IPOBEACHUS (U3UUECKUX
9KCHEPUMEHTOB, ONMCAHUS M aHaInW3a HOJYYEHHOM H3MEpUTENbHOM HMHpOpMaluu, ONpereseHHs
JIOCTOBEPHOCTH IOIYYEHHOIO PE3YJIbTATa;

e chopMHUpOBAaTh YMEHHUS MPOrHO3UPOBATh, AHAIU3UPOBATh U OLCHMBATH IOCIEACTBUS OBITOBOH U
IPOM3BOJICTBEHHOH JEATEIBHOCTH YEJIOBEKA, CBS3aHHOM C (PM3MYECKMMHU MPOLIECCaMM, C MO3ULMH
IKOJIOTNYECKOH OE30IMacCHOCTH.

IIpyHUMNBI W NOAXOAbI. METOJOJOTMYECKOW OCHOBOM pealu3aldyd IPOrPaMMBbl  SBIIIETCS
CUCTEMHO-I€ATEIbHOCTHBIN MTOAX0, KOTOPBIN IIPEAIIOJIAraer:

—  (opMHpOBaHHE TOTOBHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO M HEPEPHIBHOMY 00pa30BaHUIO;

— IPOEKTHPOBAaHHE U KOHCTPYHPOBAaHUE pa3BUBAIOIIEH 00pa3oBaTEIbHON Cpe/ibl OpraHu3aluy,
OCYILIECTBIISIONIEH 00pa30BaTEIbHYIO NEATEIbHOCTD;

—  aKTHBHYIO y4eOHO-TIO3HABATEJIbHYIO JEATENbHOCTh O0YUatOIUXCS;

— TIOCTPOEHHE O00pa30BaTEIbHONW MAESATEIPHOCTH C Y4YETOM HHAMBHUAYAJIbHBIX, BO3PACTHBIX,
MICUXOJIOTHYECKUX, (PU3NOJIOTHUECKUX OCOOEHHOCTEH U 310pOBbs 00yUarOIIUXCS.

MecTto Kypca (pM3HKH B y4eOHOM IJIaHE

Jlannas nporpamMma no ¢usuke ais yriryoJ€HHOro ypoBHs cocTaBiieHa U3 pacuera 350 yacos
3a 1Ba roaa oOydeHus (mo 5 yacoB B Hememto B 10 m 11 kmaccax); B mporpamme yureHo 15%
PE3EepPBHOTO BPEMEHU, KOTOPOE YUUTEIh MOXKET MCIOIb30BaTh HA U3yUEHHE OTAEIbHBIX TEM Kypca.

Pabouass mporpamma yueOHoro mnpenmera «®dusuka» HampaBieHa Ha (HOPMUPOBAHHE Y
oOyJaromuxcs (PyHKIIMOHAIBHOW T'PaMOTHOCTH M METalpeAMETHBIX YMEHHH Yepe3 BBHIOJTHEHUE
HCCIIEI0BATEIbCKON U MPAKTHUECKON eI TEeTbHOCTH.

B cucreme ecrecTBeHHO-Hay4HOTro OOpa3oBaHMsI (PU3MKAa KaK Y4e€OHBIH MpeIMeT 3aHUMAaeT
BaXHOE MECTO B (OPMHPOBAHWU HAYYHOTO MHPOBO33PEHHUS M O3HAKOMIICHHS OO0YYaroluxcs ¢
METOJIaMH HAY4YHOT'O TIO3HAHHUS OKpYXKAIOUIeTo MHpa, a Takke ¢ (U3HMUYECKUMU OCHOBaMHU
COBPEMEHHOT'0 TPOU3BOJCTBA U OBITOBOIO TEXHUYECKOTO OKPYXKEHHS YeJIOBEKa; B (OPMHUPOBAHUHU
COOCTBEHHOW NO3UIMK IO OTHOUIEHHIO K (u3ndyeckoidl HHGPOpMAIUM, MOJYYEHHOM W3 pa3HBIX
MCTOYHHKOB.

VYcnemHocTh  M3y4eHHMs  NpeAMeTa CBSi3aHa C  OBJAJEHHEM OCHOBaMH  y4eOHO-
HCCIIEI0BATEIBCKON IeATEIbHOCTH, IPUMEHEHNEM MOJYYeHHBIX 3HAHUN MPH PELICHUU MPaKTUYECKUX
U TEOPETHUECKUX 3ajau.

N3yuenue Gpu3MKN Ha yriayOJeHHOM YpOBHE BKIIOUYAET PACUIMPEHHE MPEIMETHBIX PE3yIbTaTOB
U coiepXaHHe, OPUEHTHPOBAHHOE Ha MOJArOTOBKY K MOCIeAyoLEeMy MpodhecCHOHATEHOMY
00pa3oBaHMIO.

N3yuenne mpeaMmera Ha YIIIYOJIGHHOM YPOBHE TO3BOJSET CHOPMHPOBATH Yy OOYYAFOIITHXCS
¢usnyeckoe MBIIUICHHE, YMEHUE CUCTEeMaTHU3UpOBaTh W 0000maTh MOJYYCHHBIE 3HAHMS;
CaAMOCTOSITEJIbHO IPUMEHSTh IOJYyYEHHbIE 3HAaHUS JUISI PELICHMs MPAKTHYECKHMX M Yy4eOHO-
UCCIIEIOBAaTENIbCKUX 3a/1a4; YMEHHE aHaJIM3HpOBaTh, NMPOTHO3UPOBATh M OLIEHUBATh, C IO3UIHUU
HKOJIOTUYECKOM 0€30MMacCHOCTH MOCIEICTBHS OBITOBOM U MPOU3BOJACTBEHHON AEATENBHOCTH YEI0BEKa,
CBSI3aHHOM C UCIOJIb30BAHUEM HCTOUYHUKOB SHEPTHH.



B ocHoBy m3ydyenus npenmera «®usnka» Ha yriiyOJeHHOM YPOBHE, B YaCTH ()OPMHPOBAHUS Y
o0yyJaroIuxcss Hay4yHOrO0 MHPOBO33PEHHUS, OCBOCHMs OOILIECHAYYHBIX METOAOB IO3HAHUSA, a TaKKe
MPAKTUYECKOTO TPUMEHEHUS HAYYHBIX 3HAaHUH, 3aJ0KEHbl MEXIpPEAMETHBIE CBS3M B 001acTH
€CTECTBEHHBIX, MATEMATUYECKUX U T'YMAHUTAPHBIX HAYK.

1) [InannpyeMblie pe3yJabTAaThl OCBOEHHUSI y4eOHOTO MPeIMeTa

JIMYHOCTHBIE pe3y/ibTaThl B c(hepe OTHOLIEHU I o0yUyaromuxcs K cede,
K CBOeMY 3/10POBbI0, K IO3HAHUIO ce0s:

— opueHTalus OOy4yaloUMXcs Ha peald3alli0 TMO3UTUBHBIX JKU3HEHHBIX IEPCIEKTHB,
WHUIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIOCOOHOCTh K JIMYHOCTHOMY CaMOONPEICICHHUIO,
CIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KU3HEHHbIE TJIAHBI,

—  TOTOBHOCTH U CIIOCOOHOCTH OOYUAIONIUXCS K OTCTAUBAHUIO COOCTBEHHOTO MHEHWSI, TOTOBHOCTH
U CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3UIMIO MO OTHOLICHHIO K COOBITHUSM MPOILIOrO H
HACTOSIIIETO HAa OCHOBE OCO3HAHUS M OCMBICJIICHHS UCTOPUM, TYXOBHBIX IIEHHOCTEH M JOCTHMIKEHUU
HaIlle CTpaHBbl;

— TOTOBHOCTh H CIIOCOOHOCTH OOYyYarOIIMXCA K CaMOPa3BUTHIO M CAaMOBOCIIUTAaHHIO B
COOTBETCTBHUH C OOIICYETIOBEYECKIMH LIEHHOCTSIMH U MICAIaMU TPAYKAAHCKOTO OOIIECTBA;

JInuHocTHBIE pe3yabTaThl B cepe oTHOMIEeHHIT o0yqarommxces kK Poccun kak k Poaune
(OreuectBYy):

— poccuiickas WIEHTHYHOCTb, CIIOCOOHOCTb K OCO3HAaHUIO POCCUWCKOM HJECHTHUYHOCTU B
MOJIUKYJIBTYPHOM COLMYME, YyBCTBO IPUYACTHOCTU K UCTOPUKO-KYJITYPHOH OOLIHOCTH POCCUHCKOTO
Hapoza u cynpbe Poccuu, narpuotusm;

—  YB@XEHHE K CBOEMY Hapoly, 4yBCTBO OTBETCTBEHHOCTH Iepes PonmHOHN, ropnoctu 3a cBou
Kpai, cBoro Ponuny;

JInuHocTHBIE pe3yJbTaThl B chepe OTHOLIEHHIT 00y4AIOIIUXCS € OKPYKAIOIMMH JTIOAbMM:

— HPaABCTBEHHOE CO3HAHME M IOBEJICHHE Ha OCHOBE YCBOEHHUS O0IEYEIOBEYECKHX LIEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEJIEHUS B MOJUKYJIbTYPHOM MHUpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUAJor C JPYTUMH JIIOJIbMHU, JOCTUraTb B HEM B3aWMOINIOHMMAaHUS, HAaXOJUTh OOIIME LEeMu HU
COTPYIHHUYATH JUISl UX TOCTHIKEHUS;

— TpUHATHE TYMAaHUCTUYECKUX LIEHHOCTEW, OCO3HAHHOE, YBAXKUTEIbHOE U JOOpOKenaTelbHOe
OTHOIIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

—  CIIOCOOHOCTH K CONEPEKUBAHUIO U (POPMUPOBAHHME TO3UTUBHOTO OTHOILEHHS K JIIOISIM;

—  pa3BUTHE KOMIIETEHIUN COTPYJAHHMYECTBA CO CBEPCTHUKAaMH, JI€TbMHU MIIQJIIEr0 BO3pAaCTa,
B3pOCIIBIMU B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe0BaTeNbCKOM, TIPOSKTHOM 1
IPYTUX BUAAX AESTEIbHOCTH.

JIn4HOCTHBIE pe3yJIbTaThl B c(pepe OTHOMICHHUI 00y4aAIOIIMXCH K OKPY/KAKOIIEMY MUPY:

—  MHPOBO33PEHHUE, COOTBETCTBYIOIIECE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH, 3HAYUMOCTHU
HayKH, TOTOBHOCTh K HAyYHO-TEXHMUYECKOMY TBOPUECTBY, BIIaJIEHHE TOCTOBEpHOW HMH(poOpmanuen o
[IEPEAOBBIX JOCTHKEHUAX U OTKPBITHSAX MHUPOBOM M OTECYECTBEHHOM HAyKH, 3aMHTEPECOBAHHOCTbL B
Hay4YHBIX 3HaHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUH
BCEHl KM3HM; CO3HATEJIIBHOE OTHOLIEHHE K HENpPEpbIBHOMY OOpa30BaHHMIO KaK YCJIOBUIO YCHEIIHOW
npodeccHoHaANBLHOM U OOIIECTBEHHON ACSITENEHOCTH;

—  JKOJIOrMyeckKasl KyJlbTypa, OepeiHOe OTHOLIEHHsS K POJHON 3emile, MPUPOJHBIM OOrarcTBam
Poccun m Mupa; nOHMMaHUE BIUSHUS COLMAIbHO-DKOHOMMYECKUX IIPOLECCOB HAa COCTOSIHUE
IIPUPOJHON U COLMAIBHOW Cpefibl, OTBETCTBEHHOCTb 3a COCTOSIHHE NMPUPOJHBIX PECYpCOB; YMEHHS U
HAaBBIKM Pa3yMHOTI'0O IIPUPOIOIOJIB30BAHUs, HETEPIIUMOE OTHOLICHUE K ACHUCTBUSAM, IIPUHOCALIUM BPEJL
9KOJIOTUH; TPHOOPETEHHE OIBITA KOOI O-HANPABIECHHOMN A€ATEIbHOCTH;



JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOLIEHHSI 00y4YaKIIMXCH K TPYAY, B cepe cOUaIbHO-
IKOHOMHYECKHX OTHOIIEHUIi:
—  OCO3HaHHBIA BBIOOP Oymymied mpodeccuu Kak IMyTh U CHOCOO peaau3aii COOCTBEHHBIX
KU3HEHHBIX TUIAHOB,;

MeTtanpeamMeTHblie pe3yabTaThl 0OCBOCHHSI NMPOTrPaMMbI NIPeACTABJIEHbI TPeMA IPyNIaMHU
YHHUBepPCAJbHbIX y4eOHbIX AeicTBHil (YVY /).

1. PeryasiTuBHbIE YHHBepPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
BorinycKkHUK HAy4YuUTCH:

—  CaMOCTOSITENIbHO OIpPEAeNATh IENH, 3a/laBaTh MapaMeTpbl U KPUTEPUU, N0 KOTOPHIM MOKHO
OMPEIETNTh, YTO 1EJIb TIOCTUTHYTA;

—  OILICHMBAaThb BO3MOJKHBIE IOCIEJICTBUS JOCTHXKEHUS IIOCTABICHHOW IIeNM B JEATEIbHOCTH,
COOCTBEHHOW KHW3HU W JKU3HU OKPYKAIOIIMX JIIOJICH, OCHOBBIBASACh Ha COOOPAKCHHUSX ITHKH H
MOpaH;

— CcTaBUTh W (HOpPMYIHpPOBATH COOCTBEHHBIC 3a/a4ydl B OOpa30BaTEIBHON JEATCIBHOCTH W
KU3HEHHBIX CUTYaIUsX;

—  OLIGHUBATh PECYpPCHI, B TOM YHUCJIE BPEMs M JIPyrue HeMaTepuaabHbIE PECypChl, HEOOXOIUMbIC
JUISL TOCTHYKEHUS TIOCTaBICHHOM 1IN,

— BbIOMpaTh TMyTh JOCTIKECHHUS IEJM, IUIAHUPOBATh PEIICHHE IIOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHAlIbHbIE U HEMaTepUaIbHbIE 3aTPaThI;

—  OpraHm3oBbIBaTh A(P(EKTUBHBIH TMOUCK PECYpCOB, HEOOXOAMMBIX JUISI  JOCTHIKCHHS
MIOCTaBJIEHHOM 11eH;

—  COIOCTAaBJISITh MOJIYYEHHBIN pe3ynbTar AeSITEIbHOCTH C IOCTABICHHON 3apaHee LebIO.

2. [lo3naBaTe/IbHBbIEC YHHBeEPcAIbHbIE YueOHbIe el CTBUSA
BbinmycKHUK Hay4HnTCs:

— HUCKaTh W HAaXOAUTh OOOOILEHHBIE CIIOCOOBI PEIIeHHs 3a/lad, B TOM YMCIE, OCYLIECTBISTH
pa3BepHyThIi MH(GOPMAIMOHHBI MMOMCK W CTaBUTh HA €ro OCHOBE HOBbIE (y4eOHBIE W
MI03HABaTENbHbIE) 33/1a4U;

—  KPUTUYECKHU OLIEHUBATh U MHTEPIPETUPOBATh HHPOPMALIMIO C PA3HBIX MO3UIMN, paclo3HaBaTh
1 (PUKCUPOBATh MPOTUBOPEYUS B UHPOPMAIITMOHHBIX HCTOUHUKAX;

—  HUCHIOJB30BaTh  PpA3IMYHBIE MOJEIBHO-CXEMATHMUECKHE CpEACTBA Ul IPEICTaBICHHUS
CYLIECTBEHHBIX CBA3€H M OTHOLIEHW, a TakKe MPOTHUBOPEYMi, BBIIBIECHHBIX B MH(MOPMAIMOHHBIX
HCTOYHUKAX;

— HaxXOJWThb M TPHUBOJUTH KPUTHYECKHE AapryMEHThl B OTHOIIEHUHU JACUCTBUH U CYXKICHHUH
JPYToro; CIIOKOMHO M Pa3yMHO OTHOCHUTBHCS K KPUTHUECKUM 3aMEYaHUsIM B OTHOIIEHUH COOCTBEHHOTO
CYXJIEHMSI, pacCCMaTPUBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

— BBIXOAMTH 3a pPaMKHU Y4eOHOTro IpeIMeTa M OCYLIECTBISATH I€JIEHANPABICHHBIA TOMCK
BO3MOKHOCTEH [UI IIHUPOKOTO NEPEHOCA CPEACTB U CIIOCOOO0B JAEHCTBUS;

—  BBICTpauBaTh MHIUBHUAYaJbHYIO OOpa30BaTENbHYIO TPACKTOPHIO, YUHUTHIBAs OTPAHUYECHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

—  MEHATH U YACPKUBATh Pa3HbIE MO3UIMH B I03HABATEIBHON AESITEIbHOCTH.

3. KoMMyHHKaTHBHbIE YHHBEpPCAJbHbIE yUeOHbIE IeiicTBUS
BbInyCKHUK HAY4YUTCSH:

—  OCYILECTBIIATH JAEJIIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3pOCIBIMHU (Kak
BHYTpHU 00pa3oBaTeNbHON OpraHu3alluy, TaK U 3a ee MpezesiaMu), NoJ0upaTh NapTHEPOB AJIs EI0BOI
KOMMYHUKAIIUKX HCXOAd U3 C006pa)KeHI/Iﬁ PE3yJIbTATUBHOCTHU B33PIMOZ[€I>'ICTBI/I$I, a HE JIMYHBIX
CHMIIaTHI,



—  TIpU OCYILIECTBIICHHH TPYIIOBOM pabOThI ObITh KaK PYKOBOJUTEIEM, TaK M YJICHOM KOMAaH[bI B
Pa3HBIX POJISIX (FEHEPATOp UACH, KPUTHK, UCIIOJIHUTEIb, BEICTYIAIOIINMI, SKCIEPT U T.1.);

—  KOOPIWMHHMPOBATH M BBIIOJHATH paboOTy B YCIOBUSIX PEAIBHOTO, BHPTYAIBHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

—  Pa3BEPHYTO, JOTMYHO U TOYHO M3JIaraTh CBOIKO TOUYKY 3PEHHUS C MCIIOJIb30BAaHUEM AJEKBATHBIX
(YCTHBIX M IMCHbMEHHBIX ) 3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(JIMKTOT€HHBIE CUTYallMd M MPEJOTBpalaTh KOH(IUKTHI O MX aKTHBHOM
(ha3bl, BBICTpanBaTh JICJIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHUKAIIUIO, H30eras JUYHOCTHBIX OLICHOYHBIX
CYXKJICHUU.

IIpenmeTrHble pe3yabTaThl:
BbInyCKHUK HA yriiy0JIeHHOM YPOBHE HAYYHUTCS:

—  OOBACHATH M AaHATU3UPOBATH POJb U MeCTO (PU3KMKH B (POPMHUPOBAHUN COBPEMEHHON HAYYIHOU
KapTUHBl MUpa, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHMM, B MPAKTUUYECKON AESITEIbHOCTU
JTIOJICH;

—  XapakTepHu30BaTh B3aUMOCBS3b MEXAy (PU3UKON U IPYTUMH €CTECTBEHHBIMH HayKaMUu;

—  XapakTepu30BaTb CUCTEMHYIO CBSI3b MEXJy OCHOBOIOJATalOIMMU HAYYHBIMHU MOHSATHSIMMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJIe), ABMKEHUE, CHIIA, SHEPT U,

— TIIOHMMAaTb M OOBSICHATH LEJIOCTHOCTb (U3NYECKOM TEOpHUM, pa3auyaTh TpPAHULBI €€
MIPUMEHUMOCTH M MECTO B PAAY APYTUX GUZUUYECKUX TEOPHUIL;

—  BJAJETh NpPUEMaMH IMOCTPOEHHUS TEOPETUUYECKUX JI0KA3aTEIbCTB, a TaKXKE IMPOrHO3UPOBAHMSI
OCOOCHHOCTEM TpOTeKaHusT (PUIUYECKUX SBICHUW M TPOIECCOB HAa OCHOBE IMOJYYE€HHBIX
TEOPETUYECKHUX BBIBOJIOB U JI0Ka3aTEIIbCTB;

—  CaMOCTOSITEIBHO  KOHCTPYHPOBAaTh  JKCIIEPUMEHTAIBHBIE  YCTAHOBKM  JUISI  NPOBEPKH
BBIIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIOTHYIO U OTHOCUTEIBHYIO IOIPEIIHOCTH;

—  CaMOCTOSITEIBHO IJIAHUPOBATh U MPOBOAUTH (PU3NUECKUE IKCIIEPUMEHTHI;

—  pewaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE KAUECTBEHHbIE M pacyeTHble (U3MUECKUE 3aladyd C
ONOpPOM Kak Ha M3BECTHBbIE (PU3UYECKHE 3aKOHbI, 3aKOHOMEPHOCTH M MOJENM, TaK U Ha TEKCTHI C
n30bITOYHON MHpOpMaIUEil;

— OOBACHATH TpPaHUIBl TNPUMEHEHUS W3YYEHHBIX (U3NYECKHX MoOAeIed Npu pelieHuu
(buU3NYECKUX U MEXIIPEIMETHBIX 3aj1a4;

—  BBIABHUraTh TMIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJIAraoIuX (pU3nuecKux 3aKOHOMEPHOCTEHN U
3aKOHOB;

—  XapakTepHu30BaTh IN100AJIbHBIE MPOOJIEMBI, CTOSAIIME Mepe/ YeIOBEYeCTBOM: YHEPreTHUECKUE,
CBIPBEBBIE, IKOJIOTUYECKUE, U POJIb (PU3UKH B PEHICHUH 3THX MPOoOsIeM;

—  OOBACHATH MPHUHLUUIBI PabOTBl M XaAPaKTEPUCTHKH HW3YYEHHBIX MAIWH, MOpUOOpPOB U
TEXHUYECKHUX YCTPOMICTB;

—  OOBACHATH YCIOBMSA NPUMEHEHHs (U3UUECKUX MOJeNell MpH peleHnu (pu3MuecKux 3ajaad,
HaXOJUTh a/IeKBaTHYIO IMPEAJIOKEHHON 3ahaue (U3MYECKYI0 MOJIedb, pa3peliath npolieMy Kak Ha
OCHOBE UMEIOIIMXCS 3HaHUH, TaK U IIPU IIOMOILU METOJOB OLIEHKH.

BrinyckHUK Ha yriry0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHUTHCS:

—  NpoGepsimb IKCNEePUMEHMANbHbIMU CPEOCMBAMU BbIOBUHYMble 2UNOMe3bl, (YOPMYIUPYs yeilb
UCCe008aHUsl, HA OCHOB8E 3HANUS OCHOBONONALAIOWUX (DUSULECKUX 3AKOHOMEPHOCMEU U 3aKOHO8;

—  onucvleamv U AHATUBUPOBAMb NOAYYEHHYIO 6 pe3ylbmame NPOBe0eHHbIX (QU3UUEeCKUX
IKCHepUMeHmo8 ungopmayuro, onpeoensams ee 00CMoBePHOCMb,

—  noHuMames U OOBACHAMbL CUCMEMHYIO CB8A3b  MedCOy OCHOBONONALAIOWUMU  HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMBO, 8PEMsL, Mamepus (8eujecmeo, noie), 08UNceHue, CUid, IHePIUsl;

—  pewiamsv dKCnepuMeHmanvhvlie, KayeCmeeHHvle U KOIUYeCmeeHHble 3a0auu ONUMNUAOHO20
VPOBHS CILOACHOCMU, UCNONb3YS usUUecKue 3aKOHbl, d MAaKdice YPasHeHUs, cea3blearowue uzuieckue
8eIUYUHDL;



—  aHanU3UpOo8amb paHUYbl NPUMEHUMOCMU (DU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOUyUll
xapakmep GyHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCHb UCHONIb308AHUSL YACIHBIX 3AKOHO8,

—  gopmynuposams u pewiams Ho8bie 3a0aylU, 803HUKAIOWUE 8 X00e Y4eOHO-UCCIe008aMeNbCKOl
U NPOEKMHOU OesIMeNbHOCMU,

—  yCOBepUEeHCmB8o8ams npuboOpvl U Memoobl UCCIE008AHUSA 8 COOMBEMCMBUU C NOCMABIEHHOL
3a0aueil;

—  UCNONIb3068AMb MemoObl MAMeMAmuyecKko20 MOoOeIUpO8anus, 6 MOM Hucie npocmeuuiue
cmamucmuyeckue Memoowvl 051 00pabomKu pe3yibmamos 3KCnepumMermd.

2) Coaep:xanne y4eOHOro nmpeamMera

Pu3MKa H eCTeCTBEHHO-HAYYHBIH METO/ IIO3HAHUSA NPHPObI

®wusuka — pyHaaMeHTaTbHAs HayKa o npupoae. Pu3nka u mozHaHue Mupa. Bzanmocssizp
MEXy (PU3UKOH U JPYrUMH €CTECTBEHHBIMU HayKaMH. DU3NUECKue SIBICHHS U UX MOJCIMPOBAHHE.
3aKOHOMEPHOCTH U ciiydaitHocTH. @u3nueckue BeTnduHbl. [lorpenrHocTi n3MepeHnii pu3nIecKux
BeIMYMH. PU3NYECKUE 3aKOHBI U TPAHULIBI UX IPUMEHUMOCTH. PU3HYECKast TEOPHUS U IPUHLIMII
COOTBETCTBHS.COBpEMEHHAsI HAy4YHasl KapTUHA MHpa U poJib GU3UKHU B ee popmupoBaHuu . Pusnka u
MpaKTUYeCKas AeATEeIbHOCTD JItoJeh. PU3uKa u KyJbTypa.

Mexanuka

IIpeamer u 3aga4n KJIIACCUYECKOM MeXaHUKU. KnHeMaTnueckue XapakTepuCcTUKU
MEXaHWUYECKOT0 JBWKEHUA. Mozenn Ten u ABMKeHNNH. OTHOCUTENIBHOCTh MEXaHUYECKOT O ABH)KECHUS.
[Tonoxxenue Touku B mpoctpancTse. Cucrema orcuéra. CkansipHble U BEKTOPHBIE (pU3nuecKue
BennunHbl. Koopaunatel. Pagnyc-sexrop. IIyte. Ilepemenienne. CkopocTh paBHOMEPHOTO
npsiMOJIMHENHOTO ABMKeHUs. CrojkeHue ckopocteid. MrHOBEeHHasi CKOPOCTh. Y CKOpPEHHUE.
[TpsmMonuHeitHOe TBUKEHUE ¢ TOCTOSIHHBIM yckopeHueM. CBoboaHoe najienue Tei. PaBHomepHOe
JIBH>KEHUE TeJIa IO OKPY>KHOCTH. YTIIOBasi CKOpocTh. LleHTpocTpemutensHoe yckopenne. Kunemartnka
TBEpAOro Tena. [loctynarensHoe nBrkeHue. BpamarensHoe qBMKeHNUE TBEPAOTO Tela. YTIoBas U
JIMHEWHAas CKOPOCTH BPAILCHHUSL.

Junamuka. Bzanmoneiictsue Tesr. OCHOBHOE YTBEP)K/IEHUE MEXAHUKHU. SIBIIEHNE MHEPLIUH.
[Tepserit 3akon HetoTona. MHepunanbabie cucteMbl orcuéra. Cuma. Macca. CBs3b MeXAy CUIION U
yckopenueM. Bropoi 3akon Herorona. Tperuii 3akon Herotona. IIpyHIMI OTHOCUTENBHOCTH
lNasmanes.

Cunsl B Mexanuke. Cuiia TATOTEHMS. 3aKOH BCEMUPHOTO TAroTeHus. llepBas kocMuyeckast CKOpOCTb.
Cuna tsxectu 1 Bec. HeBecomocTs. Vcnionb3oBaHue 3aKOHOB MEXaHUKH B ACTPOHOMUH U
KocMoHaBTHKe. Jlepopmarus u cuitbl ynpyrocti. Cuiibl TpeHHsl. 3aKOH CyXOro TpeHus. SIBieHus,
Ha0J1t0/1aeMble B HEMHEPIIMATIBHBIX CUCTEMAaX OTCYETA.

3aKOHBI COXpaHEHUs B MexaHuke. VIMiynbc. 3aKOH N3MEHEHUS U COXPaHEHUS! UMITYJIbCa.
PeaktuBHoe nBmxenue. Pabota cumnbl. PaboTa cuibl. MexaHnuuyeckas SHeprisi MaTepralibHON TOUKHU U
cucreMbl. Kunetnueckas sneprus. [loteHnmansHas sHeprus. 3aKkoH U3MEHEHHSI U COXPaHEHUS
SHEPIUHM MEXaHUYECKOW YHEPTHH.

JluHaMuKa BpalaTeabHOTO IBUKEHUS a0COIIOTHO TBEpO0ro Tena. PaBHoBecue MaTepuaibHOM
TOYKHU U TBEPAOTO Teaa. MOMEHT CHIIBL. Y CIIOBUS PAaBHOBECHS TBEPJOTO TEJIA B MHEPLIMAIBHON
cucreMme orcueta. PaBHOBecHe )KMIKOCTH U rasa. JlaBnenue. [[BukeHne KUAKOCTEN U Ta30B. 3aKOH
COXpaHEHUs SHEPTUH B INHAMUKE KUIAKOCTH.

MouJiexkyasipnas (pu3nKa 1 TEPpMOIMHAMUKA

OcHoBbI MoJiekysipHO-KuHeTH4YecKkor Teopun (MKT) u Tepmoannamuxu. Pazmeps n macca
Mouiekyn. KonuuecTBo BelecTna.

OxkcnepuMeHTanbHbIe Toka3arenbcTBa MKT. Cuitbl B3aumoieicTBrs MoJiekyil. CTpoeHue
ra3000pa3HbIX, )KUIKUX U TBEPABIX Tell. Mneansubiii ra3 B MKT. AGconmoTHas TemnepaTypa Kak Mepa
CpeaHel KUHETUYECKON SHEPTUH TEIJIOBOTO IBUKEHUA YacTull Beulectna. JlaBiaenue raza. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU TEOPHUH rasa.



YpaBHEHME COCTOSIHUSA UAECATBHOrO raza. Y pasHeHue Menneneesa — Knaneiipona. ['azoBsle
3aKOHbI. 3aKOHbI ABOTrajipo U JlanbToHAa.

Arperartnbie coctosiHus BeniectBa. MazoBbie nepexoapl. HackilieHHbIe HEHACKIIIEHHBIE TTAPHI.
BnaxxnocTs Bozayxa. Monens ctpoenus xxunkoctu. [loBepxHocTHoe HaTskeHUue. CMauyuBaHue U
HecmaunBanue. Kanwuisipasie siBaeHust. Mozennb CTpOEeHHS TBEPbIX TeJl. MeXaHUYECKUE CBOMCTBA
TBepAbIX Ted. Kpucrannuueckue u amopdusie Tena. Buyrpennss sueprus. CnocoObl U3MEeHEHUs
BHYTpeHHeH 3Hepruu tena. Pabora B Tepmoaunamuke. KomuaectBo Temotel. Temnoémkocts. [lepBoiit
3aKOH TEPMOJMHAMMKH U €ro MPUMEHEHHE K h3ompolieccaM. AnnabatHblil mporiecc. Bropoii 3akon
TepMoarHaAMUKH. CTaTUCTHYECKOE UCTOIKOBAHUE HEOOPAaTUMOCTH MPOLIECCOB B MpUpoie. TernaoBbie
neuratenu. KITJI npurareneii. Okomoruyeckue mpoodIeMbl TETUIOOHEPTETUKH

OCHOBBI 3J1eKTPOAMHAMUKH

[Ipeamer u 3a1a4u SAEKTPOAUHAMUKU. DIIEKTPUUECKHUM 3apsia U 3JIEMEHTAPHbIE YACTHULBI.
3aKkoH COXpaHEHUSs AIEKTpUUecKoro 3apsaa. 3akoH Kynona. Dnekrpuueckoe none. Hanpssk€HHOCTH
anekTpudeckoro nois. [lpunnun cynepno3unuu nosuei. IIpoBoJHUKY B 3JIEKTPOCTATUYECKOM TIOJIE.
JuanexTpuku B anekTpudeckom node. [onsapuzamus ausnekTpukos. [loTeHIMaIbHOCTD
3JEKTpOCTaTUUECKOro 1nois. [lorennuan u pa3HoCTh NOTEHIMAIOB. DIEKTPOEMKOCTh. KOHIeHCaTOPBI.
DHeprust MEKTPUIECKOTO MOJIsi KOHIEHCATOPA.

[TocTostHHBIM 3nekTpuyeckuid ToK. Cuia Toka. 3akoH Oma ais yuyactka nenu. ConpoTuBieHHE.
Onexrpuueckue nenu. [TocienoBarenbHOE U ApaJUICITLHOE COSTUHEHUS IPOBOIHUKOB. Pabora
MOIIHOCTh TOKA. DJIEKTPOABUKYILAsA cuiia. 3akoH Oma /17151 TOJHOW LIETIH.

DIIEKTPUUECKHUI TOK B Pa3JIMUHBIX CpefaxX. DIEKTPUUECKUI TOK B METalIaX. 3aBUCUMOCTh
COIPOTHUBIIEHUS OT TemnepaTypsl. CBepxnpoBoauMocTs. [TonynpoBonuuku. Co6cTBeHHAS U
MIpUMECHas MPOBOJAUMOCTH MOIYITPOBOIHUKOB. p-N - iepexo1. [1omynpoBoHUKOBBIN AUO/I.
Tpan3ucrop. DIEKTPUUECKHUIN TOK B )KUJIKOCTSIX. DIEKTPUUECKUM TOK B BAKyyMe. DIEKTPUUECKUN TOK
B razax. [Ina3ma.

MaruutHoe nosie. Bzanmoneicteue TokoB. MarautHoe nosie. MHAyKIus MarHuTHOTO TOJIS.
Cuna Awmnepa. Cuna JlopeHna. MarHuTHbIe CBOICTBA BEILIECTBA.

DNeKTpoMarHuTHast UHAYKIUA. OTKpPBITHE 3JIEKTpOMarHuTHOM nHaykuuu. [Ipasuno Jlenuna.
MarHuTHBIN MOTOK. 3aKOH JIEKTPOMAarHUTHON MHAYKIIMHA. BUXpeBoe AIeKTpUIEeCcKOe MoJIe.
Camounnykuus. UHIyKTUBHOCTb. DHEPrUsi MArHUTHOTO NOJIA. DJIEKTPOMAarHUTHOE TOJIE.

Kosiebanus u BOJIHBI

Mexannueckue xonebanus. CBoOoAHbIE KoNebanus. MaTeMaTnyecKkuil MasiTHHK.
lMapmonnueckue konebanus. AMILUTUTYIa, IEPUOJI, YacToTa U (aza Konedbanuil. BeiHy ) 1eHHBIE
kosebanus. Pezonanc. ABTokoneOanus.

DnekTpoMarHuTHeIe Kosiebanus. CBoOOaHBIE KoJieOaHus B KojiebaTelbHOM KOHTYype. [lepron
CBOOO/IHBIX AIEKTPUUYECKUX KoNieOaHuii. BeiHy Xk 1eHHbIe KoneOanus. [lepeMeHHbIH dNeKTpruuecKuii
TOK. EMKOCTB ¥ MHIyKTUBHOCTB B IIEITH TIEPEMEHHOTO TOKA. MOITHOCTD B IIENH TIEPEMEHHOTO TOKA.
Pe3oHaHC B aeKTpUUECKOM LEMH.

[Tpon3BoaCTBO, Mepeava u MOTPEOICHNE PICKTPUISCKOM YHEpTUu. | eHepupoBaHue
ANEKTPUUYECKON SHEPTUU. DIIeMeHTapHas Teopus Tpanchopmaropa. [IponsBoacTBo, nepegada u
moTpeOIeHNE MIEKTPUIESCKOM SHEPTHH.

Mexanunueckue BoaHbI. [IpogonabHbie U nonepednbie BOHbL. J[jinHa BOaHBL. CKOPOCTH
pacnipoctpanenus Boaubl. UaTepdepentust BoaH. [Tpunamun [Noiirenca. udpakums BoH. 3ByKOBBIE
BOJIHBI.

DJIEKTPOMArHuTHOE MoJjie. BUXpeBoe 3JIeKTpUYECKOe MoJie. DIEKTPOMArHUTHBIEC BOJTHBI.
N3nydyenue 35eKTpoMarHuTHEIX BOIH. CBONCTBA AIEKTPOMATHUTHBIX BOJIH. [[pUHIIMIIBI pauoCBs3u U
TeneBuieHus. PazButue cpencTs CBs3HM.

OnTuka

I'eomeTpuyeckas ontuka. [IpsMoauHeiiHOEe pacnpoCTpaHEHUE CBETA B OJTHOPOJHOM Cpee.
CaetoBsle n1yun. OTpakeHHE CBeTa. 3aKOHBI OTPaXEHUs U IIpesomiieHus ceeta. [Ipusma. Jucnepeus
cBera. @opMmyia TOHKOU JUH3BL. [loydenne n300paxeHus ¢ TOMOIIBIO JIMH3BI. DJIEKTPOMarHUTHBIC
BOJTHBL. CKOPOCTh CBeTa U MeTOIbI e€ m3Mepenus. Jucnepcus ceera. Matepdepenius crera.



Korepentnocts. Iudpakuus ceera. Jludppakunonnas pemeérka. [lonepedHoCTb CBETOBBIX BOJIH.
[Tonspuzanus ceera. U3inyuenue u cnekTpbl. CrieKTpasibHbIN aHanu3. [1Ikana 3;eKTpoMarHuTHBIX
BOJIH. [IpakTHueckoe nNprMeHEeHue 3JEKTPOMAarHUTHBIX U3JTy4YEHUH.

OCHOBBI ClIEHUAIBLHOI TEOPHU OTHOCHUTEIbHOCTH

[TocTynaTel TEOpUU OTHOCUTENBHOCTH. [[pUHIIUIT OTHOCUTEIBHOCTH DUHILITEHHA.
WNHBapuaHTHOCTh MOZYJIsl CKOPOCTH CBETa B BakyyMme. IIpocTpaHCTBO M BpeMs B ClIEUATIbHON TEOpUU
OTHOCHUTEJILHOCTHU. PensiTuBUCTCKAst TMHAMUKA. DHEPrus U UMILYJIbC CBOOOJHOM yacTulbl. CBA3b
MAacChl U JHEPTHH CBOOOHO YACTULIBI. DHEPIHsl MOKOSI.

KBanroBas ¢pusuka

[IpeameT u 3aa4n KBAaHTOBOM (DU3UKH.

TemoBoe u3nydenue. Pacnpenenenue sHeprun B CEKTpe aOCOMIOTHO YEpHOTO Tena. [ unoresza
[Tnanka o kxBanTax. ®otoddexr. OnbiTer A.I'.CroseroBa, 3akoHbI hoTodddhekTa YpaBHEHHE
OunmrTeitHa s Gotodddexra.

®oroH. ['unoresa ne bpoiinsg 0 BOJTHOBBIX CBOMCTBAX yacThll. KopmyckynsipHO-BOJIHOBOM
nyanu3Mm. CooTHomeHue Heonpenenennoctei [ eitsenoepra. lasienue ceera. OnbiTel [1.H.JIeObenena
u C.M.BaBunosa. ludpakius 31eKTPOHOB.

Mopnenu crpoenune atoma. OnbiTel Pesepdopna. [Inanerapaas Moiens CTPOCHHS aToMa.
OObscHeHre IMHEHYaToro CIeKTpa BOAOPO/ia Ha OCHOBE KBAaHTOBBIX MOCTYnaToB bopa. KBaHToBbIE
nocrynarel bopa. Moznens aroma Bogopona bopa. CrioHTaHHOE U BBIHYKJEHHOE U3JTyYEHHUE CBETA.
Jlazepsl.

®usznka aroMHoro sapa. M3oronsl. AnepHsie cuibl. JlegekT Macchl. DHEPTuUs CBA3M aTOMHbIX
sanep.

PanuoaxktuBHOCTE. Bubl pagunoaktuBHoro usnnyuenus. AOH paanoakTuBHOro pacrnaja.
SnepHble peakuuu, peakuuu AeeHus U cuHTe3a. Llennas peakuus nenenus saep. SAnepuas
sHepreTuka. TepmosinepHsiid cuHTes. [IpuMenenue snepHoi sHeprun. buonorndyeckoe nelcTeue
PaANOAKTUBHBIX U3TyYEHUH.

OnemeHTapHble YacTUllbl. DyH/IaMEHTaIbHbIE B3aUMOAECUCTBUS. Y CKOPUTEIH 3JIEMEHTAPHBIX
YacTHII.

3Hauenune QU3UKHU 111 00bSICHEHUS] MEPA U Pa3BUTHS NPOU3BOAMTEIbHBIX CHJI 001IeCTBA
Enunas ¢usmdeckast kaptuna mupa. Ousnka U HAy4HO-TEXHUYECKas! PEBOTIOIHS.

Ctpoenue Bcesiennoii

[TpuMeHMMOCTh 3aKOHOB (PU3UKHU I 0OBICHEHUS IPUPOJIBI KOCMUYECKUX 00beKTOB. CoHeuHast
cucTeMa. 3aKOHbI, ONUCHIBAIOIINE JIBH)KEHUE TUIAHET, IPOSIBICHUE IPAaBUTALMOHHOTO B3aUMOEHCTBUS
B actpoHoMmuu. Hezpa 3Be31 u uctTouHuku ux sHeprun. Knaccudukanus 3se3a. Isomtoius ConHIa U
3Be3 . [IpocTpancTBeHHO-BpeMeHHbIe MaciTadbl Habmoaemon Beenennoit u e€ aBoorust. TemHuas
MaTrepusi U TEMHasi SHEPTHUs.

IloBTOpPEHME

ITepedyenb NpakTHYeCKUX U J1a00paTOPHBIX padoT
IIpsamole uzmepenus:

- U3MEPEHNE MTHOBEHHOW CKOPOCTH C UCIIOJIb30BAHUEM CEKYHIOMEPA WM KOMIIBIOTEpA
C laTYMKaMH;

- cpaBHEHHE Macc (110 B3aUMOJEHCTBHIO);

- I3MEPEHUE CUJII B MEXAHHUKE;

- I3MEPEHUE TeMIIEPATYPhl )KUIKOCTHBIMU MU IU(POBBIMU IPUOOpaMu;

- OLIGHKA CHJI B3aUMOJICHCTBUS MOJIEKYH (METOAOM OTphIBA KalleJb);

- DKCIIEpUMEHTAIbHAs IPOBEpKa 3akoHa [ eli-Jltoccaka (n3mepeHue
TEPMOJMHAMHUYECKUX TapaMETPOB rasa)

- u3Mepenue J/]C ucrouHuka Toka;



- OIpeJIeNIeHre TIeproaa OOpaIIeHus JBOMHBIX 3Be3] (110 TIeUYaTHBIM MaTepuasam)

Koceennvie usmepenus:
- U3MEpPEHUE YCKOPECHHUS;
- U3MEPEHUE YCKOPEHHs CBOOOIHOTO MaJCHNUS;
- OIpeJIeNIeHHe PHEPTUH U UMITYJIbCA TI0 TOPMO3HOMY IYTH;
- U3MEpEHNE YACTbHON TEIIOTHI TUIABJICHUS JIb/IA,;
- U3MEpEeHUe HAMNPSHYKEHHOCTU BUXPEBOTO 3JIEKTPUUECKOro MoJis (Tpu HaOII01eHUN
AJIEKTPOMAarHUTHOM MHIYKIIUH);
- U3MepeHne BHYTPEHHETO CONPOTUBJICHHS UCTOUHHKA TOKA;
- OTIpe/IeTICHNE TI0Ka3aTels MPEIOMIICHUS CPEJIbI;
- u3MepeHue GOKyCHOTO pacCTOSIHUS COOMpAIOLIEH U paccenBarollei JIHH3;
- OTIpe/IeICHNE ITTMHBI CBETOBOM BOJIHEI;
- OlleHKa HH(POPMAIIMOHHON eMKOCTH KOMIakT — aucka (CD);
- OTIpe/IeTICHNE UMITYJIbCA M SHEPTUN YaCTHIIBI IPH JBM)KEHUHN B MATHUTHOM T10J1€ (110
dhoTorpadusim)
Habnooenus:
- HaOJIIO/ICHUS MEXaHUYECKUX SIBJICHUN B MHEPLIUATIbHBIX U HEMHEPIHUATIbHBIX CHCTEMax
OTCYeTa;
- Ha0JII0/IeHNe BBIHYK/ICHHBIX KOJeOaHU 1 PE30HAHCA;
-HaOmroacHUe MU Gy3un;
- HaOII0/IeHUe SIBJICHUS 3JICKTPOMArHUTHON HHTYKIUY;
- HaOJI0ZICHNE BOJTHOBBIX CBOMCTB CBETA: MU(PAKINU, HHTEPPEPEHIINH, TTOJIIPU3ALINN:
- HaOJIIOICHNE CIIEKTPOB:
- BeuepHHe Ha0o1eHus 3Be3/, JIyHbl, IUIaHET B TEIECKOMUIN OUHOKIIb.
Hccneoosanus:
- HCCIIeZIOBAaHNE PABHOYCKOPEHHOTO JIBMYKEHUSIC HCIIOIB30BAaHUEM DIIEKTPOHHOTO
CEKyHJIOMepa WJIM KOMITbIOTepa ¢ JaTYNKAMH;
- HCCIIeZIOBAHME TeJa , OPOIIEHHOTO TOPU30HTAJIBHO;
- HCCJIeIOBaHUE IIEHTPAILHOTO yaapa;
- HCCIIeZIOBaHNE KAYeHHS HMIMHPA 110 HAKIIOHHOM TIIOCKOCTH;
- HCCIIeIOBaHKE JBMXKEHUS] OpOyHOBCKOM yacTullsl (1o Tpekam Ileppena);
- HCCJeI0BaHUE U30IIPOLIECCOB;
- HCCJIeIOBAaHUE OCTHIBAHMSI BOIBI;
- MCCIIeZIOBAaHNE 3aBUCHMOCTH HAIIPSDKEHUS Ha TIOJFOCaX HCTOYHHUKA TOKA OT CHITBI TOKa
B IIETH;
- HCCIIeZIOBAaHNE 3aBUCUMOCTH CHJIBI TOKA Yepe3 JIAMITOUKY OT HalpsDKEHUS Ha Hel |
- HCCIIeZIOBAaHNE HAarpeBaHMsI BOJIbI HarpeBaTeIeM HeOOIbIIOH MOLTHOCTH ;
- HCCIIeZIOBAHNE SIBJICHUS DJIEKTPOMArHUTHON HHIYKIIUH;
- HCCIIeZIOBAaHME 3aBUCUMOCTH YTIJIa MPEIOMIICHUS OT yTJia MaJleHHs;
- HCCIIEZIOBAaHHUE 3aBUCUMOCTH PACCTOSHHUSI JIMH3BI JI0 H300paKECHHUS OT PACCTOSTHUS
JIMH3BI 10 TIPEIMETa;
- HCCleIOBaHUE CIIEKTpa BOJIOPOAa;
- HCCIIeZIOBAaHME JIBM)KEHUE TBOMHBIX 3B€3]1 ( [0 MEUaTHBIM MaTepuaiam).
IIposepka eunomes:
- IIpH JBM>KEHUH OpycKa 10 HaKJIOHHOW TIOCKOCTH BpEMMsI IIEpEeMEIeHUs Ha
OTpe/IeJICHHOE PACCTOsTHUE TeM OOJIbIIe, YeM OoJIbIlle Macca Opycka;
- IpH JBM>KEHUH OpycKa 10 HaKJIOHHOW TIOCKOCTH CKOPOCTb MPSIMOIPOIIOPLMOHATIbHA
MyTH;
- IPY 3aTyXaHUH KoJeOaHU aMIUTUTY1a 0OpaTHO MPOMOPIIMOHATIFHA BPEMEHU;
- KBaJIpaT CPEHEro MnepeMelleHns OpOyHOBCKOM YaCTHUIIBI TPSIMONIPOTIOPIIMOHAIEH
BpeMeHHu HabmoneHus (1o tpekam Ileppena);



- CKOPOCTb OCTBIBaHHUSI BOJbI INHEMHO 3aBUCUT OT BPEMEHH OCTHIBaHUA |

- HANPsDKEHHE TPU NTOCIIEI0BATEIbHOM BKIIFOUEHHUH JIAMITIOUKHU U PE3UCTOPA HE HE PABHO
CyMME€ HaNpsHKEHUN Ha JIAMIIOUKE U PE3UCTOPE;

- YIOJl IPEJIOMJIEHUS TPSAMONPOIIOPLIMOHAJIEH YTy MaJICHNUS;

- IIPY TUIOTHOM CO€IMHEHUE JBYX JIMH3 UX ONTUYECKUE CUJIbI CKIIAIbIBAKOTCS.

Koncmpyuposanue mexnuueckux ycmpoticms:

- KOHCTPYMPOBAHHUE HAKIIOHHOM IJIOCKOCTH € 3agaHHbiM KII/T;

- KOHCTPYMPOBAHHUE PHIYAKHBIX BECOB;

- KOHCTPYUPOBAHUE HAKJIOHHOM IJIOCKOCTH, IO KOTOPOU OPYCOK JBHIKETCS C 3aIaHHBIM
YCKOPEHUEM;

- KOHCTPYMPOBAHHUE JICKTPOIBUTATENS;

- KOHCTpYUPOBaHUE TpaHchopmaTopa;

- KOHCTPYUPOBAHUE MOJIEIH TEJIECKONAa WIH MUKPOCKOIIA.



3) TemaTn4yeckoe INIaHUPOBaHUE C YKa3aHHeM KoJu4iyecrBa 4Yacos,
OTBOJAMMBIX HA OCBO€HHE KAXK/I0H TeMbl.

10 xaacc, 170 yacos

Ne HaumenoBaHue pasjaesa KounyecTBo
4acoB
1 @du3KKa U €CTeCTBEHHO-HAYYHBI METO/1 O3HAHUS TIPUPOIBI 2
2 Mexanuka 67
3 MonexyssipHas pU3UKa 1 TEPMOIMHAMHKA 34
4 OCHOBBI AJIEKTPOJMHAMUKA 39
S) IloBTOpEHME 4
6 Peszepr 24

11 knacce, 170uacoB

Ne HaunmeHnoBanue pasaeia KosmuectBo

4acoB

1 OCHOBBI 2JIEKTPOIMHAMUKHI 15

2 Konebanus 1 BOJHBI 41

3 Orntuka 25

4 OcCHOBBI CIEIMATILHON TEOPUU OTHOCUTEIBLHOCTU 3)

5 | KanroBas Qusnka 40

6 Crpoenue Bcenennoit 10

7 3HaueHue GU3HKYU 711 OOBSICHEHUS MHUpa U PAa3BUTHUS MPOU3BOIUTEIBHBIX 2

cuJ1 oO1IecTBa.

8 | Iosropenue 4

9 Peseps 28
puanoxenune

MarepuajbHO-TEXHHYECKOE O0ecreyeHue

Cuctema >JeKTPOCHA0KEHUS TOTOJI0YHAS

[xad mist xpaHeHUs: yaeOHBIX TOCOOUA

Cucrema XPaHCHUSA 1 JCMOHCTPAllUN Ta6JII/ILI U IJ1aKaTOB
NudopManinoHHO-TEMaTHYECKUN CTEH]T

T P N =




Orserymurens

Jlocka knaccHast

CT0J1 IEMOHCTPAIIMOHHBIHN

Cron yuurens

CtoJ1 yuuTensi IpucTaBHOM

Kpecno nns yunrens

CTOJ1 yY4EHUYECKUH PETYJIUPYEMBII IO BHICOTE

CTyn yYEHUYECKUH C PEryJIUPyeMOil BBICOTOM

H_[Ka(b JJI1 XpaHCHUS C BBIABUTAIOIIUMUCA JEMOHCTPALIMOHHBIMHA ITOJIKAMU

KOMHBIOTep YUYUTEA, JTULNCH3MOHHOC IIPOIPaMMHOC obecneyeHue

IInaHmeTHBIM KOMIIBIOTEP YUUTENS

MHoro(yHKITMOHAJIBHOE YCTPONCTBO

JlokymMeHT-Kamepa

AKycTH4YecKas CUCTEMA ISl AYAUTOPUHN

CereBoil puibTp

CpencTBo opranu3anuu 0eCrpoBOIHON CETH

N e R I

Tenexxka-xpaHWIUILIE C CUCTEMOM 1M0A3apsAAKH U BMOHTUPOBAHHBIM MapLIPyTU3aTOPOM
JUIs. OpraHu3aluy 0eclpoBOAHOMN JIOKAJILHOM CETH B KJacce

[EEN

MoOWIBHBIH KOMIIBIOTEP YUYEHHKA

[HEN

MoOHITEHBIN JTA00PATOPHBIA KOMITIIEKC [T y4eOHOM MPaKTUYECKON U MTPOSKTHON
JesITeIbHOCTH 10 (PU3HKE

I{udposast maboparopust [UIsl YIUTEIs

bapomeTp-aneponn

R

biiok nmuTanus peryaupyeMsli

[EEN

2

Beb-kamepa Ha MOJABUKHOM IITATUBE

Becrnl TexHuueckue ¢ Pa3sHOBCCaAMH

Buneokxamepa 11 paboThl ¢ ONTHYECKUMH PUOOpaMH

I'eneparop 3ByKOBOU

I'urpometp (ICUXpOMETP)

I'py3 HaOopHBII

JlvHaMoMeTp NEMOHCTPALlMOHHBIN

Kommext MOCYIbI I[CMOHCTp&IIHOHHOﬁ C MPUHATJICIKHOCTAMU

MaHoMeTp JKUAKOCTHON JEMOHCTPALIMOHHBIN

MeTp neMOHCTpaMOHHBIN

MUKpOCKOII 1EMOHCTPALMOHHBIN

Hacoc BakyymHbIii KoMoBckoro

CTONMK NOIbEMHBIN

[lItaTuB AeMOHCTPAIMOHHBIN (HU3HUECKUN

DJIEKTPOTUIUTKA

Ha6op HCMOHCTpaHHOHHLIﬁ 110 MCXaHUYCCKHM SBJICHUAM

HaGop neMoHCTpanroHHbIN IO TMHAMHUKE BPAIIaTeIbHOTO JIBHKCHHS

HaGop neMoHCTpanoHHBIN 110 MEXaHUYECKUM KOJICOaHUSIM

Ha6op HCMOHCTpaHHOHHLIﬁ BOJIHOBBIX SIBICHUM

Benepko Apxumena

Magtauk Makcseiia

Ha6op Ten paBHOrO 00BEMa

HaGop Ten paBHOIi Macchl

[Tpubop 1t IeMOHCTpauy aTMOC(EPHOTO AABICHUS

HpI/IBMa HaKJIOHAOOIasaCsa ¢ OTBECOM

Peluar nemoHCTpallnOHHBIN

Cocynpl coo0mIaronumecs
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CrakaH OTJIMBHOW JEMOHCTPALIMOHHBIN

Tpy6ka HeroToHa

[Tap ITackans

Habop neMOHCTpallMOHHBIN 10 MOJIEKYJISIPHOM (DU3MKE U TETIIOBBIM SIBJICHUSM

Ha60p HCMOHCTpaHHOHHBIfI I10 Ta30BbIM 3aKOHaM

Habop xanuuisipoB

TpyOka 17151 AEMOHCTpAIlUi KOHBEKIIUH B JKUJIKOCTH

[{unuHApBI CBUHIIOBBIE CO CTPYTOM

[ITap ¢ xonbLIOM

BEICOKOBOJIBTHBINA UCTOYHUK

I"'eneparop Ban-ge-I'paada

Jo3umetp

KaMepTOHI)I Ha PC30HAHCHBIX SAIIMKaX

I N N N N I I I I

KommiekT mpuOopoB 1 MpUHAIIICKHOCTEN I IEMOHCTPAIIMH CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH

KomiuiexT npubopoB [uisi U3ydeHusl IPUHIUIIOB paJMOIpUEMa U pauonepeadn

Kommekt IIPpOBOOOB

Maruaut nyroodpasHblil

MarsuT 1oJIOCOBOM JIEMOHCTPAIIMOHHBIN

MarmHa sekTpodopHast

MasTHUK BHGKTpOCTaTI/I‘IeCKI/Iﬁ

Ha60p 110 U3YYCHHUIO MAaIrHUTHOTI'O ITOJIA 3emnn

Ha60p HGMOHCTpaHHOHHLIﬁ 110 MArHUTHOMY IIOJIKO KOJIBIICBBIX TOKOB

Ha60p HeMOHCTpaHHOHHLIﬁ 110 TOJTYIPOBOJAHHWKAM

Habop 1eMoHCTpaIMoHHbIHN 110 TOCTOSIHHOMY TOKY

Habop neMOHCTpallMOHHBIH 0 3JTEKTPUUECKOMY TOKY B BaKyyMe

Habop neMoHCTpaliiOHHBIN TI0 SJIEKTPOANHAMUKE

Habop 1151 neMoHCTpanuu MarHUTHBIX MOJIeH

Ha60p L JEMOHCTPAUU SJICKTPUICCKHUX roJiei

Tpanchopmarop yueOHBbIH

ITamouka cTekiIssHHAsA

[Tamouka »00HUTOBASA

[Tpu6op Jlenna

CTpC.IIKI/I Mar"duTHBIC Ha IIITaTUBaXxX

CynTas 3J€KTpOCTaTUYECKUI

[IITaTuBsl H30IMpYyIOIIKE

DJeKTPOMarHuT pazoopHbIN

Ha6op HCMOHCTpaHHOHHLIﬁ 110 FeOMeTquCCKOﬁ OIITUKE

HaGop neMoHCTpaliOHHBIN IO BOJTHOBOM ONTHUKE

CrnekTpocKoI ABYXTPYOHBIH

Ha6op CIICKTPAJIbHBIX Tp}/6OK C HICTOYHHMKOM ITMTaHHA

YcranoBka s u3yuenus pororddexra

Habop nemoHcTparmonHslil mo nocrostHaon [lnanka
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KomruiexT i 1abopaTopHOro MpakTUKyMa 0 3JIEKTPUUECTBY (C TEHEPaTOpOM) 12
KommiekT a1t u3y4eHust OCHOB MEXaHUKH, THEBMATHKH U BO30OHOBIISIEMbIX

HMCTOYHHKOB PHEPTUHU 6
[udposas nadbopatopus o Gpusmke 1 yYeHHKA 6
KommiekT 17151 1a00paTOPHOTO MPAKTHKYMA 110 ONTHKE 12
KommtekT niist 1abopaTopHOTO TPAKTUKYMa 110 MEXaHUKE 12
VicTouHuk nuTanus (J1abopaTOpHbIiL) 12
KommuiekT niist mabopaTopHOTO IPaKTUKYMa 10 MOJICKYJISIPHOUN (U3HKe 12




DNeKTPOHHBIC YueOHBIC TOCOOUS IS KaOnHeTa (HU3HKU

(&

KommiekT yueOHbIX BUIEO (GHIEMOB

KommuiexT noprpetoB 1t ohopmiieHust kabuHera

Kommuekr HarjisaJHbIX rnmocobwuii JJIA ITIOCTOAHHOI'O MCITIOJIb30BaHUA

KoMmruiekT neMOHCTparmoOHHBIX yYeOHBIX TAOIHI]

I =)

Kommekt JAJI1 U3YYCHUS OCHOB MCXAaHWKU, TIHCBMATUKH U BO300HOBIISIEMBIX
HNCTOYHHUKOB DHCPIruun

Cron yuurens

Kpecno nns yunrens

Cton 1ab0paTOpPHBIA MOCYHBIN

CyH_II/IJILHaH MaHCJIb IJId IMOCYAbI

I_HKa(b JJIs1 XpaHCHHW C BBIABUTAIOIIUMUCS ITOJIKaAMH

[xad mns xpaHeHUs y4eOHBIX TTOCOOMIA

[lkad nns XxpaHeHHs OCYbI

Cucrema XPaHCHUA Ta6J'II/H_[ U I1J1aKaTOB

JlabopaHTCKHiA CTOJ

Ctyn n1abopaTOpHBI MOBOPOTHHIN
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