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Pabouas mporpamma I'bBOY COHI Ne 3 r.0. OkTs0pbck mo Qusnke (yriyOJICHHBIH
YpOBEHb) Ha ypoBHE cpeaHero oOmiero ooOpaszoBanus (10-11 kmaccel) cocTaBiieHa C
ydyeToM TpeboBaHuil PenepanbHOr0 TroCyJapCTBEHHOTO 00pa3oBaTENIbHOIO CTaHIapTa
cpenHero oduiero o0pa3oBaHusl, YTBEPKACHHOTO MprUKazoM MuHucTtepcTBa 00pa3oBaHMUs
u Hayku Poccutickoit ®denepanuu ot 17.05.2012r. Ne 413 (B penakiuu ot 29.06.2017r.),
Ha ocHoBaHuM [IpumepHoil mporpammsl 1o (usmke (ogo0peHa peueHueM GeaeparbHOro
y4e0HO-METOINYECKOT0 00bEeIUHEHHS 0 001IeMy 00pa30BaHuIO (TIPOTOKOI OT 28 UIOHS
2016 1. Ne 2/16-3). ), B COOTBETCTBHH C OCHOBHOM 0Opa3oBaTelIbHON MporpaMmon
cpennero obmero oOpazoBanus obOpazoBanus ['BOY COIIl Ne 3 r.0. Oktsi0pbck, Ha
OCHOBaHUU aBTOPCKOil mporpammoit B.A. KacesiHoB, ony0arKoBaHHON B COOpPHHKE:
®dusuka. Yrinyonenusiii ypoBeHb. 10—11 kmaccsl : paboyas nporpamma k auaun Y MK
B. A. KacesHoBa : yueOHOMeTonueckoe mocooue / B. A. Kacwsinos, . I'. BiacoBa. —

M. : Ipoda.

B yue6n0M mmane [BOY COII Ne 3 r.0. OkTs0pbCK Ha U3ydeHHUEe y9eOHOTO TIpeaMeTa
«®Duzuka» orBoautcs B 10 Kimacce — 5 yacoB B Hellem0, 4To cocTaBiseT 170 yacoB B rom,
B 1 xmacce — 5 4acoB B Hezemro, 4To coctasisgeT 170 gyacoB B TofI.

Htoro Ha ypoBHE cpenHero oomiero oopaszoBanus — 340 qacos.

YMK
Knacc Ha3zpanue yueOHHMKa ABTOpBI N3naTenscT

(0)

duzuka. yriayoneHHblil ypoBeHb. 10 ki1.: yuepuuk KacbsiHOB
10 B.A. JIpoda
st 001IIe00pa30BaT OpraHU3aIHiA
Ddusnka. yriayosneHsii ypoBeHb. 11 ki1. : yueOankKacesHoB B.

11 A. IIpoda
11 0011Ie00pa30BaT OpraHu3alui

1. Ilnannpyemble pe3yabTAaThl 0CBOCHUS Y4eOHOI0 npeamera «Pusznka»

JIMYHOCTHBIMHU pe3yJbTaTaMu 00y4deHHs (PU3UKEe B OCHOBHOM IIKOJIE SBIISIOTCS:
1. B cdepe oTtHomIeHU# 00yyaromuxcs k cede, K CBoeMy 370pOBbIO, K IIO3HAHUIO ce0s —
OpUEHTALMsI Ha JOCTH)KEHHE JMYHOIO CYACThS, PEAJU3ALMI0 MO3UTUBHBIX KU3HEHHBIX
NEPCHEKTUB, HWHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTb M  CIOCOOHOCTh K
JUYHOCTHOMY CaMOOIPEACIIEHUI0, CIIOCOOHOCTh CTaBUTh LEIM U CTPOUThH KU3HEHHbIE
IUJIaHbl; TOTOBHOCTh M CIHOCOOHOCTH 00€CmeuuTh ce0e U CBOMM OJIM3KUM JIOCTOMHYIO
U3Hb B MPOLECCE CAMOCTOSITEIbHOM, TBOPYECKON U OTBETCTBEHHOM AESATENBHOCTH, K
OTCTaMBAHUIO  JIMYHOTO  JIOCTOMHCTBA, COOCTBEHHOTO  MHEHUS, BbIpaOaThHIBATh
COOCTBEHHYIO MO3UILIUIO MO OTHOLIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITUSIM
MPOILJIOr0 M HACTOSIIEr0 Ha OCHOBE OCO3HAHUSI U OCMBICICHHUS MCTOPUU, TyXOBHBIX
LIEHHOCTEW M JOCTW)KEHUM HAIIEW CTPaHbl, K CaMOPAa3BUTHUIO M CAMOBOCIMTAaHUIO B
COOTBETCTBUU C OOIICYEIOBEYECKUMHU [IEHHOCTSAMU U UJeallaMy TPaIaHCKOro 00IeCTBa;
MPUHATHE U peaTu3alnsl IIEHHOCTEH 3I0pOBOT0 M 0€30MacHOTO 00pa3a KU3HH, OEPEKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DU3MUECKOMY U
IICUXOJIOTUYECKOMY 3J10POBBIO;



2. Bcedepe ortHomenuit oOydvaromuxcs kK Poccum kxak k Pommne (OtedecTBy) —
pocCUiiCKasi MJIEHTUYHOCThb, CIIOCOOHOCTh K OCO3HAHUIO POCCUHWCKOM HIAEHTUYHOCTU B
HOJIUKYJIBTYPHOM COLIMYME, YyBCTBO INPUYACTHOCTU K HCTOPUKO-KYJIBTYPHOU OOLIHOCTH
poccuiickoro Hapona u cynpbe Poccum, naTpuoTH3M, TOTOBHOCTh K  CIIY’KEHUIO
OteuecTBy, €ro 3allluTe; YBaXXEHHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH IEpPE]
Ponnuoy, ropmoctm 3a CBOM Kpail, cBOWO PommHy, mnpomnuioe u  HacTosee
MHOTOHAIIMOHANBHOTO Hapoja Poccuu, yBaxeHHE TOCYIapCTBEHHBIX CHUMBOJIOB (Tepo,
¢nar, ruMH); GopMHUpPOBaHHE YBAXKEHHUS K PYCCKOMY SI3bIKY KaK FOCYAapCTBEHHOMY SI3BIKY
Poccuiickon ®@enepannu, ABISIOIIEMYCSI OCHOBOM POCCUMCKON WIEHTUYHOCTH U TJIABHBIM
(akTOpoM HALMOHAILHOTO CAMOOMpPEACNEHUS; BOCIHUTAHUE YBAXEHUS K KYJIbTYpeE,
A3bIKaM, TPAJULUAM U 00bIYasiM HApOA0B, pokuBaromx B Poccuiickoit @enepanuu;

3. B cdepe oTHomeHuii oOydaromuXcsi K 3aKOHY, TOCYIapCTBY M K TPaKTaHCKOMY
o0LIECTBY — IpakJaHCTBEHHOCTb, IPaXKJaHCKasl MO3ULUS AKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro OOIIEeCTBa, OCO3HAIOIIEIO0 CBOM KOHCTUTYLMOHHBIE IpaBa U
00s13aHHOCTH, YBaXAIOUIETO 3aKOH U IPaBONOPSIOK, OCO3HAHHO NPUHUMAIOLIETO
TPaJULMOHHBIE  HAlMOHAJIBHbIE M  OOIIEYETIOBEUECKUE  TyMAaHUCTUYECKHE U
JE€MOKpPAaTUYECKUE LIEHHOCTH, TOTOBOI'O K YYaCTHIO B OOIIECTBEHHOH )XKU3HU; IpU3HAHUE 7
HEOTYYKJIAEMOCTH OCHOBHBIX IPaB M CBOOOJ] YEJIOBEKA, KOTOPbIE MPUHAIEKAT KAKIOMY
OT POXJIEHHUS, TOTOBHOCTh K OCYIIECTBICHHUIO COOCTBEHHBIX MpaB M cBoOOA 0e3
HapyIIeHUs MpaB U CBOOOJ APYTUX JHI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE IpaBa U
cBOOO/BI YeNOBEKa W TpaKJIaHMHA COTJACHO OOILIENpPU3HAHHBIM MPHUHILUIAM W HOpMaM
MEXIYHApOJHOro mpaBa U B coorBeTcTBuU ¢ Konctutymumen Poccuiickon denepanun,
npaBoBas W IOJUTHYECKAsT T[PAMOTHOCTb, MHMPOBO33PEHHE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOE Ha
JMaore KyJIbTyp, a TakkKe pa3iInyHbIX (OpM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOET0 MeCTa B IMOJIMKYJIbTYPHOM MHpE; HWHTEPUOPU3ALMS LEHHOCTEH IEMOKpaTUU U
COLIMAJIBHOW COJIMIApHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B
IpyMnIe Wik COLUUaIbHON OpraHU3aluy; TOTOBHOCTh OOYYarOIUXCs K KOHCTPYKTUBHOMY
YYacTUIO B MPHUHATHM PEIICHUH, 3aTparMBarolUX IpaBa U HHTEPECHl, B TOM YHUCIIE B
pa3nuuHbIX (opMax OOILECTBEHHOW CaMOOPraHM3allid, CAMOYNPAaBICHUs, OOLECTBEHHO
3HAYUMOM [JEATENBHOCTH; INPUBEP)KEHHOCTh MWJIEIM HWHTEPHALMOHAIU3MA, JAPYKOBI,
pPaBEHCTBA, B3aMMOINOMOILM HApOJOB; BOCIHMTAHHE YBAKUTEIBHOIO OTHOLIEHUA K
HAI[MOHAJbHOMY JOCTOMHCTBY JIIOJI€H, HMX UYBCTBaM, PEIUTHO3HBIM YOEXKICHUSIM;
TOTOBHOCTh OOYYalOMIMXCS TMPOTUBOCTOSITH HAEOJOTMH SKCTPEMHU3Ma, HAlMOHAIM3MA,
KceHohoOuu, KOpPYIMIUUHU, TUCKPUMHUHAIIMKM IO COLHUANBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM [TPU3HAKAM U APYTUM HETaTUBHBIM COL[MATIbHBIM SIBIICHUSIM;

4. B cdepe oTHOmEHMN 00YYarOMIMUXCS C OKPYKAIOIIKUMU JIOABMH — HPABCTBEHHOE
CO3HaHHE U TOBEJCHHE HAa OCHOBE YCBOCHMS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U TMIOBEACHMS B IMOJUKYJIBTYPHOM MHpE, TOTOBHOCTU U
CIIOCOOHOCTH BECTH JIMAJOr C JIPYIMMH JIFOJbMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHMI,
HaxoAWTh OO0mMEe LeId U COTPyAHMYaTh Uil UX JOCTH)KEHUS; IPUHATHE
IYMaHUCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE U JOOpOXKEIaTenbHOE
OTHOIIEHHE K JPYrOMy 4YEJIOBEKY, €ro MHEHHMIO, MHUPOBO33PEHHUIO, CIIOCOOHOCTEW K
COINEPEKUBAHUIO U (POPMUPOBAHUIO TO3UTUBHOIO OTHOIIEHUS K JIOASM, B TOM UHUCIE K
JUIlAM C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH 370pOBbSI W HWHBaJIHIaM; OEpexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3NYECKOMY U TCHUXOJOTUYECKOMY
3M0POBBIO JIPYTUX JIIOJEH, YMEHHE OKa3blBaTh IEPBYIO IOMOIIbL; (HOPMUPOBAHNE



BBIPQ)KEHHOW B IOBEJICHUM HPABCTBEHHOW TIO3UIMH, B TOM YHCIE CHOCOOHOCTH K
CO3HATEJILHOMY BBIOOPY J00pa, HPABCTBEHHOTO CO3HAHUS U IOBEIEHHS Ha OCHOBE
YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEH W HPaBCTBEHHBIX YYBCTB (YECTH, JOJTa,
CHpPaBEJIUBOCTH, MUJIOCEPAUS U JPYKETro0Us), KOMIe- 8 TEHUUH COTPYAHUYECTBA CO
CBEPCTHUKAMH, JE€TbMHM MJAQJIIEr0 BO3pacTa, B3POCIBIMA B 00pa3oBaTelbHOMH,
OOIIECTBEHHO-TIONIE3HOM, y4eOHO-UCCIIEOBATENbCKOM, MPOEKTHON W JpPYrux BUAAX
JIeSITENIbHOCTH;

5. B cdepe OTHOIIEHUH OOYy4AIOUIMXCA K OKpY)KAIOIIEMy MHpPY, K >KHBOW TPHUPOJIE,
XYJI0’)KECTBEHHOM KyJIbType — MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAyKH, 3HAUMMOCTh HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY, BIIQJICHHUE JOCTOBEPHON HMHGpOpMAIMEl O NepeoBBIX AOCTIDKCHUAX U
OTKPBITHSIX MUPOBON M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX
00 ycTpoiicTBe Mupa M OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHUIO, B TOM
quciae caMoOOpa30BaHMIO, HA MPOTSDKEHUM BCEW KHM3HH, CO3HATENbHOE OTHOILIEHHE K
HEeMpepbIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCHEIIHOW mpodeccHoHanbHON |
0O0I1IeCTBEHHOH EATEIbHOCTH; IKOJIOTHYECKas KyJIbTypa, OepeHOe OTHOLIEHNE K POAHOM
3emJjie, MPHUPONHBIM OoraTcTBamM Poccum M Mupa, NMOHUMaHHWE BIUSHHUS COLUAIBHO-
PKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHME MPHUPOJHOM M  COLMAIBHOM  Cpensl,
OTBETCTBEHHOCTH 32 COCTOSIHUE MPHUPOJIHBIX PECYpPCOB, YMEHUN W HABBIKOB Pa3yMHOTO
IPUPOJIOTIONB30BAHUS, HETEPNHUMOTO OTHOILICHUS K JCHCTBUSIM, NPUHOCSIIUM BpEI
HKOJIOTUH; MPHOOPETEHUE OIbITa SKOJOrO-HANpPaBIECHHOW IEATENbHOCTH, 3CTETHYECKOE
OTHOIIIEHHE K MUPY, TOTOBHOCTb K 3CTETUYECKOMY O0yCTPOMCTBY COOCTBEHHOTO OBITa;

6. B cdepe OTHOIICHHH OOydaroIUXcs K TPyAy, B cdepe COIHaTbHO-3KOHOMHUYECKUX
OTHOIICHUN — YyBa)KeHHE BceX (POpPM COOCTBEHHOCTH, TOTOBHOCTh K 3allUTE€ CBOEH
COOCTBEHHOCTH;, OCO3HAaHHBIH BBIOOp Oynymeld mnpodeccuu Kak TyTh H  CIOCO0
peanu3any COOCTBEHHBIX >KM3HEHHBIX IJIAHOB; TOTOBHOCTh OOYYaroImIUXcs K TPYIOBOH
npodeCCUOHANBPHON JIEATENbHOCTH KaK K BO3MOXHOCTH Y4YacTHsl B PEUICHUU JIMYHBIX,
OOIIIeCTBEHHBIX, TOCYJapCTBEHHBIX, OOLICHAMOHATBHBIX MpPOOJEM; TMOTPEOHOCTD
TPYAUTHCS, YBaXEHHWE K TPyAy H JIOASIM TpyJda, TPYAOBBIM JIOCTHIKEHUSM,
I00pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K Pa3HBIM BUIAM TPYIOBOMN
NesITeIbHOCTH; TOTOBHOCTh K CaMOOOCIY)KMBAaHUIO, BKIIIOYas OOy4eHHE M BBIIIOJHEHHE
JIOMAIITHUX 00S3aHHOCTEMN.

MeranpeaMeTHble pe3yJbTaThl 00y4eHUus: (U3MKe B CpelHel IIKOoJIe MPeACTABJICHbI
TpeMs I'pynnamMy YHHUBEPCATbHbIX Y4eOHBIX el cTBHIA.

PeryasiTuBHbIe YHUBepPCAJIbHbIE YueOHbIe 1eiicTBUSI BbIMYCKHUK HAYYHTCS:

* CaMOCTOATEIBHO OMPENENATh LT, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33JaUH B
00pa30BaTeNbHOM IEeATENHHOCTH U KU3HEHHBIX CUTYaIUsX;

* OLIGHHMBATh PECypChl, B TOM YHCIE BpeMsi WU JPYrue HeMaTepuaabHble PECYpCHI,
HEoO0XOIMMBIE AJIsl TOCTUKEHHS ITOCTABJICHHOM paHee 11eNu;

* COIOCTaBISATh MMEIOUIMECS BO3MOXKHOCTH M HEOOXOAMMBIE Ui AOCTIKEHHS LEIH
pecypcbl;

* OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECypcoB, HEOOXOMUMBIX ISl JTOCTHKCHHS
MOCTaBJICHHOU 11eJTH;

* OTIpEIETIATh HECKOJIBKO ITyTeH JOCTHXKEHUS MTOCTaBICHHOH 11ETIH;

* BBIOMPATh ONTHUMAJIBHBIM MYTh JOCTHXKEHHS WEeMu C y4eToM 3(G(HEeKTUBHOCTH
pacxo/0BaHusl PECYPCOB U OCHOBBIBAsICh HA COOOPaXEHHSIX STUKU W MOpAJH; * 3a/1aBaTh
napaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO ONPEEIUTD, YTO 1IeJIb JOCTUTHYTA;



* COIMOCTABJISITh NOJYYEHHBIN PE3YIIBTAT AEATEIIBHOCTH C MIOCTABIECHHOM 3apaHee LEIbIO;

* OLICHUBATh MOCJEJCTBUS JOCTHXKEHHS TOCTABJICHHOW L€ B y4eOHOM IesATEIbHOCTH,
COOCTBEHHOM >KM3HU M >KM3HU OKpYy»Karomux jrozeil. [lo3HaBarenbHble YHUBEpCAIbHbIE
y4eOHbIe 1eCTBUS BBITyCKHUK HAYYUTCS:

* KPUTHUYECKH OLICHUBATh U UHTEPIPETUPOBATH HHGOPMALIMIO C Pa3HBIX MO3UIUNA;

* pacmo3HaBaTh ¥ (PUKCUPOBATH TPOTUBOPEUHs B MHGOPMAIIMOHHBIX HCTOYHUKAX;

* HCHOJIb30BaTh PA3JIMYHBIE MOJEIIBHO-CXEMAaTHUYECKUE CPEACTBA I MPEACTaBICHUS
BBISIBJICHHBIX B HH(POPMAITMOHHBIX NCTOYHUKAX MPOTHBOPEUHNIL;

* OCYIIECTBISITH Pa3BEPHYTHIN MH()OPMALIMOHHBINA MOUCK M CTABUTh HAa €T0 OCHOBE HOBBIC
(yueOHBIC ¥ TIO3HABATEILHBIC) 3a/1a4H;

* ICKATh U HAXOAUTh 0000IIEHHBIE CITIOCOOBI PEIICHUS 3a7ay;

* IPUBOJIUTH KPUTUUECKHUE apTyMEHTHI KaK B OTHOIIIEHWN COOCTBEHHOTO CYXKICHUS, TaK U
B OTHOLICHUU JIEMCTBUU U CYXKJIEHUU APYTOro;

* AaHAJIM3UPOBATH U MIPEOOPa30BLIBATH MPOOIEMHO-IPOTUBOPEUUBBIE CUTYALINH;

* BBIXOJIUTH 32 PaMKH y4€OHOIO MpeAMeTa U OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK
BO3MOXHOCTH IIMPOKOTO MEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS;

*  BBICTpaMBaTh HWHJMBHUIYAJIbHYIO  OOpa30BaTENIbHYIO  TpPACKTOPUIO,  yUUTHIBas
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYEHUS,

* MEHSATh W YJEPKHBATh pa3HbIC TO3WIIMK B TO3HABATEIHHOW NESITEIHHOCTH (OBITH
YICHHKOM U yuuTeneMm; (HOpMyIupo BaTh OOpa30BaTEIbHBIM 3allpoCc W BBIIOTHITH
KOHCYJIbTaTUBHbIE (DYHKIIMU CAMOCTOSITENIbHO; CTaBUTh MpobiemMy U paboTaTh Hax ee
pELIEHUEM; YIIPABIISATh COBMECTHOM NTO3HABATEIbHOMN IE€ATEILHOCTBIO U MMOAYHUHSTHCS ).
KomMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Y4eOHbIe JeHCTBUS

BrinmyckHuK HayuuTCs:

* OCYUIECTBJIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMU, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa30oBaTeIbHON OpraHu3alliy, TaK 1 3a €€ MpeaesiaMn);

* MpPU OCYIIECTBIEHUU TPYNIOBOM pabOThl OBITH KaK PYKOBOAMUTENEM, TaK U UICHOM
MPOEKTHOM KOMaHAbl B PA3HBIX POJIAX (F€HEPATOPOM HJIeH, KPUTUKOM, HCIIOJHUTEIEM,
MPE3EHTYIOUIUM U T. 11.);

* pPa3BEpHYTO, JIOTUYHO M TOYHO M3JIaraTb CBOK TOYKY 3pEHUS C HCHOJIb30BAHUEM
aJIeKBAaTHBIX (YCTHBIX U TUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

* pacro3HaBaTh KOH(DJIMKTOTEHHBIE CHUTyallMM W TPEIOTBpaIiath KOH(MIUKTHI 10 HX
aKTUBHOM (pasbl;

* KOOPJAMHHPOBATH W BBIMOJHATH PabOTy B YCIOBUSX BUPTYaJIbHOTO B3aWMOICHCTBHUS
(WM coueTaHus peaIbHOTO U BUPTYaIbHOTIO);

* COTrJacOBBIBATh TMO3MIIMM YIEHOB KOMaHIbl B Tporecce paboTel Haa oOLIUM
IPOAYKTOM/pEIICHUEM;

* IPEJICTABIIATh MyOJUYHO PE3yIbTaThl MHANBUYAJTLHON U TPYNIIOBOM JAESITEIIBHOCTH KaK
repe 3HaKOMOM, TaK U Mepe] HE3HAKOMOU ayIMTOPUEH;

* nmoAOWpaTh MAapTHEPOB [JIsi JAEJIOBOM KOMMYHHUKAIIMM, HCXOIS W3 COOOpa)KeHUM
pe3yJbTaTUBHOCTH B3aUMOJIEUCTBUSA, & HE IUYHBIX CUMIIATUN;

* BOCIIPUHUMATh KPUTHUUECKHUE 3aMeUaHusl KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

* TOYHO U €MKO (OPMYJIMPOBATH KaK KPUTUUYECKUE, TaK U OAOOPUTENIbHbIC 3aMEYaHUS B
azpec Ipyrux JIOJed B paMKax JAeJI0BOM M o0pa3oBaTelbHOM KOMMYHHMKalUM, u3beras
MIPU ATOM JIMYHOCTHBIX OLIEHOYHBIX CYKICHUM.



B pe3yabraTre uM3ydeHust y4eOHoOro mnpeamera «®usuka» Ha ypPOBHe CpeaHEro
00111ero oopa3oBaHus:

BbInyCKHHMK Ha yriIy0JI€HHOM YPOBHE HAYYHMTCH:

* OOBSICHATh M aHAJIU3UPOBATh POJIb U MECTO (DU3UKU B (POPMUPOBAHUU COBPEMEHHOMU
HAy4YHOM KapTHHBI MHpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJOTUH, B
IIPAKTUYECKON AEATEIBHOCTH JIIOJIEH;

® XapaKTCPHU30BaATb B3AaMMOCBA3b MCKIY (1)1/131/11(0171 " JpYTUMHU €CTCCTBCHHBIMU HAYKaMU;

* XapaKTEepU30BaTh CHUCTEMHYI) CBSI3b MEXIy OCHOBONOJIATAIOIIMMU HAYYHBIMU
MOHATUSIMU: IPOCTPAHCTBO, BpeMsl, MaTepusi (BEILIECTBO, MOJIE), ABUKEHUE, CUIIA, SHEPTUS;
* TIOHWMAaTh W OOBACHATH IEIIOCTHOCTh (M3MYECKOW TEOpWH, paziudyaTh TPAHUIIBI €€
MPUMEHUMOCTH M MECTO B PSAY APYTUX PU3NYECKUX TEOPUL;

* BIAACTh MpPUEMaMU TIOCTPOCHHUS TEOPETHUUECKUX JOKA3aTeNbCTB, a TaKKe
MPOTHO3UPOBAHUSI OCOOCHHOCTEW NPOTEKAHHUS (PU3MYECKUX SIBICHUN M IPOLECCOB Ha
OCHOBE IOJIYYEHHBIX TEOPETUUYECKUX BBIBOJIOB U JJOKA3aTEILCTB;

¢ CaMOCTOATCIBbHO KOHCTPYUPOBATH OKCIICPUMCHTAJIbHBIC YCTAHOBKH [JIsI TIPOBCPKHU
BBIIBUHYTBIX I'MIIOTC3, paCCHHUTHIBATH a6COHIOTHYIO N OTHOCHUTCIIbHYIO IIOTPCITHOCTH,

* CaMOCTOSATCJIbHO INJIAHUPOBATH U IIPOBOANTDH (I)I/IBI/I‘-ICCKI/Ie 9KCIICPUMCHTHI,

* pemaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE U pacueTHble (QU3HUECKUE 3aaUu
KaK C OTIOPOM Ha M3BECTHHIC (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIETH, TaK U C
OTIOPOM Ha TEKCTHI C U30BITOYHOM UH(POPMAITHEH;

* OOBSCHATH TPAHUIIBl MPUMEHEHHS] U3YUYEHHBIX (PU3UUYECKHX MOJENEH MpH pPELICHUH
(u3NYECKUX U MEX MPEAMETHBIX 33]1a4;

* BbIABHI'aTb THUIIOTE3BI Ha OCHOBC 3HAHHMA OCHOBOIIOJIArarommux (1)I/IBI/I‘ICCKI/IX
BaKOHOMCpHOCTCﬁ H 3aKOHOB,

*  XapakTepu3oBaTh IJI0OANbHBIE MPOOJEMBI, CTOSALIME MEpel YEJIOBEUECTBOM:
HHEPreTUYECKUe, ChIPHEBBIC, IKOJIOTUYECKUE U POJIb (PU3UKHU B PEHICHUH ITHX MPOoOsIeM;

* OOBACHATH NPHUHLMIBI padOThl U XapaKTEPUCTHKU H3YUYEHHBIX MAaIIUH, IpUOOpPOB U
TEXHUYECKUX YCTPOMCTB;

* OOBSICHATH YCIOBHUS NMPUMEHEHUs (U3HMUECKUX MOJENEH MpU peleHur (U3HNUYecKuX
3a]a4, HaXOJUTh aJIEKBAaTHYIO MPEAJIOKEHHOW 3a/1aye (U3NYECKYI0 MOJENb, pa3peliaTh
npo0semMy Kak Ha OCHOBE MMEIOUIUXCS 3HAHUM, TaK U IPU MOMOIIN METOJIOB OLICHKH.

du3rka B IIO3HAHUHU BCIICCTBA, ITIOJIA, ITPOCTPAHCTBA U BPpCMCHHA

HpC,Z[MCTHBIC PE3YyJIbTAaTbl OCBOCHHUA TEMbBI I103BOJIAIOT:!



— J1aBaTh ONpEIEJICHUS MOHATUI: 0a30Bble (PU3NUECKHE BEIUYUHBI, (HU3MUECKHI 3aKOH,
Hay4yHas THUIIOTE3a, MOJAENb B (QU3MKE UM MUKPOMHUpPE, OJEMEHTapHas YacTHIIa,
¢yHIaMeHTaNbHOE B3aMMOICHCTBUE;

— Ha3bIBaTh 0a30Bble (PM3NYECKUE BEIUYMHBI U UX YCJIOBHbIE 0003HAUYEHHUs, KpaTHbIE U
JONIbHBIE  €IMHUIBI, OCHOBHBIE BHUIbl (PYHIAMEHTAJIBHBIX B3aUMOJCHCTBHUH, HX
XapaKTEpUCTUKH, PATUYC NEUCTBHUSI;

— JenaTtb BBIBOJBI O TpaHUIAX NPUMEHUMOCTH (PU3UYECKHX TEOpHHl, UX
IPEEMCTBEHHOCTH, CYLIECTBOBAHUM CBSI3€d M 3aBUCUMOCTEH MeEXAy (U3NYECKUMU
BEJINYNHAMU;

— HUCIIOJIH30BaTh U0 aTOMHU3MA JIJIs1 00BbSICHEHUSI CTPYKTYPhI BEIIECTBa;
— WHTEPIIPETUPOBATH (PU3NUECKYI0 HHPOPMAITHIO, TTOTYUECHHYIO U3 IPYTUX HCTOYHUKOB.
Mexanuka.

BbINyCKHUK HAYYHUTCH:

— JIaBaTh OIpE/IETICHU MOHATUI: MEXaHUYECKOE JBUKEHNE, MaTepuaIbHasi TOUKa, TEJI0
0TCYeTa, CUCTEMa OTCUYETa, TPACKTOPHSI, PABHOMEPHOE MPSIMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE U PaBHO3aMeIJICHHOE MPSIMOIMHENHOE IBUKEHHS, PABHOTIEPEMEHHOE
JIBUKEHHE, IEPUOANUECKOE (BpalaTebHOE U KOIeOaTeNbHOE) IBUKEHHE,
rapMOHUYECKHE KOJIeOaHus1, MHEepLHaIbHas CUCTEMa OTCUYETa, MUHEPTHOCTD, CUJIA TSXKECTH,
CHUJIa yIIPYTOCTH, CUJIa PEaKIMU OMOPbI, CHJla HATSXKEHUS, BEC Teja, Cujla TPEHHS MOKOS,
CHJIa TPEHHSI CKOJIBKEHHS, CHJIa TPEHHSI KaueHHsI, 3aMKHYTas CUCTEMa, peaKTUBHOE
IBIDKEHUE; YCTOMYMBOE, HEYCTOMYMBOE U 0e3pa3inyHoe paBHOBECHS, TOTEHIIUAIbHbIE
CHUJIbI, KOHCEPBAaTUBHAS CHCTEMa, aOCOTIOTHO yNPYTUil M a0COIIOTHO HEYNPYTHd yAapHl,
a0COJIIOTHO TBEPJI0€ TEJO, pbluar, OJIOK, HEHTP TSHKECTH Tela, IIEHTP Macc,
BBIHY/ICHHbIE, CBOOOHBIE (COOCTBEHHBIC) U 3aTyXarolne KojaeOaHus, arnepruoanyecKoe
JBUKEHHE, PE30HAHC, BOJTHOBOW MPOIIECC, MEXaHMYECKasi BOJIHA, POJOJIbHAS BOJIHA,
norepeyHast BOJIHa, rapMOHMYECKas BOJIHA, TOJISPU3aLUs, THHEWHO-TIONIIPU30BaHHAS
MEXaHUYECKasl BOJIHA, MNIOCKOCTh MOJIIPU3ALIMHI, CTOSYasi BOJHA, TyYHOCTH U y3JIbI
CTOSTYE BOJIHBI, MOJIbI KOJIEOAHUH, 3BYKOBasi BOJIHA, BBICOTA 3BYKa, 3 ekt [omepa,
TEMOp U TPOMKOCTD 3BYKa;

— J1aBaTh OINpeAeaeHUs PU3NYECKUX BEITUYMH: IIEpBasi U BTOPAsi KOCMUYECKUE CKOPOCTH,
UMITYJIBC CHIIbI, UMITYJIBC TeJa, paboTa CUJIbl, MOTEHINATIbHAS, KWHETHYECKasl U MOJIHAs
MEXaHU4YECKasl DHEPIrusl, MOIHOCTb, MOMEHT CHJIBI, IUIEYO CUJIbI, AMIUIUTY/1a, YaCTOTa,
nepuoA U (asza KojaeOaHUM, CTATUYECKOE CMEUIEHNE, JUIMHA BOJIHbI, THTEHCUBHOCTD 3BYKA,
YPOBEHb HHTEHCUBHOCTH 3BYKA;

— KCHOJIB30BaTh JJIs1 ONMCAHUSI MEXaHUYECKOTO JBMKEHUSI KHHEMATUYECKUE BEJTUYNHBL:
paanyc-BEKTOP, MEPEMEILICHUE, ITyTh, CPEIHSA IIyT€Basi CKOPOCTb, MTHOBEHHAS U
OTHOCHUTEJIbHAsA CKOPOCTHU, MTHOBEHHOE U LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUS, IIEPUO U
4acTOTa BPALLCHHUS, YTIIOBAas U JINHENHAS! CKOPOCTH;



— (hopMynHpoBaTh: MPUHIUI HHEPIIUH, IPUHIUI OTHOCUTEIBHOCTH [ anuses, mpuHIUI
CyIIEPIIO3ULIMM CUJI, 3aKOHBI HbI0TOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH | 'yKa,
3aKOHBI COXPAHEHUs UMITYJIbCA U DHEPIUU C YYETOM I'PAHUL] UX IIPUMEHUMOCTH, YCIOBUS
CTaTUYECKOT0 PAaBHOBECHS IS IOCTYIIATENBHOTO ¥ BPALIATEIbHOTO IBUKEHUS;, —
OOBACHSTH: MPUHIIMI JEHCTBUS KPYTUIILHBIX BECOB, IPUHIUIT PEAKTUBHOTO JIBUKEHUS,
pa3iuure 3ByKOBBIX CUTHAJIOB 110 TeMOPY U TPOMKOCTH;

— Pa3bACHATH: OCHOBHBIC MOJIOKCHHUSI KHHEMATHUKH, MTPEICKa3aTeIbHYIO U
O0OBSICHUTENBbHYIO (DYHKITMH KJIACCUYECKON MEXaHUKH;

— OIMCHIBATh: IEMOHCTPALIMOHHBIE ONBITHI boilyis n onbIThI ["anunes 15 ucciaeqoBaHus
SIBJICHUS] CBOOOTHOTO TaICHUSI TEJT; SKCTIEPUMEHTHI TI0 U3MEPEHHUIO YCKOPCHUS
CBOOOHOTO MAJICHUS U U3YYCHUIO IBUKEHUS TeJla, OPOIIEHHOTO TOPU30HTAIBHO, OTIBIT
KaBenauia o u3MepeHuIo rpaBUTALMOHHON MOCTOSIHHOW, SKCIIEPUMEHT M0 U3MEPEHUIO
Kod(duIeHTa TpeHNs CKOJBKEHUS; SKCTIEPUMEHT T10 TIPOBEPKE 3aKOHA COXPAHEHUS
SHEPrUU NpU ACHCTBUU CUII TSHKECTU U YIIPYTOCTH, IEMOHCTPALIMOHHBIE OMBITHI 10
pPacpOCTPAHEHUIO MMPOJOJIBHBIX BOJIH B IPYKUHE U B Ta3€, MOMEPEYHBIX BOJIH — B
NPYKUHE U B ITHYPE, SKCIIEPUMEHT M0 U3MEPEHUIO ¢ ToMoIIbio dddekTa Jlomnepa
CKOPOCTH JBIKYIIUXCSI 0OBEKTOB: MAIlIMH, aCTPOHOMHYECKUX 0OBEKTOB; — HAOIIOJATh U
MHTEPIPETUPOBATH PE3YIBTATHI JEMOHCTPALIMOHHOTO OMBITA, NOATBEPKIAOIIETO 3aKOH
WHEPIIUY;

— HCCJICA0BATL: ABMIKCHUC TCJIA 110 OKPYKHOCTH IO I[CﬁCTBHCM CHJI TSOKCCTH U
YHOPYIroCTH, BO3MOXKXHBIC TPACKTOPHH TECJIA, ABMXXYIICTOCS B I'PABUTALIMOHHOM II0JIC,
ABWKCHUC CITYTHHUKOB H IIJIAHCT, 3aBUCHUMOCTD IICPpHUOaa KoJIeOaHu i IPYKUHHOTO
MasTHHUKA OT JKCCTKOCTH IIPY’KWHBI U MACChI I'py3a, MATEMAaTHYICCKOI'O MassTHHUKA,

— OT JUIMHBI HUTH U YCKOPEHUS CBOOOIHOTO MaJIeHUs, paCIPOCTPAHEHNE CEHCMUUECKUX
BOJIH, SIBJICHUE I10JIApU3ALUY;

— JIeNaTh BBIBOJIbI: 00 0COOEHHOCTSIX CBOOOHOIO MaICHUS TE B BAKYYME U B BO3JIyX€,
CpaBHHMBAThH MX TPACKTOPHUH; O MEXaHH3ME BO3HUKHOBEHUS CHJIBI YIIPYTOCTH C TIOMOIIBIO
MEXaHUYECKON MOJIEeH KPUCTAIUIA; O IPEUMYIIECTBAX MCIIOJIb30BAHMS YHEPTEeTHIECKOTO
NIOAX0/1a MIPH PEIICHUH Psifia 3a/1a4 AWHAMUKH; O AETAJISIX MEXKIYHAPOTHBIX KOCMUYECKUX
POTPaMM, UCTIONB3Ys 3HAHUS O TIEPBOM U BTOPOH KOCMUYECKHX CKOPOCTSIX;

— IIPOTHO3HUPOBATH BJIUAHUEC HEBCCOMOCTHU HA MMOBCACHHUC KOCMOHABTOB IIPU JJIMTCIIbHBIX
KOCMHYCCKUX I10JICTAX, BOBMOKHBIC BAPHAHTHI BBIHYKACHHBIX KoJIeOaHU I OAHOI'O U TOI'O
KC IIPY>KMHHOI'O MasiTHHUKA B CpE€aax C pa3H0171 IIJIOTHOCTBIO,

— IIPUMCHSATH IMOJIYUCHHBIC 3HAHUSA IJI1 PCHICHUA ITPAKTUYCCKUX 3a/1a4. MOJ'ICKYJ'IHpHaH
(1)I/I?>I/IK8, U TCpMOAHAMHUKa HpCI[MCTHLIC PE3YIbTAThl OCBOCHHA TEMbI II03BOJIAIOT!

— JlaBaTh ONPEACIICHUS MMOHATUN: MOJIEKYJIa, aTOM, H30TOIl, OTHOCUTEIbHASI AaTOMHAs
Macca, MOJib, TOCTOSIHHAsE ABOraipo, CTAllMOHAPHOE PABHOBECHOE COCTOSIHHE Iasa,
TeMIepaTypa Tena, abCoNMIOTHBIN HYJIb TEMIIEPATyPhl, H30MPOIIECC, N30TEPMUUYECKUH,
M300apHbBINA U U30XOPHBIN MPOIECCHI, (Da30BBIN MEepexo/1, map, HACHIIIEHHbIN Tap,
UCIIAPEHHE, KUTIEHUE, KOHJEHCALINsl, IOBEPXHOCTHOE HATSHKEHNE, CMAYUBAaHNE, MEHUCK,



yroJI CMaYMBaHUS, KaMUIPHOCTb, IJIABJICHUES, KPUCTAJUTH3AIIHS, yIeIbHas TeIIoTa
TUTABJICHUSI, KPUCTAUTUYECKas PelIeTKa, JJIEMEHTApHAsl TYeiKa, MOHOKPHCTAILI,
HOJMKPUCTAILT, aMOP(HbBIE TeJla, KOMIO3HUThI, TOTUMOP(HU3M, aHU30TPOITUS, U30TPOTIHSI,
nedopmarius (yrpyras, IIacCTHIECKas), YACI0 CTETIEHEH CBOOOIbI, TETNIOOOMEH,
TETUIOM30JIMPOBAHHAS CHCTEMA, alabaTHBIH MPOIECC, TEIUIOBBIE IBUTATEIIH, 3aMKHYThHIH
ITUKJI, HEOOpATUMBII POIIECC;

— JlaBaTh OMpeAesieHus PU3NYECKUX BETUUYNH: KpUTHYECKasi TeMIepaTypa, yaeabHas
TEIJI0Ta Mapoo0pa3oBaHus, TEMIIEpATypa KUTICHUSI, TOYKA POCHI, TaBJIEHNE HACKHIIIICHHOTO
napa, OTHOCHTEJIbHAsI BIIaYKHOCTh BO3/lyXa, CHJIa IOBEPXHOCTHOTO HATSKEHUS,
MEXaHUYEeCKOE HANPSHKEHUE, OTHOCUTENbHOE YIUIMHEHUE, PEJEN YIPYTOCTH, Mpee
MPOYHOCTH MPHU PACTKEHUU U CKATUU, BHYTPEHHSISI SHEPT U, KOTU4ecTBO TernoThl, KIT/]
TEIJIOBOTO JIBUTATEJIS;

— HCIIOJIb30BaTh CTaTUCTUUCCKUI noaxon ajist OmrucCaHus MOoBCACHWA COBOKYITHOCTH
0O0JIBIIIOr0 YHcia qaCTHulIl, BKJIIO‘{aIOH_II/Iﬁ BBCACHUEC MUKPOCKOIIMYCCKNX 1
MAaKpOCKOIINYCCKUX IMMapaMCTPOB,

— pPa3bICHATH OCHOBHBIC TTOJIOKEHHUS MOJICKYJIIPHO-KUHETHICCKON TEOPUU CTPOCHUS
BEILIECTBA;

— KJ1accu(UIUPOBAThH arperaTHble COCTOSHUS BEIIECTBA,

— XapaKTepU30BaTh U3MEHEHUS CTPYKTYPhI arperaTHbIX COCTOSTHUI BEUIECTBA IPU
¢ba3oBbIX mepexonax; — HOpMyIUpPOBaTh: YCIOBHUS UCATHLHOCTH ra3a, 3aKoH ['yka,
3aKOHBI TEPMOJIMHAMUKY;

— OIKCHIBATh: ABJIECHUE HOHU3ALNH; I€MOHCTPALMOHHBIE SKCIIEPUMEHTBHI, I03BOJISIOIINE
YCTaHOBUTB JJIs T'a3a B3aUMOCBSI3b MEX/y €T0 JIaBJIEHUEM, 00bEMOM, MacCOi U
TEMIEPATYPOH; SKCIIEPUMEHT: 110 U3Y4YEHHIO H30TEPMHUUECKOr0 IIpoLecca B rase, o
U3YYCHUIO KaWUISIPHBIX SBJIECHUI, 00YCIOBIEHHBIX TOBEPXHOCTHBIM HATSHKEHUEM
KHUJIKOCTHU, 10 U3MEPEHUIO YJEIbHOMN TEINIOEMKOCTH BELIECTBA;

— OOBSCHATD: BIIUSHUE COJTHEYHOIO BETpa Ha aTMocdepy 3emMiin, OTbIT C
pacrpeielieHueM YacTHUIl UACaIbHOTO ra3a Mo JBYM MOJOBUHAM COCYa, Fa30Bble 3aKOHBI
Ha OCHOBE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA, OTIIMUHE
KPUCTAJUIMYECKUX TBEPABIX TN OT aMOP(HBIX, 0COOCHHOCTh TEMIIEPATYPhl KaK
napaMeTpa COCTOSIHUSI CUCTEMBbI, IPUHIUIT JEWCTBUS TEIUIOBBIX JIBUTATENCH;

— NPCACTABIIATL PACIIPCACICHNUEC MOJICKYJ NACAIbHOIO I'a3a I0 CKOPOCTM;

— HAOII0AATh U MHTEPIIPETUPOBATE: SIBJICHUE CMAaYMBAHUS U KaWJUIAPHBIE SIBICHUS,
NpOTEKAroIKe B IPUPOJIE U OBITY; Pe3yIbTAaThl OMBITOB, WITIOCTPUPYIOIIUX U3MEHEHHUE
BHYTpPEHHEH HEPTUHU TeNa MPHU COBEPILIEHUU paboThl, ABieHue nudPysuu;

— CTpOUTH TpaduKU 3aBUCUMOCTH TEMIIEPATyphl TeJla OT BpEMEHU MPU HarpeBaHUH,
KUTIEHUH, KOHJIEHCAINH, OXJIAXK/IEHUHU; HAXOAUTh U3 rpapuKOB 3HAUEHUSI HEOOXOIUMBIX
BEJINYUH,;



— oueHuBarh KIIJ] pa3inuHbIX TEMIOBBIX IBUTATEIIEH;
— JIeJIaTh BBIBOJ O TOM, 4TO siBJIeHUE TuDPy3un IBISIETCS HEOOPATUMBIM MPOIECCOM;

— MPUMEHSTH MMOJTYYCHHBIE 3HAHUS K OOBSICHEHHIO SIBJICHUIA, HAOII0JaeMBIX B TIPUPOJIE U
OBITY.

DJIeKTPOAUHAMHKA

BbINyCKHUK HAYYHTCS:

— JaBaTh OTPEIEICHUs IOHATHI: TOUCUHBIHN IMEKTPUUECKUH 3apsl, dJIEKTPUIECKOE
B3aMMOJICICTBHE, ANEKTPU3ALNS TEN, NEKTPUIECKU U30JIMPOBAHHAS CUCTEMA TET,
3NIEKTPUUYECKOE TI0JIE, TMHUU HANPSHKEHHOCTH 3JIEKTPOCTaTHUECKOTO OIS,
HKBUIOTEHIMAIIbHAS TTOBEPXHOCTh, KOHJEHCATOP, CBOOOHBIC U CBSI3aHHBIC 3apPs/Ibl,
IPOBOJHUKH, TUAIEKTPUKH, TTOTYTIPOBOJHUKHU, HIEKTPUUECKUM TOK, HCTOYHHUK TOKA,
CTOPOHHHE CHJIBI, IbIPKA, N30TONMUYECKUN 3P PeKT, mocae10BaTeIbHOe U MapauieIbHOe
COEIMHEHUS POBOIHUKOB, KYMIEPOBCKUE Mapbl 3JIEKTPOHOB, JIEKTPOIUTHI,
ANIEKTPOIUTUYECKAS AUCCOLMALUS, CTENICHb JUCCOIMALINH, SJIEKTPOIIN3, HOHU3AIIHS,
IU1a3Ma, CAMOCTOSITENIbHBIA M HECAMOCTOSATENbHBIN pa3ps/ibl, MArHUTHOE B3aUMOJICHCTBHE,
JVMHUA MarHUTHOM MHAYKLWHU, OJJHOPOJITHOE MarHUTHOE T0Jie, COOCTBEHHASI MHIYKIIHS,
JIMaMarHeTUKHY, TapaMarHeTUKH, (eppoOMarHeTUKy, OCTaTO4YHAsi HAMAarHUYEHHOCTb,
KpUBasi HAMarHWYMBaHUS, JIEKTPOMAarHUTHAs WHAYKIHS, WHAYKIIMOHHBIH TOK,
CaMOMHIYKIUS, MATHUTORJICKTpUUYECKask MHAYKINS, KOJeOaTeIbHbIN KOHTYp, PE30HAHC B
K0JIe0aTeIbHOM KOHTYpE, COOCTBEHHAS U MPUMECHAsI IPOBOJUMOCTb, JJOHOPHBIE U
aKIENTOPHbIE MPUMECH, p—N-TIEPEX0]], 3aMUPAIOLIUI CIIOH, BEIIPAMIECHUE IIEPEMEHHOTO
TOKa, TPAH3UCTOP, TpaHC(HOpMaATOP, AIEKTPOMArHUTHAsI BOJIHA, OeryInas rapMoHU4ecKast
3IIEKTPOMArHUTHAs BOJIHA, MJIOCKOTMOJISIPU30BaHHas (MM JIMHEHHO-TIOJIIPU30BaHHAas )
3IIEKTPOMArHUTHAs BOJIHA, MJIOCKOCTh MOJISIPU3ALMH 3JIEKTPOMAarHUTHON BOJIHBI, (DPOHT
BOJIHBI, JIy4, PaJAHOCBS3b, MOAYJISIIMUS U IEMOTYJISIIUS CUTHAJIA, aMIUIUTYHAs U
YacTOTHAs! MOJYJISIUS, IEPEAHUN (PPOHT BOITHBI, BTOPUYHbBIE MEXaHUYECKHE BOJIHBI,
MHHUMOE U JIeHCTBUTENIbHOE N300paskeHusl, TPEeOMIICHHE, TI0JIHOE BHYTPEHHEE
OTpa’keHHe, AUCIIEPCUs CBETA, TOYSUHBIN HCTOUHUK CBETA, JINH3A, POKaIbHAs IJIOCKOCTD,
aKKOMOJIallus, JIyTria, MOHOXpOMaTH4eCKasi BOJTHA, KOTEPEHTHBIE BOJIHBI M HCTOUHUKH,
uHTEepEepEeHIINs, TPOCBETIECHIE ONTUKH, Audpakius, 30Ha Dpenens; — gaBatb
onpezaeneHus: GU3NYECKUX BEIMYNH: HAMPSHKEHHOCTh 3JIEKTPOCTATUIECKOTO MOJIA,
HOTEHIINAJ 3JICKTPOCTATHUECKOTO I0JIs, PA3HOCTh MOTEHIIMAJIOB, OTHOCUTEIbHAS
IURJIEKTPUYECKas MPOHUIIAEMOCTb CPEIbl, JIEKTPOEMKOCTh YeINHEHHOTO IIPOBOAHHKA,
AIIEKTPOEMKOCTh KOHJIEHCAaTOpa, cuiia Toka, I/1C, conpoTUBIEHUE NPOBOJHUKA,
MOIITHOCTh 3JIEKTPUUECKOT0 TOKa, SHEPTHS MOHU3AINH, BEKTOP MArHUTHON MHAYKLIUH,
MarHUTHBIN MOTOK, cujla AMiiepa, cuia JlopeHna, MHIyKTUBHOCTh KOHTYpa, MarHUTHAst
IPOHMLIAEMOCTh Cpeabl, (pa3a konebaHui, IeHCTBYIOlIee 3HAUCHUE CHIIbI IEPEMEHHOT0
TOKa, TOK CMEIIECHUS, BpeMSI peJlakcallii, EMKOCTHOE COTPOTUBIICHUE, MHIYKTUBHOE
COMpoTUBIIEHUE, KO3DPUIMEHT ycuneHus, koadduunent Tpanchopmannu, AJIMHA BOJTHBI,
HOTOK 3HEPTUH U TUIOTHOCTH MTOTOKA SHEPTUH 3JIEKTPOMATrHUTHOM BOJIHBI, ”HTEHCUBHOCTh



AJIEKTPOMArHUTHOM BOJIHBI, YTOJI aJAEHUS, YTOJI OTPAKEHUs, Yol MPEIOMIICHNUS,
aOCOJIFOTHBIN MOKA3aTelb IPEJOMIICHUS CPEIbl, YTOJI IOJHOTO BHYTPEHHETO OTPAXKEHMS,
IIPEJIOMIIS IO YT OJI IPU3MBL, IMHEMHOE YBEIMYEHHUE ONITUYECKON CUCTEMBI, ONITUYECKAs
CuJIa JIMH3bL, ONEPEYHOE YBEINYEHUE JIMH3bI, PACCTOSIHUE HAMIIYYILIEro 3pEHHs, YIIIOBOE
YBEJIMYEHHE, BPEMs U JUIMHA KOT€PEHTHOCTH, FEOMETPUYECKAsI pA3HOCTh X01a
UHTEP(PEePUPYIOIINX BOJIH, IEPUO U pa3pelIaronias CriocOOHOCTh TU(PAKIIMOHHON
pelieTk; — OOBACHATH MPUHLIUI AEUCTBUS: KPYTHIIbHBIX BECOB, CBETOKOITUPOBAIHLHON
MalIMHbl, BO3MOKHOCTb UCIIOJIb30BAHUS SIBJICHUS JIEKTPU3ALNN [IPU TIOJyYECHUH
JAKTUIIOCKONMMYECKUX OTIIEYATKOB, TPUHIIMI OYMCTKH ra3a OT YrOJIbHON IbUIN C
HNOMOUIBIO 3JIEKTPOCTATUYECKOrO (PUIIBTPA, IPUHLIUI AEUCTBUS LIYHTA U 100aBOYHOTO
COTPOTUBIICHUS, TIEKTPOU3MEPUTENBHOTO MPUOOpPa MATHUTODIEKTPUUECKON CUCTEMBI,
AIIEKTPOJIBUTATENS MMOCTOSIHHOTO TOKa, Macc-CrieKTporpada, HUKIOTPOHA,
HOJIyTIPOBOJITHUKOBOT'O IM0/1a, TPAH3UCTOPA, TpaHC(hopMaTopa, TEHEPATO pa IEPEMEHHOTO
TOKA, ONTHYECKUX MPUOOPOB, YBEIHMUMUBAIOIINX YTOJI 3pEHUS: JTYTIbl, MUKPOCKOTIA,
TEJECKOIa; — OOBSACHATh: 3aBUCHUMOCTb JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOPA OT
IUIOIIAY TUIACTUH U PACCTOSIHUS MEXKy HUMU, YCIIOBUS CYIIECTBOBAHUS JJIEKTPHYECKOTIO
TOKa, KAYECTBEHHO SIBJIECHUE CBEPXIPOBOAUMOCTH COINIACOBAHHBIM JIBUKEHUEM
KyIEPOBCKUX Map JIEKTPOHOB, IPUHLIUIIBI IEPEAAYH DJIEKTPOIHEPTUHU Ha OOJIbLINE
pPacCTOSIHUS, 3aBUCUMOCTh HHTEHCUBHOCTH 3JIEKTPOMATHUTHOMN BOJIHBI OT YCKOPEHUS
U3ITy4YaroIIel 3apsHKEHHOW YaCTULbL, OT PaCCTOSHUS O UCTOYHHUKA U3JIYyYEHHS U €ro
4aCcTOThI, B3aMMHOE YCUJIEHHE U 0cIa0jIeHNe BOJIH B IPOCTPAHCTBE;

— (popMyIMpOBaTh: 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsaaa u 3akoH KysoHa,
I'PaHULIBI X IPUMEHUMOCTH; 3aKOHBI OMa JUIsl OTHOPOAHOTO NMPOBOJHMKA, IS 3AMKHYTOU
[ENH C OJHUM U HECKOJIbKMMH UCTOYHHUKAMHU, 3aKoH Dapajes, mpaBujio OypaBuuKa U
IIPaBUJIO JIEBOM PYKH, IPUHIUIIBI CYIIEPIIO3ULIMN MAarHUTHBIX NIOJIEH, 3aKOH AMIiepa,
IpUHLHAN ['FoMreHca, 3aK0H OTPa)KEHHUsI, 3aKOH MPEIOMIIEHN s, IPUHIMT | Fourenca—
®penenst, ycaoBUsI MUHUMYMOB U MAaKCUMYMOB IIPU UHTEP(PEPEHIIUU BOJIH, YCIOBUS
TU(PPAKIMOHHOTO MUHMMYMA Ha LLENH U TJIaBHBIX MAaKCUMYMOB IIpH TU(paKLUuu CBETa HA
TG PaKIIMOHHOMN pelIeTKe;

— YCTaHABJIMBATh AHAJIOTHIO MEX 1Y 3aKOHOM KyJioHa M 3aKOHOM BCEMUPHOIO TATOTEHUS;
— ONHCBHIBATH: JEMOHCTPALMOHHBIEC SIKCIIEPUMEHTHI 110 3JIEKTPU3ALUU TN U OOBSICHITD UX
PEe3yJbTaThL; SKCIIEPUMEHT 110 U3MEPEHHUIO JIEKTPOEMKOCTH KOHAEHCATOPA;
JEMOHCTPALIMOHHBIN OIBIT Ha MOCIEA0BATEIbHOE U APAIIIETBHOE COEAMHEHUS
MIPOBOJHUKOB; CAMOCTOSITEJILHO ITPOBEAEHHBIN AKCIIEPUMEHT 10 U3MEPEHUIO CHIIBI TOKA U
HaIpsHKEHUS ¢ TOMOIIBIO aMIIEPMETPa U BOJIbTMETPA, o uzMepenuto IJC u
BHYTPEHHET0 CONPOTUBIICHUS MPOBOIHUKA; (PyHAaMEHTaIbHbIE (PU3UUECKUE OTIBITHI
Opcrena u Amnepa, NOBEJEHUE PAMKHU C TOKOM B OJJHOPOJTHOM MAarHUTHOM TIOJIE,
B3aMMOJIENCTBUE TOKOB; IEMOHCTPAI[MOHHbIE ONBbITEI Dapajes ¢ KaTylKaMu U
MIOCTOSIHHBIM MAarHUTOM, ONBITHI [ €HpH, SBJIICHUE 3JIEKTPOMAarHUTHON MHIYKLINH;
HYHEProOOMEH MEXKY JEKTPUUECKUM U MarHUTHBIM TOJIEM B K0J1e0aTeTbHOM KOHTYpE U
SIBJICHUE PE30HAHCa, OMUCHIBATH BHINIPAMIICHUE IEPEMEHHOTO TOKA C IOMOLIBIO
MOJIYNIPOBOJHMUKOBOTO JUO/1A; MEXAHU3M JABJIECHUS 3JIEKTPOMArHUTHOUW BOJIHBI; OIBIT 1O
cOOpKe MpoCTeHIIero paguonepeaaTyuka u paguornprueMHIKA, OMBIT M0 U3MEPEHUIO



MOKa3aTess MPeJOMIICHUS CTEKIIa; IKCIIEPUMEHT IO U3MEPEHUIO JJTMHBI CBETOBOM BOJIHBI C
MOMOILBIO TUPPAKITMOHHON PEIIETKU; — OMPENENATh HAllpaBiIeHUEe BEKTOpa MAarHUTHON
WHIYKIMU U CUJIbI, ICUCTBYIOIIEH HA MPOBOJIHUK C TOKOM B MArHUTHOM TI0JIE;

— HAOII0AATh U MHTEPIIPETUPOBATE: SIBICHUE JICKTPOCTATHUECKON HHAYKIINH, TEIIOBOE
JeICTBHE JEKTPUUECKOTO TOKA, IEpeauy MOILTHOCTH OT UCTOYHUKA K TOTPEOUTEITIO,
SBJICHUSI OTPAXKEHUS U TIPETIOMIICHUS] CBETOBBIX BOJIH, SIBIICHUE MOJHOTO BHYTPEHHETO
OTpa’KeHUsl, SIBJICHUE AUCIIEPCUH, PE3YIbTAThI (OMUCHIBATD) IEMOHCTPALIMOHHBIX
HKCMEPUMEHTOB MO HAOJIIO/IEHUIO SABJICHUI NHTEepdEpEeHLINN U TU(paKIIUU CBETA;

— MPUBOJUTH IPUMEPHI UCIIOJIL30BAHUS SIBJICHUS SJIEKTPOMArHUTHON MHAYKIIUU B
COBPEMEHHOM TEXHUKE: B IETEKTOPE METAIIA B a3POIIOPTY, OE3/1€ HA MATHUTHOMN
noayuike, 0biToBbIXx CBY-neuax, 3anucu 1 BOCIPOU3BEACHUN HHPOPMALIMH, TeHEpaTopax
NEPEMEHHOI0 TOKA; — UCCJIEI0BATh: CMEIIAHHOE COMPOTUBJIEHUE IPOBOJHUKOB,
3IIEKTPOJIU3 C TOMOIIIbIO 3aKk0oHOB Dapanes; MexaHU3M 00pa30BaHUS U CTPYKTYPY
paauaMOHHBIX MOSICOB 3€MJIH, MPOTHO3UPOBATh U AaHAJM3UPOBAThH UX BIMSIHUE HA
KU3HEIEATEIIbHOCT B 36MHBIX YCIIOBUSX;

— HUCIIOJIB30BaTh 3aKOHBI OMa J1s1 OTHOPOJAHOTO MPOBOIHUKA U 3aMKHYTOM LIENH, 3aKOH
Jlxxoyns—IJleHna s pacdera dIeKTPUIECKUX IETe; — KIacCU(UIIMPOBATh IUAMa30HbI
YaCTOT CHEKTPA AJIEKTPOMArHUTHBIX BOJIH;

— CTPOUTH U300pAKEHUS U XOJI JIydeHl MpH MPETOMIICHUN CBETa, N300paKeHUE TIpeaAMeTa
B COOHMparoIei 1 paccenBaroIIeH JIMH3AX;

— OIPCACIIATD ITOJOXKCHHA I/I306pa)KCHI/I}I mpeaMeETa B JIMH3C C IIOMOIIBIO (I)OpMYJILI
TOHKOM JIMH3bI; — aHAJIM3UPOBATb YeJI0BEUECKUH Il1a3 KaK OIITHUYCCKYIO CUCTEMY,

— KOPPEKTUPOBATH C TOMOIIBIO OYKOB Je(EKThI 3pEHNUS;

— JIeNIaTh BBIBOJIBI O PACIIOIOKEHUU JU(PPAKIIMOHHBIX MUHUMYMOB Ha 3KpaHe 3a
OCBEILIEHHOM LIEJIbI0; — BBIOMPATh CLIOCOO MOJIyYE€HUSI KOTE€PEHTHBIX HCTOYHUKOB;

— pa3nnuaTth AMPPaKIMOHHYIO KapTUHY NPHU AU(paKLyy CBETa Ha LIENH U Ha
TU(PPAKLUOHHOMN pelIeTKe;

— IIPUMCHATH IMOJIYUYCHHBIC SHAHUA I 00BSICHECHUS HEN3BECTHBIX PpaHEeC DIICKTPUUCCKUX
HBHCHHﬁ, AJI pCIICHUA MPAKTUYCCKHUX 3a1a4.

OcHoBBI cIenUAJIbHOM TCOPUHA OTHOCUTECJILHOCTH.

BbINyCKHUK HAYYHTCS:

— JaBaTh OomnpejeeHus nouatuil: paauyc llIBapummunsaa, ropu30HT COOBITUH,
coOCTBEHHOE BpEMsI, SHEPTHsI IOKOS TETa;

— q)OpMYJII/IpOBaTL IMOCTYJIAThI CHCHH&HLHOﬁ TECOPHUHN OTHOCHUTCIIbHOCTHU M CIICACTBUSA U3
HUX; YCJIOBUA, ITPU KOTOPBIX IPOUCXOJNUT aHHUTWUIIAIWA U POXKICHUC ITAPbl YaCTHUIL;

— ONMCHIBATh MPUHIMIIUAIBHYIO cXeMy onbiTa Malikenscona—Mopau;



— JIeJIaTh BBIBOJ, YTO CKOPOCTh CBETa — MAKCHUMAJIbHO BO3MOKHAsi CKOPOCTh
pacrpocTpaHeHus J000ro B3auMOIeHCTBHUS;

— OLICHUBATh KPUTUYECKUHN PANYC YEPHOM ABIPBI, SJHEPTUIO MIOKOS YaCTHLL;

— 00BICHATH AP PEKT 3aMeJICHUs] BpEMEHH, OTIPEEsTh COOCTBEHHOE BPEMsI, BpeMsl B
pa3HBIX HHEPIUATBHBIX CHCTEMAaxX OTCUETa, OJJHOBPEMEHHOCTh COOBITHIA,

— MPUMEHSTH PEIATUBUCTCKHIA 3aKOH CIIOKEHHSI CKOPOCTEH JJISl PEIICHUS TPAKTUIECKUX
3agad. KBantoBas ¢usuka. ®usnka atoma u aToMHOTO sipa [IpeameTHbie pe3ynbTaThl
OCBOCHHUS TEMBI TIO3BOJISIOT: — JIaBaTh ONPEIEIICHHSI TOHSATHIA: TEIJIOBOE U3ITyUeHHE,
abCOMIOTHO YepHOE TeNO0, PoTOdIPPEKT, POTOINTEKTPOHBI, POTOTOK, KOPITYCKYISIPHO-
BOJIHOBOU JIyalli3M, SHEPreTHYECKUI YPOBEHb, JINHEWYATHIN CIIEKTpP, CIIOHTAHHOE U
WHIYIIUPOBAHHOE U3IYYCHHE, JIa3ep, IPOTOHHO-HEHTPOHHAS MOAEIH SIIpa, U30TOIIHI,
PaInoaKTUBHOCTD, allb(a- U OeTa-pacmall, raMMa-u3IydeHne, HICKYCCTBEHHAS
PaIuOaKTHBHOCTD, IIEMTHAS PEaKILUs EJICHHS, SIIEPHBIA PEaKTop, TEPMOSIICPHBIN CHHTES,
AIIEMEHTAPHBIE YaCTHIII, (DyHIAMEHTAIbHbBIC YACTUIIbI, QHTUYACTUIIA, AHHUT IS,
JIETITOHHBIH 3apsii, IEPEHOCYHK B3aMMOJICHCTBUS, OApHOHHBIN 3apsiJl, aJPOHBI, JICHTOHBHI,
ME30HBI, 0ApPUOHBI, TUTICPOHBI, KBAPKH, TITFOOHEI;

— JIaBaTh OIpeaeTeHNs PU3NISCKUX BETUYHUH: paboTa BBIX0/1a, KpacHas TpaHuUIla
doTtordexra, ynenpHas sHEPTUS CBSI3U, AeHEKT MACCHI, TIEPHUOJ] TIOTypacIaja,
aKTUBHOCTH PAJIMOAKTUBHOTO BEIIECTBA, YHEPIeTUUECKUN BBIXO/ AEPHOMN peaKlnu,
KOX(PPUITMEHT Pa3MHOKCHHS HEUTPOHOB, KPUTHYECKAsi Macca, 7103a MOTJIOIEHHOTO
U3Ty4YeHUs, KO3 PUIIMEHT KauecTBa;

— Ppa3bICHATH OCHOBHBIE ITOJIOKEHUS BOJIHOBOW TEOPHUH CBETA, KBAHTOBOM T'MITOTE3bI
[Inanka, Teopun aToMa BOAOPOAA;

— (opMyIHpoBaTh: 3aKOHBI TEIUIOBOTO M3 NydeHUS: Buna u Ctedana—boibiiMaHa,
3aK0HBI (HOTOIPdeKTa, COOTHOIIECHUS HeonpeaeaeHHocTen [ eiizendepra, mocTyIaTh
bopa, npunnmn [aynu, 3akoHbI COXpAaHEHHUS JICIITOHHOTO U OAPUOHHOTO 3aps/IOB;

— OLICHUBATh JJIMHY BOJIHBI 1€ Bpoiiis, COOTBETCTBYIOIIYIO ABUKEHUIO SJIEKTPOHA,
KMHETHYECKYIO SHEPTHUIO JIeKTpoHa rpu (hoTodpdekTte, JIMHY BOITHBI CBETA,
UCITyCKaeMOI'0 aTOMOM BOJIOPOJa;

— OINHUCHIBATh MPUHIIMITHATILHYIO cXeMy ombiTa Pesepdopaa, mpeaioKuBiiero
TJIAHETAPHYIO MOJIENh aTOMa; — OOBSICHATH IPUHIIUI ICUCTBUS JIa3epa, SAepHOTO
peaxkrTopa;

— CpaBHUBATh M3TYUYCHHE Jla3epa ¢ U3yUYeHUEM JIPYTUX HCTOUHUKOB CBETA; —
00BIICHATH CIIOCOOBI 0OecTIeueHHsT O€30MTaCHOCTH SIIEPHBIX peakTopoB U ADC;

— MPOTHO3UPOBATH KOHTPOJIMPYEMbIN €CTECTBEHHBIN PaIMAlIMOHHBIN (POH, a TaKKe

paIrmoHaIbHOE TTPUPOIOIIOIH30BAHNE TTPU BHEAPECHUH YIIPABISEMOTO TEPMOSISPHOTO
cuntesa (YTO);

— KJIaCCI/ICbI/IL[I/IPOBaTB 9JICMCHTAPHBIC YaCTHUIIbI, ITOAPA3ACIIAA UX HaA JICIITOHBI U aIPOHBI;



— ONMCHIBATH CTPYKTYPY aJIPOHOB, LBET U apOMAT KBAPKOB; — IPUBOJUTH IPUMEPHI
ME30HOB, THIIEPOHOB, INIFOOHOB.

BrimyckHuK Ha yriyOJIeHHOM YpOBHE OJYyYUT BO3MOKHOCTh HAyUUTHCS:

* IPOBEPSATH IKCIIEPUMEHTATIBHBIMU CPEJICTBAMHU BBIJIBUHYThIE TUIIOTE3bI, POPMYIUPYS
11eJ1h UCCIICIOBAHNS, HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIMNX (DU3HIECKUX
3aKOHOMEPHOCTEHN U 3aKOHOB;

* ONMCHIBATH U aHAJIM3UPOBATH MMOTYYCHHYIO B PE3yJIbTaTe MPOBEACHHBIX (PU3MUECKUX
HKCIEPUMEHTOB UH(POPMALUIO, ONIPEAEIATh €€ JOCTOBEPHOCTH;

* TIOHUMATh U OOBSICHSTH CUCTCMHYIO CBA3b MCKAY OCHOBOITIOJIAralOIUMH HAyYHBIMHA
MOHATHAMMU: IIPOCTPAHCTBO, BPEMS, MATCPHL (BCH_ICCTBO, HOJIC), ABHUIKCHUC, CHJIa, DOHCPTUA;

* pemaTh SKCIIEPUMEHTAIIbHBIC, KAUSCTBCHHBIC U KOJUYECTBEHHBIC 3a/1a4H OJIMMITHATHOTO
YPOBHS CIIOKHOCTH, HCIIONIB3Ys (DH3UYECKHE 3aKOHBI, a TAK)KE YPAaBHEHUS, CBSI3bIBAIOIIHEC
bu3nYecKue BETMINHBL;

* AHAJIM3UPOBATH I'PaHUIBI IPUMCHUMOCTH (I)I/IBI/I‘-ICCKI/IX 3aKOHOB, IIOHUMATb BCCO6I].[Hﬁ
XapakTep q)YHI[aMCHTaJILHLIX 3aKOHOB U OT'PaHUYCHHOCTL UCIIOJIb30BAHUS YaCTHBIX
3aKOHOB,

* (hopMynHMpoOBaTh U peIIaTh HOBBIE 33Ja4H, BOZHUKAIOIINE B X0O/€ y4eOHO-
MCCIIEI0BATENIbCKON U IPOEKTHOM JEATEIBHOCTH;

* YCOBEPILICEHCTBOBATH MPUOOPHI U METOJIbI UCCIEOBAHUSI B COOTBETCTBHH C
MOCTaBJICHHOM 3a7auei;

* UCIIOJIb30BaTh METO/Ibl MATEMATUYECKOI0 MOJICIIMPOBAHMsL, B TOM YHUCJIE IPOCTENIINE
CTATUCTUYECKNE METOJIBI JJIT 00paOOTKHU pe3yIbTaTOB AKCIIEPUMEHTA.

OOecrneunTh TOCTHKCHHUE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUSI OCHOBHOM
00pa30BaTeNIbHOM MPOTrpaMMBbl, CO3/IaTh OCHOBY ISl CAMOCTOSTEILHOTO YCIICIITHOTO
YCBOEHHS 00YYaIOLIMMHKCS HOBBIX 3HAHUH, YMEHUH, BUJIOB U CIIOCOOOB JIESATEILHOCTH
JOJDKCH CHCTEMHO-JICSITeIbHOCTHBIHN MOX0/1. B COOTBETCTBHY C 3TUM TOJIX0I0M HUMEHHO
AKTUBHOCTh O0YYAOIIUXCS TIPU3HACTCSI OCHOBOM JTOCTH)KECHUS Pa3BHBAIOIIUX IIEJICH
00pa3oBaHusi — 3HAHUS HE MEPEJAIOTCSI B TOTOBOM BHJIC, @ JOOBIBAIOTCS YUAIIUMUCS B
IpoIIeCcCe MO3HaBATEIbHOU AeATeIbHOCTH. OTHUM U3 ITyTEH MOBBIIICHUS MOTUBAIINA U
3 PEKTUBHOCTH YUCOHOM IEATSIILHOCTH B CPEIHEH IIIKOJIC ABJISICTCS BKIFOUCHUE
yUYaluxcs B y4eOHO-UCCIIeIOBATEIILCKYIO U IPOSKTHYIO IeATeIbHOCTh, KOTOPask HMEeT
CIeIyIoIe 0COOEHHOCTH:

1) uenu u 3aga4u 3TUX BUAOB ACATEILHOCTH YUAIIMXCS ONMPENIETAIOTCS KaK UX
JIMYHOCTHBIMHM MOTHBAMH, TaK M COIIMAJIbHBIMHU. JTO 03HAYAET, UTO TaKas JeATSIHLHOCTh
JIOJDKHA OBITh HaMpaBJieHa HE TOJIPKO Ha MOBBIIIIEHUE KOMIIETEHTHOCTHU MOJPOCTKOB B
PEAMETHON 00JIaCTH OTPEICTICHHBIX YUeOHBIX JUCITUTUINH, HE TOJIBKO Ha PA3BUTHE UX
CIIOCOOHOCTEH, HO U Ha CO37aHue MPOAYKTa, UMEIOIIETO 3HAYMMOCTh IS IPYTHX;



2) yueOHO-HCCIIeIOBATEIbCKAsl U MPOEKTHAS AEATEIbHOCTD JOKHA OBITh OPraHU30BaHA
TaKUM 00pa3oM, YTOOBI ydalIUuecs: CMOIJIM PEATM30BaTh CBOU MTOTPEOHOCTH B OOIIEHUHU CO
3HAYUMBIMH, PEPEPEHTHBIMU I'PyNIaMH OAHOKJIACCHUKOB, yuuTeneil u T. 1. Ctpos
Pa3JIMYHOIO pOAa OTHOILIEHHUS B XOJI€ LEJICHANPABICHHOMN, IONCKOBOM, TBOPYECKOU U
IIPOYKTUBHOMN JEATENBHOCTH, ITIOAPOCTKU OBJIAACBAOT HOPMaMH B3aMMOOTHOILIEHHUH €
pa3HBIMU JIOAbMH, YMEHUSIMH MEPEXOAUTh OT OJHOTO BUJIA OOIICHUS K IPYTOMY,
npUOOPETAIOT HABBIKK MHIMBUYaTbHOM CAMOCTOSATEIBHON pabOThI U COTPYIHUYECTBA B
KOJUIEKTHUBE;

3) opranuzanus yueOHO-UCCIIEOBATENBCKUX U MPOEKTHBIX pabOT MIKOJLHUKOB
o0ecrieuynBaeT CoueTaHne Pa3IUUHbIX BUIOB MIO3HABATEILHON AEATEIbHOCTH. B 3THX
BUJAX JESTEIbHOCTH MOTYT ObITh BOCTPEOOBaHBI MPAKTHUECKU JTH0OBIE CIOCOOHOCTH
HOJPOCTKOB, PE€aTM30BaHbl IUYHBIE PUCTPACTUS K TOMY UM HUHOMY BHLY J€STEILHOCTH.

B pe3ysbTarte yueOHO-HCC/IEI0BATEIBCKON U MPOEKTHOM 1eITEJIbHOCTH BBINYCKHUK
MOJIYYMT NMpeACTABJIEHUE:

°0 q)HHOCO(I)CKI/IX N MCTOJOJIOTHYCCKHX OCHOBAHHAX HaquOﬁ ACATCIbHOCTU U HAYYHBIX
MCTOJax, IPUMCHSACMBIX B HCCHCHOB&TCHLCKOﬁ 141 HpOCKTHOﬁ JACATCIIBHOCTH,

® O TAKHX IMOHATHUAX, KaK KOHOCIIIWA, HAYy4YHas T'MIoTe3a, MCTOA, OKCIICPUMCHT,
HaJCKHOCTb IT'HIIOTE3bl, MOACIb, MCTO/, c60pa 1 MCTOJ aHa/In3a JaHHBIX,

®* 0 TOM, YEM OTJIMYAIOTCA UCCIACAOBAHHNA B T'YMAHUTAPHBIX 001acTIX OT I/ICCJ'IC,Z[OBaHI/Iﬁ B
CCTCCTBCHHBIX HAaYKax;

* 00 UCTOpUU HAYKHU;
* 0 HOBEHIIMX pa3paboTKax B 00JIACTU HAYKHU U TEXHOJIOTHIA;

* 0 MpaBUJIaX U 3aKOHAX, PETYIUPYIOLIUX OTHOLICHHS B HAYYHOM, U300peTaTeIbCKOM U
UCCIIEI0OBATENBCKOM 00IaCTAX AeSTENbHOCTH (MATEHTHOE MPABO, 3aI[UTa aBTOPCKOTO
npaBa u T. IL.);

* 0 ICSATENBHOCTU OpraHu3allil, COOOIIECTB U CTPYKTYP, 3aUHTEPECOBAHHBIX B
pE3yNbTAaTaxX UCCIENOBAHUM U MPEAOCTABIIAIOIINX PECYPCHI 111 IPOBEICHHUS
UCCJIEIOBAHUM U peanun3aluu NpoeKToB ((POHIbI, TOCYJaPCTBEHHBIE CTPYKTYPHI,
KpayahaHIuHTOBBIE CTPYKTYPHI U T. 11.). BBIMYCKHUK CMOXET:

* pelaTh 3aJa4, HaXOISIINECS Ha CThIKE HECKOIBKUX YUCOHBIX JUCIUTLIUH
(MexXTpeAMETHBIE 3a/1aun);

* HCMOJb30BaTh OCHOBHOM AJITrOPHUTM HUCCIICOJOBAHUS ITPU PCIICHUHU CBOUX y‘IC6HO-
IIO3HAaBAaTCJIbHBIX 3a414a4,



* KCIO0JIb30BaTh OCHOBHBIE MPUHIIUIIBI IPOEKTHOM JAESATEILHOCTH MIPU PEIIECHUU CBOUX
y4eOHO-IT03HABATENIBHBIX 33/1a4 U 3a7a4, BO3HUKAIOIINX B KYJITYPHOU U COIUATILHON
JKHM3HU;

® UCIIOJIB30BATh 3JICMCHTBI MATCMATUYCCKOI'O MOJACIIUPOBAHMS IIPpHU PCIICHNN
HCCICAOBATCIIbCKUX 3aaa4,

* UCIOJIb30BATh 3JIEMEHTHl MATEMATUUYECKOT0 aHAIM3a 11 UHTEPIIPETALNH PE3YJIbTaTOB,
MOJTyYEHHBIX B X0/I€ yUeOHO-UCCIe10BaTeNbCKON paboThl. C TOUKHU 3peHHUS
(dbopMHpOBaHUS YHUBEPCATIbHBIX YUEOHBIX JEHCTBUN B X0/1€ OCBOCHUS IPUHIIUIIOB
y4eOHO-UCCIIEeI0BATENbCKON U MPOEKTHON JAESTEIbHOCTU BBHIITYCKHUK HAYYUTCS:

* hopMyJIHpPOBATH HAYYHYIO THIIOTE3Y, CTABUTH 1I€JIh B paMKax MCCICIOBAHUS 1
IPOSKTUPOBAHUS, UCXOS M3 KYJIbTYPHOH HOPMBI M CO00pa3ysICh ¢ MPEACTABICHUSIMH 00
o0mieM Ouare;

* BOCCTAHABJIMBATh KOHTEKCTHI U MyTH Pa3BUTHUS TOTO WM MHOTO BUJA HAYYHOU
JeSITEIbHOCTH, OTPEEIIsisi MECTO CBOET0 UCCIICOBAHUS UIIH MPOEKTa B 00IIEM
KyJIbTYPHOM IIPOCTPAHCTBE;

* OTCIIC)KMBATh M IPUHUMATh BO BHUMAHUE TPEHIbI U TCHACHIIUH Pa3BUTHS Pa3IMUHbIX
BUJIOB JICATEIIBHOCTH, B TOM YHCJI€ HAYYHBIX, YYUTHIBATh UX MPHU MOCTAHOBKE
COOCTBCHHEBIX IIEJICH;

¢ OCHUBATBL PCCYPCHI, B TOM YHUCJIC U HCMATCPUAJIIbHBIC, TAKNC KaK BPCMSI, H€06XOI[I/IMBIe
A1 JOCTUIKCHU A MOCTaBJICHHOM e,

* HAXOJUTbh PA3JIMYHbIC HCTOYHUKHN MAaTEPUAIIbHBIX U HEMATEPUAJIbHBIX PECYPCOB,
IIPEAOCTABIAIOIIMX CPEACTBA I IPOBEIECHNS UCCIEAOBAHNUN U peaau3aluu IPOCKTOB B
Pa3IMYHBIX 00JACTSIX ACSITEILHOCTH YEJIOBEKA; ® BCTYNAaTh B KOMMYHUKALHIO C
JepKATENISAMU Pa3IMYHBIX TUIIOB PECYPCOB, TOUHO U OOBEKTUBHO MPE3CHTYS CBOU MPOEKT
WJIA BO3MOXHBIE PE3YJIbTAThl UCCIEAOBAHNUS, C LIEJIbI0 00€CTIEUEHMSI TPOTYKTUBHOTO
B3aMMOBBITOJHOTO COTPYAHNYECTBA;

* CaMOCTOATEIBHO U COBMECTHO C JPYTMMHU aBTOPaMHU pa3paldaThIBaTh CUCTEMY
napaMeTpoB U KPUTEPUEB OLICHKU 3PPEKTUBHOCTH U MPOAYKTUBHOCTHU peaan3aluu
IPOEKTa WM UCCIIEIOBAHUS HAa KaKIOM dTalle pealu3aly U 1o 3aBEpIIEHUHN padOThI;

* a/ICKBATHO OOCHUBATL PUCKH PCAIU3AI[UU ITPOCKTA U ITPOBCACHUS NCCIICIOBAHNA U
npeayCcMaTpmuBaThb IIyTH MUHUMHU3AIUN 3TUX PUCKOB;

* aJICKBaTHO OLIEHUBATH MOCJIECTBUS PeaIM3allMi CBOETrO MPOEKTa (M3MEHEHUS, KOTOPhIE
OH TIOBJICYET B KU3HM JPYTHX JIFOJIEH, COOOIIECTB);

* AJCKBAaTHO OLICHMWBATh H&HBHCﬁmCC Pa3BUTHEC CBOCTO IMPOCKTA UK UCCIICA0OBAHUA,
BUJCTH BO3MOXHBIC BAPWAHTBI IPMMCHCHUSA PE3YJIbTATOB.



2. Conep:xxanue yueOHOro npeamera « Dusnka»
¥Yriay0JieHHblii YPOBEHb
®dusuka — GpyHnaMeHTanbHas HayKa o pupoae. HayuHslil MeTo1 mo3HaHUS MHpa.

B3aumocBs3p Mexy PU3NKON U IPYTMMHU €CTECTBEHHBIMHM HayKaMu. MeTo/1bl Hay4HOIO
uccienoBanus Gpusndeckux sipneHuil. [lorpemnocti nsmepennii GU3NIECKUx BEIUYUH.
MopenupoBanue SIBICHUN U IPOLECCOB IPUPOABL. 3AKOHOMEPHOCTD U CIIy4alHOCTb.
I'panu1ibl IPUMEHUMOCTH (PU3UYECKOTr0 3aKOHA. DPU3NUECKUE TEOPUN U TIPUHIIUI
cooTBeTcTBUS. Ponb 1 MecTo Pu3uku B GOpMHUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI
MUpa, B IPAKTUYECKON NEATEIBHOCTH JIroaek. Pusnka u KynbTypa

1. Mexanuka

[Ipenmer n 3anaum Ki1accuueckord MexaHuku. Knnemarnueckne XapakTepUCTUKU
MEXaHMYECKOTO ABWKEHUS. Mozaenu e u ABrmkeHUu. OTHOCUTENbHASI CKOPOCTh
JIBUKEHUS Tell. PABHOMEpHOE NPSIMOJIMHEWHOE JIBUYKEHUE. Y cKopeHue. [IpsMonnHerinoe
JIBUKEHHE C TOCTOSIHHBIM YCKOPEHUEM. PaBHONIEpEMEHHOE MPSAMOJIMHEUHOE IBUKECHUE.
CBoOoanoe nagenue teia. OgHOMEepHOE ABMKEHHUE B TI0JIE TSKECTH MPU HATUYUH
HAa4aJIbHOM CKOpPOCTH. bamnuctuyeckoe nBrmxkeHue. Knunemartrnka nepruoandeckoro
nBuxkeHus. [loctynarensHoe n BpamaTeaIbHOE ABMKEHUE TBEPAOTro Tena. [IpuHnun
OTHOCUTENBHOCTH [ anuies.

[Tpunuun cyneprniozunuu cui. MHepunaneHas cucrema orcuera. [lepssoiit 3akoH HeroToHA.
Bropoii 3akon HeroTona. Tpetuii 3akoH HetoToHa. ['paBuTaninonHas cuia. 3akoH
BcemMupHoro TsaroteHus. Cuna tsokectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Cuna
TpeHus. 3akoH cyxoro TpeHus. [Ipumenenne 3akoHoB HerotoHa. [[Br>keHue Ten B
rpaButainoHHOM nojie. Kocmuueckue ckopocTu. [IBuxkenre HeOECHbIX T U UX
MCKYCCTBEHHBIX CITyTHHUKOB. SIBIIeHUS, HA0II0O1aeMble B HEUHEPITUATBHBIX CUCTEMAaX
otcyeTa. MMIynbsc MaTepruanbHOW TOYKH U CUCTEMBI TEN. 3AKOH U3MEHEHUS U COXPAHEHUS
umnynsca. Pabota cunbl. [lorenuunansuas sueprus. [lorennmanbHas sHeprus Tena npu
IPAaBUTALIMOHHOM M YIIPYTOM B3aumoencTBuAX. Kunernueckas sneprusi. MomHoOCTb.
3aKoH U3MEHEHHUs U coxpaHeHHst Mmexannuel KypcuBoM BblJIEeIeH MaTepuall, He
BBIHOCSIIIMIACS HA UTOTOBYIO aTTeCTAINIO. ATOMHOW dHEPTUn. AOCOIIOTHO HEYTPYTOe U
a0COJIIOTHO YIIPYro€ CTOJKHOBEHHUs. Y CIOBUE PABHOBECHS ISl MOCTYNATEIbHOTO
JIBUKEHHS.

VY cioBue paBHOBeCHS JIs1 BpalllaTEIbHOTO ABMXKEHUS. [11e40 u MoMeHT cuibl. L{eHTp
TSXKECTH (LIEHTP Macc) CUCTEMbI MaTepUANIbHBIX TOUEK U TBEPAOro Tena. PaBHoBecue
JKMJIKOCTH U Ta3a. /laBieHue. /[[BH>KEHUE )KUJIKOCTEN U ra30B.

Jlunamuka cBOOOIHBIX KOeOaHMid. AMIUTUTY1a, IEPUOI, YacTOTa, (haza KoieOaHuH.
KonebaTenbHas cuctema moj IeHCTBUEM BHEIIHUX CHJI, HE 3aBUCSIINUX OT BPEMEHH.
Boinyxxnennsie konebanus. Pezonanc.

Pacnipoctpanenue BosiH B ynpyroii cpeze. [lonepeunsie 1 npo10IbHBIE BOJIHBI.
Otpaxxenue BoaH. [lepuognueckue BoHbIL. DHEprus BoJHbI. CTOSYKME BOJHBI. 3BYKOBbBIE



BOJTHBL. BreicoTa 3ByKa. Dddekr Jomrepa. UaTepdepennns u qudpakmus BosH. TemOp,
T'POMKOCTH 3BYKa.

MounexkyaspHas pu3suka 1 TepMOAUHAMHUKA

[IpenMet u 3agaun MoJieKyIsspHO-kuHeTn4Yeckoit Teopuu (MKT) u TepMouHaMuKku.
OkcniepuMeHTanbHbIe Hoka3arenbcTBa MKT. Ctpoenue aroma. Macca atomoB. MouisipHast
Macca. KonnuecTBo BemiecTna.

Mopens nneanpHoOro rasza. Pactipenenenue Monekyn uaeanbHOTO ra3a B IPOCTPAHCTBE.
Pacnpenenenuie Monekyn u1eaqbHOTO Ta3a M0 CKOPOCTsIM. AOCOJIOTHAs TeMIlepaTypa Kak
Mepa CpeIHEN KHHETUYECKON YHEPTUHU TEIUIOBOTO JIBUKEHUS YacTHI] BeuecTBa. [IIkanb
temneparyp. JlaBnenue raza. CBs3b MEXAY JABICHUEM U CPEAHEN KUHETUYECKOU
DHEPruer MOCTYNATEIbHOTO ABUKEHUS MOJIEKYJT HACAIBHOTrO raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. 3akoH [lanbToHa. YpaBHeHnue Knanelipona—
MenneneeBa. M3zomnporneccol. M3orepmudeckuii nporecc. M3o6apHblii mporiecc.
M30x0pHBIN nponecc.

ArperatHbie cocTosiHUS BellecTBa. Da30BbIil Iepexo nap — KUAKOCTh. Mcnapenue.
Konpencanus. /laBnenne HacbleHHOro napa. BiaaxHocts Bo3ayxa. Kunenue xxuakocTu.
Mogenb ctpoenus xuakocteil. [loBepxHocTHOe HaTsHkeHHe. CMayMBaHUE.
Kanumnsipaocts. Kpucramiuzanus u nasieHue TBepabIX Tea. CTPYKTypa TBEPABIX TEN.
Kpucramnmnueckas pemietka. MexaHM4ecKkrne CBOMCTBA TBEPBIX TEIL.

Buytpennss sueprus. Pabota u teronepenaya kak cnocoobl I3MEHEHUSI BHYTPEHHEH
sHepruu. Pabora raza npu pacimmpenuu u cxxatuu. Pabota raza npu nszomnporueccax.
IIepBbIil 3aKOH TepMOAMHAMUKU. [[puMeHeHnE IEPBOro 3aKOHA TEPMOJANHAMHU- 26 KU IS
M30IPOIIECCOB. ATnabaTHBIN mporiecc. TermoBsie qBuraTenn. BTopoil 3akoH
TEPMOJIHUHAMUKHU.

[IpeoOpazoBanus sueprun B TeruioBbix Mamuuax. KI1/[ termoBoit mamunst. [ukn KapHo.
DKOJIOTMYECKHE MPOOJIEMbI TETIOAHEPTETUKH.

DaekTpoauHamuka [lpeaMer u 3agaum 3J1eKTPOAMHAMMKH.

DNEeKTpUYECKOE B3aUMOIEHCTBHE. DIIEKTpUUYecKuii 3apsia. KBanToBaHue 3apsia.
OnekTpusanus Tell. 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsana. 3akoH Kyiona.
PaBHOBecue craTnueckux 3aps1oB. HalpskeHHOCTh 3JI€KTPOCTaTHYECKOro noJjs. JInnuu
HaIPSHKEHHOCTH 3JIEKTpocTaThyecKoro nosst. [IpuHuun cynepno3unuu
AIIEKTPOCTATUYECKUX MOJIEN. DIEKTPOCTATUUECKOE M0JIE 3apsyKEHHOU chephl U
3apSIKEHHOM IIJIOCKOCTH.

Pabora cun anekTpoctarnueckoro nosis. [loTeHuuan 3ekTpocTaTH4ecKoro MmoJis.
Pasnocts noreHunanos. M3MepeHne pa3HOCTH NOTEHIHAIOB. DJIEKTPUUECKOE MOJIE B
BenlecTBe. JIMdIeKTpUKY B AJIEKTpocTaTndeckoM moie. [lpoBonHuKY B
AIIEKTPOCTATUYECKOM ToJIe. Pacripeenenne 3apsiioB 10 NOBEPXHOCTH MPOBOJIHHKA.
DNEKTPOEMKOCTh YEIMHEHHOIO MPOBOIHUKA U KOHAEeHcaTopa. CoeTMHEHHE



KOHJIEHCATOPOB. DHEPTHS DJIEKTPOCTATHIECKOTO 0JIs1. OOBheMHas TUIOTHOCTh YHEPTUHU
AIEKTPOCTATUYECKOTO TMOJISI.

Onextpuyeckuid ToOK. Cuna Toka. Mictounuk Toka. ICTOUHHMK TOKA B BJIIEKTPUYECKON LIETIH.
Onextpoapmxkyias cuia (DJC). 3akon OMa 1J11 0JHOPOIHOTO MPOBOAHUKA (ydacTKa
nenu). ConpoTrBIEHUE TPOBOHUKA. 3aBUCUMOCTD yI€JIbBHOTO COMPOTUBJICHUS
MPOBOJAHUKOB U MOJYIPOBOJAHUKOB OT TeMreparypbl. CoeqMHEHUs] NPOBOJIHUKOB. Pacuer
CONIPOTHUBJIEHUS PIEKTpUUECKUX 1enen. 3akoH Oma A1t 3aMKHYTOM 1ienu. Pacuer cuiibl
TOKA W HAIPSIKEHUS B DJIEKTPUUECKUX LersiX. MI3MepeHne cuiibl TOKa U HampsHKEHUS.
TerioBoe AeHCTBUE AIEKTPUIECKOTO TOKa. 3akoH Jxoyns—Ilenua. [lepenaua
AIIEKTPOIHEPTUH OT UCTOYHUKA K TOTPEOUTEINI0. DINEKTPUUECKUN TOK B METaIax,
pacTBOpax M pacruiaBax JIEKTPOJIUTOB, MOJYIIPOBOJIHUKAX, ra3ax u Bakyyme. [lnazma.
OnekTpoin3. [IpumMecHbI MOMYNPOBOJHUK — COCTABHAS YACTh DJIEMEHTOB CXEM.
[TomynpoBogHuKOBBIN quoa. Tpansuctop. CBEpXIIPOBOAUMOCTb.

MarnutHoe B3auMoAeiCTBHE. MAarHMTHOE NOJIE AJIEKTPUYECKOTO TOKA. JInHnuM
MarHUuTHOW UHAYKIUU. JleficTBHE MarHUTHOTO MOJIsl HA TPOBOAHUK ¢ TOKOM. Cuia
Awmrepa. PaMka ¢ TOKOM B OJJHOPOJHOM MarHUTHOM MoJie. J[eiicTBMe MarHuTHOTO MOJIs Ha
JBIDKYIIHECs 3apspKeHHble yacTullbl. Cuta Jlopennia. Macc-criektporpad v uKIOTPOH.
[IpocTpaHCTBEHHBIE TPACKTO PUU 3aPSKEHHBIX YACTULl B MATHUTHOM T0JI€. MarHuTHbIE
JIOBYUIIKH, pPaJyuallMOHHBIE TTosgca 3eMu. B3auMoaelicTBUE 3JIEKTPUUECKUX TOKOB.

MarnuThsli notok. 3/1C B NpOBOAHMKE, IBMKYLIEMCS B MATHUTHOM TIOJIE.
OnexkTpoMarHuTHas UHAYKIMs. CocoObl MOTy4YeHUs] MHIYKIMOHHOTO TOKa. OIbITHI
I'enpu. ITpaBuno Jlenna. Camounaykuus. MTHAYKTUBHOCTE. DHEPIHsI MATHUTHOIO MOJIS
Toka. MarautHoe nosie B Bemectse. deppomarsetusm. BekTopHble quarpaMmsl i
ONMCAaHMsI IEPEMEHHBIX TOKOB M HAIIPSKEHUU. Pe3ucTop B ienu nepeMeHHOro TOKa.
KonneHncaTop B nenu nepeMeHHOro Toka. Karymka MHIyKTUBHOCTH B LIETIH IIEPEMEHHOTO
ToKka. CBOOOIHBIE TAPMOHNYECKHUE 3JIEKTPOMArHUTHBIE KOJIEOaHUs B KOJIEOATETbHOM
koHType. KonebarenbHblil KOHTYp B LIETH NIEPEMEHHOT0 Toka. Vcnonb3oBanue
3JIEKTPOMArHUTHOW MHAYKLIMH. DJIEeMEHTapHas Teopus TpaHcpopMmaTopa. ['eHeprupoBanue
IIEPEMEHHOTO 3JIEKTPUYECKOro ToKa. [lepenada anexkTposHepruy Ha pacCTOSIHUE.

DIeKTpOMarHuTHOE 1oJie. BUXpeBoe 3JIeKTpUYecKoe NoJie. DIEKTPOMAarHUTHbIC BOJIHBI.
PacnpocTpaHeHue 37€KTpOMarHuTHBIX BOJIH. DHEPIHsl, IEPEHOCUMAs
AJIEKTPOMArHUTHBIMH BOJIHAMH. JlaBJI€HUE U UMITYJIbC JJIEKTPOMAarHUTHBIX BOJIH. CHeKkTp
JIEKTPOMAarHuTHeIX BOJH. Panno- 1 CBY-BouHbI B cpencTBax cBa3u. [ IpuHIMIBL
PaguOCBA3U U TEIEBUICHMUS.

['eomerpuueckas onrtuka. [Ipunuun ['rorrenca. [IpsmonnHeitHoe pacpocTpaHeHue
CBETa B OJIHOPOJHOM cpejie. 3aKOHbI OTpaXKEHUs U IperomiieHus ceeta. [loHoe
BHyTpeHHee oTpaxkeHue. [loctpoenne nzo0OpakxeHuil 1 Xoa JTydel Mpu IpesioMICHUH
ceeta. JIuazel. CoOuparomue auH3bL. M300pakeHne nmpeaMera B COOMPArOIIeH JINH3E.
dopmysa TOHKON coOuparoie JTuH3bl. PaccenBaroiue nuH3bl. M300pakeHue nmpeamera
B paccenBarolei inaze. POKyCHOE PaCCTOSTHUE U ONTUYECKAs CUJIa CUCTEMBI U3 ABYX
auH3. YenmoBeyeckui T1a3 Kak ontudeckas cucrema. OnTudeckue mpuoopsI.



Bomnossie cBoiicTBa cBeTa. CkopocTh cBeta. UHTEepdepentus BoiaH. B3zanmHoe ycuienne
U ocliabyieHre BoJIH B mpocTpaHcTBe. MHTepdepenius ceera. Judpaxus ceera.
Hudpakunonnas pemerka. Jucnepcus cera. [Ipaktuueckoe npumMeHeHue
AIEKTPOMArHUTHBIX U3Ty4YECHUN.

OCHOBBI CIEHUAJIBHON TEOPHUH OTHOCUTEILHOCTH

NHBapuaHTHOCTh MOMYJISI CKOPOCTH CBeTa B BakyyMe. [locTynaTel cieniaibHON Teopuun
OTHOCUTEIBHOCTU. OTHOCUTENLHOCTh BPEMEHU. 3aMe/IJIEHUE BpeMEeHU. PensaTUBUCTCKUI
3aKOH CJIOKEHUSI CKOPOCTEN. DHEPrusi U UMITYJIbC CBOOOIHOM YacTHllbl. B3auMoCBsI3b
HHEPTUU U MACChl. DHEPTHUA MOKOSI.

KBanroBas ¢usuka. dusnka atoma 1 aroMHoro sapa [Ipenmer u 3agaun KBaHTOBOM
¢uzuku. TernoBoe nznydenue. Pacripenenenne 3Hepruu B clieKTpe abCOIIOTHO YEPHOTO
Tena.

['unote3a M. Ilnanka o kBantax. ®orosdpdexrt. Onbitel A. I'. CToONeTOBa, 3aKOHBI
dororddekra. YpaBuenue A. DitHmTeitHa 17151 poTodddexra.

®otoun. Onsitel [1. H. Jle6enena u C. W. BaBunosa. ['unote3a ne bpoiins 0 BOTHOBBIX
cBoicTBax yactuil. KopnyckynsapHo-BoHOBOM ayanusM. udpakius 3JeKTPOHOB.
JaBnenue cBera. CooTHOIIEHNE HeompeaeaeHHocTel ['eiizenoepra.

Monenu crpoenus atoma. Teopus atoma Boopoaa. [lornouienue u nu3nyyeHue cBeTa
atoMoM. OOBsICHEHHE JTMHEMUaTOro CIIEKTpa BOJIOPO/Ia HA OCHOBE KBAHTOBBIX MOCTYJIATOB
Bbopa. CrioHTaHHOE U BBIHYX/IEHHOE U3JTydeHHe cBeTa. Jlazepsl.

CoctaB u cTpoenue atomHoro sapa. Uzoronsl. Snepusie cuibl. Jledekt Mmaccel. DHeprus
CBSI3U HYKJIOHOB B sijpe. ECcTeCTBEHHAas paiMOAKTUBHOCTh. 3AKOH PaJMOAKTUBHOTO
pacnana. lckyccTBeHHas: paquOaKTUBHOCTD. SI€pHbIEC PEAKIIMU, PEAaKLINH ICJICHUS U
cuHresa. llennas peakums nenenus ypana. Mcnosib3oBaHue S3HEPTUN IEIICHUS SAED.
Snepnas snepreruka. TepmosimepHbii cuHTe3. AnepHoe opyxue. bruosornueckoe
JIEVCTBHUE PAJUOAKTUBHBIX U3JTyYECHUN.

Knaccudukanus snemeHTapHbIX yacTull. JISNTOHBI Kak (yH/IaMEHTAJIbHBIE YaCTUIIBI.
Knaccuduxkanus u ctpykrypa aapoHoB. B3anmoselictBue kBapkoB. OyH1aMEeHTATbHbBIE
B3aUMOJICUCTBUS. Y CKOPUTEIIN 3JIEMEHTAPHBIX YaCTHUL.

IIpuMepHbIi epeyeHb NPAKTHYECKUX U JIA00OPATOPHBIX padoT (Ha BHIOOP
YUYUTeJIs)

IIpsamble n3mepeHns

1. 3mepeHue cuin TMHAMOMETPOM B MEXAHHUKE.

2. N3mepenune D/1C nctoyHMnKa TOKa.

Kocsennsie usmepenus 1. 3amepenne yckopeHusi CBOOOAHOTO MaACHHUS.
2. U3mepenue ko3 puunenTa TpeHus CKOJIbKEHUSI.

3. 3mepenue yaenbHON TEeIJI0OEMKOCTH BEIIECTBA.

4. N3mepenue 3JIeKTpOEMKOCTH KOHJIEHCATOPA.



5. I3MepeHne BHYTPEHHETO CONPOTUBIICHNSI ICTOYHHUKA TOKA.

6. M3MepeHne nokasaresns IpeJIOMIICHHS CTEKJIA.

7. I3MepeHue IJIMHBI CBETOBOM BOJIHBI C TTIOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.
HaGmronenue siBieHuit

1. Habmonenue nntepdeperimu u qudpakiyy cBeTa.
2. HabmroneHnre TMHEHYaToro U CIUIOIIHOTO CIIEKTPOB UCITYCKAHUA.

Hccenenosanns

1. U3ydenue aBuKEeHHS Teia, OPOIIEHHOTO TOPU30HTAIBHO.
2. 3y4yeHue u30TepMUUECKOrO Mpolecca B rase.
3. U3yuenune KanmisipHBIX SIBICHUH, 00YCIIOBIEHHBIX TOBEPXHOCTHBIM HATSKECHUEM
AKUJKOCTH.
4. VccnenoBaHue CMEIIAHHOTO COEAMHEHUS POBOTHUKOB.
5. M3yuenue 3akona OMa 71 MOJIHOM LIETIH.
6. M3yueHue sBIEHUS AIEKTPOMArHUTHON MHIIYKIIUH.

7. 3ydyeHue B3auMOJEHCTBUS YaCTHUIl U AJIEPHBIX peakiuii (1o hororpadusim).
[IpoBepka runores

1. JIBrm>keHue Tena no OKPYKHOCTH MOJ AEMCTBUEM CUJI TSKECTU U YIPYTOCTH.

2. IIpoBepka 3aKk0Ha COXPAHEHUS SHEPTUU IIPU AEHCTBUM CUJI TSHKECTU U yIIPYTOCTH



3.TemaTuueckoe NJIAHUPOBAHUE, B TOM YHCJI€E ¢ Y4eTOM pado4eil mMporpaMmMbl
BocnuTaHusa (MmoayJis " IkoabHbII ypok')

10 kaacce

Ne HasBanue teMbl

Komuue
CTBO
4acoB

JleaTebHOCTh YUUTENS C y4eTOM pabodeit
IpOrpaMMbl BOCIIUTAHUS (MOIYJIS
"[IIx0J1bHBIN YPOK')

1 | BBenenue.

dusuka B MO3HAHUH
BEIIECTBA, MOJIS,
MPOCTPAHCTBA U
BpEMEHU

3

-TIPUBJICYEHNE BHUMAHUS O0yJarOIIMXCS K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUM, UHULUUPOBAHUE
00CYX/I€HH, BRICKa3bIBAHUN CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIEHUSI K
U3Y4aeMbIM COOBITHSIM, SIBJICHUSIM,
Pa3BUBAIOLIMN U TPUMEHSIOIIUIA HABBIKU
HaOJII0/ICHUH, HAKOIIJICHUS M CUCTEMaTHU3alun
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCJIeI0BATEIILCKOM NCITEIIbHOCTH.

2 | MexaHuka

-TIPUBJICYEHNE BHUMAHUS O0yJarOIINXCS K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUM, UHULUUPOBAHUE
00CYX/IeHH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
U3Y4aeMbIM COOBITHSIM, SIBJICHUSIM,
Pa3BUBAIOLIMN U TPUMEHSIOIIUNA HABBIKU
HaOJII0ICHUH, HAKOIIJICHUS M CUCTEMaTHU3aIuy
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCJIeI0BATEIILCKOM NCITEIIbHOCTH.

3 | Kunemaruka
MaTEepUATBHOU
TOYKH

-TIPUBJICUYEHNE BHUMAHUS O0yJarOIINXCS K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YPOKax
MPEIMETOB U SIBJICHUM, UHULTUUPOBAHUE
00CYX/IC€HH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOLIMNA U TPUMEHSIOIIUNA HABBIKU
HaOJII0/ICHNH, HAKOIIJICHUS M CHCTEMaTHU3aIun
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCJIeI0BATEIILCKOM NCITEIIbHOCTH.

4 | IBuxeHue

-TIPUBJICUEHNE BHUMAHUS O0yJarOIINXCS K
LIECHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YpOKax
MPEIMETOB U SIBJICHUM, UHULIUUPOBAHUE
00CYX/IC€HH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K




N3y4aCMbIM CO6BITI/IHM, ABJICHUAM,
paBBI/IBaIOIHI/Iﬁ 141 HpI/IMCHHIOIHI/Iﬁ HaBbIKH1
Ha6HIOHCHHﬁ, HAKOIINICHUA U CUCTEMAaTHU3allu1
(I)aKTOB, OCMBICJICHHA OIIbITA B
CCTCCTBCHHOHay‘IHOﬁ ITO3HaHHA,
HCCHCHOB&TCHBCKOﬁ ACATCIBbHOCTH.

IIpoekuus ckopocTu

-TIPUBJICUYEHNE BHUMAHUS O0yJarOIINXCS K
LEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUM, UHULITUUPOBAHUE
00CYX/IC€HH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
U3Y4aeMbIM COOBITHSIM, SIBJICHUSIM,
Pa3BUBAIOLIMN U TPUMEHSIOIIUIA HABBIKU
HaOJII0/ICHUH, HAKOIIJICHUS M CUCTEMaTHU3aIun
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCJIeI0BATEIILCKOM NCITEIIbHOCTH.

Jlnnamuka
MaTEepUAITBHOU
TOYKH

-TIPUBJICUYEHNE BHUMAHUS O0yJarOIINXCS K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YpPOKax
MPEIMETOB U SIBJICHUM, UHULITUUPOBAHUE
00CYyX/IeHH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOLIMN U TPUMEHSIOIIUNA HABBIKU
HaOJII0/ICHUH, HAKOIIJICHUS M CUCTEMaTHU3aIlun
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCJIeI0BATEIILCKOM NCITEIIbHOCTH.

3akonbl HeroTOHA

-TIPUBJICUYEHNE BHUMAHUS O0yJarOIIMXCS K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YpPOKax
MPEIMETOB U SIBJICHUM, UHULITUUPOBAHUE
00CYX/I€HH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOIINN U PUMEHSIOIIMN HABBIKU
HaOJIIOACHNUM, HAKOIVICHUS U CUCTeMaTHU3aIlUuH
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCIIEA0BATEIbCKOM AESITEIbHOCTH.

[Ipumenenune
3akOHOB HproTOHA

-IIpUBJICYECHNE BHUMAHUSI O0yJarOIIUXCs K
LIECHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YpOKax
MPEIMETOB U SIBJICHUM, UHULIUUPOBAHUE
00CYX/IC€HH, BRICKa3bIBAHUN CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,




paBBI/IBaIOIHI/Iﬁ 141 HpI/IMCHHIOIHI/Iﬁ HaBBbIKH1
Ha6HIOHCHHﬁ, HAKOIINICHUA U CUCTEMAaTHU3allun
(I)aKTOB, OCMBICJICHHA OIIbITA B
CCTCCTBCHHOHay‘IHOﬁ ITO3HaHUA,
HCCHCHOB&TCHBCKOﬁ JACATCIBbHOCTH.

3aKOHEBI
COXpaHECHUS

-TIPUBJICUEHNE BHUMAHUS O0yJarOIIMXCS K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUM, UHULTUUPOBAHUE
00CYX/IC€HH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOLIMN U TPUMEHSIOIUNA HABBIKU
HaOJII0ICHUH, HAKOIIJICHUS M CUCTEMaTHU3allun
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCJIEIOBATEIILCKOM ICITEIIbHOCTH.

10

BI/I,Z[I)I PABHOBCCHA

-IIpUBJICYCHNE BHUMAHUSI O0yJarOIIUXCs K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YpOKax
MPEIMETOB U SIBJICHUM, UHULITUUPOBAHUE
00CYyX/IeHH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOIINN U PUMEHSIOIIMN HABBIKU
HaOJIIOACHNM, HAKOIVICHUS U CUCTeMaTU3aIluH
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCIIEA0BATEIbCKON AESITEIbHOCTH.

11

YupyrocTs tena

-IIpUBJICYECHNE BHUMAHUSI O0yJarOIUXCs K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YpOKax
MPEIMETOB U SIBJICHUM, UHULIUUPOBAHUE
00CYyX/IeHH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOIINN U IPUMEHSIOIIMN HABBIKU
HaOJII0ICHHH, HAKOIJICHUS M CUCTEMAaTH3aIlUH
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCIIEA0BATEIbCKON AeSITEIbHOCTH.

12

Jlnnamuka
MEPUOIUYECKOTO
JIBUKECHUS

-IIpUBJICYECHNE BHUMAHUSI O0yJarOIIUXCs K
IIEHHOCTHOMY aCMEKTy U3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUM, UHULIUUPOBAHUE
00CYX/IeHH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
pa3sBUBAIOIINN U PUMEHSIOIIMN HABBIKU




Ha6HIOI[CHHﬁ, HAaKOIINICHUA U CUCTEMAaTU3allu1
(I)aKTOB, OCMBICJICHHA OIIbITA B
CCTCCTBCHHOHaquOﬁ ITO3HaHHA,
HCCHCHOB&TCHBCKOﬁ JACATCIBbHOCTH.

13

Craruka

-IIpUBJICYCHNE BHUMAHUSI O0yJarOIUXCs K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUM, UHULIUUPOBAHUE
00CYX/I€HH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOILNN U IPUMEHSIOIIMN HABBIKU
HaOJII0ICHNH, HAKOIIJICHUS M CUCTEMaTHU3aIluy
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCJIeI0BATEIILCKON ICITEIIbHOCTH.

14

PengruBuctka
MEXaHUKa

-IIpUBJICYECHNE BHUMaHUSI O0yJarOIUXCs K
[IEHHOCTHOMY aCMEKTYy U3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUM, UHULUUPOBAHUE
00CYyX/IeHH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOIIMN U PUMEHSIOIIMN HABBIKU
HaOJII0ICHHUH, HAKOIICHUS M CUCTEMAaTH3aIlUH
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCIIEA0BATEIbCKON AeSITEIbHOCTH.

15

MonexkynspHas
¢buzuka
MonekynspHas

CTPYKTypa
BEIECTBA

-IIpUBJICYCHNE BHUMaHUSI O0yJarOIIUXCs K
IIEHHOCTHOMY aCMEKTYy U3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUM, UHULITUUPOBAHUE
00CyX/I€HH, BRICKa3bIBAHUN CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOIINN U IPUMEHSIOIIMN HABBIKU
HaOJII0ICHHUH, HAKOIJICHUS M CUCTEMAaTH3aIlUH
(haKTOB, OCMBICIICHUS OIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCIIEA0BATEIbCKON AESITEIbHOCTH.

16

MonekynspHou —
KMHETUYECKast
TEOPUS UIAEATIBHOTO
rasa

-IIpUBJICYECHNE BHUMAHUSI O0yJarOIIUXCs K
IIEHHOCTHOMY aCMEKTYy U3y4aeMbIX Ha ypOKax
PEIMETOB U SABJICHUMN, MHULIMUPOBAHUE
00CYyX/IeHH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOIINN U PUMEHSIOIIMN HABBIKU
HaOJII0ICHNH, HAKOIICHUS M CUCTEMAaTH3aIlUH




(I)aKTOB, OCMBICJICHHA OIIbITA B
CCTCCTBCHHOHay‘IHOﬁ ITO3HaHUA,
HCCHCHOB&TCHBCKOﬁ JACATCIBbHOCTH.

17

WU neanbHrblil Ta3

-IIpUBJICYECHNE BHUMaHUSI O0yJarOIIUXCs K
IIEHHOCTHOMY aCMEKTYy U3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUM, UHULTUUPOBAHUE
00CYX/I€HH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMIHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOIINN U IPUMEHSIOIIMN HABBIKU
HaOJIFOJSHHH, HAKOIUICHUS ¥ CUCTEMAaTH3aIuU
(haKTOB, OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCJIeI0BATEIILCKOM NCITEIIbHOCTH.

18

TepmoarHaMuka

-IIpUBJICYECHNE BHUMaHUSI O0yJarOIIUXCs K
IIEHHOCTHOMY aCMEKTYy U3y4aeMbIX Ha ypOKax
MPEIMETOB U ABJICHUMN, MHULIMUPOBAHUE
00CYX/IC€HH, BHICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOIINN U IPUMEHSIOIIMN HABBIKU
HaOJII0ICHHH, HAKOIJICHUS M CUCTEMAaTH3aIlUH
(haKTOB, OCMBICIICHUS OIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCIIE0BATEIbCKON AESITEIbHOCTH.

19

Kunxuii nap

-IPUBJICYEHNE BHUMAHUS O0yUarOIUXCsl K
LEHHOCTHOMY aCII€KTy U3y4aeMbIX Ha YPOKax
[IPEIMETOB U SIBJICHUI, UHULIUNPOBAHUE
00CYyX/IC€HH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPaOOTKH CBOETO JMYHOCTHOTO OTHOIIECHUS K
M3Yy4aeMbIM COOBITUSAM, SIBICHUSIM,
Pa3BUBAIOIINN U PUMEHSIOIIMN HABBIKU
HaOJI0/IEHU I, HAKOTUICHHS U CUCTeMaTH3alllH
(bakTOB, OCMBICIICHUS OTIBITA B
€CTECTBEHHOHAYYHOU ITI03HAHUS,
UCCIIEI0BATEIbCKON ACSATENBHOCTH.

20

TBepnoe Teno

-IPUBJICYEHNE BHUMAHUs O0yUarOIUXCsl K
LEHHOCTHOMY aCII€KTy U3y4aeMbIX Ha yPOKax
[IPEIMETOB U SIBJICHUN, UHULIUNPOBAHUE
00CyKII€HU1, BbICKAa3bIBAHNUI CBOETO MHEHH,
BBIPaOOTKH CBOETO JMYHOCTHOTO OTHOIIECHUS K
M3Yy4aeMbIM COOBITUSM, SIBICHUSIM,
Pa3BUBAIOIINN U PUMEHSIOIIMN HABBIKU
HaAOJI0/IEHUH, HAKOTUICHHS U CUCTeMaTH3alllH
(akTOB, OCMBICIICHUS OTIBITA B




CCTCCTBCHHOHay‘IHOﬁ ITO3HaHHA,
HCCHCHOB&TCHBCKOﬁ JACATCIBbHOCTH.

21

Mexannueckue
BOJIHBI. AKYCTHKA

-IIpUBJICYECHNE BHUMAHUSI O0yJarOIIUXCs K
IIEHHOCTHOMY aCMEKTYy U3y4aeMbIX Ha ypOKax
MPEIMETOB U ABJICHUMN, MHULIMUPOBAHUE
00CYX/IeHH, BRICKa3bIBAHUW CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM,
Pa3BUBAIOIINN U PUMEHSIOIIMN HABBIKU
HaOJII0ICHHUH, HAKOIJICHUS M CUCTEMAaTH3aIlUH
(haKTOB, OCMBICIICHUS OIBITA B
€CTECTBEHHOHAYYHOM ITO3HAHMS,
HCCIIEA0BATEIbCKON AESITEIbHOCTH.

22

DJIEKTPOCTaTUKA

-IPUBJICYEHNE BHUMAHUS O0yUarOIUXCsl K
LEHHOCTHOMY aCII€KTy U3y4aeMbIX Ha YPOKax
[IPEIMETOB U SIBJICHUN, UHULIUNPOBAHUE
00CYKII€HU1, BBICKAa3bIBAHUI CBOETO MHEHU,
BBIPa0OTKH CBOETO JMUYHOCTHOTO OTHOIIICHUS K
M3Yy4aeMbIM COOBITUSM, SIBICHUSIM,
Pa3BUBAIOIINN U PUMEHSIOIIMN HABBIKU
HaAOJI0/IEHUH, HAKOTUJICHHSI U CUCTeMaTH3alllH
(bakTOB, OCMBICIICHUS OTIBITA B
€CTECTBEHHOHAYYHOU ITI03HAHUS,
UCCIIEI0BATEIbCKON ACSATENBHOCTH.

23

DIEeKTpOCTaTUYECK
o€ 1oJie

-IPUBJICYEHNE BHUMAHUS O0yUarOIUXCsl K
LEHHOCTHOMY aCII€KTy U3y4aeMbIX Ha yPOKax
IPEIMETOB U SIBJICHUN, UHULIUUPOBAHUE
00CYKII€HU, BbICKAa3bIBAHUI CBOETO MHEHU,
BBIPaOOTKH CBOETO JMYHOCTHOTO OTHOIIECHUS K
M3Yy4aeMbIM COOBITUSM, SIBICHUSIM,
Pa3sBUBAIOIINN U PUMEHSIOIIMN HABBIKU
HaOJII0/IEHU I, HAKOTUJICHHSI U CUCTeMaTH3alllH
(bakTOB, OCMBICIICHUS OTIBITA B
€CTECTBEHHOHAYYHOU ITI03HAHUS,
MCCIIEIOBATENIbCKOM AESTEIBHOCTH.

24

IloBTOpEeHue

-IPUBJICYEHNE BHUMAHUS O0yUarOIUXCsl K
LEHHOCTHOMY aCII€KTy U3y4aeMbIX Ha YPOKax
[IPEIMETOB U SIBJICHUN, UHULIUNPOBAHUE
00CYKII€HU, BbICKAa3bIBAHUI CBOETO MHEHH,
BBIPA0OTKH CBOETO JINYHOCTHOIO OTHOLLIEHUS K
M3Yy4aeMbIM COOBITUSM, SIBICHUSIM,
Pa3BUBAIOIINN U PUMEHSIOIIMN HABBIKU
HaOJI0/IEHUH, HAKOTUICHHSI U CUCTeMaTH3alliH
(bakTOB, OCMBICIICHUS OTIBITA B
€CTECTBEHHOHAYYHOU ITIO03HAHUS,




HCCIIC0BATEIILCKOM I€ITEIbHOCTH.

HUToro

170

11 kaacce

No

Ha3Banue TeMbl

KomuuectBo
JacoB

JlesiTeNnbHOCTh YUUTENS C YUeTOM paboueit
IpOrpamMMbl BOCIIUTAHUS (MOYJIS
"[IIxosibHBIN YpOK'")

DNeKTpOIMHAMMUKA.
[TocTosiHHBIN
AIEKTPUYECKUN TOK

-PUBJICYEHNE BHUMAHUS 00yUJarOIMUXCs K
LIECHHOCTHOMY aCTEKTY U3y4aeMbIX Ha
YPOKax MPEAMETOB U SIBJICHUH,
WHUIIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITUSIM,
SIBJICHUSIM, Pa3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKM HAOIIOICHUH,
HAKOIJICHUS U CUCTEMATU3aINK (PaKTOB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOW IT03HAHUS,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

ConpoTuBIieHHE

-IIpUBJICYCHUE BHUMAHUSI O0yJarOuXCcs K
IIECHHOCTHOMY aCTEKTY U3y4aeMbIX Ha
YPOKax MPEeAMETOB U SIBJICHUH,
WHUILIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAaHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, Pa3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKW HAOIOICHUH,
HAKOILJICHUS U CUCTEMATU3AINH (PaKTOB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOW IT03HAHU,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

N3smepenue Toka u
HaNpsHKeHUs

-IIpUBJICYCHUE BHUMAHUSI O0yJarOuXcs K
IIECHHOCTHOMY aCTEKTY U3y4aeMbIX Ha
YpOKax MPEeAMETOB U SIBJICHUH,
WHUILIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAaHUM CBOETO MHEHMS,
BBIPA0OTKH CBOETO JINYHOCTHOTO
OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, Pa3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKW HAOIOICHUH,
HAKOIJICHUS U CUCTEMATU3AINH (PaKTOB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOW ITO3HAHUS,




HCCJICIOBATEILCKOM ICSITEIbHOCTH.

MarautHoe nosie

-IIpUBJICYCHUE BHUMAHUSI O0yJarouXxcs K
IIECHHOCTHOMY aCTEKTY U3y4aeMbIX Ha
YPOKax MPEeIMETOB U SIBJICHUH,
WHUILIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBaHUM CBOEIO MHEHMS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO
OTHOIIIEHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, PAa3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKY HAOIIOICHUH,
HAKOIJICHUS U CUCTEMATU3aINK (PaKTOB,
OCMBICJICHHS OIIBITA B
€CTECTBEHHOHAYYHON IO3HAHUS,
HCCIICIOBATEILCKOM I€ITEILHOCTH.

MarguTHbBIN ITOTOK

-IIpUBJICYCHUE BHUMAHUsI O0yJarouxcs K
[IEHHOCTHOMY aCTEKTy U3y4aeMbIX Ha
YpOKax MPEAMETOB U SIBJICHUH,
WHUIIMAPOBAHUE O0CYKICHUH,
BBICKA3bIBAHUM CBOETO MHEHUS,
BBIPA0OTKH CBOETO JINYHOCTHOTO
OTHOIIEHUS K H3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, PAa3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKY HAOIIOICHUH,
HAKOTUICHUS U CHCTeMaTu3aluu (HaKToB,
OCMBICJICHHS OIIBITA B
€CTECTBEHHOHAYYHON IO3HAHUS,
HCCIICIOBATEILCKOM I€ITEILHOCTH.

QHCKTpOMaFHCTI/IBM

-IIpUBJICYCHUE BHUMAHUSI O0yJarouXcs K
LIECHHOCTHOMY aCHEKTy U3y4aeMbIX Ha
YPOKAaX MPEAMETOB U SIBIICHUU,
WHUIIMAPOBAHUE O0CYKICHUA,
BBICKA3bIBaHUM CBOEIO MHECHMS,
BBIPA0OTKH CBOETO JINYHOCTHOTO
OTHOIIEHUS K W3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, Pa3BUBAIOIIUN U
MIPUMEHSIONINM HABBIKK HAOJIIOACHUH,
HAKOTUICHUS U CHCTeMaTu3aluu (HaKToB,
OCMBICJICHHS OIIBITA B
€CTECTBEHHOHAYYHON IO3HAHUS,
HCCIICIOBATEILCKOM ICITEILHOCTH.

Llenn nepemeHHOrO
TOKa

-PUBJICYEHNE BHUMAHUS 00yUJarOIMUXCs K
EHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YPOKAaX MPEAMETOB U SIBIICHUU,
WHUIIMAPOBAHUE O0CYKICHUMH,
BBICKA3bIBAHUN CBOECTO MHCHMUS,




BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITUSIM,
ABJICHUSM, PA3BUBAIOIIUN U
MIPUMEHSIONINM HABBIKU HAOJIIOACHUH,
HAKOTUICHUS U CUCTeMaTu3aluu (HaKToB,
OCMBICJICHHS OIIBITA B
€CTECTBEHHOHAYYHOW IT03HAHUS,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

DNEeKTpOMarHuTHOE
U3JIyYECHHE

-PUBJICYEHNE BHUMAHUS 00yUJarOIMMUXCs K
LIECHHOCTHOMY aCHEKTy U3y4aeMbIX Ha
YPOKAaX MPEAMETOB U SIBJICHUU,
WHUIIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITUSIM,
ABJICHUSIM, PA3BUBAIOIIUN U
MIPUMEHSIONIUM HABBIKU HAOJIIOACHUH,
HAKOTUICHUS U CHCTeMaTu3aluu (HaKToB,
OCMBICJICHHMS OIIbITA B
€CTECTBEHHOHAYYHOW IT03HAHU,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

['eomerpuueckas
ONTHKA

-PUBJICYEHNE BHUMAHUS 00yUJarOIMUXCs K
LIECHHOCTHOMY aCHEKTY U3y4aeMbIX Ha
YpOKax MPEeAMETOB U SIBJICHUH,
WHUIIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAaHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITHSIM,
ABJICHUSM, PA3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKY HAOJIOICHUH,
HAKOIJICHUS U CUCTEMATU3AINH (PaKTOB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOW IT03HAHU,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

10

Onrtuka

-PUBJICYEHNE BHUMAHUS 00yUJarOIMMUXCs K
IIECHHOCTHOMY aCTEKTYy U3y4aeMbIX Ha
YpOKax MPEeAMETOB U SIBJICHUH,
WHUILIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITUSIM,
SIBJICHUSIM, Pa3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKY HAOIOICHU,
HAKOILJICHUS U CUCTEMATU3AINH (PaKTOB,
OCMBICJICHHUS OIThITA B




CCTCCTBCHHOHaquOﬁ ITIO3HaHUAI,
HCCJ'ICI[OB&TCJII)CKOﬁ ACATCIBHOCTH.

11

BonHoBas ontuka

-IIpUBJICYCHUE BHUMAHUSI O0yJarOuxcs K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha
YpOKax MPEeAMETOB U SIBJICHUH,
WHUIIMAPOBAHUE O0CYKICHUA,
BBICKA3bIBAHUM CBOETO MHEHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO
OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, Pa3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKM HAOIIOICHUH,
HAKOTUICHUS U CHCTeMaTu3aluu (HaKToB,
OCMBICJICHHS OIIBITA B
€CTECTBCHHOHAYYHON IO3HAHUS,
HCCIICIOBATEILCKOM IEITEILHOCTH.

12

KBaHToBas Teopusi
AIIEKTPOMArHUTHOTO
U3JIyYEHUS U
BEIIIECTBA

-IIpUBJICYCHUE BHUMAHUSI O0yJarouxcs K
LIECHHOCTHOMY aCTEKTY U3y4aeMbIX Ha
YPOKAaX MPEAMETOB U SIBJICHUU,
WHUIIMAPOBAHUE O0CYKICHUMH,
BBICKA3bIBaHUM CBOEIO MHEHMS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO
OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, PAa3BUBAIOIIUN U
MIPUMEHSIONINM HAaBBIKU HAOJIIOACHUH,
HAKOTUICHUS U CHCTeMaTu3aluu (HaKToB,
OCMBICJICHHS OIIBITA B
€CTECTBEHHOHAYYHON IO3HAHUS,
HCCIICIOBATEILCKOM I€ITEILHOCTH.

13

Crtpoenus atToma

-PUBJICYEHNE BHUMAHUS 00yUJarOIMMUXCs K
LIECHHOCTHOMY aCHEKTy U3y4aeMbIX Ha
YPOKAaX MPEAMETOB U SIBJICHUU,
WHUIIMAPOBAHUE O0CYKICHUMA,
BBICKA3bIBaHUM CBOEIO MHEHMS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO
OTHOIIIEHUS K U3y4aeMbIM COOBITHSIM,
ABJICHUSM, PA3BUBAIOIIUN U
MIPUMEHSIONINM HAaBBIKK HAOJIIOACHUH,
HAKOTUICHUS U CHCTeMaTu3aluu (HaKToB,
OCMBICJICHHS OIIBITA B
€CTECTBEHHOHAYYHON IO3HAHUS,
HCCIICIOBATEILCKOM I€ITEILHOCTH.

14

dusumka aToMHOT0
sapa

-IPUBJICYCHNE BHUMAHUS 00yUaIOUXCcs K
LEHHOCTHOMY aCIE€KTY U3y4aeMbIX Ha
YPOKAaX MPEAMETOB U SIBIICHUU,
UHUIIMHUPOBAHUE O0CYXKIACHHIH,




BBICKA3bIBAHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITUSIM,
ABJICHUSM, PA3BUBAIOIIUN U
MIPUMEHSIONINM HABBIKU HAOJIIOACHUH,
HAKOTUICHUS U CHCTeMaTu3aluu (HaKToB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOW IT03HAHUS,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

15

DOnemeHTapHbIe
YaCTHIIbI

-PUBJICYEHNE BHUMAHUS 00yUJarOIMUXCs K
LIECHHOCTHOMY aCHEKTy U3y4aeMbIX Ha
YPOKax MPEAMETOB U SIBJICHUH,
WHUIIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITUSIM,
ABJICHUSM, PA3BUBAIOIIUN U
MIPUMEHSIONIUM HABBIKK HAOJIIOACHUH,
HAKOIJICHUS U CUCTEMATU3aINK (PaKTOB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOW IT03HAHUS,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

16

Oo0o01maromee
MMOBTOPCHHE.
BBenenne

-PUBJICYEHNE BHUMAHUS 00yUJarOIMUXCs K
LIECHHOCTHOMY aCTEKTY U3y4aeMbIX Ha
YpOKax MPEeAMETOB U SIBJICHUH,
WHUIIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, Pa3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKM HAOIOICHUH,
HAKOIJICHUS U CUCTEMATU3AINH (PaKTOB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOW IT03HAHU,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

17

MexaHnuka

-IIpUBJICYCHUE BHUMAHUSI O0yJarouXxcs K
[IECHHOCTHOMY aCTEKTY U3y4aeMbIX Ha
YpOKax MPEeAMETOB U SIBJICHUH,
WHUIIMUPOBAHUE 0OCYKICHHM,
BBICKA3bIBAHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, Pa3BUBAIOLIUN U
MPUMEHSIOIINN HaBBIKW HAOIIOICHUH,
HAKOIIJICHUS U CUCTEMAaTU3au (PaKkToB,




OCMBICJICHHA OIIbITA B
CCTCCTBCHHOHaquOﬁ IIO3HAaHHAI,
HCCHCHOB&TCHBCKOﬁ ACATCIBHOCTH.

18

MounekyisipHas
(dbusuka

-IIpUBJICYCHUE BHUMaHUSI O0yJaroOuxcs K
IIECHHOCTHOMY aCTEKTYy U3y4aeMbIX Ha
YPOKAaX MPEAMETOB U SIBJICHUU,
WHUIIMAPOBAHUE O0CYKICHUMH,
BBICKA3bIBaHUM CBOEIO MHEHMS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO
OTHOIIIEHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, Pa3BUBAIOLIUN U
MIPUMEHSIONINM HABBIKK HAOJIIOACHUH,
HAKOTUICHUS U CHCTeMaTu3aluu (paKToB,
OCMBICJICHHS OIIBITA B
€CTECTBEHHOHAYYHON IO3HAHUS,
HCCIICIOBATEILCKOM I€ITEILHOCTH.

19

SHCKTpO,Z[I/IHaMI/IKa

-IIpUBJICYCHUE BHUMAHUSI O0yJarOIuXCcs K
LIECHHOCTHOMY aCHEKTy U3y4aeMbIX Ha
YPOKAaX MPEAMETOB U SIBJICHUU,
WHUIIMAPOBAHUE O0CYKICHUH,
BBICKA3bIBaHUM CBOEIO MHECHMS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO
OTHOIIIEHUS K U3y4aeMbIM COOBITHSIM,
ABJICHUSM, PA3BUBAIOIIUN U
MIPUMEHSIONIUM HAaBBIKK HAOJIIOACHUH,
HAKOTUICHUS U CHCTeMaTu3aluu (HaKToB,
OCMBICJICHHS OIIBITA B
€CTECTBEHHOHAYYHON IO3HAHUS,
HCCIICIOBATEILCKOM I€ITEILHOCTH.

20

DJEeKTPOMarHuTHOE
U3JIy4eHUe

-PUBJICYEHNE BHUMAHUS O0yUJarOIMUXCs K
LIECHHOCTHOMY aCHEKTY U3y4aeMbIX Ha
YPOKAaX MPEAMETOB U SIBIICHUU,
WHUIIMAPOBAHUE O0CYKICHUH,
BBICKA3bIBaHUM CBOEIO MHECHMS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITHSIM,
ABJICHUSM, PA3BUBAIOIIUN U
MIPUMEHSIONINM HAaBBIKK HAOJIIOACHUH,
HAKOTUICHUS U CHCTeMaTu3aluu (HaKToB,
OCMBICJICHHS OIIBITA B
€CTECTBEHHOHAYYHON IO3HAHUS,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

21

dusuka BLICOKUX
DHEPIUui

-PUBJICYEHNE BHUMAHUS O0yUJarOIMUXCs K
LIECHHOCTHOMY aCHEKTy U3y4aeMbIX Ha
YPOKAaX MPEIMETOB U SIBJICHUU,




WHUIIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITHSIM,
ABJICHUSM, PA3BUBAIOIIUN U
MIPUMEHSIONINM HABBIKK HAOJIIOACHUH,
HAKOIJICHUS U CUCTEMATU3AINH (PaKTOB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOW IT03HAHUS,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

22

dusnueckui
MPAKTUKYM

-PUBJICYEHNE BHUMAHUS 00yUJarOIMUXCs K
LIECHHOCTHOMY aCHEKTY U3y4aeMbIX Ha
YpOKax MPEeAMETOB U SIBJICHUH,
WHUIIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITUSIM,
SABJICHUSM, PA3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKY HAOIIOICHUH,
HAKOIJICHUS U CUCTEMATU3aINH (aKTOB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOW I103HAHUS,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

23

dusnueckui
MPAKTUKYM

-IIpUBJICYCHNUE BHUMAHUSI O0yJarouxcs K
IIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha
YpOKax MPEeAMETOB U SIBJICHUH,
WHUIIMUPOBAHUE 00CYKICHHM,
BBICKA3bIBAaHUM CBOETO MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, PAa3BUBAIOIIUN U
MPUMEHSIOIINN HaBBIKW HAOIIOICHUH,
HAKOILJICHUS U CUCTEMATU3AINH (PaKTOB,
OCMBICJICHHS OIIbITA B
€CTECTBEHHOHAYYHOW I103HAHUS,
HCCJICIOBATEILCKON ACSITEIbHOCTH.

dusnueckui
MPAKTUKYM.
Pemenue 3anau

-IIpUBJICYCHUE BHUMAHUSI O0yJarOuXcs K
[IECHHOCTHOMY aCTEKTY U3y4aeMbIX Ha
YpOKax MPEeAMETOB U SIBJICHUH,
WHUIIMUPOBAHUE 0OCYKICHHM,
BBICKA3bIBAHUM CBOETO MHEHMS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO
OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, PAa3BUBAIOIIUN U
IPUMEHSIONN HaBBIKM HAOJIOICHUH,




HaKOIINICHHUA U CUCTCEMAaTHU3alluH q)aKTOB,
OCMBICJICHHA OIIbITA B
CCTCCTBCHHOHaquOﬁ ITIO3HAaHMHAI,
HCCHCHOB&TCHBCKOﬁ ACATCIBHOCTH.
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