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ITosscHUTENBbHAA 3alIMCKA

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

C Y4ETOM:

. ®denepanbHoTo 3aKk0Ha Poccuiickoit @enepanmu ot 29 nexadpst 2012 romga Ne 273

— @3 «O06 obpazoBanuu B Poccuiickoit denepannny.

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

e [Ipukaza MunoOpHayku Poccum ot 29.12.2014 N 1645 «O BHeceHMM H3MEHEHUH B
npuka3 MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @enepauuu ot 17 mast 2012 r.

N 413 «O0 yrBepxkaeHun ¢GeaepaabHOro rocyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpenHero (momHOTO) oOmiero oOpa3zoBanus» (3apeructpupoBaHo B Munrocte Poccum
09.02.2015 N 35953)

e [Ipukaza MunucrepctBa oOpasoBanust 1 Hayku P® ot 31 nekabpst 2015 r. N 1578 «O
BHECEHUU H3MEHEHHH B (QenepalibHbIil roCcylapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPT
cpenHero oduiero oopa3zoBaHus, yTBEPKACHHBIN MPUKa30M MUHUCTEpCTBAa 00pa3oBaHus U
Hayku Poccwmiickoit @enepanuu ot 17 mast 2012 . N 413»

e [Ipuka3za MunucrepctBa oOpa3oBanus U Hayku oT 29 uroHs 2017 r. Ne613 «O BHeceHuH
mmenennii B ®I'OC cpeagnero olmiero oOpa3oBaHus, yTBepKIaeHHBINH [Ipukazom
MUHHUCTEPCTBOM 00pa3oBaHus u Haykn Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne 413
JlanHasi mporpamMma anantapoBaHa st oOydenus gereit ¢ 3[IP, 4to mo3Bosser pemarh
3a/1aud CBOEBPEMEHHOW aKTHBHOM MOMOIIHU JETSIM C TPYAHOCTSAMU B OOyUEHUH U alanTaliu K
LIKOJIE B CUCTEME OCHOBHOTO 0011ero 00pa3zoBaHus. 3aJepKKa IICUXUYECKOTO Pa3BUTHS, €CIIH
Jla’ke OHa He KOMIIEHCHPYETCsl K OJIPOCTKOBOMY BO3PACTY MOJIHOCTBIO, IPOSIBIIIETCS B OoJiee
MEAJICHHOM TEMIIE YCBOEHHs y4eOHOIo Marepuana peOeHKOM, c1aboCTH MaMATH, BHUMaHUS,
B CHWJKEHHOM CIIOCOOHOCTM K BOJIEBBIM YCWJIHMAM, B HEYMEHUH CAMOCTOSITEIBHO
OpraHu30BaTh JEATEIBHOCTh, OCYLIECTBIATh CaMOKOHTpPOJb. Bce 3T0 cka3piBaeTcs Ha
yaeOHol nesitenbHOCTH. CucteMa paboThl ¢ aetbmu ¢ 3[IP HampaBieHa Ha KOMIIEHCAITHIO
HE/I0CTATKOB PAa3BUTHS, BOCIIOJIHEHHE ITPOOEIIOB MPEIIECTBYIOIIEr0 00y4eHus, IPeoJ0JICHHUE
HEraTUBHBIX OCOOEHHOCTEH 5SMOIMOHAIBHO JIMYHOCTHOH c(epbl, HOPMAIM3aLUI0 U
COBEpILIEHCTBOBAHME  y4eOHON  JeATENbHOCTH  OOy4arollMXCs,  IOBBIIIEHHE  MX
paboTOCOCOOHOCTH,  AKTHBM3AalMIO  [O3HABATEIbHOM  JESTEIbHOCTH  IOCPEACTBOM
KOPPEKLMOHHBIX IMPUEMOB U MeToJoB oOydeHus. Ilpu amantanum mnporpamm  ams
oOyuaromuxcsd ¢ 3IIP ocoboe BHuMaHMe oOpamjaerTcs Ha OBJaJeHHE OOy4YaroIUMUCS
NPAKTUYECKUMU YMEHUSMHU U HaBbIKaMM, YMEHBLIEHHE 00beMa TEOPETUYECKUX CBEICHHH,
BbIJICJICHUE OTJENBHBIX TeM (pa3lesioB) A 0030pPHOT0, 03HAKOMHUTEIBHOIO H3YyYeHHs, IpU
9TOM OOuMH LEeH30BOH 00BeM cojaep:kaHus oOyueHust coxpansercs. Ilpu oreHuBaHuM
oOyyaromuxcs ¢ 3I1P pykoBoacTByeMcst 001eo0pa3oBaTenbHON MporpaMMoil U HaJlm4uueM y
pedenka c 3IIP cnocoOHocTu paboraTh 1o anroputMam. [IOCTOSIHHO YCIIOKHSAIOLIUHCS
y4eOHBIl MaTepuana, €ro HachIIEHHOCTb TEOPETUUYECKUMH pa3zaeiaaMu, OoJbIIoN 00BEM
MPEJCTABISAIOT 3HAUUTENIbHBIE TPYIHOCTHU At oOyyaromuxcst ¢ OB3, koTopsle, Kak U3BECTHO,
OTJIMYAIOTCSl CHIDKEHHOM MO3HABAaTEIbHON aKTUBHOCTBIO, HEIOCTATOYHOCTHIO BHUMAaHMS,
NaMsATH, MPOCTPAHCTBEHHON OPUEHTUPOBKU M JAPYIMMU OCOOCHHOCTSIMM, OTpULIATEIHHO
BIMSIOIIMMH Ha YCIEUIHOCTh MX 00ydyeHuss M BocnuTaHusa. CoBeplIEHCTBOBaHHE y4eOHO-
BocnMTaTenpHoro mpomecca B 10-11 kmaccax ans oOywaromuxcs ¢ OB3 cBs3zaHo cC
HE0O0XOAMMOCTBIO aJaNTallMM y4eOHBIX MPOTpaMM IPU COXPAaHEHMHM OOIIEro ILEH30BOTrO
00BbEMa conepkaHusi 00yueHHUsl. DTUM OOBACHSAETCS aKTyaJlbHOCTh KOPPEKTHUPOBKH paboueid
nporpammbl. OCHOBHBIE MOJXOJAbI K OpraHu3anuu ydeOHoro mporecca - [logbop yueOHbIX
3aJaHUi, MAKCUMAaJIbHO BO30YXJIAIOIIMX aKTHUBHOCTh pPEOEHKA, MPOOYXKIAIOIUX Y HEro
NOTPEOHOCTH B MO3HABATENBHOM IEATENLHOCTH, TPEOYIOUINX Pa3HOOOpa3HON e TeIbHOCTH. -
[Ipucnocobnenne Temna M3y4eHUs yueOHOTO MaTepualla U METOJOB OOY4eHHs K YPOBHIO
pa3BUTHS JIeTeH ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 310pOBbs. - HAWBUYaIbHBINA MOJIXO. -
Coueranune KOPPEKLIHOHHOTO o0y4eHus c 7e4eOHO0-03J0POBUTEIbHBIMU u
NpOo(QUIAKTUYECKUMHA MeponpHusITusiMu. - [loBTOpHOE 0OBsICHEHHME Yy4yeOHOTO Marepuana H
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10100p JIOTIOJTHUTENBHBIX 3aaHui; - [locTOsHHOE HCNOIB30BaHNE HATIISAHOCTH, HABOISIIUX
BONPOCOB, aHaloruid. - Mcnosib30BaHME MHOTOKPATHBIX —YKAa3aHWM, YIPAKHEHUW. -
[IposiBnenne OONBIIOrO TakTa €O CTOPOHBI yuuTens - lcmosnp3oBaHue TMOOLIPEHUH,
MOBBIIIEHUE CAaMOOIICHKH pebeHka; - Ilostamnoe 00o01IeHne npoielanHoN Ha YpoKe paboThI;
- Hcnonb3oBanue 3aaHuii ¢ onopoil Ha 00pasibl, JOCTYIHBIX MHCTPYKIHA, aJrOPUTMOB, C
y4eToM TOro, 4To pabdortocrnocodHocTh y nmereit ¢ 3IIP Ha ypoke mmurcs 10-20 MuHyT.
[legarornueckass JUarHOCTHKa pa3BUTUs peOEHKa BKIIIOYAET B ce0sl M3ydCHHE 3aKIHOUYEHHUS
[IMIIK, xapakrepuctuku u3 mnpenmectByomero OV, nerckux paboT, HaOMOACHUN 3a
peOeHKOM, TIPOBEPKU YPOBHS 3HAHHIA 110 NIPEMETAM U OPUEHTUPOBKH B OKPYXKAIOIIEM MHUPE,
0COOEHHOCTEH OOIIEHUsI CO CBEPCTHUKAMH W B3POCIBIMH, O€Cell ¢ POAUTENSMHU C IIEIBIO
BBISIBIICHUS ~ WHAMBHIYAJIIbHBIX ~ OCOOCHHOCTEH WM OMNpENeNIeHUs  HaIpaBJICHHUSA
KOPPEKIMOHHOpa3BUBaroIIe paboThl. MHOTHE XapaKTEPUCTUKHU IICUXUUECKON eATeIbHOCTH
IIKOJIBHUKOB OCOOEHHO SIPKO MPOSBISAIOTCS MMEHHO B y4eOHOU nesTenbHOCTH. OCHOBHOM
¢opMoll OpraHuzanMM y4eOHO-BOCIUTATENBLHOIO TMpoIlecca SBIAETCA YPOK, KOTOPBIN
CTPOUTCSl HAa MPHUHILUIIAX KOPPEKLIHOHHO-pa3BuBatouiero ooyuenus. lnpoko ucnomab3yrores
HETPaJUIMOHHbIE (QOPMBI TPOBEICHMSI YpOKa: D3KCKYpCHS, JI€lOBas HWIpa, BHUAECOYPOK.
Pa3nooOpa3ubl 1 Gopmbl paboThl ¢ ETHbMH Ha YpOKE: MPOBEJIEHHE OIbITa, JIabopaTopHas
pabota, paboTa ¢ KapTOW, PUCOBaHWE O BOOOPaKEHHIO, pabOTHI B TPYIIaX, COCTABICHUE
wiada v T.J. OJTHUM U3 OCHOBHBIX CPEACTB KOPPEKIIUU OTKIOHEHHUH pa3BUTHsI 00yJaroIInXcs,
Pa3BUTHUSL, MPEXKJE BCEr0, COXPAaHHOTO HMHTEJIEKTA, SIBJSETCS MOATOTOBKA OOYYaroIIMUXCS C
WHTEJJIEKTYaJlbHOM ~ HEJOCTAaTOYHOCThIO MO  00IIeoOpa3oBaTENbHBIM  MPEAMETaM.
[IpennazHauenne yueOHBIX MPEIMETOB JTAHHOTO OJI0Ka — CIOCOOCTBOBATh Pa3BUTHIO BCEX
BBICHIMX TCUXMYECKMX (YHKIUHN, PACHIMPEHHUI0 Kpyroszopa, (GpopMHpPOBAHHIO COLMAIBHOTO
OTIBITA.

PabGoyass mporpamMMa opuUeHTHpOBaHAa Ha HCIOJb30BaHue ydeOHuKa [.5. Msxkumesa, bb
byxosueBa. @usmuka kimacc 10-11 mms obmeoOpa3oBaTeNnbHBIX yupexaeHui. TpeboBaHus K
ypoBHIO monarotoBku gereid ¢ 3IIP (ywgammecs VII Bugma o0y4deHUs) COOTBETCTBYIOT
TpeOOBaHUSIM, MPEAbIBIIEMbIM K YyYEHHKaM MIKOJbI oO0miero HasHaueHus. Pabouyas
MporpaMMa KOHKPETU3HPYET COJepaHhe MPEeIMETHBIX TeM, JTaeT paclpeaeseHre y4eOHbIX
4acoB MO pazjenaM Kypca M IOCJIEIOBATENbHOCTh M3Yy4EHHUS pa3fesioB (U3UKH C Y4eTOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKH Yy4eOHOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH ydaluxcsi, OIpeaesieT Ha0op OIBITOB, JIEMOHCTPUPYEMBIX YUHUTEIEM B
KJ1acce, JIabOpaTOPHBIX W MPAKTHYECKUX PAOOT, BBHIMOJHAEMBIX ydamumucs. [IpuHuumnel u
MOAXO/IbI: METOJOJOTMYECKOH OCHOBOM pealu3aluu IpOrpaMMbl  SIBISIETCS CHCTEMHO-
NEeSTeNbHOCTHBIA ~ MOJXOJA, KOTOPBIA  mpexdmnosiaraer: —(popMupoBaHHE T'OTOBHOCTHU
oOyyaronuxcs K CaMOpPa3BUTHIO M HENPEPHIBHOMY OOpa30BaHMIO; —IIPOCKTHUPOBAHUE U
KOHCTPYHpPOBaHHE pa3BHUBAIOIICH 00pa30BaTeIbHON Cpeibl OpraHU3allii, OCYIIECTBISIONICH
00pa3oBaTeNbHYI0 JAEATEIbHOCTh, —aKTHBHYIO Y4eOHO-TIO3HABATEIbHYIO JESITEIBbHOCTD
oOyuaronuxcs; —TOCTpOeHUEe 00pa30BaTeNbHON AEATEIbHOCTH C YU€TOM HHIUBUIYAIbHBIX,
BO3PACTHBIX,  ICUXOJOTMYECKUX,  (DU3HOJOTMYECKUX  OCOOCHHOCTEH U 370pPOBbS
oOyJaromuxcs.

He.]'[b IporpaMmspl. JOCTHKCHHE BBITYCKHHKAMU KOMIIETCHIIUA H KOMHeTeHTHOCTeﬁ,
ONpCACIIKICMbIX  JIMYHOCTHBIMU, CGMGfIHHMH, O6H.I€CTB€HHBIMI/I, rocyaapCTBCHHbIMU
HOTpC6HOCT$IMI/I H BO3MOXHOCTAMU 06yqa101ueroc51 CTapmero MKOJBHOI'0O BO3pPacCTa,
CTAHOBJICHUC U PAa3BUTUC JINYHOCTU 06}7‘13}01]_[61"0051 B €€ CaMOOBITHOCTH H YHUKAJIBHOCTH,
OCO3HaHHE COOCTBEHHOM WHIANBUAYAJIbBHOCTH, MMOABJIICHHUEC KU3HCHHBIX IIJIAHOB, TOTOBHOCTD
K CaMOOIIPEACIICHUTO.

3agaum.
¢ hopMHUPOBATH POCCUNMCKYIO TPAXKAAHCKYIO HACHTUIHOCTh 00YJatOIINXCsl;

©00CCIICUNTh pPAaBHBIC BO3MOXKHOCTH TOJYYEHHUS KadeCTBEHHOIO CPEIHEro OOIero
oOpa3oBaHus;

®CO31aTh YCIOBHS JUIsi Pa3BUTHS M CaMOpeaIU3aliu OOydaroImuxcs, i (OPMUPOBAHUS
3JI0POBOT0, OE30IIACHOTO U 3KOJIOTUYECKHU IeTIECO00pa3HOro 00pa3a KU3HU 00yJarOIIUXCSL.
e copMHUPOBATh NPE/ICTABICHUS O POJM U MeCTe (PM3UKU B COBPEMEHHOI HAy4HOU KapTHHE



MHUpa; TOHMMaHWE (PU3NYECKONW CYIIHOCTH HaOIIOAaeMbIX BO BceleHHOW SIBICHUI;
MOHUMaHUe posid GU3UKU B (popMUPOBAaHUM KPYro3opa v (HyHKIMOHATIBLHON IPaMOTHOCTH
YeJI0BEKa JUIsl PELICHUs TPaKTUUYECKUX 3a/1a4;

® 10OHUTBHCS BJIAJICHUS OCHOBOIIOJIArAIOIUMU bu3nueckuMu HOHSTHIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPHUSMH; YBEPEHHOE II0JIb30BaHUE (PU3HMUECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

® TOOUTHCS BIIAJICHUS OCHOBHBIMH METOAAMH HAyYHOTO IIO3HAHMSA, MHCIOJIb3yeMBbIMU B
¢u3uke: HaOIMIOACHUE, ONMUCAHWE, HM3MEpPEHHE, AKCIIEPHUMEHT; yMEHHs 00pabaThiBaTh
pe3ysbTaThl U3MEpPEHUI, 0OHAPYKUBATh 3aBUCUMOCTb MEXAY (PU3NYECKUMH BETUYMHAMU,
OOBSICHATP TIOJTYYEHHBIE PE3YIIbTATHl U JIeTIaTh BHIBOJIBI,

e chopMUpPOBaATh YMEHHS pemaTh (pru3ndeckue 3a/1a4w;

echopMHpOBaTH YMEHHUS NPUMEHSTH IOJIYYE€HHbIE 3HaHUSA Ui OOBACHEHUS YCIOBUU
MPOTEKaHUs (PU3UYECKUX SBJICHUHN B MPUPOJAE U JIJIS MPUHATUS MPAKTUYECKUX PELICHUI B
MOBCEIHEBHOM JKU3HH;

e chopMupoBaTh COOCTBEHHYIO TO3MIMIO 1O OTHOIIEHUIO K (DU3MYECKON HH(POpPMAIIHH,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHHUKOB.

e chopMupoBaTh cucTEMy 3HaHUN 00 OOMMX (U3HMYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, IPEACTABICHUN O JeiicTBuM BO BceneHHO (u3nyecKux 3aKOHOB, OTKPBITHIX B
3€MHBIX YCIIOBUSIX;

e chopMHpOBaTH YMEHHUS HCCIEOBaTh M AaHAJU3UPOBATH pa3zHOOOpas3Hble (U3NYECKUE
SBJIEHUSI U CBOWCTBA OOBEKTOB, OOBACHATH MNPUHLIMIBI PabOThl M XapaKTEPUCTHKHU
npuOOpPOB U YCTPOWCTB, OOBSACHATH CBSI3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C
reoQU3N4YeCKUMHU SIBJICHUSIMU;

e TOOUTHCS  BJIAJICHUs] YMEHUSIMU  BBIJBUTaTh TUIIOTE3bl HA  OCHOBE  3HAHHUA
OCHOBONOJAralomux  (U3NYECKUX 3aKOHOMEPHOCTEM M  3aKOHOB, MPOBEPSATh UX
AKCIEPUMEHTAJIbHBIMU CPEICTBaMU, (OPMYIUPYS LIETb UCCIECTOBAHUS;

® TOOUTHCS BIAJCHUS METOJAAMHM CaMOCTOSITEJIbHOTO IUJIAHUPOBAaHUS M IPOBEICHUS
(bu3MyecKux SKCIEPUMEHTOB, OIKCAaHUS M aHalnu3a TMOJyYeHHOM H3MEpUTENbHOMN
nH(pOopMaLKH, ONIPeIeTIeHHs] TOCTOBEPHOCTH MOJyYEHHOTO pe3yibTara;

e chopMHpOBaTH YMEHHS MPOTHO3UPOBATH, AHAIM3UPOBATH M OICHUBATH IOCIIEICTBUS
ObITOBOM M MPOU3BOJCTBEHHOUN JAEATEILHOCTH 4YENIOBEKa, CBSI3aHHOW C (PU3NYECKUMU
MpoLeccamMu, C MO3ULUHN KOJIOTUYECKO OE301MaCHOCTH.

IpuHIMTBI ¥ MOAX0ABI: METOIOJIOTHYECKON OCHOBOM pealin3aliiy poTrpaMMbl
SIBIISICTCSI CHCTEMHO-ICSITEIIbHOCTHBIH MOJIX01, KOTOPBIH Mpe/Ioiaraer:

— (dbopMuUpOBaHHE TOTOBHOCTH OOYYAIONIMXCS K CAaMOPA3BUTHIO U HEMPEPHIBHOMY
00pa3zoBaHuIo;

— NPOEKTHUPOBAHUE U KOHCTPYHPOBAHUE Pa3BUBAIONICH 00pa30BaTEIbHON CpPEJIbI
OpraHu3alluK, OCYIIECTBISIONICH 00Pa30BaTEIbHYIO IESTEILHOCTD;

— AKTHBHYIO y4eOHO-TI03HABATEIIBHYIO JCATEIIBHOCTD 00YJatOITIXCS;

— HOCTpOeHHEe 00pa30BaTEILHOW JESATEIBHOCTH C YYeTOM HHIMBHIYaIbHBIX,
BO3PACTHBIX, TICHUXOJIOTUYECKUX, (PUIUOJIOTUYECKHX OCOOEHHOCTE U  370POBbS
oOyJaronuxcs.

JlanHas nporpamma no ¢GusuKe Ui yriayOoJEéHHOrO YpOBHS COCTaBJIeHa U3 pacueTa
340 yacoB 3a Ba rojga o0yuenus (mo 5 yacos B Hezento B 10 u 11 kmaccax); B mporpamme
yuteHo 15% pe3epBHOro BpeMEHH, KOTOPOE YUYMTENb MOXKET MCIIOJIb30BaTh Ha U3y4EHHE
OTJZIENbHBIX TEM Kypca.

PabGowas mporpamma yuyebHoro mpeamera «®u3Mka»  HampaBieHa ~— Ha
¢dopmupoBanue y oOyvaromuxcs (YHKIMOHAIBHOM TI'PaMOTHOCTH M MeETalpeIMETHBIX
YMEHHH uepe3 BBINOJIHEHUE UCCIIEN0BATENbCKON U IPAKTUYECKOH 1EATEIbHOCTH.

B cucreme ecrecTBeHHOHay4HOTO 00pa3oBaHMs (M3MKAa Kak y4eOHBIH IMpeaMmer
3aHUMAaeT BaXHOE MECTO B ()OPMHPOBAHWU HAYYHOT'O MHUPOBO33PEHHUS M O3HAKOMJICHHS
oOyyaromuxcs € METOJaMH Hay4HOTO IIO3HAHUS OKPYKAIOIIEr0 MHpa, a TaKkKe C
(U3NYECKUMU OCHOBAaMH COBPEMEHHOIO IPOW3BOJACTBA U OBITOBOTO TEXHHYECKOTO



OKPYXXEHHSI 4YelIOBEKa; B (OPMHPOBAHUU COOCTBEHHOW NO3MIMU MO OTHOUICHHIO K
¢usnveckoit nHGopMaIK, TOTYIEHHOM U3 PA3HBIX HCTOYHHUKOB.

VcenemHocTs U3ydeHHs IpeaMeTa CBsi3aHa C OBJIAJCHHEM OCHOBaMM YydeOHO-
HCCIIEIOBATENILCKOM /IEATEIIbHOCTH, MPUMEHEHUEM TOIYYEeHHBIX 3HAHWW TPH PEHICHUU
MPAKTUYECKUX U TEOPETHUYECKHX 3a/1aY.

Wzyuenne ¢u3nku Ha yriyOJIeHHOM YpOBHE BKIFOUACT PACIIMPEHHE MPEIMETHBIX
pe3ysIbTaTOB U COJEpXKAHUE, OPUEHTHPOBAHHOE HA IOATOTOBKY K IIOCIEAYIOLIEMY
npodeccHoHaIbHOMY 00pa30BaHUIO.

N3yyenne mnpeaMera Ha YIIyOJIEHHOM YPOBHE IO3BOJSIET c(OPMHPOBATH Y
oOydaromuxcss (uU3ndeckoe MBIIUICHHE; YMEHHE CHCTEMaTU3UpoBaTh U 0000ImaTh
MOJIydCHHBIE 3HAHMS;, CAaMOCTOSITEIHPHO NPUMEHSTH IOJIydCHHbIC 3HAHHUSA JUIS PEIICHUS
NPAaKTUYECKHX W Yy4eOHO-HCCIEeNOBATEIbCKUX  33/a4; YMEHHE aHAJIU3UPOBATh,
MPOTHO3UPOBATh W OIICHWBAThH, C TO3UIUHM SKOJOTHYECKON Oe30MacHOCTH IMOCIEICTBUS
OBITOBOI W TIPOW3BOJICTBEHHOW JESATEIHHOCTH YENIOBEKA, CBSI3AHHOM C HCIIOJIb30BAaHHEM
WMCTOYHHUKOB SHEPTHH.

B ocHoBy m3ydenusi mpenavera «®Pusmka» Ha YriayOJ€HHOM YpOBHE, B YacCTH
dbopmMupoBaHHS y OO0YyYarOMUXCsS HAYYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB TO3HAHMWS, a TAK)KE MPAKTHYECKOTO NMPUMEHEHHsI HAyYHBIX 3HAHUH, 3aJI0)KEHBI
MEXIIPEIMETHBIE CBSI3M B OOJIACTH €CTECTBEHHBIX, MaTEMAaTHYECKHX M TYMaHHUTapHBIX

HayK.
|. [Inanupyemble pe3y/ibTaTbl 0OCBOEHHS Y4eOHOI0 NpeaMeTa

JInyHOCTHBIE Pe3yJbTaThI B cpepe OTHOLIEHHI 00yyarOIMXCcH K cede,
K CBOEMY 3/10POBbI0, K MO3HAHUIO Celsi:

- OpHEHTaIMs OOYyYaloUIMXCsl Ha  pealu3aluio  TO3WTHUBHBIX  KU3HECHHBIX
MEePCIEKTUB, MHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K JTUYHOCTHOMY
CaMOOTIPEICTICHUIO, CTIOCOOHOCTh CTaBHUTh IIEJIM U CTPOUTH )KU3HECHHBIC TUIAHBI;

- TOTOBHOCTh M CIIOCOOHOCTH OOYYaloNIUXCsi K OTCTaWBaHHID COOCTBEHHOTO
MHEHHS, TOTOBHOCTh M CIIOCOOHOCTh BBIpa0aThIBaTh COOCTBEHHYIO IIO3HUIIMIO TIO
OTHOIICHUIO K COOBITHSIM IPOIIJIOTO M HACTOSIIECIO Ha OCHOBE OCO3HAHHS M OCMBICIICHUS
HMCTOPHH, TyXOBHBIX IICHHOCTEH U JOCTHIKEHUI HaIIEH CTpaHBbI;

- TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCA K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO
B COOTBETCTBUU C OOIICYETIOBEYSCCKUMH IIEHHOCTSAMH M HJCAIaMH T'PakJIaHCKOTO
00I1IeCTBa;

JInyHOCTHBIE pe3yJbTaThl B cepe oTHomeHuil odyyawmuxcss K Poccum kak K
Pogune (OTeyecTBy):

— poccuiickas ~ WACHTUYHOCTh, CIOCOOHOCTH K  OCO3HAHHIO  POCCHUHCKOM
WJEHTUYHOCTH B TMOJUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K HMCTOPHUKO-
KYJIBTYPHOU OOIIHOCTH POCCUIICKOT0 HapoAa u cyande Poccun, matpuotusm;

— YBaXEHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Imepen PonauHoW,
TOPJOCTH 3a CBOM KpaH, cBoro Ponuny;

JInuyHocTHBIE pe3yJbTaTbl B cepe OTHOMICHHMH O0YYAIOIIHMXCH C OKPYKAIOIUMHU
JIOAbMHU:

— HPaBCTBEHHOE CO3HAHME M IOBEJCHHE HAa OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX
LIEHHOCTEH, TOJIEPAHTHOIO CO3HAHMS U MOBEIACHUS B IOJIUKYIBTYPHOM MHUpPE, TOTOBHOCTU
U CIIOCOOHOCTH BECTH IHUAJOr C APYTMMHU JIOABMH, JOCTHraTh B HEM B3aUMOIOHUMAaHMS,
HaXOJUTh OOIIUE 11U U COTPYIHUYATH JJIS UX JTOCTUKECHHUS;

- NIPUHATHE TYMAHUCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAXKWUTEIBHOE U
N00posKenaTeNbHOe OTHOLICHHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

- CMOCOOHOCTh K COTNEPEKUBAHUIO M (POPMUPOBAHHE MO3UTHBHOTO OTHOIICHUS K
JIOJSIM;

— pa3BUTHE KOMIIETCHIUN COTPYAHHMYECTBA CO CBEPCTHUKAMM, ACTHBMHU MIIAJLIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJIE3HOHW, y4ueOHO-
HCCIIEA0BATENbCKOM, IPOEKTHON U JPYIUX BUAAX ACATECIBHOCTH.



JInuHocTHBIE pe3yJibTAaThl B cdepe OTHOILIEHHIT O0YyYAHUIMXCH K OKPYKAIOIIEMY
MHPY:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTU HAyKH, TOTOBHOCTb K HAYYHO-TCXHUUYCCKOMY TBOPYCCTBY, BJIAACHHUC
JOCTOBEpHOH HMH(OpMAIMeld O TEepelOBBIX TOCTIKEHUSX M OTKPBITHAX MHPOBOH U
OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTb B HAy4HbIX 3HaHUSAX 00 yCTpOWCTBE MHUpa U
oOl11ecTBa;

— TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMOOOpa30BaHMIO, HA
MPOTSHKEHUHU BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHUE K HEMPEPHIBHOMY 00OpPa30BAHUIO KaK
YCIIOBHIO YCIIEITHOM MPOPECCHOHATBHON 1 00IIECTBEHHON ACITEIbHOCTH;

— IKOJIOTHYECKast KYJIbTypa, OepekHOE OTHOIICHHS K POJHOHN 3eMile, TPHPOIHBIM
oorarctBaMm Poccun u MHpa; IOHUMAaHUC BJIIMAHHA COLUAIBHO-3KOHOMHWYCCKUX MPOLECCOB
Ha COCTOSHHUE TIPUPOTHOW W COLMAIBHOW CpeIbl, OTBETCTBEHHOCTh 3a COCTOSIHHE
IIPUPOJHBIX PECYPCOB; YMEHHS U HABBIKU Pa3yMHOTIO IPUPOJOINOJIL30BaHNS, HETEPIIUMOE

OTHOIIICHUE K I[GﬁCTBI/IfIM, IMPUHOCAIINM BPEA 3KOJIOIUH; HpI/IO6p€T€HI/I€ OIIbITa 3KOJIOI'O-
HaHpaBJ'IeHHOI\/’I JACATCIIbHOCTH,

JIMYHOCTHBIE pe3yJbTaThl B cdepe OTHOIIEHUsSI 00y4alOIUXCsl K TPyay, B chepe
COIMATBHO-IKOHOMUYECKUX OTHOIIIEHHIA:

— OCO3HAHHBIM BBIOOP Oymymiel mpodeccuu Kak MyTh W CHOCO0 peanu3aruu
COOCTBEHHBIX )KM3HEHHBIX TJIAHOB;

MeranpeaMeTHble Ppe3yJabTaThbl OCBOEHHMSI  NPOrpaMMBbl NpeACTaBJIeHbl TPeMs
rpynnamMm yHuBepcaabHbIX yueOHbIX AeiicTBuii (YY/1).

PeryasiTuBHbIe YHUBEPCAJbHbIE Y4eOHbIE eilcTBUS
BbIMyCKHUK HAYYUTCSH:

— CaMOCTOSITEJIBHO ONpPENENATh IeNH, 3a7aBaThb MNapaMeTpbl M KPUTEPHUH, IO
KOTOPBIM MOYHO OINPEAETUTh, YTO 11eJb JOCTUTHYTA,

— OIICHUBATh BO3MOXKHbIE TIOCJIEACTBUA JOCTHXKEHMSI TIOCTaBJICHHON Ienu B
NEeSITeIbHOCTH, COOCTBEHHOM >KM3HM M JKU3HH OKPYXKAIOLIUX JIIOJEH, OCHOBBIBAasACH Ha
COO00OpaXKeHUSIX ITUKU U MOPAJI;

— CTaBUTh ¥  (QOpPMYIHpPOBaTH COOCTBEHHBbIE 3a7auyd B  0Opa3oBaTeNbHOM
NEeSITEeNIbHOCTH U KU3HEHHBIX CUTYaLIUAX;

— OIICHUBATh PECYpPChI, B TOM YHCIIe BpeMs WU Jpyrue HemaTepuallbHbIE PECYpPCHI,
HEO0OXO0IUMBIE IS TOCTHKEHUS MIOCTaBICHHOH 1IEIH;

— BBIOUpATH MyTh JAOCTHXKCHUSI 1IEJIU, TNIAHUPOBAThH PEIICHHUE TOCTABICHHBIX 3a/a4,
ONTUMM3HPYS MaTepuaibHble U HEeMaTepualbHbIE 3aTPaThI;

— OpraHu30BbIBATH A((HEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX ISl IOCTHKEHUS
MIOCTABJICHHOM 11ETIH;

— CONIOCTABJISITh MOJYYEHHBIM PE3yJbTaT ACSATENIbHOCTH C MOCTABICHHOM 3apaHee
LENIbIO.

2. [lo3naBaTe/ibHbIE YHUBEpPCAIbHbIE yueOHbIe 1eliCTBUSA
BhinycKHHUK HAy4YHuTCS:

— UCKaTh U HaXOJUTh OOOOIIEHHBIE CMOCOOBI pEIIeHHs 3ajady, B TOM YHCIE,
OCYIIIECTBIISTh Pa3BEPHYTHIN MHPOPMAIIMOHHBIA MOUCK U CTaBUTh HA €0 OCHOBE HOBBIC
(yueOHBIC U TIO3HABATENbHBIC) 33Ja4H;

—  KPUTHUYECKHU OIEHUBATh U WHTEPIPETHPOBATH MHPOPMAIUIO C PA3HBIX MO3HIIUNI,
pacmno3HaBaTh U PUKCUPOBATH MPOTHUBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

—  WCIONB30BaTh  pazNUYHbIE  MOJEIbHO-CXEMaTHYeCKHe  CpelIcTBa s
MIPEJICTABJICHHS CYIIECTBEHHBIX CBSI3€M W OTHOIICHUW, a TakkKe MPOTHBOPEUUN,
BBISIBIICHHBIX B HHPOPMAIIMOHHBIX HCTOYHHUKAX;

—  HAaXOJUTh W TPHUBOJUTH KPUTUYECKHE APTyMEHTHl B OTHOIICHWU NEHCTBUU H
CYXJCHUU IPYroro; CIHOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEUaHUsIM B



OTHOILIEHHH COOCTBEHHOTO CYXJIEHHUS, PacCMaTpuUBaTh HX KaK pPEcypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJIUTh 32 PaMKH Y4E€OHOTO MpPEIMETa W OCYIIECTBIIATH LEJICHAIPABICHHBIN
IIOMCK BO3MOYHOCTEH Ul LIMPOKOI0 IEPEHOCA CPEACTB U CIOCOO0B IEHCTBUS;

— BBICTPAaWBaTh HWHAMBHUAYAJIbHYIO OOpa30BaTEIbHYI0 TPACKTOPHUIO, YUYHUTHIBAs
OTPAaHUYEHUS CO CTOPOHBI IPYIUX YYACTHUKOB U PECYPCHBIE OIPAHUYECHNS;

— MEHSATH U YJEPKUBATh Pa3HbIE IO3ULHH B I03HABATEIIbHOU 1E€ATEIbHOCTH.

KoMMyHHKaTHUBHBbIE YHHBepcaJbHbIe YueOHbIe /1eilicTBUSA
BbInycKHUK HAYYUTCS:

— OCYILECTBIIATh JEJIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHHKAMM, TaK U CO
B3pOCHBIMU (KaK BHYTPH OOpa30BaTENbHOM OpraHu3alvd, TaKk M 3a €€ MpeaesiaMu),
noAOupaTh NapTHEPOB JJs  JEJIOBOM KOMMYHHUKAIlMM HUCXOAS U3 COOOpa)kKeHHi
Pe3yIbTaTUBHOCTH B3aUMO/IEUCTBHUS, a HE IUYHBIX CUMIIATHIA;

— MpH OCYUIECTBJIEHUU TPYNIOBONH pabOThl OBITh KaK PYKOBOJUTENEM, TaK U
YWIEHOM KOMaHIbl B pasHbIX poOJsAX (reHeparop UAeH, KpPUTUK, HCIOJHUTEND,
BBICTYNAIOLIUH, SKCIEPT U T.1.);

— KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBHSIX PEalbHOTO, BUPTYAJIbHOIO U
KOMOMHUPOBAHHOTO B3aHMO/ICHCTBHUS;

— pa3BepHYTO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BaHHUEM
aZICKBAaTHHIX (YCTHBIX U MMMCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(IMKTOTEHHbIE CUTYallUH U IPEIOTBPAIaTh KOHGIUKTHI 10 UX
aKTUBHOM (a3bl, BBICTpaMBATh AEJOBYI0O M 00pa3oBaTelIbHYI0 KOMMYHHUKAIMIO, H30eras
JUYHOCTHBIX OILICHOYHBIX CYKJICHHM.

IIpenmeTHble pe3y/bTaThI:
BbIMyCKHUK HA yIJ1y0J€HHOM YPOBHE HAYUYMTCSH:

— OOBSCHAT, M aHAIM3UPOBATH POJb U MeCTO (U3NKH B (HOPMHUPOBAHHUH
COBPEMEHHON HAyYHOW KAPTUHBI MUPA, B PA3BUTHUN COBPEMEHHOM TEXHUKH M TEXHOJIOTHH,
B IPAKTHUYECKOM JIEATEIIbHOCTH JIIOJIEH;

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

— XapaKTepU30BaTh CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJAralolUMU Hay4YHBIMU
MOHATHAMHU: IPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, MOJIE), IBMKCHHE, CUIIa, DHEPIHS;

— MOHUMATh U OOBSACHATH IEIOCTHOCTh (U3NYECKOW TEOPUH, pa3inyarh I'PaHULIbI
€€ MPUMEHUMOCTH U MECTO B ALY APYTUX PU3NYECKUX TEOPU;

— BJIQJIETh TpPHEMaMH TIOCTPOCHUS TEOPETHUECKUX JIOKa3aTeNbCTB, a TaKkKe
MIPOTHO3UPOBAHUSI OCOOCHHOCTEH MpoTeKaHus (U3MUECKUX SIBICHUM U TPOIECCOB Ha
OCHOBE MOJYYEHHBIX TEOPETUYECKUX BBHIBOJIOB U JOKA3aTEIbCTB;

— CaMOCTOSITEIbHO KOHCTPYUPOBATh IKCIIEPUMEHTATbHBIE YCTAHOBKU TSI IPOBEPKU
BBIJIBUHYTBIX TUIIOTE3, PACCYUTHIBATH A0COIIOTHYIO M OTHOCUTEIBHYIO IOTPEIIHOCTH;

— CaMOCTOSITENIBHO MJIAHUPOBATH U POBOIUTH (PU3UUECKHUE IKCIIEPUMEHTHI;

— peliath MPaKTUKO-OPUEHTHPOBAHHBIE KAaYECTBEHHBIE M PACUETHBIE (PU3UUECKHE
3a/1a4uM C OTMOPOM KaK Ha U3BECTHHIE (DU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH, TaK
Y Ha TEKCTHI ¢ U30BITOUHOM HHOpMaIIHEif;

— OOBSACHATh TPAaHUIIBI TPUMEHEHUS U3Yy4EHHBIX (U3HUEeCKUX MOAeNeH mpH
pemieHny GpU3NIEeCKUX U MEKIPEAMETHBIX 3a/a4;

— BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHS OCHOBOIMOJATAIOMIMX (PUINYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

— XapaKTepu30BaTh TJI00ATbHBIE MPOOIEMBI, CTOSIINE TIepe]] YeIOBEUECTBOM:
SHEPreTHYECKUE, CHIPhEBHIE, IKOJIOTUYECKUE, U POJIb (PU3UKHU B PEIICHUU YTHX MPOOIeM;

— OOBSACHATH MPUHITUIBI PA0OTHI U XapaKTEPUCTUKU M3yUYEHHBIX MAIUH, TPUOOPOB
Y TEXHUYECKUX YCTPOMCTB;

— OOBSCHATH YCJIOBHS TMPUMEHEHHS (U3NYECKUX MOJAENEH Tpu  pelieHUuu
(bu3MUecKuX 3a7ad, HaXOJUTh aJeKBATHYIO MPEAJIOKEHHOU 3amaue PU3NYECKyI0 MOJeb,
paszpemiath npobiieMy Kak Ha OCHOBE MMEIOUIMXCSI 3HAHHWM, TaK U MPH IMOMOIIH METOJIOB
OIICHKHU.



BBIHyCKHI/IK Ha yl"J'IyﬁJIeHHOM YPOBHE MMOJYYUT BOBMOKHOCTh HAYYUTHCH:

— npogepamv  IKCHEPUMEHMATbHLIMU — CPEOCMBAMU  GbIOGUHYMbIE  2UNOMESbI,
Gopmynupys yenvb uUccie008aHus, HA OCHOBE 3HAHUSA OCHOBONONALAIOWUX DUIUYECKUX
3aKOHOMEPHOCMEU U 3AKOHO8,

— onucvLIBAMb U AHATUZUPOBAMb  NOJVYEHHYIO 8 pe3yibmame Npo8eOeHHbIX
@uszuueckux IKCNePUMEHMo8 UHDOPMAYUIo, Onpeoeisims ee 00CHOBEPHOCHb,

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

—  pewiamb IKCNEepUMEHMANbHble, KAYeCmEEeHHble U KOIUYecCmeeHHvle 3a0auu
OIUMAUAOHO20 YPOBHS CIOHCHOCMU, UCNONb3YA (PuU3UYecKuUe 3aKOHbl, d MAKI’Cce YPAGHEHUS,
ceazvlearouue guzuueckue eauyUnbl,

— AHATUZUPOBAMb  2PAHUYLL NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb
gceobwuii xapakmep QyHOAMEHMANbHbIX 3AKOHO8 U O02PAHUYEHHOCHMb UCHOIb308AHUS
YACMHBIX 3A4KOHOB;

— Gdopmynuposams u pewiamsv HoOGvle 3adayu, BO3HUKAOWUE 6 X00e YYeOHO-
UCCc1e008amenbCKoll U NPOEKMHOU 0esimenbHOCIU,

—  ycosepuieHCmBo8amsb npudopvl U Memoobl UCCIe008AHUS 68 COOMEEMCMBUU C
NOCMagenHoll 3a0avel;

— UCNONIBb306aMb  MemoObl MAMEMAmu4ecko20 MOOEeIUPOBanUsl, 6 mMOM Hucie
npocmetiuiue cmamucmuyecKue Memoovl 0 00padomkuy pe3ynomamos IKCnepumMeHma.

Il. Conep:xanue yueGHOI0 npeamera
du3KKa U eCTeCTBEHHOHAYYHbII MeTO/1 MO3HAHUS MPHUPOALI (2 yaca)

Ouznka — (QyHAaMeHTaldbHas Hayka o mpupoje. Puszuka U TNO3HAHHE MHpA.
B3aumocBszp mexay (U3MKOW W APYTMMH ©CTECTBEHHBIMH Haykamu. Du3nYecKue
SIBJICHUS U UX MOJICIMPOBAaHUE. 3aKOHOMEPHOCTHU U ciaydaiiHOCTH. DU3ndecke BeIUYUHbI.
[Torpemnocty u3mepeHuil ¢uznueckux BenuuuH. Dusnueckre 3aKOHBI M TPaHUIBI UX
npuMeHuMocTH. duznueckas Teopus U NPUHIMI cOOTBeTcTBUA. COBpeMEHHas Hay4yHas
KapTMHa Mupa U poib ¢(usuku B ee ¢GopmupoBanun . Dusuka U NOpaKTUYECKas
JesITeNbHOCTD Jtoaeil. dusuka u KyiabTypa.

Mexanuka (69 yacoB)

[Ipeamer u 3agaum Kiaccuyeckod MexaHUKH. KnHemaTndeckue XapaKTepHCTHKU
MEXaHUYECKOTO JIBIKEHUs. Mozenu Ten U ABMKeHU. OTHOCUTEIBbHOCTh MEXaHUYECKOTO
neukeHus. Ilonmoxxenne Ttouku B mnpocTpaHcTtBe. CucremMa otcuéra. CkalspHble U
BEeKTOpHBIEe (u3ndeckue BennunHbl. Koopaunatel. Pammyc-extop. Ilyts. Ilepemernenue.
CKOpOoCTh  PaBHOMEPHOTO  NIPSIMOJIMHEWHOro  JABMKeHUs.  ClOXKEHUE  CKOpPOCTEH.
MrHoBeHHass CKOpOCTb. YckopeHue. lIpsAMonmHelHOE [BMKEHHE C IOCTOSHHBIM
yckopenueM. CBoOonHOe majieHue Tesl. PaBHOMepHOE IBMXKEHHE Tela MO0 OKPYXHOCTH.
VYrinoBas ckopoctb. lLleHTpocTpemurenbHoe yckopeHue. KuHemaTtnka TBEpIOro Tena.
IlocrynarensHoe pABMkeHWe. BpalnarenbHoe IBHXKEHHME TBEPAOro Tena. YIVIOBas U
JIMHEWHAasi CKOPOCTHU BpallCHUS.

Junamuka. B3aumoneiictBue ten. OCHOBHOE YTBEPKICHHME MEXAaHUKH. SIBiIeHHE

nHepuuu. IlepBriii 3akoH Hprotona. MHepumansHble cuctembl otcuéra. Cumna. Macca.
CBsi3b Mexly cuiIoil U yckopeHueM. Bropoii 3akoH Heiorona. Tperuit 3akon HeroToHa.
[IpuHnun otHocuTenbHOCTH [ amunes.
Cunsbl B MexaHuke. Cuia TAroTeHUs. 3aKOH BCEMUPHOTO TAroTeHus. llepBas kocmuueckas
ckopocth. Cuna Tskectd u Bec. HeBecomocts. Mcnoisib30BaHME 3aKOHOB MEXAaHUKH B
aCTPOHOMMH M KOcMOHaBTHKe. Jledopmanust u cuibl ynpyroctd. Cuiibl TpeHHs. 3aKOH
CyXOro TpeHUs. SIBnenus, HabIo1aeMble B HEMHEPIMAIbHBIX CHCTEMaX OTCUeTa.



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

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

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

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

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

ArperaTHble  cocTOsAHMS  BemiecTBa. PazoBble  mepexonabl.  HackieHHbIe
HEHACHIIIIEHHBIE  MMaphl. BnaxHocTs Bo3myxa. Mojaenb  CTpOGHHS  KUIKOCTH.
[ToBepxHocTHOe HaTshkeHuWe. CMayumBaHMEe W HecMauuBaHue. KanmuiuisipHbie SIBICHUS.
Mopgens  cTpoeHHsT TBEpAbIX Tel. MeXaHWuecKue CBOMCTBA  TBEPABIX  Tell.
Kpucrannmaeckue u amopdueie Tena. BHyrpennsss sHeprus. CrnocoObl W3MEHEHHS
BHYTpeHHEH dSHepruu Tema. Pabora B TepmoauHamuike. KoaudecTBO — TEIIIOTHI.
TermmoémkocTs. [lepBbIil 3aKOH TEPMOJMHAMHMKHA M €ro MPUMEHEHHWE K HM30IPOIECCaM.
AnmabatHbii Tiponiecc. Bropoit 3akoH TepMoauHaMuKA. CTaTUCTHYECKOE HCTOJKOBAHHE
HEOOpaTUMOCTH TIpolieccoB B mpupoze. Teruossle apuratenu. KIIJ mBurarenei.
DKoJOTHYecKHe MPoOIeMbl TEIJI0IHEPTETHUKH.

OcHoBblI JiekTpoauHaMuku (58 yacos)

[Ipenmer m 3amauu SAEKTPOJAUHAMUKHU. DJIEKTPUYECKUU 3apsll U dJIEMEHTapHbIC
YaCTHUIIbl. 3aKOH COXPAHEHHUS DJIEKTpUYECKOro 3apsana. 3akoH Kynona. Dnexkrpuueckoe
nojie. Hanpspk€HHOCTh  3iiekTpudeckoro moJsis. [IpuHumnm — cyneprno3uimu — TMoJei.
[IpoBOIHMKH B 3IEKTPOCTATUYECKOM TMoOJie. [IUANEeKTpUKH B AJIEKTPUUYECKOM  IIOJIE.
[Monspuzanus auanekTpukoB. [loTeHIMAIBHOCTD 3JIeKTpocTaTuyeckoro noJjst. [loteHmuman
U Pa3HOCTh MOTEHIUAJIOB. DJIEKTPOEMKOCTh. KoHIeHCATOphl. DHEPrusi 3JIEKTPUYECKOIrO
10Ji KOHAEHcaTopa.

[TocrosiHubI anekTpuueckuii Tok. Cuna Toka. 3akoH OMa A ydacTKa LEMH.
Conpotupnienue. Jinekrpuyeckue 1enu. [locnenoBarenbHoe U napauieIbHOE COCIUMHEHUS
MPOBOAHUKOB. PaboTa ¥ MOIIHOCTH TOKA. DNEKTpOJABWXKYyIIas cuia. 3akoH Oma ans
MOJHOM IETIH.

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

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

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



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

KoJusieoanus u BoJiHbI (42 yaca)

Mexannueckue kojebanus. CBoOoaHBIE KojeOaHus. MaTeMaTHUeCKU MasTHUK.
lapmonnueckue koseOanusg. AMIUIMTYAA, TEepUOA, dYacTora U (asa KojaeOaHMid.
Boinyxnennsie konebanus. Pezonanc. ABTokose0aHusl.

OnexTpoMarHuTHble KoJsiebaHus. CBoOOnIHBIE KojeOaHus B Ko0JeOaTeIbHOM
koHType. llepron cBOOOAHBIX 3JEKTpUUECKUX KoseOaHuil. BbIHyXIeHHblE KosieOaHMs.
T[lepeMeHHBIH MEKTPUYECK il TOK. EMKOCTh ¥ MHIYyKTHBHOCTB B IIETIH IIEPEMEHHOTO TOKA.
MoIIHOCTb B LIeNU IEPEMEHHOI0 TOKa. Pe30HaHC B 2JIEKTPUYECKON LIEMH.

[IpousBoncTBO, nmepemaya W MOTpeOJIEHUE — DIEKTPUUYECKOU SHEPIuu.
'enepupoBanue 5>IEKTPUUECKON SHEpPruu. OJeMEeHTapHas TeopHus TpaHcdopmaropa.
[TpousBocTBO, Mepeada U NOTPeOICHUE IIEKTPUUECKON SHEPTHH.

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

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

OnTtuka (25 yacoB)

I'eomerpuueckas ontuka. [IpsmosmHeiiHOE pacpoCTpaHEHUE CBETA B OJIHOPOJIHOM
cpeae. CeroBeie ayud. OTpakeHHE CBeTa. 3aKOHbI OTPAKCHUS M MPEIOMIIEHUS CBETA.
[Ipusma. Jucnepcusi cBera. Popmyna ToHKOW nuH3BL [losydeHune wu300pakeHHs] C
ITOMOIIIBIO JIMH3bI. DJIEKTPOMATrHUTHBIE BOJHBIL. CKOPOCTh CBETa U METOJbI €€ U3MEPEHHUSL.
Hucnepcusi cBera. HWHrepdepennus cBera. KorepentHocts. Judpakinus cBera.
Hudpakunonnas pemérka. [lomepedHocTh CBETOBBIX BOJH. [lomspusamms cBera.
N3znyuenne u cnektpol. CrnekTpanbHbld aHamu3. lllkana »IEKTpPOMArHUTHBIX BOJIH.
[IpakTHueckoe NpUMEHEHHE AIEKTPOMArHUTHBIX U3Ty4YEHUN.

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

KpanroBas ¢puszuka (41 gac)

[Ipenmer u 3a1a4n KBAaHTOBOM (PU3UKH.

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

®oron. ['mnore3a ne bpoins 0 BOTHOBBIX CBOMCTBax uacTull. KopryckymsipHO-
BOJHOBOM ayanu3Mm. CooTHouieHue HeompeneneHHocTel [eiizenbepra. JlaBieHue cperta.
Omnpritel [1.H.JIeGenesa u C.M.BaBunosa. [{udpakiius 31eKTPOHOB.

Mopenu ctpoenue aroma. OnbiTel Pesepdopaa. [lnanerapHas moaens CTpoeHHs
atoma. OOBsICHEHHE JIMHEWYATOTO CIIEKTPa BOJOPOJia Ha OCHOBE KBAHTOBBIX MOCTYJIATOB
bopa. KantoBble mnoctynatel bopa. Mogens aroma Boaopona bopa. CrnoHTanHOe u
BBIHYXKJICHHOE M3JIydeHHUE CcBETA. Jlazepsl.

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

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



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

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

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

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

IMoBTOpeHnue (4 yaca)

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

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



Haoaronenns:

-HaOJIIOJICHUS MEXaHUYECKUX SBJICHUH B MHEPIHUAIBHBIX U
HEMHEPIHAIBHBIX CUCTEMaX OTCYETA;

-Ha0JII0JICHNE BBIHYK/ICHHBIX KOJICOAHUH U pe30HAHCA,

-Habmronenue nuddysum;

-Ha0JII0JICHHE SIBIICHUS 3JI€KTPOMArHUTHOW HHYKIINH;

-Ha0JII0JICHNE BOJIHOBBIX CBOMCTB CBETA: AU(paKIiK, HHTEPPEPEHIINH,
MOJIIPU3ALINN:

-HaOJIOICHUE CIICKTPOB:

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

-HCCIEeIOBaHNE PAaBHOYCKOPEHHOTO JIBU)KEHUS C HCTIOTB30BAHUEM
AIIEKTPOHHOTO CEKYHIOMEpPa WIIA KOMITBIOTEPA C TATYMKAMU;

-HCCIIeIOBaHNE IBMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO;

-HcCleIOBaHNe IICHTPAIbHOTO yAapa,

-HCCIeIOBaHNEe KaUYeHHS IMIIMH/IPA N0 HAKIIOHHOH TUIOCKOCTH;

-McclieIoOBaHUE BUKEHUSI OpOYHOBCKOM yacTuilbl (o Tpekam Ileppena);

-HCCIIeIOBaHNE N30TIPOIIECCOB;

-HFCCIIeIOBAaHNE OCTHIBAHHS BOJIBI;

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

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

-MCCleJ0BaHNE HarpeBaHMs BOJIbl HArpeBaTeieM HeOOIbIIOH MOIITHOCTH |

-MCClIeIOBAaHNE SABIICHUS 3JIEKTPOMArHUTHOM UHTyKIIUH;

-MCCleJ0BaHNE 3aBUCUMOCTH YIjla IPEJIOMIICHHS OT yIJla aieHus;

-MCCIIEeJOBAaHNUE 3aBUCUMOCTH PACCTOSTHUSI JIMH3bI JI0 N300paKeHHs OT
pacCTOSIHUS JIMH3BI JI0 MIPEIMETA;

-McCcleJI0OBaHKE CIIEKTPa BOJOPOIa;

-HCCIIC/IOBAHNUE IBH)KCHUE JIBOMHBIX 3Be3] ( 10 MEYaTHBIM MaTepHaiaMm).



I11. TemaTuueckoe IJIAHUPOBAHHUEC C YKA3AHUEM KOJINIECTBA YaC0B, OTBOAUMBIX

HA 0CBOEHME KAXKI0H TeMBI.

PU3BUKA 10 kaace

Pa3pen, Tema

OcHOBHbIE BH/IbI 1eITEJILHOCTH

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

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

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

- U3MEPATh PU3NUECKHUE BETUUNHBI,

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

Mexanuka (69 yacoB)

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

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

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

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

U XpYHKOCTb.

- YKa3bIBaTh I'PAHUIIBI IPUMEHUMOCTH
MexaHuku HproToHa

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

- SKCIIEPUMEHTAIBHO HCCIIE0BATh
pa3IMyHbIEe BUJIbI ABUKECHUS;

- 3mepsaTh maccy Tena;

- U3MEPATH CUJIbI B3aUMOJICHCTBUS TEN;

- BBIYMCIIATH 3HAYECHUE CUJL;

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

- popmyIHpoBaTh 334U U CPEACTBA UX
peuieHus;

- PaznuuaTh HEeMHEpLHUAIBHBIE CUCTEMBI
OTCYETA;

- OOBACHATH NPUPOY CUIT MHEPLINY;

- 3MepsTh 1 BBIYUCIISTh UMITYJIBC TEJA;

- IPUMEHSATh 3aKOH COXPAaHEHUS UMITYJIbCa
JUTSL BBIYMCIICHUSI U3MEHEHUN CKOPOCTEH Ten
IIPU UX B3aUMOJIEUCTBUH;

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

- BBIYUCJIIATH [TOTEHIMAIBHYIO YHEPTHUIO TEI B
TPaBUTALIMOHHOM II0JIE;

- ONPENEIATH NOTEHIIUAIBHYIO YJHEPTUIO
yrpyroae(GopMUpoOBaHHOTO TeNa;

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

- Boigenats ocoOeHHOCTH TBEPABIX T,
JKUJIKOCTEH U Ta30B;

- BBISIBJISITH B3aUMOCBSI3U MEK/1y HayYHBIMU




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

- HCII0JIb30BaTh PA3JIMYHbIE UCTOUHUKH
UHpOpMAIINH;

- CUCTEMAaTU3UPOBaTh HHPOPMALUIO

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

- OLICHMBAaTh ycrnexu Poceuu;

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

3.«3aK0H COXpaHEHUS UMITYJIbCA. 3aKOH
COXPAaHEHUSI MEXaHUYECKOW SHEPTUNY;

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

JlaGopaTopHbie pabOTHI TTO TEMaM:

1. U3mepenue kodppUIMeHTa )KeCTKOCTH
TIPYKUHBI.

2. zmepenue korhdummeHTa TpeHus
MTOBEPXHOCTH.

3. M3yueHune 3ak0oHa COXpaHEHUS MEXaHUUECKOU
SHEepruu.

- HCCJICIOBATh MPOSIBJIICHUS BTOPOTO 3aKOHA
HrroToHa;

- HCCJICIOBATh B3aUMOCBSI3U MEKTY
bu3NYECKUMU BETMYUHAMU;

- HCCJIEI0BATh YCIOBHS BBITIOJIHEHHS 3aKOHA
COXpaHEHHUS HEPTUH;

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

- OLICHUBATh JIOCTOBEPHOCTD JAHHBIX,
MOJTy4YEHHBIX B (PU3MYECKOM SKCIIEPUMEHTE;

Moaekyasipuas puznka u repmoauHamuka (36 yacos)

®u3nka U MexaHuKa. TennoBbIe SBJICHHUSL.
PasButne npeacraBiaeHuil 0 mpupoie TEMIOBBIX
sIBIEHUN. MOJEKYISIpHO-KUHETUYECKAsl TEOPHUSI.
OCHOBHBIE MOJIO)KEHUS MOJIEKYIISIPHO-
KHMHETH4eCKO# Teopuu. Macca MoJIeKyil.
[TocrosinHas ABoraapo. bpoyHOBCKOE JBUKEHUE.
Cunbl B3aumoaenctBus Moliekyi. CtpoeHue
ra3o00pa3HbIX, KUAKUX U TBepAbIX Tel. CocTosiHUE
MAaKpOCKOIMYECKUX TE B TEPMOINHAMHUKE.
Temneparypa. TeroBoe paBHOBECHE.
PaBHOBecHBIE (0OpaTUMbIE) U HEPABHOBECHBIE
(HeoOpaTumbie) poIecChl. ['a30BbIe 3aKOHBI.
WneanbHblii ra3. YpaBHEHUE COCTOSHUSA
ujeanbHOro rasa. [lpuMenenue razoB B TEXHUKE.
WNneanbHblil Ta3 B MOJIEKYISPHO-KUHETUYECKOU
Teopu. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-
KUHETUYECKOHM Teopun. M3mepenue ckopocreit
MOJIEKYJI Ta3a. BHyTpeHHss SHEepTUsl U1ealbHOTO
ra3a. Pabota B repmoaunamuke. KonmndectBo
TEII0Th. BHyTpeHHss sHeprus. Ilepsslii 3akoH

- JIleMoHCTpHpOBaTh MOHUMaHKE
MEXaHWYCCKOM KapTUHBI MHPA,;

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

- OIIEPHUPOBATH (PU3UUCCKUMHU
MOHATUSAMHU/TIpOIIecCaMu/

SIBIICHUSIMHU B ITPEIMETHOM, MEKIIPEAMETHOM
U METanpeIMETHOM KOHTEKCTax;

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

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

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




TEpPMOJAMHAMHKH. AJTabaTHBIH Mporecce.
HeobpaTtumocTs mporieccoB

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

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

Bnaxnoctb Bo3tyxa. Cuiia IOBEpXHOCTHOTO
HATSKECHMUS.

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

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

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

- ONIEPUPOBATH TEPMHUHAMH B IIPEIMETHOM,
MEXIPEIMETHOM U METANPEAMETHOM
KOHTEKCTaX;

- VI3MepsITh KOTMYECTBO TEIUIOTHI B
npoleccax Teronepeaayu;

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

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

(a3bl B IPYTyIo;

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

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

- BBIYUCIIATH pabOTy ra3a, COBEPIICHHYIO MPU
M3MEHEHUHU COCTOSIHUS 110 3aMKHYTOMY
LUKITY;

- paccuuthiBaTh KIIJ[ TermioBoii MaivuHblI;

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

- U3MEPATH BIAXKHOCTh BO3/1yXa;

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

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

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

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

KonTponpHast paboTa o temam:

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

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

«OCHOBBI TEPMOAUHAMUKI

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




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

- Jloka3bIBaTh BHINOJHEHHE 3aKkoHa [ eii-
JItoccaka;

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

- OIICHUBATh JIOCTOBEPHOCTH JIaHHBIX,
MOJYYEHHBIX B (JU3MUECKOM IKCIIEPUMEHTE;

OcHoBblI JiekTpoanHaMuku (40 yacoB)

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

OJIHOPOJIHOTO JMAJIEKTPHUKA.

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

[TocnenoBarenbHOE U MAPATIEIHHOE COSAMHEHUS
MIPOBO/THUKOB.

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

DJIEKTPUYECKHIT TOK B PACTBOPAX U paciliaBax
AJIEKTPOJIUTOB.

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

DIEKTPUUYECKUMA TOK B TIOJYIIPOBOTHUKAX.
CoOcTBeHHas ¥ TPUMECHAs AIEKTPOIPOBOUMOCTD
MTOJTYITPOBOTHUKOB.

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

- BBIYUCJIATH CHIIBI B3aHMOICHCTBHS
TOYCYHBIX 3aPSIOB;

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

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

- BBIYUCIISATH YHEPTHUIO AIEKTPHIECKOTO TOJIS
3apsHKEHHOTO KOHACHCATOPA;

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

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

- 3mepsTs cuity, HanpsKeHUe, MOIIHOCTh
ANEKTPUYECKOTO TOKQ,

- u3mepath DJIC u BHyTpEeHHEE
COTPOTHBJICHNE HCTOYHUKA TOKA;

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

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

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

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

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

- mpuMeHATh npaBuiia Kupxroda st pacuera
CJIOKHBIX JIEKTPUUECKHX IIeTe




- OOBACHATH MEXAHU3MBI IIEKTPUUECKON
IPOBOJIMMOCTH Pa3IMYHBIX BEIIECTB;

- KJ1accupUUIUpoBaTh HHHOPMAIIHIO;

- OTIEPUPOBATH OHATUSAMH B IPEAMETHOM,
MEXIIPEIMETHOM U METANIPEIMETHOM
KOHTEKCTax;

- CpaBHUBATh HHPOPMALUIO;

- 000011aTh MHGOPMAITUIO/3HAHHUS,

- OpPraHU30BbIBATH CBOIO JCATEIBHOCTD;

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

KontponbHas paboTa o temam:

1. «DnekTpocTaTrKa

2. «[ToCTOSTHHBIN MEKTPHUECKUI TOK

3. «DNEeKTPUYIECKHA TOK B Pa3ITUIHBIX CpeIax»»

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

JlaGopaTopHbie pabOTHI IO TEMaM:

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

2.0npenenenue 3J1C v BHYTpEHHETO
COTIPOTHUBJICHUS] ICTOYHHUKA TOKA;

- u3mepaTh DJ1C u BHyTpEeHHEE
COTIPOTHBJICHUE NCTOYHUKA TOKA;

- HCCJIeI0BaTh LIETIb IIOCTOSIHHOTO TOKa,
conepxkanryro uctouynuk IJ1C;

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

- OLIEHUBATh JIOCTOBEPHOCTD JAHHBIX,
MOJTy4YEHHBIX B (PU3UUYECKOM SKCIIEPUMEHTE

IMoBTOpenue (4 yaca)

Pe3eps (19 yacoB)




PUBUKA 11 kaacc

Paznen, Tema

| OcHOBHBIE BHUAbI 1€ATCJIbHOCTHA

OcHoBBI dJIeKTpoanHaMuKH (23 yaca)

MarsuTHbI€ B3aUMOAEHCTBUS. MarHuTHoe 1oJie
TOKOB. Bextop maruutHoOM nHAyKIMu. I[loTok
MAarHUTHOM MHAYKIMH. JINHUM MarHUTHOM
UHAYKLIMU. 3aKoH AMriepa.

JIeicTBHE MarHUTHOTO MOJIS HA IBUKYLIUICS
3apsan. Cuna Jlopenna.

OTKpBITHE 3JIEKTPOMArHUTHON MHAYKIUH.
[IpaBuno Jlenua. 3akoH 31€KTPOMAarHUTHON
MHIYKIUU. BUXpeBoe aJIeKTpudecKoe nose.
O/1C uHAYKIMY B IBHXKYIIMXCS IPOBOAHUKAX.
Camounaykuusi. UHAYKTUBHOCTB. DHEpPrust
MAarHUTHOTO IOJIs TOKAa. MarunTHas
MIPOHULIAEMOCTb.

- COIIOCTABJIATH XapaKTEPUCTUKU JIEKTPUUECKOTO
W MarHUTHOTO TOJIEH;

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

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

- OOBSACHATH MIPHUHITUI JCHCTBUS
JJIEKTPOABUTATES;

- UccnenoBatp siBJI€HHE JIEKTPOMATrHUTHON
WHIYKIINW;

- OOBACHATH NPUPOJY SABJICHUS U 3aKOHOMEPHOCTH
ANIEKTPOMArHUTHOW MHIYKIINH;

- BBIYHCIISATH DHEPTUIO0 MArHUTHOTO TTOJIS;

- OOBSICHSTH MarHUTHBIE CBOICTBA BELIECTB;

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

- CUCTEMaTU3UPOBATh U 0000IIATh
uH(pOpPMaLMIO/3HAHUS

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

- HCTIOJIb30BaTh HU(POBYIO TEXHUKY;

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

- CaMOCTOSITENIHO ITPOBOJAUTDH UCCIICOBAHUE;

- OIIpeeATh TNYHOCTHO-3HAYMMBbIE LIEJIH;

- CUCTEMaTU3UPOBaTh M 000011aTh HHPOPMAIIHIO;

- BJIaJIETh HaBbIKAMU CUCTEMHO-UH(GOPMAITUOHHOTO
aHayu3a.

KonTposbHas paboTa o remam:
1. «DnexTpoMarHuTHas UHIYKIUS)

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

Koseb6anus u BosiHbI( 42 yaca)

YpaBHEeHHE IBUKEHUS MATEMaTUYECKOTO
MasTHUKA. ["apmMoHnueckue konebanus. [lepruon
Y 4acTOTa rapMOHUYECKHX KoseOanuii. Paza
KOJICOaHUIA.

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

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

konebanus. [Iporeccsl B konebaTenbHOM

- Kiaccuduuuponars koneOanus;

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

KOJIeOaHMIi;

- MCCIIeI0BaTh 3aBUCUMOCTb IIepro/Jia KoneOaHui
Ipy3a Ha MPYKUHE OT €r0 MaccChl U )KECTKOCTH

TP Y>XHHBI,

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

- BBIYMCIISTH IEpUO/] KosleOaHui rpy3a Ha MPYKUHE




koHType. ®opmyina Tomcona. IlepeMeHHbIi
ANEKTPUYECKUI TOK. JIeMCTBYIOIINE 3HAYCHUS
CUJIBI TOKA U HarpsbkeHus. Pesucrop B uenu
nepeMeHHoro Toka. Konjaencarop B enu
nepeMeHHoro Toka. Karyiika HHAYKTUBHOCTHU B
Lenu

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

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

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

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

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

Pannonokauus. [lonarue o TeneBuaeHUN.
Pa3Burue cpencts cBssm.

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

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

- OOBSICHSITh IPUHIIMIT ACUCTBHS TeHEpaTOpa
AJIEKTPUYECKOIO TOKA;

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

- Paznuuate kosebaTenbHbIe U BOJTHOBBIC
IPOLIECCHI;

- 3aITUCHIBATh B AaHAJTUTHYECKOH (popme ypaBHEHHE
BOJTHBI;

- K1accu(pUIUPOBATH 3BYKOBBIE BOJHBL

- OIICHUBATH JIJTUHY BOJTHBL;

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

- OOBSICHSITh MEXaHU3MBI PATUOTICPEIAYH U
panuonpuema,

- n300pakaTh CXeMy IPOCTEHILIEro
PaHOTIPUEMHHKA;

- CUCTEMaTU3UPOBATh U 0000IIaTh
nHpopMaIo/3HaHus

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

- HCTIOJIb30BaTh HU(POBYIO TEXHUKY;

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

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

KonTposbHas paboTa o remam:

1. « [TepeMeHHBI TOK»

2. « MexaHUYeCKHE U AIIEKTPOMArHUTHbIE
BOJIHBI»

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

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

OIleHKa, 0000IIeHIEe, CHCTEMAaTH3aIIHs

JIaGopatopHas paboTa 1o Temam:

1. Omnpenenenune yckopeHUs: CBOOOIHOTO
[a/IeHUs PU MOMOIIM MaTEeMaTHYECKOTO
MasiTHUKA

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

- OLICHUBATH JJOCTOBEPHOCTDH IAHHBIX, TOJTYYECHHBIX
B (pU3MYECKOM HKCIIEPHUMEHTE

Onrtuka (2549acoB)




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

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

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

Hudpakuus ceeta. Teopun qudpaxiuu.
JudpakuroHHas peleTka.

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

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

- CTPOUTH N300pAKEHHSI IPEAMETOB, 1aBacMble
JMH3aMH;

- PacCUMTHIBATh PACCTOSIHUE OT JIMH3HI JI0
M300paXeHUs IPEIMETA;

- PaCCUUTHIBATh ONTHYECKYIO CHITY JIMH3HI;

- I3MepATh (POKYCHOE PACCTOSIHUE JIMH3HI;

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

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

- OIPEETATH CIIEKTPAIbHBIE TPAHUIIBI
YYBCTBUTEIHLHOCTH YEJIOBEYECKOIO TJ1a3a ¢
MOMOIIBIO AU(PPAKITHOHHON PEIIETKH;

- 00BSCHSATH CITIOCOOKLI HAOJIOIEHUS
UHTEPPEPEHIIMOHHON KapTHHBL;

- IOKa3bIBATh IMOTIEPEIHOCTH CBETOBBIX BOJIH;

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

- HCTIOJIb30BaTh HU(POBYIO TEXHUKY;

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

- CAMOCTOSITENIHO MTPOBOAUTDH UCCIIEOBAHUE;

- OIpeNesATh TNYHOCTHO-3HAYNMBbIE 11EJIH;

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

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

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

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

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

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

OIleHKa, 0000IIeHIEe, CHCTEMATH3aIIs

JIaGopatopHasi paboTa 1o Temam:

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

2. 3mepenue (poOKyCHOTO PacCTOSHUS
coOuparorien TUH3BI.

- UBMCPATH NMOKA3aTCJIb MIPCIIOMIICHUA CBCTA IIPU
oMo rmocxonapanneanoﬁ IIaCTUHBI

- U3MepsATh (POKYCHOE PACCTOSHUE PACCEUBAIOLICH
JINH3HI,

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

 1p.);

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




OcHOBBI CHIENMAJILHON TEOPHH OTHOCUTEJIBLHOCTH (5 YacoB)

3aKOHBI JIEKTPOAMHAMUKH U IPUHIUTI
oTHOcHUTENbHOCTH. [locTynaTsl

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

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

- HCII0JIb30BATh IU(PPOBYIO TEXHUKY;

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

- CaMOCTOSITEJILHO ITPOBOAUTDH HUCCIIEOBAHUE;

- OIPEIETATH JTMIHOCTHO-3HAYNMBIC IIETIH;

- CUCTEMaTU3UPOBaTh M 00001aTh HHPOPMALIHIO;

- BJIaJICTh HaBBIKAMU CUCTEMHO-WH(POPMAIIHOHHOTO
aHaJM3a

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

KontponpHas paboTa mo TemMam:
1. «OcnoBbl CTO»

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

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

OlLIEHKa, 0000IIeHNe, CUCTEMATH3aIHs

KBanToBas ¢pusuka. Puzuka

aTroMa M aTOMHOTr0 siapa (41 yac)

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

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

- HaGmonate poroanekrpuueckuii 3pdexr;

- 00BSACHATH 3aKOHBI (HoTOIPdEeKTa;

- PaCCUUTHIBATh MAKCUMAIbHYIO KHHETHUECKYFO
SHEPIHIO AJIEKTPOHOB MPHU (HOTOAIEKTPUIECKOM
ahdexre;

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

- U3MEpSITh paboTy BBIXO/Ia DIIEKTPOHA;

- HaOMIOIaTh TMHEWYaThle CIIEKTPHI;

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

- ICCNIeI0BATh JTMHEWYATHIN CIIEKTP;




SAnepHbie

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

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

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

CKOJIBKO CYIIECTBYET 3JI€MEHTAPHBIX YACTHII.
Ksapku. Bzanmoneicreue

KBapKOB.

- OOBSICHSITH IPUHIIUII ACUCTBHSI Ja3epa;

- HaOIrOMaTh NECTBHE Jla3epa;

- BBIYUCJIATH JJIUHY BOJHBI YACTHIIBI C U3BECTHBIM
3HaYCHUEM UMITYIIbCa;

- HaOII0JaTh TPEKU 3apsKEHHBIX YaCTHII,

- PaCCUMTHIBATH YHEPTHIO CBS3U ATOMHBIX SIICP;

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

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

- OIIPENIEIATH MIPOIYKTHI SACPHON PEaKIny;

- 0CO3HABaTh YIPO3bI, CBA3aHHBIC C TPUMEHEHHEM
STIEPHOTO OPYXKHS,

- KJIACCH(HMIIMPOBATH dIEMEHTAPHBIC YACTHIIHI,

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

- HCTIOJIb30BaTh HU(POBYIO TEXHUKY;

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

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

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

KounTponpHas pabora o teme:
1. «AtomHOE A11po»

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

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

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

" Ip.);

- OIICHUBATH JIOCTOBEPHOCTb IAHHBIX, TOJTYYCHHBIX
B (PU3MYECKOM DKCIIEPHUMEHTE

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

yaca)

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

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

- HCTIONIh30BaTh U(POBYIO TEXHUKY,

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

- CaMOCTOSITENILHO MTPOBOJANTH UCCIIEOBAHUE;

- OTIpeNeNsITh TNYHOCTHO-3HAYNMBIE [IETIH;

- CHCTeMaTU3UpOBaTh M 00001aTh HH()OPMAIIUIO;




aHajln3a

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

Ctpoenue BcesienHoii (6 uyaca)

CoHe4yHas CHCTEMa KaK KOMILICKC TCII,

UMEIOIINX o01ee nmpoucxoxaeHue. Ooume TEJIECKOIL;

XapaKTepUCTUKH TUIaHeT. [InaneTsl 3eMHOM

TPYIIIBIL.

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

- HaGmronate 3Be3apl, JIyHy U niaHeTs B

- HaOJIFIOaTh COJTHEYHBIC TSATHA C IOMOIIIBIO
TEJIECKOTIA U COJTHEYHOTO IKpaHa,

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

IMoBTopenue (4 yaca)

Pe3eps (27 uaca)

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




[kad s xpaHeHus yaeOHBIX TOCOOUI

Cucrema XpaHCHHA U ICMOHCTpaln Ta6JII/II_I U I1JIaKaTOB

WubopmaimoHHO-TEMAaTHUECKUI CTEH/T

Orserymurenb

Jocka knaccHas

Cron 1eMOHCTpaLMOHHBIN

Cron yuurens

Croun yuutens npucTaBHON

Kpecno nns yunrens

A N

Cron ydeHHUUECKUN PEryaupyeMblii 110 BbICOTE

[EY
ol

Cryn yuyeHU4ecKuil ¢ peryaupyemMoil BbICOTOM

w
o

[kad a1 XpaHeHus ¢ BHIABUTAIOIIUMUCS IEMOHCTPAlMOHHBIMU MOJIKaMHU

KomnbroTep yuutens, TUIIEH3MOHHOE IPOrpaMMHOE 00ecrieueHne

[InaHmEeTHBIN KOMIIBIOTEP YUUTEISA

MHoro¢pyHKIIHOHAIbHOE YCTPONHCTBO

JlokymMeHT-Kamepa

AKycTrnyeckasi CUCTeEMA JUIs ayIUTOPUH

CereBoit GpuiIbTp

CpencTBo opranuzanuu 6ecrpoBOIHON ceTn

N

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

MoOWIbHBIN KOMITBIOTEP yUEHUKA

-

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

Hudposas nadbopaTopus AJid yIUTEIS

Bbapomerp-anepous

R

biok nutanus peryaupyembli

-

5

Be6-1<aMepa Ha IMMOJBMWXXHOM IITATHUBEC

Becnl Texandueckue ¢ pasHoBECaMU

Buneokxamepa mis paboThl C ONTUYECKUMU IPUOOPAMHU

I'eneparop 3ByKoBO#

['urpometp (mcuxpomerp)

['py3 HaGopHBIT

JluHaMOMeTp IEMOHCTPAIIMOHHBIN

Komriext TOCYIbI ﬂeMOHCTpaHHOHHOﬁ C IIPUHAIJICIKHOCTAMU

MaHoMeTp )KHJIKOCTHOU JEMOHCTPAIIMOHHBIN

MeTp I1eMOHCTPalMOHHBIH

MUKpOCKOIT AEMOHCTPAITMOHHBIH

Hacoc Bakyymubiii KomoBckoro

Croauk MO AbEMHBII

ITaTuB 1€MOHCTPAIIMOHHBIN (PU3NUECKUIA

ONEKTPOIIIUTKA

Ha6op I[eMOHCTpaI_[I/IOHHHﬁ 10 MCEXaHNYCCKHUM SABJICHUAM

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

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

Ha60p ,Z[eMOHCTpaI_II/IOHHHﬁ BOJIHOBBIX SIBJICHUMN

Benepko Apxumena

Magruuk MakcBenia

Habop Ten paBHOTO 00BbEMA

HaGop Ten paBHOI Macchl

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




[TpuGop i1 IeMOHCTpaK aTMOC(HEPHOTO JTaBIICHHS

HpmMa HaKJIOHAIOMasCa C OTBECOM

Poruar nemMmoHcTpaMOHHbBIN

Cocynsl cooOrmarommuecs

CrakaH OTJINBHOM JEMOHCTPALlMOHHBIN

Tpy6ka Herorona

[Tap ITackans

A e

Habop neMOHCTpallMOHHBIH 0 MOJICKYIISIPHON (PH3HKE U TEIIOBBIM
SIBJICHUSAM

Habop neMOHCTpaIllMOHHBIH 110 Ta30BBIM 3aKOHAM

Hab6op xanumuisipos

TpyOxa /ist JEMOHCTPAIIMN KOHBEKIIMH B )KHJIKOCTH

[{nnuHapBI CBUHIIOBBIE CO CTPYIOM

[Tap ¢ xonpLOM

BrICOKOBOJIBTHBINA UCTOUHUK

I'enepatop Ban-ne-I"paada

Jlo3znmerp

KaMepTOHI)I Ha pE30HaHCHBIX AlIUKax

NI N e e N T T T

KomrmiekT npubopoB ¥ MpuHAIICKHOCTEH 11 IGMOHCTPAIIUN CBONCTB

OJICKTPOMArdUTHBIX BOJIH

|

KommekT npubopoB Ais u3ydeHHs IPUHIUIIOB paJuonprueMa u
paguoneperadn

KowmriekT npoBo10B

Marsut 1yroo6pa3HbIit

MarsuT nojs0CoBOM AEMOHCTPAIlMOHHBIN

Marmmuna snexktpodopHas

MasITHUK 3JI€KTPOCTAaTUUECKU I

Ha6op mo n3ydeHnro MarHuTHOTO TOJIst 3eMJITH

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

Habop nemoHCTpanioHHBII MO MOTYIPOBOIHUKAM

Habop nemoHCTpaniMoOHHBIN O MOCTOSHHOMY TOKY

Habop nemMoHCTpaniMoOHHBIN MO 3JIEKTPUYECKOMY TOKY B BaKyyMe

Habop neMoHCTpaIiMOHHBIH 10 3JIEKTPOIUHAMUKE

HaGop s neMoHCcTpaIuu MarHUTHBIX TTOJICH

Ha6op s ieMoHCTpaIuu 3JeKTPUIECKUX MMOoJIeH

Tpanchopmarop yueOHbIit

ITanmouka cTexIsiHHAs

ITanouka >00HUTOBAs

[Tpu6op Jlenna

CTpeJ'IKI/I MardMTHBIC Ha IIITaTUBax

Cy.]'ITaH SHCKTpOCTaTI/ILIeCKI/Iﬁ

[IITaTuBBI U30JIUPYIOLIHE

DJIEeKTPOMAarHuT pa300pHBIi

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

Habop neMoHCTpalinoHHbIH 0 BOJTHOBOM ONITHUKE

CrnekTpocKoM IByXTpyOHBIN

Ha6op CIICKTPAJIbHBIX TPY6OK C HICTOYHUKOM IMMTAaHUA

VYcranoBka i u3ydeHus: porosppexra

HabGop nemoHcTpanmoHHsIif 1o noctosiHHoM [1nanka

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

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

=
(€]




Kommaekr I U3YUCHUA OCHOB MCXaHUKH, TIHCBMATUKU U BO300HOBIISIEMBIX
HCTOYHHUKOB SHCPIruun

[udposas nabopaTopus o Gu3MKe A1 yIeHUKA

Kommutekt 11 1a60paTopHOTo MPAKTUKYMa MO ONTHKE

Kommuiekt 11 1a60paTopHOTo MPaKTHKyMa 110 MEXaHUKE

WcTounuk nutanus (JlabopaTopHbIi)

KomrmekT myist 1a60paTopHOTO MPaKTUKyMa 110 MOJICKYISPHON (hH3HKe

DNEeKTpOHHBIC y4eOHbIe TOcoOus s KabuHeTa (pU3uKn

Kommuiekt yueOHbIX BHIEO (PHIBMOB

Kommuekt moprpetoB uist oopmiieHus KaOMHeTa

Kommaekt HarJsiAHbIX nocoouii JJI IIOCTOAHHOT'O UCITOJIB30BaHUA

KoMIieKkT 7eMOHCTpallMOHHBIX Y4eOHBIX TaOIUI]

N =)

Kommiekt I U3YUCHUS OCHOB MCXaHUKH, THEBMATUKH U BO300HOBIISIEMBIX
HCTOYHHUKOB SHEPIrun

Cron yuurens

Kpecno nnsa yanrens

Crton m1abopaTopHBIA MOSHYHBIN

CYI_HI/IJ'II)Haﬂ MMaHECJIb IJIA MOCYAbI

[Hxad m1st XpaHEHUs! C BBIIBUTAIOIIIUMICS TTOJTKAMH

Hxad mis xpaneHus: yueOHbIX TOCOOUIT

Hlxad s xpaHeHUs! MOCYIbI

Cucrema xpaHeHUs TaOJIHI] U TIJIAKATOB

JlaGopaHTCKHil CTOJ

Ctyn nabopaTopHbBIA TOBOPOTHBIH

N )




IIpunoxenue
HNHpopManMoOHHO METOAMYECKHE PeCyPChl

Jlumepamypa ona yuumensa

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Jumepamypa ona yuawjuxcs

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

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

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

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

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

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



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

Meouapecypcol

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

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

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

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

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

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

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

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

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

Texnuueckue cpeocmea odyuenus
KowmmnbroTep, nHTEpakTUBHAS JOCKA
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