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Hoacnumenvnasn 3anucka

PaGouas mporpamma yueOHOro npeamera «@®u3mka» pa3zpaboTaHa B COOTBETCTBUU C
tpedboBanussmMu OI'OC COO (npukaz MunoOpHayku Poccun ot 17.05.2012 1. Ne 413), ¢ yueTom
NPUMEPHOH OCHOBHOM 00pa30BaTENbHOM NPOTpaMMBbl  CPEAHEro OO0Imero obpa3oBaHuUs
(omobperna ®YMO, npotokon ot 28.06.2016r. Ne 2/16-3), Ha ocHOBe y4eOHOTO TIOCcOOUs A.B.
Hlatanuaa «®@wusuka. Paboume mporpammbl. IlpeamerHas nuHUS y4eOHHUKOB —cepuu
«Knaccuueckuit  kype»/ M.: Ilpocsemenne, 2017; yue6HOro miana MBOY «Cpennss
oOuieoOpa3oBarebHas 1MKoJIa» C.ANKHHO; MPUBEJCHA B COOTBETCTBUE B YaCTU COJIEP)KAHUA U
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS C TpeOoBaHUAMU (QenepaibHOil 00pa3oBaTeNbHOM
MporpaMMoil cpeanero oobumiero oOpa3oBaHus (YTBEpXKACHHOM mpukazoM MuUHUCTEpCTBA
npocBemenuss Poccmiickoit  ®deneparun ot 18.05.2023 1. Ne371 «OO06 yTBepkaCHHH
(dbenepaibHON 00pa30BaTEIBHON MTPOTPAMMBI CPETHETO 0OIIET0 00OpPa30BaHUSY).

B cucreme ecrecTBeHHO-HaydyHOro 0Opa3oBaHUS (HU3MKA KaK y4eOHBIA MpPEIMET 3aHUMAaeT
BaXHOE MECTO B (DOPMHUPOBAHUM HAYYHOTO MHPOBO33PEHHSI W O3HAKOMIICHHS OOYYarOIIUXCS C
METOAaM{ HAy4YHOTO MO3HAHUS OKPYKAIOLIET0O MHpa, a Takke C (QU3UYECKUMH OCHOBAMHU
COBPEMEHHOT0 ITPOU3BOJICTBA U OBITOBOTO TEXHUYECKOI'O OKPYKEHHsI YeJIOBeKa.

HIkonbHBIH Kypc (QHU3UKH — CHUCTEMOOOpA3ylOIMH /sl €CTECTBEHHO-HAy4YHBIX YUEOHBIX
IIPEIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE COJIEPXKAHHUsS XMUMMHU, OUOJIOTHH,
¢uznyeckoil reorpaduu U aCTPOHOMMUHU.

Wzyuenne QpuU3NKHU SABISETCS HEOOXOTUMBIM HE TOJIHKO JJISi OBJIAJICHUSI OCHOBAMHU OJTHOU W3
€CTECTBCHHBIX HAYK, SBJISIONICHCS KOMIIOHEHTOW o00mero ooOpazoBaHus. 3HaHHEe (QU3UKH B €
HUCTOPUYECKOM pa3BUTUM IIOMOTaeT 4YeJIOBEKY MOHATh IHpouecc (OPMUPOBAHUSA JIPYrHX
COCTaBJISIOLINX COBPEMEHHOM KYNbTYpbl. ['yMaHUTapHOE 3HaueHHE (PU3MKU KaK COCTAaBHOM 4acTu
ob1miero oOpa3oBaHUsI COCTOMT B TOM, YTO OHAa CHOCOOCTBYET CTAHOBJIEHHUIO MHPOIOHMMAHUS U
Pa3sBUTHIO HAyYHOTO CHoco0a MBIIUIEHHS, MO3BOJISIOUIET0 OOBEKTUBHO OLIEHUBATh CBEJCHUS 00
okpykatomeM mupe. Kpome Toro, oBinajgeHne OCHOBHBIMM (DU3MYECKHMMHU 3HAHMSIMU Ha 0a30BOM
YPOBHE HEOOXOIMMO MPAKTUYECKH KaXKAOMY YEJIOBEKY B COBPEMEHHOM JKU3HU.

Henun nzydyenus pusmku:

—  (opmupoBanue y OOydyarOUIMXCS YBEPEHHOCTH B LIEHHOCTH 00pa30BaHUs, 3HAYUMOCTH
¢u3nyeckux 3HAHUH JUIS KaXJOTO 4YelloBeKa, HE3aBUCUMO OT €ro mnpodeccuoHaIbHON
NESITENIbHOCTH;

— OBJAJCHME OCHOBOIIOJATAIOUIMMU  (U3NYECKUMHU 3aKOHOMEPHOCTSMH, 3aKOHAaMH U
TEOPUSMU;

— npuobpeTeHHe 3HAHMM O (QyHIAMEHTAJIBHBIX (U3MUECKHUX 3aKOHAX, JEKAIIMX B OCHOBE
COBpPEMEHHOW (U3MYECKOl KapTHHBI MUpa, 0 Hauboyiee BaXKHBIX OTKPBITUAX B 00JIACTH (DU3UKH,
OKa3aBILUX OINpENeNsIoNee BIUSHIE HAa pa3BUTHE TEXHUKU; MOHUMaHHE (U3UYECKOHN CYITHOCTH
SIBJICHUM, HaOIIoAaeMbIX BO BeelleHHOi;

—  OBJIQJICHHE OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHMSI PUPOIbI, UCTIOIb3yeMbIE B (PU3UKE:
HaOII0ZIeHNe, ONMCaHUe, W3MEPEHHUE, BBIIBUKEHHWE TUIOTE3, IPOBEACHHE HKCIEPUMEHTA;
OBJIaJICHUE YMEHUSIMHU 00padaThIBaTh JaHHBIE YKCTIEPUMEHTA, OOBACHATH MOJTYYEHHBIE PE3YNIbTaThI,
yCTaHaBJIMBATh 3aBUCUMOCTH MEXy (pU3HMUECKUMH BeTMYMHAMU B HAOJII0/1aeMOM SIBJICHUH, JeTaTh
BBIBO/IbI;

- 0Tpa6OTKa YMCHHA pCIIATh 3aa4n 0a30BOro YPOBH: CJIOXKHOCTHU,



— TpHOOpEeTeHHEe OMbITa pPa3HOOOpa3HOW JESATEeIBHOCTH; YMEHUN CTaBUTh 3aJaud, peIIaTh
npoOJieMbl, TPUHUMATh PEIICHUs, HCKaTh, aHAIM3UPOBaTh W 0OpabaThiBaTh WH(OpPMAIUIO;
KITIOYEBBIX KOMIICTEHIIMH, MMEIOUIMX YHHBEPCAIbHOE 3HAYCHUE: KOMMYHUKATHBHBIX HaBBIKOB,
HABBIKOB COTPYJIHHYECTBA, HABBIKOB M3MEPCHHN, HABBIKOB A(PQPEKTUBHOTO U 0E30MaCHOTO
HCIIOJIb30BAaHUS PA3JINYHBIX TEXHUYECKUX YCTPOUCTB;

—  OCBOGHHE CHOCOOOB HCIOJNB30BAHUS (PU3MUYECKMX 3HAHWUN ISl PEUICHHUS MPAKTHYCCKUX
3ajmad, Ui OOBSCHEHHS SBJICHUW OKPYXKAlOIIeH JeHCTBUTENLHOCTH, I OOecredeHus
0€30MaCHOCTH KHM3HU U OXPaHbl IPUPOJIBI,

—  pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEILICKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B
nporecce MPHOOPETEHUsI 3HAHUH C WUCIOJIB30BAHUEM DA3JIUYHBIX WCTOYHUKOB HMHGOpPMAIMUA H
COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHW; YyMeHUEe (OpMYIHpOBaTh W OOOCHOBBIBATH
COOCTBEHHYIO TO3MIIMIO 10 OTHOIICHUIO K (pu3nueckod HH(pOpMaIuu, MOIydaeMold M3 pasHbIX
HCTOYHHUKOB;

—  BOCIHMTaHHUE YBaXUTEJIHHOTO OTHOILICHHS K YUCHBIM U MX OTKPBITUSM; YyBCTBA TOPJIOCTH 32
POCCUICKYIO (PU3HUECKYIO HAYKY.

YcneurHocTh  M3y4YeHHsI IpeAMeTa CBf3aHa C  OBJAQJCHHEM OCHOBaMH  y4eOHO-
HCCIIEA0BATENIBCKOM  IEATEIBHOCTH, IPUMEHEHUEM IIOJYYECHHBIX 3HAHMW IIpU  PELICHHUH
MPAKTUYECKUX M TEOPETUICCKHX 3a/1a4.

Conepxanue Kypca (GpU3MKH B IPOrpaMMe CPEIHEro o0mero o0pa3oBaHusi CTPYKTYPHUPYETCs
Ha OCHOBE (M3MYCCKHX TCOPHH M BKIIOYACT CIICAYIOUIME pa3[elibl: HAYYHBIH METOJ TO3HaHUS
MPUPOJIbI, MEXaHHKA, MOJICKYJIsIpHAsT (PU3MKA U TEPMOIAMHAMUKA, dJICKTPOINHAMHKA, KOJICOaHUS U
BOJIHBI, OINITHKA, CIICIIMATIbHAS TEOPHsI OTHOCHTEIBHOCTH, KBAaHTOBas (PH3UKa, CTpOCHHE BeeneHHOM.

Mecto npeamMera B y‘leﬁHOM IJIaHe

Pabouas mporpamma mo ¢usnke ais 6a30Boro ypoBHs pazpadborana u3 pacuera 136 dacoB 3a
nBa rojia o0y4yenwus, mo 2 yaca B Henento B 10 u 11 xmaccax.

VY4ebHOo-MeToIMuecKoe obecreueHme:
1. Msakumes I'. {., byxosues b. b., Corckuit H. H. / [Tox pen. [lapdentreBoit H. A. «®uzuka 10
kiacc. ba3oBwiit u yrinyosnennsiii ypoBHu» — M.: TIpocBenienue
2. Msxumes I'. §., Byxosues b. b., Hapyrun B. M. / [Tox pex. [lapdentreBoit H. A. «®u3nka 11
kiacc. ba3oBwiit u yriyosnennsiii ypoBHu» — M.: TIpocBenienue



Cooepicanue yueonozo npeomema
10 knacc

du3uka u eCTeCTBeHHO-Hay‘{HLIﬁ METO/d MO3HAHUA IPUPOABI

Ouznka — (QyHIaMeHTaIbHAas Hayka O TMpUpoae. MeToabl HAy4YHOTO HCCIEIOBAHUS
¢busnueckux sBaeHuid. MonenupoBanue (HU3NYECKUX SABICHHUNA M mporieccoB. OU3MUECKUI 3aKOH —
rpaHyIbl TPUMEHUMOCTH. PU3NUECKHE TEOPHH M MPUHIIMIT COOTBETCTBUA. Poib 1 MecTo (pu3uKu B
(bopMHpPOBaHUN COBPEMEHHON HAy4HOW KapTHHBI MHUpA, B MPAKTUYECKON ACATEIBHOCTH JIIOACH.
Qusuka u Kynemypa.

MexaHuka

Kunemamuxka. I'paHunpl NIPUMEHUMOCTH KJIACCUYECKOM MexaHuKH. [IpocTpaHCTBO M Bpems.
OTHOCHUTENBHOCTh MeXaHW4yeckoro JBukeHus. Cucrtembl orcyera. CKalspHble U BEKTOPHbBIE
¢usnveckue BeIMUYUHBL. BakHeHIIMe KHHEMaTHYECKHE XapaKTePHCTUKH — TepeMeleHHeE,
CKOpPOCTb, yCKOpeHHE. OCHOBHBIE MOJENM TEl U JBHKCHHUI: PABHOMEPHOE U PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE ABM)KEHUE; PABHOMEPHOE JIBM)KEHUE 110 OKPYKHOCTH.

Junamuka. Bzaumopeiicrsue ten. fIpnenue nnepuun. Cuna. Macca. lHepuuanbHble CUCTEMBbI
orcuera. 3akoHbl TMHaMUKUA HeroToHa. Cuna TskecTu, Bec, HeBeCOMOCTh. CHIIbI YIPYTOCTH, CHIIbI
TpeHHs. 3aKOHBI:BCEMUPHOTO TATOTeHUSs, ['yka, TpeHus. HMcnonvsosanue 3aKOHO8 MeXaHUKU OJisl
00bACHEeHUs 08UNCEHUS HEDECHBIX mel U Ol PA36UMUSL KOCMUYECKUX UCCTe008AHULL.

Nmnynsc maTepuanibHOM TOYKM W cucteMbl. Mmmynbc cuiibl. M3MeHeHue M coxpaHeHue
uMmnyiasca. Mexanuueckass pabora. MoimHocTs. MexaHudeckasi SHEprusi MaTepUaIbHON TOUYKU U
CUCTEMBI. 3aKOH COXPaHEHUsI MEXaHUYECKOM dHepruu. PaboTa CUiIbl TSYKECTH U CUJIbI YIIPYTOCTH.

Cmamuka. I'uopomexanuka. Pasnogecue mamepuanvHou mouku u meepoo2o mead. Ycnosus
pasnosgecus. Momenm cunvi. Pasnosecue scuokocmu u 2asa. /eusicenue scuokocmenl u 2azos.

Jlabopamopusie pabomoi:
N3ydeHne IBUKCHHS TEJa 110 OKPYKHOCTH.
W3mepenue skeCTKOCTH MPYKUHBI.
N3mepenue kodpuirienTa TpeHUs CKOIbKEHHUS.
N3ydeHne 3akoHa COXpaHEHHs] MEXaHHUUECKON YHEPTUH.

a s wnh e

N3yuenue paBHOBecHUs Tela MO JEHCTBUEM HECKOJIBKUX CHIL
MouexkyasipHas (pu3uKa ¥ TEepMOAUHAMHKA

Monekynsipao-kuHetnueckas teopusi (MKT) cTpoenust BemiecTBa U ee 3KCIEPUMEHTaIbHbIE
Jl0Ka3aTeNbCcTBAa. TeIuioBoe paBHOBecue. AOCOIIOTHAsS TeMmIepaTrypa Kak Mepa CpeaHen
KMHETUYECKOW DHEPrMM TEIUIOBOTO JBMI)KEHUS 4YacTHIl BellecTBa. MoJenb HIealnbHOro rasa.
JlaBiieHne raza. YpaBHEHHE COCTOSIHMS MIEANBHOrO rasa. YpasHeHue MeHpneneeBa—Knaneiipona.
I"a30BBbI€ 3aKOHBI.

ArperaTHble COCTOSIHMA BelllecTBa. B3anMHble npeBpalieHus )XKUIKOCTU U Ta3a. Braswcnocmy
6o30yxa. Mooenv cmpoenusa owcuokocmeri.IlopepxHOCTHOE HaTskeHue. Kpucrammdeckue u
amMop(QHbIe Terna.



Buyrpennsis sneprusi. Pabota m Termsonepenaya Kak crnocoObl W3MEHEHHUS BHYTPEHHEH
SHEepruu. YpaBHeHHE TemoBoro Oamanca. IlepBblif 3akoH TepmonumHamuku. HeoOpaTumocTtb
TeroBbIX npoueccos. [Ipuanuns! aeiicteus u KIIJ[ TernoBeix MamuH.

Jlabopamopusie padbomoi:
1. DOxkcnepumeHTanbHas nposepka 3akoHa ['eit-JIroccaxka.

DJIeKTPOAMHAMMKA

Inekmpocmamura. DNEKTpUUECKUE 3aps/ibl. 3aKOH COXpPaHEHHUS OJJIEKTPHUYECKOro 3apsja.
3axon Kynona. Dnextpuueckoe nose. HanpsskeHHOCTh U MOTEHIMAT 3JIEKTPOCTATUYECKOTO TOJISL.
JluHMM  HAOpPSDKEHHOCTH M OKBUIIOTEHIMANbHBIE TMOBEpXHOCTH. [lpuHummnm cynepno3unuu
noJei./I[posooHuKu, noIynpo8ooOHUKY U OudieKkmpuku. INEKTpoeMKocTh. Konaencarop.

3akonvl nocmoanno2o moka.lloctosHubIi nexkTpuueckuid Tok. Cuiia Toka. ConpoTUBIICHUE.
[locnenoBarenbHOe ¥ MapajjleibHOE COEIWHEHHE MPOBOJHUKOB. 3akoH JDxoyns-Jlenia.
OnexTpoABuKyIias cwia. 3akoH OMa Juisl MOJHOW 1enu. DJNEKTPUYECKUH TOK B IPOBOJHHUKAX,
AJIEKTPOJIUTAX, MOJYNPOBOAHUKAX, ra3ax U BakyyMme. Ceepxnposooumocniv.

Jlabopamopuwie pabomoi:

1. Vsyuenue nocienoBaTebHOIO U NAPALIEILHOTO COSAUHEHHS TPOBOJHHKOB.
2. Wsmepenue DJIC 1 BHYTPEHHETO CONPOTHBIICHHS HCTOYHHMKA TOKA.

11 knacc
DJIeKTPOAMHAMMKA

Maznummnoe none. IneKmpomazHumHan UHOYKYUA

ITocTostHHBIE MarHUTHI. B3anMoaencTBHE IOCTOSHHBIX MAarHUTOB. MaruutHoe nojue. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMN cynepno3sunnym MarHUTHBIX ITosiel. JIMHUM MarHUTHOM MHIYKIUH.
KapTuna nuHMil MAarHUTHON MHIYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MaruutHoe mose NpOBOJAHMKA € TOKOM. KapTWHa NMHMN MHAYKIMHM MarHUTHOIO IOJIA
JUIMHHOTO IIPSIMOTO NMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOIO IIPOBOJHUKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena. BzanmoaelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moysb M HamnpasicHUE. [[BHkeHNE 3apsSHKEHHON 4acTULBI B OTHOPOAHOM
MarHuTHoOM nose. Pabora cuisl Jlopenna.

SIBneHue DNEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM  HMHAYKIIMH.
DNEeKTPOABMKYIIAs CUIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIuu Dapazes.

BuxpeBoe »snekTpuueckoe moje. OJEKTPOJABMKYIIAs CHJIA HMHAYKUHH B TIPOBOJHHUKE,
JBIKYILEMCS [IOCTYIIATEIbHO B OJJHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTB. SIBI€HUE CAMOMHIYKIIMU. DJIEKTPOABMKYIIAS CHIIA CAMOUHIYKIIHH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE TNPHUMEHEHHWE: TOCTOSHHBIE MAarHMTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL, WHIYKIIHOHHAs I1€Yb.

Jemoncmpayuu
OmnsIT OpcTena.



OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anMozeincTere JByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JeiicTtBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCHMOCTb 3JIEKTPOABUKYILEH CHJIBl MHAYKIMH OT CKOPOCTH W3MEHEHUS MAarHUTHOI'O
MIOTOKA.

SIBiIeHME CAMOMHIYKLINH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

WccnepoBanue 1eicTBUS OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Kone6anus n BoJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojxHbBIE MexaHHYyeckue KojebaHus. ['apmoHMueckue
koneOanus. Ilepuon, wacrora, ammuryga u Qaza kosebaHuil. [IpyXUHHBIH MasTHUK.
Matematuueckuil MasgiTHUK. YpaBHEHHE TapMOHUYECKUX KosiebaHuil. [IpeBpaienue 3Hepruu npu
rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbubiii koHTyp. CBOOOAHBIE 53JIEKTPOMArHUTHBIE KOJeOaHUs B UACAIBHOM
Koje0aTebHOM  KOHTYpe. AHaJIOTUsg MEXIy MEXaHMYECKMMH U 3JEeKTPOMarHUTHBIMU
kosneOanusmMu. P@opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPrUU B HJCAIBHOM KOJeOaTeIIbHOM
KOHTYPE.

[IpencraBnenue o 3aryXaroUMX KoieOaHWAX. BBIHYXIEHHblE MEXaHMYECKHE KOoJeOaHus.
Pe3onanc. BeiHyX/IeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHycOMIanbHBIA MEpEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHNE CHJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mnepenadya M MOTPeOIEHHE 3IIEKTPUUECKOW HHEPIHUU.
DKOJIOTHYECKHE PpPUCKM TIpU TNPOU3BOACTBE d3JeKTposHepruu. KynbTypa HCHONIB30BaHUS
AJIEKTPO3HEPIUU B TOBCETHEBHOM JKU3HH.

TexHnuyeckue ycTpolcTBa M MPAKTUUECKOE IPUMEHEHHE: DIIEKTPUUYECKHI 3BOHOK, TEHEPATOp
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTporepeaay.

Jemoncmpayuu

HccnenoBanue napaMmeTpoB KoseOaTeNbHOM cHUCTeMBbl (MPYKUHHBIM WM MaTeMaTHYeCKUU
MAasiITHUK).

Habmronenue 3aTyxaronmx KoaedaHuii.

HccnenoBanue cBONCTB BBIHYK/IEHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.

CB00OIHBIE JIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcmwinorpaMMsl — (3aBUCUMOCTH  CHJIBI  TOKA M HAOpsDKEHUS OT BpPEMEHHM) AJs
AJIEKTPOMAarHUTHBIX KOJIEOaHHH.

Pe3onanc mpu mocnenoBaTeNbHOM COEOUHEHHHM PE3UCTOpa, KaTYUIKW WHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mogens TMHUY 3IIEKTPOIIEPEIAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

Ompenenenne yCKOpEHUsI CBOOOTHOTO TAJICHUS TTPH TIOMOIITY MasiTHUKA.



Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 6OJIHbL

MexaHuueckre BOJIHBI, ycioBUs pacnpocTpaneHus. Ilepuoa. CkopocTs pacnipocTpaHEHUs U
mnmHa BOJIHBL [lonepednsie u mpoaosbHble BOJIHBL. VHTephepeHus n tudpakuus MEeXaHHYeCKIX
BOJIH.

3Byk. CKopocCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBIL. YCIOBHUS M3JIy4E€HUs JJIEKTPOMAarHWTHBIX BOJH. B3aumnas
opueHTanus BekTopoB E, B, v B anexTpoMarHutHO# BosiHe. CBOWCTBA 3JEKTPOMAarHUTHBIX BOJIH:
OTpaXeHHEe,  IMpelioMJIeHWe,  noispu3auus,  Audpakuus,  uHTepdepenuus.  CKOpocTh
3JEKTPOMATrHUTHBIX BOJIH.

[Ikana 35eKTpOMarHuTHBIX BOJIH. [IpMeHeHHe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUIIBL paIUOCBA3U U TENIEBUACHUS. Pagronokanus.

DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpoWCTBa M IPAKTHYECKOE IMPUMEHEHHE: MY3bIKAJIIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasi JMarHOCTUKA B TEXHUKE U MEIUIMHE, DPajgap, pPaguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Hemoncmpayuu

O6pazoBanue 1 pacpoCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebnronieecs T€10 Kak MICTOYHUK 3BYKa.

Habnronenune oTpaxeHus ¥ MPeTOMIICHUS MEXaHNUECKUX BOJIH.

Ha6monenue nntepdepeHny u AUPpakiuy MEXaHUIECKUX BOJH.

3BYKOBOH PE30HAHC.

HaGroteHune cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJICOaAHMIA.

HccnenoBanue cBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHHUE, MOspU3alys,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. lIpsmonmHelHHOE pacnpocTpaHEHUE CBETa B OJHOPOJHOM Cpene.
Jlyd cBeta. ToUeUHBII UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHHs cBera. [locTpoeHne H300paKeHUH B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTeNb MPEIOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoJIHOro BHyTPEHHETO OTPAKEHHUS.

Hucnepcus csera. ClioxxHbIH coctaB Oenoro cera. L[Ber.

CoOuparolye U pacceuBarolye JuH3bl. ToHKas aMH3a. POKYCHOE pacCTOSIHUE U ONTHYECKast
cwia TOHKOM nuH3bl. llocTpoeHue u3zo0paxeHHi! B cOOMpAlOMIMX M PACCEMBAIOLIUX JIMH3AX.
@opMyIia TOHKOW JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JIUH30MU.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. MaTepdepenuus cera. KorepeHTHble HCTOYHHUKH. Y CIOBUS HAOIIOIEHUS
MaKCHUMyMOB U MHUHHUMYMOB B MHTE€P(PEPEHLNOHHON KapTHHE OT JBYX CHH(a3HBIX KOT'€pEHTHBIX
HMCTOYHUKOB.

Hudpaxius ceeta. Judpakunonnas pemeTka. Y caoBue HaOMIOIeHNS ITaBHBIX MaKCUMYMOB
IIPU NaIEHUH MOHOXPOMATHUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuuyeckue yCTpOHCTBA M MPAaKTUYECKOE IPUMEHEHHE: O4YKH, Jymna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, AU(pAKIUOHHAS pelETKa,
HOJIIPOU L.

Hemoncmpayuu

[IpsimonuHeitHOe pacmpocTpaHeHue, OTpakeHHe U IpesnomieHue cBeTa. OnTudeckue
prOOPEI.



[TonHoe BHyTpeHHEE oTpakeHue. Mojenb CBETOBOIA.
HccnenoBanue cBOMCTB U300payKEHHIA B JIMH3AX.
Monenu MEUKPOCKOTIa, TEIECKOIIa.

Ha6mronenue narepdepeHimu ceera.

Hab6monenue qudpakuum cBera.

Habumronenue aucrepcuu cBera.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MEI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PELIETKY.
Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pavomut
N3mepenue mokaszarens IpeIoMIICHUS CTEKIIA.
N3mepenune pokycHOro paccTossHUs cOOUparoIIei TMH3bI.
Omnpenenenue JJIMHBI CBETOBOM BOJHBI.

OcHOBBI CHIEIHATIBHOI TEOPUN OTHOCUTEJIbHOCTH
['paHuupl NpUMEHMMOCTH KJacCcM4eckoil MexaHuku. llocTtynarsl crnenuanbHOM Teopuu
OTHOCUTENIHOCTH: WHBAPUAHTHOCTH MOJYJs CKOPOCTH CBETa B  BaKyyMe, IPUHIIUII
OTHOCUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTH OAHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl € IHEPTUEH U UMITYJIbCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTHSI TTOKOSI.

KBanroBas ¢pusuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®otonbl. Qopmyna [Inanka cBA3M 3Hepruu (GOTOHA C €ro YacTOTOH. DHEPrusi U UMILYIbC
¢doroHa.

OtkpsiTue u uccnenosanue Gorodddexra. Onvitel A. I'. CtoneroBa. 3akoHbl poTorddeKTa.
VYpasuenue DifHmTeitHa 111 poroaddexra. «KpacHas rpanuna» pororddexra.

JaBnenue ceera. OnbiTel I1. H. JIeGenena.

XHUMHUUYECKOE IEHCTBUE CBETA.

TexHuueckue YCTpOHCTBA M MpPaKTUYECKOE NpUMEHEHHe: (OTOINEMEHT, (OTOAATUHK,
coJIHEeuHas OaTapesi, CBETOIUOI.

Jemoncmpayuu

®oT03¢ heKT Ha yCTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPeKTa.

Cseroano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuto o -dactwil. Ilmaneraphas
Mozenb atoma. [loctynatel Bopa. M3nyuenue u mormomeHue (GOTOHOB MpHU MEpPEXone aroma ¢
OJIHOTO YPOBHSI SHEPrUU Ha Apyroi. Buael ciekTpoB. CeKTp ypOBHEN SHEPTHH aTOMa BOJOPOAA.

BonnoBesle cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.

TexHuueckue yCTpOMCTBA W IPAKTHMYECKOE MPHUMEHEHHE: CHEKTPaJbHBIM  aHAJIN3
(criekTpocKo), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenye AJIMHBI BOJTHBI JIa3epa.



HaGmronenne nuHeRvYaThIX CIEKTPOB U3ITyUCHUS.

Jlazep.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, TOKA3bIBAIOIINE CIIOKHOCTh CTpoeHus sjpa. OTKpBITHE PaIMOaKTUBHOCTH.
OmneiTel Pezepdopna mo ompeneneHuio cocTaBa pagloakTHUBHOrO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiausiHue paJioaKTUBHOCTH Ha JKUBbBIE OPraHU3MBI.

OTtkpeiTHE TIpoTOHA M HelTpoHa. Hykionnas moxens siapa [eiizenoepra—lBanenko. 3apsn
anpa. MaccoBoe uncio sapa. 3oTomnsl.

Anbda-pacnag. OJEKTPOHHBIH W TO3UTPOHHBIN Oera-pacmaa. ['amma-u3nydeHue. 3aKoH
paZaMoaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. S nepHbie cuiibl. JleekT Macch sapa.

Snepubie peakuuu. JleneHue u CUHTE3 AEp.

Anepupiii  peaktop. Tepmosimepublid  cuHTe3. I[IpoGnemMbl W TEPCIEKTUBBI  SASPHOU
SHEPreTUKU. DKOJIOTMUECKUE aCIEKThl SIEPHON SJHEPreTUKH.

OnemeHTapHble YacTUlibl. OTKPHITHE TO3UTPOHA.

MeTop1 HaONIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTanbHbIe B3auMOoeiicTBUs. EqUHCTBO (hr3nueckoil KapTUHBI MHpa.

TexHuuyeckue yCTpONCTBA M IPaKTUYECKOE NpPUMEHEHHE: IO03MMETp, kamepa BuibcoHa,
SICPHBINA PEaKTOp, aTOMHast bomoOa.

Hemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hOTOTpadusiM).

Pa3pen 8. DiieMeHTBI ACTPOHOMHUY U ACTPOPU3NKH

Oransl pa3BUTHA acTpoHOMHUU. [IpuKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTb. McTounuk sHeprun ComHia v 3B€371. 3BE3/1bI, X OCHOBHBIE
XapakTEepUCTUKU. JluarpamMmma «CHEKTPaJbHBIA KJIACC — CBETHUMOCTBY». 3BE3Jbl TJIABHOM
MOCJIEI0BATEILHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» i 3BE3]  TJIaBHOM
nocieaoBarelbHOCTH. BHyTpenHee cTpoeHue 3BE37. CoOBpeMEHHbIE TPEACTABIEHUS O
IIPOUCXOXKACHNUHU U 3Boronnu CoslHIa U 3BE311. DTambl KU3HU 3BE3I.

Mneunsiii [Iyte — Hama [NanakTtuka. [lonoxxenue u npmxenne Connna B [amaktuke. Tumsl
rajakTuk. PaguoranakTky U kBazapel. YEpHbIE ABIPHI B sIpaxX rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa00na. PaszOeranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukTOBOE N3IyUYEHHE.

MacmtaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenusn

Habmoienust HeBOOPYKEHHBIM TJIa30M C UCTIOIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN IS
OTIpEJICJIEHUs] TIOJIOKEHHsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro I[lyrtu.

O0o0maromnee NnoBTOpeHUE
Ponb ¢pusuky 1 acTpOHOMUM B 5 KOHOMHYECKOU, TEXHOJIOTUUECKON, COITHATHPHOM U STUYECKON
cdepax IesTeNbHOCTH YeJIOBeKa, poJib U MECTO (PU3UKKM U aCTPOHOMHUHU B COBPEMEHHOW Hay4dHOMH



KapTUHE MHUpa, poib (U3WYECKOH Teopuu B (OPMHUPOBAHUM TPEICTABICHUA O (PU3HUECKOU
KapTHHE MHUpPa, MECTO (hU3MYECKON KapTHHBI MHpa B OOLIEM psAAYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUN O IIPUPOJE.

MesknpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 kimacce ocymiecTBisieTcss ¢ y4EToMm
COJIep KaTEbHBIX MEXKIIPEIMETHBIX CBs3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu
M TEXHOJIOTHH.

Meowcnpeomemuvie nowsmusi, CBSI3aHHBIE C HM3YYCHHUEM METOJOB HAy4YHOTO ITO3HAHMS:
SBIICHWE, HAYYHBIH (akT, rumore3a, (U3WUECKas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJIEHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pemieHue CHCTEMbl YPaBHCHHM, TPUTOHOMETpUYECKHE (YHKIHMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXICCTBO, BEKTOPHI W WX
MPOSKIIMM HAa OCU KOOPAHMHAT, CJIOXKEHHE BEKTOPOB, MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHA,
MIPU3HAKU TI0I00US TPEYTOIHHUKOB, ONIPEICIICHHUE TUTOIIAIN TUIOCKUX UTYp U 00BhEMa Tel.

buonoeus: 3nexTpudeckre SBICHHUS B )KUBON NPHUPOE, KoJieOaTeIbHbIC IBHKCHHS B KHUBOM
MIPUPO/IC, ONITHYECKHE SIBJICHUS B )KUBOW MIPUPOJIE, ICHCTBUE paIuallii HA KUBBIE OPTaHU3MBI.

Xumusi: CTpOGHHWE AaTOMOB M MOJIEKYJ, KPHCTAJUIMYECKas CTPYKTypa TBEPABIX Te,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelIETKH, CIIEKTPAIbHbIN aHAIU3.

l'eocpagpusa: MarHUTHBIE TOJIIOCA 3EMIIM, 3aJI€KW MAarHUTHBIX DPyA, (OTOChEMKA 3eMHOI
MMOBEPXHOCTH, MIPEACKA3AHKE 3EMIICTPSICCHUI.

Texnonoeus: NVMHWH DIJICKTPOIIEpPEad, TCHEPATOp IMEPEMEHHOTO TOKAa, 3JICKTPOJBUTATEb,
WHAYKIUOHHAS TIeYb, pajap, pPaguoNpHEMHUK, TENeBU30p, aHTeHHa, TtenedoH, CBY-meus,
MIPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJTHEUHAas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoro mnpeamera «®Pusnka» Ha ypOBHE cpenHEro oOmero oOpa3oBaHUA
(6a30BbIil YPOBEHB) IOJKHO 00ECIICUUTD JOCTHKEHUE CIEAYIOUIUX JTMYHOCTHBIX, METAIPEIMETHBIX
U [IPEJMETHBIX 00Pa30BaTENILHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «Pu3uKa» OJDKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJACTBOBATHCA C(POPMUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIHiA, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOLIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOr0 OOIECTBA, PACIIUPEHUE KU3HEHHOTO
OIbITA U ONBITA JEATEILHOCTH B MPOLIECCE PEATU3alMM OCHOBHBIX HAIIPABICHUH BOCIIUTATEIbHON
JESTEeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIUTAHUS:

COPMHPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MIMM  oOydaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOI'0 WJIEHa POCCUIICKOro 00I1ECTBa;

INPUHATHE TPAJULHUOHHBIX OOILIEUENIOBEUYECKUX TI'yMAaHUCTHUYECKMX U JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTb B HWHTEpPECaX TPa)XIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYINPABJICHUHU B 00pa30oBaTeIbHON OpraHu3aluy;

YMEHHUE B3aMMOJAEHCTBOBATh C COLIMATIBHBIMU HHCTUTYTaMHU B COOTBETCTBHHM € UX (QYHKLUIMHU
Y Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTApHOH U BOJIOHTEPCKOM NIEATETHLHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHUPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSM POCCUHCKUX YIEHBIX
B 00y1acTu (PU3UKHU M TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CTIIOCOOHOCTH OLEHHBATH CUTYAIMIO M NMPHHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYICH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE€ B JICITEIHHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUYAs ICTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpEC K pa3InyHbIM chepaM mpodeccHOHATBHON AEATENbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢bu3uKOol M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BbHIOOp Oynymield mnpodeccun u
peann30BBIBaTh COOCTBEHHBIEC JKU3HEHHBIC TIJTAHEI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHIO M caMooOpa3oBaHUIO B oOjacTé (pU3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

Cc(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYpBhI, OCO3HaHWE TJOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOoOIIeM;

IUTAHUPOBAHKUE M OCYILIECTBICHHE JEHCTBHI B OKPY’KaIOLIeH cpeie Ha OCHOBE 3HAHMS IieNeil
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacuIpeHue OIbITa AeSITeILHOCTH YKOJOTHUECKOW HAITPABICHHOCTH Ha OCHOBE MMEIOIIMXCS
3HaHUU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
bu3nveckoii HayKw;

OCO3HAaHWE IIEHHOCTH HAYYHOH JESATEIHHOCTH, TOTOBHOCTh B MPOIECCE M3YyUCHUs (PUIUKU
OCYIIECTBIISThH MPOSKTHYIO M UCCIIEIOBATEIILCKYIO NESTEIIbHOCTh HHIMBUYATBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jiornyeckue aeicTBHA:

CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTyalM3UpOBAaTh TMpoOJeMy, paccMaTpuBarh e
BCECTOPOHHE;

OTIPECIIATH SN JACATSILHOCTH, 33]]aBaTh MapaMeTPhl K KPUTESPUH UX TOCTHXKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B paCCMaTPUBAEMbIX (DU3HUECKUX SBICHUSX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOIEMbI ¢ YIETOM aHAIN3a UMCIOIIUXCS MaTepHAIbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCUTH KOPPEKTUBBI B JCSITEIHLHOCTH, OIICHHBATh COOTBETCTBHE PE3YJIBTATOB IIEJISIM,
OLICHUBATh PUCKH MOCIICICTBUI NESITEIbHOCTH,

KOOPJIMHUPOBaTh M BBIOJHATH pPa0OTy B YCJIOBUSAX PEAITBHOTO, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble nccienoBaTebCKue e CTBHS:

BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUCBBIMU IOHATUSAMU W METOJaMH (U3NYECCKOM
HayKH;

BIIQJICTh HABBIKAMHU YYCOHO-HCCIIEOBATEILCKOM W TIPOSKTHOM JEATSIBHOCTH B OOJACTH
(bU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TOMCKY METOJOB pEIIeHMs 33134
(bU3MYECKOTO cCoZepKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJICTh BHJIAMHU JICATCIHHOCTH IO IIOJIYYCHHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIHH,
PeoOpPa30BAHUIO U NMPUMEHEHHIO B Pa3JIMYHBIX YUCOHBIX CHUTYAIMSIX, B TOM YHCJIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISIBJISITH IPUYUHHO-CIIEJCTBEHHBIE CBS3U U aKTyalU3UPOBATh 33J]auy, BHIABUTATh TUIIOTE3Y
e€ penieHus], HaXOUTh apTyMEHTHI JIJIS JJOKAa3aTeIbCTBA CBOMX YTBEP)KICHUM, 3a]1aBaTh TapaMeTPhI
Y KPUTECPUU PEIICHWS,

aHAIIM3UPOBATh MOMYUYEHHBIE B XOJ€ PELICHUS 3aJlaud Pe3yibTaThl, KpUTHUECKHU OIEHUBATh
WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJ1a4M B 00pA30BaTEIIBHON JCATCIIEHOCTH, B TOM
quCIie TIPU U3YICHUN (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHTYAI[USM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJICH, TIPeJIaraTh OPUTHHAIBHBIC IOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Padora ¢ unopmanmeii:



BJIAJIeTh HAaBBIKAMH IOJIy4EHHUs HMHPOpMaLUU (PU3UYECKOTO COJCpNKAHUA W3 HMCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOATEIBHO OCYIIECTBJIATH IIOUCK, AaHAIW3, CUCTEMAaTU3alUIl U
MHTEpIpeTannio HHPOPMALIUU Pa3THYHBIX BUJOB U (GOPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTb HH(OPMAIIHH;

HCIOJIb30BaTh CPEACTBA UHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 3aJad C COOJOJeHHEeM TpeOoBaHUN
SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, TMTHEHBI, PecypcocOepekeHHs, MPAaBOBBIX M ATHYECKHX
HOPM, HOpM MH(OPMAITMOHHON 0€3011aCHOCTH;

CO3J1aBaTh TEKCThI (PU3NYECKOI0 COJAEPkKAaHUS B PA3JIMYHBIX (popMaTax ¢ y4éTOM Ha3HAYEHUS
uHbOpMAlMM M LEJIEBOM ayauTOpHM, BBHIOMpas ONTHUMAlbHYIO (OpMy TMpeacTaBleHUS U
BU3yaJIN3aLUU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYILIECTBIISATH OOIIEHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JNESATEIILHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CHTYAI[MH U CMATYATh KOH(QIHKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYAIbHON pabOTHI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOILIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)K/10T0 4JeHa KOJUIEKTHBA;

MIPUHUMATH 1I€JIM COBMECTHOM JesATEIbHOCTH, OPTaHU30BBIBATh M KOOPJAUHUPOBATH JICUCTBUS
no e€ JOCTH)KCHMIO: COCTaBISITh IUJIaH JACWCTBUM, paclpeneNiarh poJid C y4€TOM MHEHHM
YY4aCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIA/Ia M KAKIOTO YYaCTHHKA KOMAaHIBI B OOIIUI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajaraTb HOBBIE IMPOEKTHI, OIIEHMBATh HJIEW C MO3WUIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATH MO3UTUBHOE CTPATETNYECKOE MTOBEICHUE B PA3IMUHbIX CUTYallUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1€ CTBUSA
Camoopranmu3anmus:
CaMOCTOSITENTFHO OCYIIECTBIISATh TMO3HABATEIbHYIO JAESITENbHOCTh B 00NacTH (U3UKH U
aACTPOHOMUHU, BBISIBIISTH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUIEHUS PAcUYETHBIX M KAYeCTBEHHBIX 3aJad, IUIaH
BBITIOTHEHUSI  MPAKTUYeCKOoW pPaboThl € yU4€TOM HMEIOIIUXCS  PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEAINIOYTEHNM;
JaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;
pacHIupsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MMPEIOYTCHUIM;
JieNaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pELIEHHUE;
OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh ()OPMHUPOBAHHUIO U TPOSBICHUIO APYIAUIIUN B 00JaCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJLJIEKT:
JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCHTH KOPPEKTHUBBHI B JEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIBTATOB LEISM;
BIIa/IETh HABBIKAMU TMMO3HABATENBHON peIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHI U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHUIA;



UCTIONIB30BATh MPUEMBI Pe(IIEKCHH IS OLICHKH CHTYaIlH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATD PELICHUS M0 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U AQPTYMEHTHI IPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

IPUHUMATH ce0s1, TOHNMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI M PTYMEHTHI IPYTUX IPU aHAIIN3E PE3YIIbTaTOB JICSTEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouiecce noCTH)EHHS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MPOTPAMMBbI 1O (U3UKE JUIS
YPOBHSL CpeAHEro oOmero oOpa3oBaHHMA Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIHN
MHTEJUICKT, TPEINOIaralonui ChOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIET0 CIHOCOOHOCTh MOHMMAaTh CBOE 3MOLIMOHAIBHOE COCTOSHHUE,
BUJICTh HAIPABJICHUS Pa3BUTHUS COOCTBEHHON SMOIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAaHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH
3a CBOE IMOBEICHHUE, CIIOCOOHOCTh aalTHPOBAThCA K AMOIMOHAIBHBIM U3MEHEHHSM U HPOSIBISATDH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIONICH CTpEeMJICHHE K JOCTIDKEHHIO IEIH U YyCIHexy,
ONTHMHU3M, HHULIMATUBHOCTh, YMEHHUE JICHCTBOBATH HCXO/ISl M3 CBOUX BO3MOXKHOCTEIH;

OMIIATHH, BKIIOYAIOMIEH CHOCOOHOCTh IOHMMAaTh AMOIIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C APYTHMHU
JFOIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3perarb KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATbBI

K xonny o0ydenuss B 10 kJjacce nmpeIMeTHbIE pe3ysbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMINXCSI YMEHUI:

JI€MOHCTPUPOBATh Ha INpUMepax posib U MecTo (PU3MKM B (POPMHUPOBAHUHM COBPEMEHHOMN
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHMKM M TEXHOJOTHH, B NPAKTUYECKOU
NESTEIbHOCTH JIIOJEH;

YUUTBHIBaTh TPaHUIIbl IPUMEHEHUS W3YYEHHBIX (PU3MYECKUX MOJENEH: MaTepuanbHas TOUYKa,
MHepLUalbHas cucreMa OTc4éra, aOCOIIOTHO TBEPIOE TENO, MACAIBHBIM ra3, MOJCIU CTPOCHHUS
ra3oB, JKUIKOCTEH M TBEPABIX TeN, TOYEUHBIH SIEKTPUUYECKUN 3apsi)l MpU peleHu (pu3nueckux
3ajady;

pacrnio3HaBaTh (U3NYECKUE SABJIEHUS (IIPOLECChl) M OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpHUH CTPOEHMSI BEIIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSMOJIMHENHOE ABMKEHHE, CBOOOIHOE Ta/IeHHEe Tell, ABUKEHHE
[0 OKPYKHOCTH, WHEpPLUs, B3aUMOJIeHCTBHE Tell, Tuddy3us, OPOYHOBCKOE JIBU)KEHUE, CTPOCHUE
KHUJAKOCTEH W TBEPABIX TeJ, U3MEHEHHEe 00bEMa Tel NMpHU HArpeBaHUM (OXJIAXKJEHUH), TEIJIOBOE
paBHOBecHe, HCIApeHHe, KOHJICHCAllMs, IUIaBJICHHE, KpUCTAIM3alus, KWUIIEHHEe, BJIaXKHOCTb
BO3/lyXa, INOBBIIICHUE JABJIEHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY
IapaMeTpamMH COCTOSIHUS ra3a B U30MPOLECCAX, DIEKTPHU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsI/I0OB;

OIHCHIBATh MEXaHWYECKOE ABM)KEHUE, UCTIOIb3Ys (U3NYECKUE BEIUYUHBL: KOOPJUHATA, YTh,
nepeMelleHle, CKOpOCTh, YCKOPEHHEe, Macca Tela, CUila, UMIYJbC Tella, KHHETUYecKas SHeprus,
MOTEHIMAJIbHAsl DHEPrusi, MeXaHuyeckas paboTa, MeXaHM4YecKas MOIIHOCTb;, IpPH OINUCAHUU
MPAaBUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI MCIIOJIb3YEMBIX BEIMUMH, UX 0003HAUCHUS U €JMHULIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOLINE TaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMM;

OMKCHIBATh M3Y4YCHHBIE TEIUIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBJICHMS, HCIOIb3YS
¢u3nyeckre BEIWYMHBL: JaBI€HUE Tra3a, TeMIepaTypa, CpeAHsAs KHUHETHYecKas »JHEeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYN, KOJHUYECTBO



TEIUIOTHI, BHYTPEHHSAA HHEprus, pabora raza, KOdQQUIMEHT MOJE3HOrO AEHCTBHS TEIUIOBOTO
JBUTaTeNs; IPU OMUCAHUYU MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCTIOIB3YyEMBIX BETUUNH, UX
0003HAYECHHS U EAMHUIBI, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C
IPYTHMH BEJIMYHNHAM;

OIMCHIBATh H3YYCHHBIC JJIEKTPUYECKUE CBOMCTBA BEUIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporieccel), MCMONB3Ys (PU3MUECKUE BEIMYUHBL: SJEKTPUUECKUN 3apsi, DIEKTPUUYECKOE TOJIe,
HaNpspKEHHOCTD 110JIs, MOTEHIMAN, pa3HOCTh NOTEHLIMAJIOB; IPU ONMCAHUU MPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €JUHMILIBL; yKa3blBaTh (OPMYIIbI,
CBSI3bIBAIOLIUE JAaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

aHATM3UPOBATh (U3UYECKUE IPOLECCHl U SBJICHUS, HCHOJBb3ysd (PHU3MUECKUE 3aKOHBI U
IPUHLUIBL: 3aKOH BcemupHoro tsarorenus, [, II u III 3akonsr HeroTroHa, 3akOH coxpaHeHus
MEXaHUYECKON JHEPruM, 3aKOH COXPAHEHMsI MMIIYJIbCa, IPHUHLUII CYNEPIO3ULUU CUJ, TPUHLUI
pPaBHOINPABUS MHEPLMAIBHBIX CHUCTEM OTCUETA, MOJECKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BELIECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON S3HEPIHH TEIIOBOTO ABM)KEHUS MOJIEKYJ
¢ a0COJIIOTHOM TeMIepaTypoi, IEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO
3apsia, 3akoH KynoHa, npu 3TOM pa3nuyath CJIOBECHYI (OpPMYJTUpPOBKY 3aKOHa, €ro
MaTeMaTHYeCKO€e BbIpaXKEHUE U YCIOBUS (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI JEHCTBUS MAalIMH, TPUOOPOB U TEXHHUYECKUX YCTPOMCTB;
pa3iauyaTth yCJIOBHs UX OE€30M1aCHOTO UCIOIb30BaHMS B IOBCEHEBHON JKU3HU;

BBINOJIHATE SKCHEPUMEHTHl 1O HUCCIEAOBAaHHIO (U3NYECKUX SBICHUH U MPOLECCOB C
HCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEpPEHH, pU 3TOM (OpMYIHPOBaTh MpodieMy/3anaqy
U TUIOTE3y Y4eOHOro 3KCIepuMEHTa, coOMpaTh YCTaHOBKY W3 IPEAJIOKEHHOro 000pyHOBaHUS,
IIPOBOAMTD ONBIT U (OPMYIUPOBATEH BHIBOIBL;

OCYILLIECTBIATh IPSMbIE U KOCBEHHbIE U3MEPEHUs (U3NUYECKUX BEJIUYMH, IPU 3TOM BBIOHUPATh
ONTUMAJIbHBIA CIIOCOO M3MEPEHHUs M HCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKU IOTIPEIIHOCTEH
U3MEPEHMUI;

HCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMH BEIWYMHAMM C HCIIOJIb30BAHUEM MPSMBIX
U3MEpEeHUH, MpH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATh pPe3yJbTaThl IOJy4YEHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUE TaOJMIl U TpadUKOB, eNaTh BBIBOJBI M0 pe3yabTaTaM
UCCIIEIOBaHMUS;

coOnrofaTth mpaBwia 0O€30MacHOro TpyAa NpU NPOBEIECHUM HCCIEIOBAaHUN B paMKax
y4eOHOro  SKCIEpHUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM M NPOEKTHOM  JIeATeNBbHOCTH ¢
MCTOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTopHOTo 000pyJOBAHUS;

pemarh pacu€THbIE 3aJ]a4l C SIBHO 3aJJaHHON (PM3NYECKON MOJIENbI0, UCIIONB3YS (pU3nUeckue
3aKOHBl M TPHUHIMIIBI, HA OCHOBE aHajM3a YCJIOBMS 3a/ladd BbIOMpATh (PU3NYECKYIO MOJEIb,
BBIJIENIATh (hU3MYECKHE BEIMYMHBI U (OpMYJbl, HEOOXOIUMBIE Al €€ pelleHUus,, MPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOIYUYE€HHOTO 3HaUeHUs! (PU3NUECKON BETMUMHBI;

pelaTth KauecTBEHHBbIE 3a/lay: BBICTpAaUBaTh JIOTMUECKH HEMPOTUBOPEUUBYIO IIETOUYKY
PacCyXJIEHHI ¢ ONTOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SBIICHNUS,

MCIOJb30BaTh MPU PEIICHUH Y4EOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUI TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIpPETallMd U MpEJCTaBleHUs y4yeOHOW M HaydHO-
MOMYJISIPHOM MH(pOpPMAIMH, MOTYYEHHON U3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUUYECKH aHAIU3UPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

NPUBOANUTH MPUMEPHI BKJIA/Ja POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pPa3BUTHE
HAyKH, 00bSICHEHHE MTPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETHUECKNE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KU3HU i1 00ecreueHus
0€30MacHOCTH MpHU OOpalleHHH ¢ MpUOOpaMu U TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpaHEHUS
3JI0pOBbS U COOIOICHNS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpPYIKaIOIIEl Cpee;



paboTaTh B IpyIIe C BHIMOJIHEHHUEM PA3JIMYHBIX COLUMAIBHBIX POJIEH, MIIaHUPOBATH paboTy
TPYIIBL, PALMOHATIBHO  PACHpPEACNATh OOSM3aHHOCTHM W IUIAHUPOBATh  JIEATENBHOCTh B
HECTaHJApPTHBIX CUTYalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKIOrO0 M3 YYaCTHUKOB TIPYIIBl B
pelieHrne paccMaTpuBaeMon POOIIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

J€MOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (PU3MKM B (POPMUPOBAHMH COBPEMEHHOMN
Hay4YHOH KapTHUHBI MHpa, B PAa3BUTUHM COBPEMEHHON TEXHUKHM U TEXHOJIOTUH, B NPAKTHYECKOU
JESTEeIbHOCTH JIFO/IEH, IEJIOCTHOCTD U €IUHCTBO (PM3UUECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHMULBI TNPUMEHEHHUS M3YYCHHBIX (U3MYECKHX MOJENEW: TOYEUHBIH
JIEKTPUUECKUI 3apsil, Tyd CBETA, TOUEUHbIM UCTOUHUK CBETA, J€pHAasi MOJENIb aTOMA, HyKJIOHHAs
MO/IeJIb aTOMHOT'0 5i/ipa IPH pelieHUH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (PU3MYECKUE SBJICHUS (TPOLIECCH]) M OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA W KBAaHTOBOH (H3UKHU: DIIEKTpUYECKas MPOBOAMMOCTH, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JEeWCTBUSA TOKAa, B3aWMOJICHICTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
MHAYKIUS, JeMcTBUE MAarHUTHOTO MO Ha MPOBOJHMK C TOKOM M JABWXKYLIMHCA 3apsn,
AJIEKTPOMArHUTHBIE KOJIeOAHUS W BOJIHBI, MPSIMOJMHEHHOE PacHpOCTPaHEHUE CBETA, OTPa)KCHHE,
npejoMiieHue, uHTepdepeHus, TUpakuus ¥ TOJNApU3AIMs  CBETa, JHCIEPCHUS CBETa,
dotoanekrpuuecknii d3pdext (hoTodaddekr), cBeTOBOEC NaBlieHWE, BOZHHUKHOBEHHE JMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI U UCKYCCTBEHHAs PaJUOAKTUBHOCTD;

OINMCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DIIEKTPHUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
AJIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CPEA) W IIEKTPOMArHUTHBIE SIBJICHUS (IIPOIECCHI),
UCHONb3ysd (U3UYECKUE BEIMYUHBI: OSJEKTPUUYECKUN 3apsl], CHJIa TOKa, 3JIEKTPUYECKOe
HanpsDKeHUe, JIEKTPUYECKOe CONPOTHUBICHHE, PA3HOCTh MOTEHLUANIOB, 3JEKTPOJBMKYILAS CHIIA,
paboTra TOKa, WHAYKIHS MarHUTHOTO TMOisi, cwia Awmmepa, cuia JlopeHma, WHIYKTHBHOCTB
KaTyIIK{, DHEPTUsl DJIEKTPUYECKOrO0 ¥ MArHUTHOTO TIIOJICH, TEepPHOJ W YacToTa KOJIeOaHWd B
Kosie0aTeabHOM KOHTYpe, 3apsil M CHia TOKa B MpOIllecce TapMOHMYECKUX 3JIEKTPOMAarHUTHBIX
KosnebaHul, (POKyCHOE paccTOSIHME M ONTHYEecKas cuia JIMH3bI, NPH OMNMCAHUM IPAaBHIbHO
TPAaKTOBaTh (PU3NUECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U IMHUIIBI, YKa3bIBATh
(bopMyITBI, CBA3BIBAIONINE JaHHYIO (PU3MUYECKYIO BEIMYHHY C APYTUMH BETHUYNHAMU;

OIUCHIBATh U3yYCHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIONB3YS (PU3NUECKUE BETUUHUHBI:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs M MMITYJIbC (OTOHA,
MEPUOJ TIONypaciiaga, HEPTUs CBSI3M AaTOMHBIX sJep, NMPH OIMCAHWU TPABHIBHO TPAKTOBATH
(bu3NIeCKU CMBICIT MCIIOJIb3YEMBIX BEITHYUH, UX 0003HAUYEHUS M €AMHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIIUE JAHHYIO (DU3MYECKYIO BEIMUYMHY C JPYTMMHU BEJIMYMHAMM, BBIYUCISATH 3HAUYEHUE
¢bu3nUecKoil BETUUNHBL;

aHATM3UPOBaTh (U3UYECKHE TMPOIECCHl M SBJICHUS, WCHOJIB3ysd (HU3MUECKHEe 3aKOHBI U
MPHUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCTIEIOBATEIHFHOTO U MMapauIeIbHOTO COSAMHEHUS TTPOBOTHIKOB,
3akoH Jxoyns—JIeHna, 3akoH AJIEKTPOMArHUTHOM WHAYKIUHM, 3aKOH IPSIMOJMHEHHOTro
pacrpoCTpaHEHHUsT CBETA, 3aKOHBI OTPAXEHUS CBETA, 3aKOHBI MPEIOMIIEHUS CBETa, yYpaBHEHHE
OiHmTeHa i potoaddexTa, 3aKk0H cOXpaHEHHs] SHEPTUU, 3aKOH COXPaHEHMsI UMITYJIbCa, 3aKOH
COXpaHEHHS AIIEKTPHUECKOTO 3apsi/ia, 3aKOH COXpaHEHHS MaCCOBOTO YHCIa, MOCTyIaThl bopa, 3akoH
palMOaKTUBHOTO pacmajna, MpU HSTOM pa3jinyaTh CIOBECHYI (DOPMYITUpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpaXKEHUE U YCIOBUA (TPaHHULIbL, 00JIACTH) TPUMEHUMOCTH;

OTIPENIeNIATh HaNPaBJIeHHE BEKTOPa WHAYKIIMHA MAarHUTHOTO TOJISl TPOBOIHUKA C TOKOM, CHIIBI
Awmniepa u cunsl JIopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBa€MOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;



BBITIOJHATh OSKCIIEPUMEHTHl [0 HCCIEIOBAaHUIO (DU3MUECKUX SBJICHUH M TIPOLECCOB C
MCTOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMIA: TPU 3TOM (OPMYIHUPOBAThH MpodiieMy/3agaqy
U TUNOTE3y Y4eOHOro 3KCIEPHMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYyIOBaHUS,
MIPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILIECTBIISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYHH, IIPH ITOM BHIOMPATH
ONTUMAJIbHBIA CHOCOO M3MEpPEHUS M HCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKM MOIPEUIHOCTEN
U3MEPECHMU;

UCCIIEIOBaTh 3aBUCUMOCTU (DU3MUECKUX BEIMYUH C HCIIOJIB30BAHHEM IPSIMBIX U3MEPEHMIA:
P 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUpPOBATH pe3yNIbTaThl MOJYyYEHHOW 3aBUCHUMOCTHU
(¢u3NYeCKUX BETUYMH B BUJE TaOIUI] U TPaUKOB, AETaTh BEIBOBI 10 pe3yJIbTaTaM MCCIET0BAHMS;

coOmogath mpaBuwia 0€30MacHOro TpyJda NpU TNPOBEACHUM HCCIEJOBAHUN B paMKax
y4eOHOro  JKCIEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATENbHOCTH  C
HCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PyA0BaHNUS;

peniath pacu€THBIC 3aJ]a4M C SIBHO 3aJIaHHOW (PU3UYECKON MOJIENbIO, UCTIONB3Ys (pU3uvecKue
3aKOHBI M TPHUHIMUIBI, HA OCHOBE aHAIW3a YCJIOBUS 33/Ja4d BHIOMpPATh (PU3MUECKYIO MOJEIb,
BBICTIAAITh (DU3MYECKHE BENUYMHBI U (POpMysbl, HEOOXoauMble ISl €€ pelIeHHUs, MPOBOJUTH
pacuéThl U OLICHUBATH PEAIbHOCTD MOTYYEHHOTO 3HAaYeHUS (PU3NUECKON BETHUNHBI,

pelaTh KAadeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO ILIENIOYKY
paccyXIeHHl ¢ ONOPO Ha N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3NUECKUE SBIICHHS,

WCIIOJIb30BaTh MPHU PEIICHUU y4eOHBIX 3a7au COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJIOTHH
JUIA TIOMCKA, CTPYKTYpUPOBAaHHUSA, HHTEPIPETAUU U TPEICTaBICHUS Yy4yeOHOH U Hay4dHO-
MOMYJISIPHOM MH(pOpMaIUH, MOTYYEHHON U3 Pa3IMYHbIX HUCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh
noJry4aeMyro HH(popMaIuio;

OOBSCHATh MPUHIMUIBI ICHCTBUSL MAIllMH, MPUOOPOB UM TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIOBUS MX O€30MaCHOTO UCIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH IMPHUMEPHI BKJIaZa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, B 00bSICHEHNE IIPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHII;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUS MO (pU3MKe B MOBCEIHEBHON XKM3HU IS 0OecreueHus
0e30macHOCTH NpU OOpaIlleHuu ¢ NpubopaMM U TEXHUYECKHMMH YCTPOMCTBaMH, JUIl COXPaHEHMS
3/10pOBbS U COOIIOICHNS HOPM DKOJIOTUUYECKOTO MOBEJCHUS B OKpPY’KaIOLIEH cpeie;

paboTaTh B TpyMIE C BHIIOJHEHUEM Pa3IMUHBIX COLUAIBHBIX POJIEH, IJIAHUPOBATH padbOTy
TPYNNbl, pPalMOHANBHO paclpefensiTh OO0sI3aHHOCTH U IUIAHUPOBATh  JIEATENHHOCTH B
HECTaHJApPTHBIX CHUTYyalUAX, aJE€KBATHO OIIEHMBATh BKIIAJl Ka)XJOrO0 W3 YYAaCTHUKOB TPYIIIHI B
pelieHre paccMaTpuBaeMon IpOOIIEMBI.



Temamuueckoe njiaanuposanue

10 knacc
Ne Koui-Bo N3 Hux
n/m Tema 4acoB K.p JLp.
1 | Beenenue 1
2 | Mexanuka 29 2 5)
3 | MonekynsapHas pusuka. TepmoaunHaMuKa 18 1 1
DNEeKTpOIUHAMHUKA: IIEKTPOCTATHUKA, 3AKOHBI
4 | IOCTOSIHHOI'O TOKa, SIEKTPUYECKUI TOK B 17 2
Pa3NIUYHBIX Cpeaax
5 | IloBTOpenue 3 1
Hroro 68 4 8
11 knacc
Ne Kou-Bo N3 Hux
Tema
/11 4acoB K.p. JLp.
1 DNEeKTPOAUHAMHKA: MAaTHUTHOE T0JIE, 9 1 5
ANEKTPOMArHUTHAS UHAYKIIHS
5 Konebanus u BoIHBI (MEXaHUYECKUE U 15 1 1
AJIEKTPOMarHuTHBIE)
3 | Onruka 13 1 3
4 | OcHOBBI cHIEMATIBHON TEOPUU OTHOCUTEIBHOCTH 3
5 | KBanToBas ¢uzuka 17 1 1
6 | DieMeHTBl aCTPOHOMHUU U aCTPOPUIUKU 5
7 | O6o0maroiee MOBTOPEHHE 6 1
Hroro 68 5 7
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