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INIOACHUTEJ/IBHASA 3AIINCKA

[lporpamma 10 (u3MKe Ha YypOBHe cpefgHero o01iero obpa3oBaHUS
pa3paboTaHa Ha OCHOBe TOJIOKeHU# U TpeOOBaHUM K pe3y/bTaTaM OCBOEHUS
OCHOBHOU 00pa3oBaTe/ibHOM TMporpammel, TpejcTabieHHbx B ®T'OC COO, a
TaKxe C yuétoM (hefiepanbHOM paboueli mporpaMMbl BocrivTaHus v KoHijeniyu
nperofiaBaHusi  yueOHoro mipegMeTa «®usmka» B oOpa3oBaTebHBIX
opranmsauusax  Poccuiickon — @epepauyy, — peaqM3yIOLMX  OCHOBHbIE
obpa3oBaTesibHbIe POTPaMMBI.

[lporpamma 10 (¢u3MKe omnpefenser o0si3aTeslbHOe —TIpeJMETHOE
coZilep’KaHue, yCTaHaB/IMBaeT PeKOMeH/yeMyH0 MOC/e10BaTe/IbHOCTb U3yUeHUsI
TeM U pa3fenoB yuyeOHOro mpeAMeTa C YYETOM MEXIIPeJMETHbIX U
BHYTPUIMPEJIMETHBIX ~CBsi3el, JIOTUKU y4yeOHOro Tmpolecca, BO3pPaCTHBIX
ocobeHHOCTel obyuaromiuxcs. [Iporpamma 1o ¢usuke Jaét mpefcTaBIeHHe O
LesisX, coflep)kaHuM, oOIell cTpaTeruu oOyueHHsi, BOCIIUTAHUS U DPa3BUTHS
oOyuarIuxcs cpefcTBaMu yueOHOro mpeaMera «Pu3vka» Ha yriybaéHHOM
YPOBHE.

N3yuenune Kypca ¢u3uKd yriayO6iéHHOTO YPOBHS TIO3BOJISIET peari30BaTh
3a/lauM Mpo(eCcCUOHATIbHOM OpHEeHTAL|MM, HalpaB/JeHO Ha CO3/iaHue YyCJIOBUU
[Jisl TIDOSIBJIEHHSI CBOUX WHTE/JIEKTYaJlbHBIX W TBOPYECKUX CIIOCOOHOCTel
KOKAbIM  00yJaroluMcsi, KOTOpble HeOoOXOAMMBbI [l TIPOJOJDKEeHUs
obOpa3oBaHMsi B OpraHu3alusx NpodecCHOHaTbLHOrO 00pa3oBaHUsi 110
PasIMYHbIM (PU3UKO-TEXHUUECKUM U UH)XeHEepPHBIM CTeL[MaTbHOCTSM.

B nporpamme 1o (u3MuKe oOmnpenensitOTCAd IJIaHWpPyeMble pe3y/bTaThbl
OCBOeHUs1 Kypca (M3MKM Ha YpOBHe cpefgHero oO01jero o0Opa3oBaHUS:
JTMYHOCTHBIE, MeTarpeJMeTHble, TIpeJMeTHble (Ha YrayO/JEHHOM YDOBHE).
HayuyHO-MeTO/[0/IOTUUeCKOM OCHOBOW /s  pa3paboTku TpeboBaHMil K
JTMYHOCTHBIM, MeTarpeJMeTHbIM U TpeJMeTHbIM pe3yJ/ibTaTaM O00yuaroIuxcs,
OCBOMBILIMX TIPOTPaMMy 110 (pr3viKe Ha YpOBHe cpefHero obirero oOpa3oBaHust
Ha yry1y0/IéHHOM ypOBHe, SIBJISIETCSI CUCTEMHO-/IeATe/IbHOCTHBIN TIOXO/I.

[Iporpamma no (pu3svke BK/IHOYaeT:

TJIaHUpyeMble pe3yJ/bTaTbl OCBOeHUsi Kypca (U3WKA Ha YriayO/JéHHOM
YPOBHe, B TOM UK(CJIe TIpeZIMeTHbIe Pe3y/bTaThl 10 ToAaM 00yueHMUs;

cofiepkaHue yuebHOro npeamera «Dusmka» 110 rogaM 06ydeHusl.

[lporpaMma 1o Qu3MKe HMeeT TIPUMEDHBIM XapakTep U MOKeT ObITh
WCTIO/Ib30BaHA YUUTeIsIMU (PU3UKU [l COCTaBJIeHUs] CBOMX pPabourx rporpamm.

[Tporpamma 1o (¢pu3vKe He CKOBbIBaeT TBOPYECKYH MHULIMATHUBY YUMUTe/Ier
Y TIpefloCTaB/sieT BO3MOXXKHOCTU [JIsl peanu3alyyd Pas3/MYHbIX MeTOAUYEeCKHX
TOJIXO0B K TIperojaBaHui0 (U3UKKA Ha yriay0/iéHHOM ypOBHe TIpPU yCJIOBUU
coxpaHeHMs1 00s13aTeIbHOM YaCTHU COZep>KaHus Kypca.

du3nka Kak HaykKa 0 Haubojiee OOIMX 3aKOHAaX TMPUPOJbI, BBHICTYyIas B
KauecTBe yueOHOro TmpefMeTa B IIKOJe, BHOCUT CYILeCTBEHHbIM BK/IaJ B
cucTteMy 3HaHUM 00 okpyxarwoijemM wupe. IIKonbHBIM Kypc GU3UKU —
cructeMo00Opa3yoLuil /711 eCTeCTBeHHO-HAayUHbIX y4eOHBIX IpeMeTOB,
MOCKO/IBKY (PU3MYecKre 3aKOHBI JieXkaT B OCHOBe IIPOLIeCCOB M SIBJIEHUU,
M3yJyaeMbIX XuUMHeH, OGuosioruedd, dbu3nueckoi reorpadueii ¥ acTpOHOMUEH.
Vicrionb30oBaHve ¥ akKTUBHOE TPUMeHeHHe (M3MYeCKUX 3HaHWW OIlpefiesvsio
xapaktep u OypHOoe pa3BUTHe pa3HOOOpa3HbIX TeXHOJIOTU B cdepe
SHEepPreTUKH, TPaHCIIOPTa, OCBOEHHS KOCMOCA, TT0JIyYeHUs] HOBbIX MaTepUasoB C
3a/laHHbIMM CBOWCTBamMH. l3yueHre (U3MKKA BHOCUT OCHOBHOW BK/IaJ B



(bopMHpOBaHNEe €eCTeCTBEHHO-HAyYHOM KapTHUHBI MHpA OO0ydJaroierocs, B
(opMHpOBaHHE YMEHWH TPUMEHATb HAyYHbIM MeTOJ| TIO3HAaHUS TIpU
BBITMO/THEHUU UMH YUeOHBIX UCC/Ie/JOBAHUI.

B ocHOBy Kypca (u3uMKd Ha ypoBHe cpefgHero obiero ob6pa3oBaHUs
TIOJIOXKEH Psifi WJEeM, KOTOpble MOXXHO pacCMaTpPUBaTh KaK TPUHLIUAILI €ro
TIOCTPOEHUSI.

Hoes yenocmHocmu. B cOOTBeTCTBUM C Hel KypC SIB/SIETCS JIOTUUECKU
3aBepILIEHHBIM, OH COEP)KUT MaTephal M3 BCeX pa3ziesioB (M3UKH, BK/IHOUAET
KaK BOMPOCHI KJTaCCUUeCKOU, TaK U COBPEMEHHOM (hM3UKHU.

Hoes 2eHepanu3zayuu. B cOOTBETCTBUM C Hell MaTepuan Kypca (PU3UKU
00beUHEH BOKpPYr (U3MuecKux Teopuid. Beayimm B Kypce SBSeTCS
(bopMHpoBaHMe TIpe/ICTaB/IeHUH O CTPYKTYPHBIX YPOBHSIX MaT€PHUH, BeIlleCTBe 1
ToJie.

Hoes 2ymanumapu3ayuu. Eé peanu3zaiiyis rpejrosiaraeT UCIo/ib30BaHUe
I'YMaHHMTApHOT'O TMOTeHI[Ha/la (PU3NUeCKOW HayKU, OCMBIC/IEHHE CBS3U Pa3BUTHS
Gu3MKKM C pa3BUTHEM OOIeCTBa, a TakKXKe C MHUPOBO33PEHUECKHMH,
HPaBCTBEHHBIMHU M 5KOJIOTUUECKUMH MPOOIeMaMHu.

Hoess npuknaduoii HanpaenewHocmu. Kypc ousuku yriybséHHOTO
YPOBHSI TIpeZro/araeT 3HAKOMCTBO C IIMPOKHUM KPYrOM TeXHUUYECKHX U
TEXHOJIOTUUECKUX TIPUIOXKEHUH HW3yUeHHbIX TeOpudl M 3aKOHOB. IIpu 3TOoM
paccMaTpUBAIOTC Ha YpPOBHE OOIL[UX TPeACTaBJI€HUNA W COBpPEMEHHbIe
TeXHUUECKHEe YCTPONCTBA, U TEXHO/IOTHH.

Hoes 3Kon02u3ayuu peanusyeTcsi TOCPeJCTBOM BBeJeHUs 371eMEHTOB
COZIep>KaHUsI, TIOCBSIIIEHHBIX 3KOJIOTMUECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbl C PAa3BUTHEM TEXHWKH U TE€XHOJIOTHH, a TakXe 00CY>KIeHuUs
nmpo0bjieM  parMoOHA/NLHOTO  TIPUPOZIOTIOIB30BaHUS W 9KOJIOTMUECKOU
6e301acHOCTH.

OcBoeHMe CoJiepKaHKsl TIPOrPaMMBI T10 (PU3KKe JI0/DKHO OBITh MOCTPOEHO
Ha MPUHIUIIAX CHCTEMHO-eSTe/IbHOCTHOTO MoAxo/a. s GU3MKK peanu3aiys
9TUX TPUHIMIIOB 0a3WpyeTcss Ha MCIIO/Jb30BaHUM  CAMOCTOSITEJIbHOTO
9KCIIepUMEHTa KakK TOCTOSIHHO JeHCTBylolero ¢akropa yueGHOro mporecca.
st yriyOaéHHOTO YPOBHSI — 3TO CHCTEMa CaMOCTOSITe/IbHOTO YUeHUUYeCKOIo
9KCIIepUMEHTa, BKJ/IFOUAIOL[Er0 (POHTAIbHBIE YUEHHMUECKHE OIbIThI  TpU
M3y4eHUM HOBOTO MaTepHasa, JlabopaTopHble paboThl U PabOThl MpaKTHUKyMa.
ITpy 3TOM BO3MOXKHBI /IBa CIiocoba peanu3aiiuu (GHU3MUYECKOTro MpaKTUKyMa. B
TIeEPBOM C/Ty4ae MPaKTHKyM MpPOBOAUTCS b0 B KoHIle 10 u 11 kmaccos, mbo
1oC/ie TIepBOTO W BTOPOTO TMOJIYTOAWH B KaXKJOM M3 3TUX K/acCOB. Bropoi
Croco0b — 3TO MHTerparyst paboT NMpakTUKyMa B CUCTeMY J1abOpaTOpPHBIX padoT,
KOTOpPBbIe MPOBOZSATCSA B TPOIL|eCCe WM3yueHus pasjena (TeMel). IIpu 3TOM Moj
paboTamMH MpakKTHMKyMa MOHUMAETCsI CAMOCTOSITe/TbHOe MCC/Ie/JoBaHKe, KOTOpPOoe
TIPOBOZIUTCS TI0 PYKOBOZCTBY CBEPHYTOro, 060011[EHHOT0 BY/ja 6e3 moiiaroBoi
WHCTPYKIIHH.

B mporpamme 10 (M3MKe CHCTeMa YYEHHUYEeCKOro 3KCIIepUMEHTa,
nabopaTopHbIX paboT M MpaKTUKyMa Mpe/icTaB/eHa eJJMHbIM TiepeuHeM. Bribop
TEeMaTHKU [I/IsI 3TUX BUJIOB YUEHUUECKUX MTPAKTUUECKUX PabOT OCYIIeCTB/ISETCS
yuyaCTHMKaM{ o0pa3oBaTeNbHOrO TIpOIjecca UCXOAsS W3  0CoOeHHOCTeH
MOYPOYHOr0 TJIAHWPOBAHUSI W OCHallleHWs KabuHeTa ¢usvku. IIpu 3TOM
o0ecrieurBaeTCsl OBJaZIeHHe O0YUarOIUMHUCS YMEHHUSIMU TTPOBOJUTH MpsIMbIe U
KOCBEHHbIe U3MepEeHUs], UCC/Ie[JOBAHMST 3aBUCHMOCTeH (HU3UUEeCKUX BEUYUH U
TIOCTAaHOBKY OIILITOB IO MPOBEPKE TPeJI0’KEHHBIX THITOTe3.



Bonbilloe BHUMaHWe Y[elsieTCs PeIleHHI0 PACUETHBIX U KaueCTBEHHBIX
3agau. [Ipu 3TOM /7151 PacCUETHBIX 3ajau MPUOPUTETOM SIBJITFOTCS 3aZjauid C SIBHO
39/laHHOM W HesBHO 3alaHHOM (U3MUeCKOl Mo/ie/iblo, TI03BOJISIOIINE
NIPUMEHSITb H3y4YeHHble 3aKOHbI M 3aKOHOMEDHOCTH KakK W3 OAHOr0o pasjesa
Kypca, TaKk ¥ WHTETpuUpysl TpPUMeHeHWe 3HaHWM W3 pa3HbIX pasjenoB. s
KaueCTBEeHHBIX 3a7au TIPUOPUTETOM SBJISTIOTCS 3aJjaHUs Ha
00BsiICHeHUe/TIpe/icka3aHue MpOTeKaHWs (PU3NUYeCKUX SIBJIEHWM U TIPOI[eCCOB B
OKpY>Karollleli Ku3Hu, Tpebyroiue Bbibopa Gpu3nueckoil MoJeny A/s1 CUTyalun
MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUu C TpeboBanusmMu DPI'OC COO K MaTepuaabHO-
TeXHAUECKOMY obecrieueHH0 yueOHOTO Tipoijecca Kypc GU3UKA yriayO/IeHHOTO
YPOBHSI Ha YpOBHe cpeaHero o6ijero obpa3oBaHUSI [O/DKEH H3ydaTbCs B
YCJIOBUSIX TIpeAMEeTHOro KabuwHera. B kabuHeTe GH3MKM [O/DKHO OBITh
HeobOxoguMoe jsabopaTopHoe 00Opy/OBaHUe /i BBLITIOJTHEHWS YKa3aHHBIX B
rporpamMMe Ti0 (U3MKe YUeHHMUeCKUX OIbITOB, JIabopaTOpPHBIX paboT U paboT
MIPAKTUKyMa, a TaKXXe J[EMOHCTPAI[MOHHOe 000pyj0BaHuUE.

IlemoHCTpalioHHOe 00opyoBaHue (HOPMUPYeTCS B COOTBETCTBUU C
TIPUHLIATIOM MWHHMAbHOW [OCTAaTOYHOCTH U 00ecreurBaeT IMOCTAHOBKY
TepPeurCc/IeHHbIX B TIPpOrpaMMe 10 (U3MKe KIIUeBBIX JAeMOHCTPALNA /s
WCC/Te/JOBAaHUS W3yYaeMbIX fIBJIEHHH U  TIPOL[ECCOB, SMITUDUUECKUX U
byHjaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKUX TTPUMeHeHUH.

JlaboparopHoe o0060pyJoBaHWe /i yUYeHHUYeCKHMX ITPAKTHUeCKUX paboT
cdopMuUpyeTcs B BUJje TeMaTHUeCKMX KOMILIEKTOB U 00ecrieurBaeTcsi B pacuére
OJHOTO KOMIUIeKTa Ha /[AByx oOydaromuxcs. TemaTthueckyde KOMITIEKThI
naboparopHoro 000py/OBaHUSI AO/DKHBI OBITH TTOCTPOEHbI Ha KOMILIEKCHOM
HCTI0/Tb30BaHNY AHAJIOTOBBIX U I[UGPOBLIX TTPUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MEpPUTE/IbHBIX CHCTEeM B BH/Ie LIU(PPOBLIX J1Ta00paTOPHUH.

OCHOBHBIMH 11e/IIMU U3y4deHus (DHU3UKHU B 00111eM 06pa30BaHUM SIB/ISIFOTCS:

cdopMUpOBaHre WHTepeca W CTpeMJIeHHs OO0yuaroluxcsi K HaydyHOMY
W3YYeHUIO TIPUPOJbI, Pa3BUTHE WX WHTEJUIEKTyaJlbHbIX W TBOPUECKUX
CII0coOHOCTeH;

pa3BUTHE TIPe/ICTAaB/IeHUN 0 HAyYHOM MeTO/ie TI03HaHUs U (hopMHUPOBaHKe
HCC/Ie/IOBATe/TbCKOTO OTHOIIIEHHS K OKPY KAIOIIUM SIBJIEHUSIM;

c¢opMUpOBaHre HAyUHOTO MHPOBO33DEHHUSI KaK pe3y/abTaTa U3yueHUs
OCHOB CTPOEHUs MaTepuu 1 (hyH/laMeHTa bHbIX 3aKOHOB (DH3UKWY;

dopMupoBaHre yMeHHH OOBSCHATH SIBJEHHWA C  HCIOJb30BaHUEM
(bu3MUeCKrX 3HAHUN 1 HayUYHBIX 10Ka3aTe/bCTB;

cdopMupOBaHre TIpeJCTaBleHW O POMU (PU3UKUA AJi PA3BUTHS JIPYTUX
eCTeCTBEHHBIX HayK, TEXHUKH U TeXHOJIOTHH;

pa3BuTHE  TIPE/ICTAaB/IeHWM O  BO3MOXKHbIX  cdepax  Oypmyieit
npodeCcCHOHATLHOM  JesTe/IbHOCTH, CBSI3aHHBIX C (DU3WKOH, TOATOTOBKA K
JanbHelieMy 00y4eHHIO B 3TOM HallpaB/IeHUH.

MocTxeHe 3TUX 1iesiel obecrieurBaeTCs pellieHueM C/IeAYIOIUX 3aiau B
riporjecce U3yueHus1 Kypca (hbH3UKU Ha ypOBHE cpefiHero o0iiero obpa3oBaHus:

npuobpeTeHHWe  CHCTeMbl  3HaHWM 00  oOmwMx  Qu3MUeckux
3aKOHOMEpPHOCTSIX, 3aKOHax, TeOpHsX, BK/IOUas MeXaHWKY, MOJIEKYJISPHYIO
(bHU3MKY, 2/1IeKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U 3/IEMEHThI acTPO(MH3UKHY;

dopMupOBaHre yMEHUH TIPUMEHSTh TeOopeTHUeCKWe 3HaHUs [/
00BsiCHeHUsI (GU3NUeCKUX SIBJIEHHI B MPUPOZe W /ISl TIPUHSATUS MPaKTHUYeCKUX
pellleHUH B MOBCeJHEBHOW JKU3HU;



OCBOEHHE CII0COO0B pellleHusi pa3/UyHbIX 3aZlau C SIBHO 3a/laHHOMU
¢du3ruecKo Mozesblo, 3aJad, Mo/ipa3yMeBatoIIX CaMOCTOSITe/IbHOe CO3/J,aHUe
(pM3MuecKo Mojend, aJieKBaTHOW YC/IOBUSAM 3aZlaud, B TOM YWC/Ie 3ajad
VIH)XeHePHOr0 XapakTepa;

NoHMMaHue (U3UUeCKUX OCHOB W TPUHLIUIOB JeHCTBUS TeXHUUeCKUX
YCTPOMCTB M TeXHOJIOTMYeCKUX IpPOLIeCCOB, MX BJ/MSHUS Ha OKPY’KaroLlyIO
cpeny;

OBJIaJleHVe MeTOJlaMHd CaMOCTOSATE/IbHOTO IUIAHWUPOBAHUS M MPOBeJeHUs
(¢u3MUecKux SKCMEpPUMEHTOB, aHa/lvM3a M UWHTepIpeTalyd UHQOpMaLuH,
orpe/iesieHHs JOCTOBEPHOCTH TI0JIyYeHHOI0 pe3y/bTaTa;

CO3/laHHe YC/I0BUM JJI1 pa3BUTUSI YMEHUM NPOEKTHO-UCC/Iel0BaTe/IbCKOH,
TBOPUYECKOU [1eATe/IbHOCTH;

pa3BuTHMe uHTepeca K cdepam npodecCuoHaNbHOW [JesiTeIbHOCTH,
CBsI3aHHOM C (PU3UKOIA.

B coorBerctBuu c TpeboBaHusMu ®I'OC COO yriyOnéHHBI YPOBEHb
u3ydyeHuss yudeOHoro mipeiMera «®Pu3MKa» Ha ypOBHE CpeAHero oO0Iiero
oOpa3oBaHus BbIOMpaeTcss OOYYaIOIIMMUCS, TUIAHUPYIOIIUMH TIPO/JO/DKeHMe
o0Opa30BaHus 110 CITeLUATBHOCTSAM (H3UKO-TEXHAUYECKOTO TTPOQUIIS.

Ha wusyuenue ¢u3vku (yriyOs€HHbIM YpOBeHb) Ha YPOBHe CpeHEro
obiriero obpaszoBanust otBoAuTcsa 340 uacos: B 10 kmacce — 170 vacoB (5 uacoB
B HeJlet0), B 11 knacce — 170 vacoB (5 yacoB B HeZieft0).

[pensiaraemelii B mporpamMme 1o (u3uke repeueHb 1a00OpPaTOPHBIX U
MPaKTUYeCKUX paboT siB/seTCs pPeKOMeH/IOBaHHBIM, YUWTesb JeaeT BbIOOD
TIpOBeZieHUs1 71ab0paTOpHBIX PAabOT W OMBITOB C YUETOM WHAWBUJYATbHBIX
ocobeHHOCTel 00yuaroIuxcs.



COJEPXAHUE OBbYUEHUSA
10 K/TACC

Pa3zpen 1. HayuHblii MeTO/ MO3HAHUA NPUPOJBbI.

dusrvka — QyHAaMeHTa/lbHas Hayka O Tnpupojie. HayuHbili MeTof,
T03HaHUS U MeTO/[bl MCC/IeIoBaHMs (PU3NUECKUX SIBJIEHUM.

OKCIIeprMeHT U TeOpHs B IIpoliecce MO3HAHWA NpUpoAbl. Habmonerue u
9KCIIepUMEHT B (u3uKe.

Criocobbl mM3MepeHUst (PU3MUECKUX BeIMUMH (aHAJOrOBble M IM(POBBIE
M3MepUTe/IbHbIE IPUOOPHI, KOMITbIOTEPHBIE JaTUHKOBLIE CUCTEMBI).

[TorpemHocT W3MepeHHH (HU3MUeCKMX BeJUuuH (abcomroTHast U
OTHOCHTeJ/IbHas).

MopenupoBaHue GHU3NUYECKUX SBJAeHUM W TpolieccoB (MaTepuasbHast
TOUKa, abCO/MIOTHO TBEpJOE Teyo, WieasbHasi >KUJKOCTh, W7ea/lbHBIM Ta3,
TOUeYHbIN 3apsj). ['unoTesa. ®Pr3nMueCcKrii 3aKOH, TPAHULIbI €10 TPUMEHUMOCTH.
dusnyeckas Teopus.

Ponb 1 MecTo ¢u3uku B (HOPMUPOBAHUM COBPEMEHHOW HayUHON KapTUHbI
MHpa, B IPaKTUUYECKO! JiesTe/IbHOCTHU JIFO/Iei.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

V3mepeHre CUIbl TOKA W HalpsDKeHWs] B 1€ TTOCTOSTHHOT'O TOKa IIpH
TTOMOIIY aHAJIOTOBBIX U I[U(POBBIX U3MEPUTE/ILHBIX IPHOOPOB.

3HaKoMCTBO C 1dpoBoii naboparopueti 1o pusmke. [IprMepsl U3MepeHUst
(bH3MUeCKUX BeJIMUMH MPU MOMOIIA KOMIIbIOTEPHBIX JaTUMKOB.

Pa3pen 2. MexaHHKa.

Tema 1. Kunemamuka.

MexaHuueckoe JBwkeHHe. OTHOCHUTeTbHOCTh MeXaHUUeCKOTO JBHKEeHMUS.
Cucrema otcuéra.

ITpsimast 1 oOpaTHast 3a/jJaul MeXaHUKH.

Paguyc-BeKTOp MaTepyasbHOM TOUKU, €ro MPOeKIMM Ha OCU CUCTEeMbl
KOOpAUHAT. TpaeKkTopus.

[TepemelileHre, CKOPOCTb (CpefiHsSIsi CKOPOCTb, MCHOBEHHAsi CKOPOCTb)
yCKOpeHWe MaTepuajbHOW TOUKHM, UX MPOEKIIMU Ha OCU CHUCTeMbl KOODJAMHAT.
C/10)keHMe TiepeMelleHUM U CII0KeHHe CKOPOCTeH.

PaBHOMepHOe U  paBHOYCKOPEHHOe  TPSMOJIMHENMHOe  [IBI)KeHUe.
3aBUCUMOCTb KOOP/IMHAT, CKOPOCTU, YCKOPEHHUsI U TyTU MaTepua/ibHOW TOUKHU
OT BpeMeHH U UX rpa(uKu.

CBo0Oo/iHOe TIafieHHe. Y CKOpeHHe CBOOOAHOro mazeHus. JIBrkeHHe Tea,
OpollIeHHOTO TI0/i YT/IOM K TOPU30HTY. 3aBUCHMOCTb KOOpDJWHAT, CKOPOCTH U
YCKOPeHUsI MaTepUaibHOM TOUKU OT BpEMEHU U UX PaPUKHU.

KpuBonvHeliHoe [BWKeHUe. [IBIDKeHHMe MaTepuaJbHOM TOUKU I10
OKPY>KHOCTH. YTJIOBasi U JIMHeWHasi CKopocThb. [leproj 1 yacTtoTa oOpaiijeHus.
[leHTpoCcTpemMuTe/ibHOE (HOPMa/ibHOE), KacaTelbHOe (TaHreHI[MaJbHOe) U
TMOJIHOe YCKOpeHWe MaTepuaibHOU TOUKH.

TexHuueckue YCTPOWCTBA U TEXHOJIOTMUECKHe MPOLeCChl: CIUIOMETD,
JIBIDKEHHEe CHapsiioB, IielHble, IllecTepéHYaTble MW peMEHHbIe Iiepejiauw,
CKOPOCTHBIE JIU(MTHI.

demoncmpayuu.

Mogenb CUCTEMBI OTCUéTa, WITIOCTpalUst ~ KUHeMaTUueCKHX
XapaKTepUCTUK JBKEHMS.

Crioco0bl MCCIe[OBaHUS JBKEHUH.



NnntocTtpauuss Tipefie/lbHOTO Mepexoja YW U3MepeHue MrHOBEHHOM
CKOPOCTH.

[TpeoOpa3oBaHye ABW)KEeHUH C UCITO/Ib30BaHUEM MEXaHU3MOB.

[TameHvie Tes1 B BO3JyXe U B pa3pe>KeHHOM TTPOCTPAHCTReE.

HabsrofieHre ABWOKEeHUs Tejla, OPOIIEHHOTO TIO/ YIJIOM K TOPU30HTY M
TOPU30HTA/IBHO.

HaripaB/ieHre CKOPOCTH IIpY [BMKEHHH 110 OKPY>KHOCTH.

IIpeobpa3zoBaHue yrii0BOA CKOPOCTH B PeAYKTOpe.

CpaBHeHue ITyTeil, TPaeKTOPUM, CKOPOCTeH [IBIKEHUsI OJJHOTO U TOrO XKe
Tesla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

N3yueHne HepaBHOMEDHOTO [BWXXEHUSI C LeJbl0  ONpee/ieHUs
MIHOBEHHOW CKOPOCTH.

N3mepeHve yCKOpeHUsSI TIpU MOPSIMOJIMHEMHOM  pPaBHOYCKOPEHHOM
JIBDKEHUU T10 HaKJIOHHOM TIJTIOCKOCTH.

WccnenoBaHre 3aBUCMMOCTH TyTA OT BPEMEHU MNPU PaBHOYCKOPEHHOM
JIBDKEHUHU.

V3mepeHne  yckopeHWs  CBOOOAHOrO  majieHusi  (peKOMeHJ0BaHO
HCTI0/Tb30BaHKe U POBOH JlabopaTopuM).

V3ydyeHue [BWKEHUs Tesa, OpOIIEHHOTO TOPU30HTalbHO. IIpoBepka
TUTIOTe3bl O MPSIMOM TMPOMOPLIMOHAJIBHOU 3aBUCUMOCTU MEX[Y JaTbHOCTBIO
MO/1ETa U HayaJlbHOM CKOPOCTBIO TeJa.

N3yueHne OBWKeHUs Teja MO OKPY)KHOCTH C TMOCTOSSHHOM MO MOJYJIHO
CKOPOCTBIO.

VccnenoBaHvie  3aBUCMMOCTH — Tlepuofia  obpailieHHss  KOHMUECKOTO
MasiTHUKA OT ero rnapaMeTpOB.

Tema 2. /Tunamuka.

[TepBoiii 3akOoH HbroTOHa. MHeplmanbHble cUCTeMbl OTCUéTa. [IpuHIUMN
OTHOCUTEJIbBHOCTH ["anunes. HewnHeprnanbHbIe CUCTEMBbI OTCYéTa
(ompegeneHve, IpUMepHI).

Macca Tena. Cuna. I[IpyHLUIT CyTieprio3vuLiuu CUJI.

Bropoii 3akoH Hel0TOHA /1719 MaTepuaibHOU TOUKH.

Tpetuii 3ak0oH HbrOTOHA /17151 MaTepuabHbIX TOUYEK.

3aKOH BCEMHUDHOrO TSTOTE€HUsl. OKBHUBAJIEHTHOCTb TDaBUTALMOHHOM U
WHEePTHOM MacCChl.

Cuna TspKeCcTH. 3aBUCHMOCTh YCKOPeHUsI CBOOOTHOTO TIa/IeHHsT OT BBICOThI
HaJ] TIOBEPXHOCThbIO TIJIaHETbl M OT Teorpauueckoil MIKMPOTHI. [IBU)KeHUe
HeOeCcHbIX Tel W WX CIyTHUKOB. 3akoHbl Kersepa. IlepBas kKocmuuecKas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tema, gBWXKYyLLerocs c
YCKOpPEHHEM.

Cuna tpeHusi. Cyxoe tpeHue. Cuia TpeHUsI CKOJIbXKEHUSI U CUjla TPeHUs
nokosi. Koadduiment tpenusi. Cusa CONpOTUB/IEHUS TIpDU ABWKEHUU Tesa B
JKAJKOCTU WU ra3e, eé 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHUSI.

Hasnenue. I'mapocratnyeckoe fasienve. Cuna Apxumeza.

TexHrueckue yCTPOMCTBA U TEXHOJIOTHUECKHe TIPOLIeCChI: MO/IIUITHUKHY,
JIBIDKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabsmofieHue [BWKEHUS TeJl B WHEPLUUAAbHBIX W HeWHePIMa/IbHBIX
CchCTeMax OTCUETa.

[IpyUHLMIT OTHOCUTE/IBHOCTH.



KaueHve [ByX I[WJIMH/ADPOB WM IIapOB pa3HOW MacChl C OJWHAKOBbIM
YCKOpPeHUeM OTHOCUTe/IbHO HeMHepIMalbHOW CHUCTeMbl OTCUETA.

CpaBHeHUe paBHOJEHNCTBYIOIeH TIPWIOXKEHHbIX K Teldy CUT  C
rpou3Be/ileHeM MacChl Tejla Ha ero yCKOpeHuWe B WHepLUaJbHOM CHUCTeMe
OTCUéTa.

PaBeHCTBO CWJI, BO3HUKAIOIIUX B pe3y/bTaTe B3aUMO/[eliCTBUS TeJl.

V3mepeHrie Macc 10 B3aUMO/IelCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPeHHOM TO/IbéMe U I1a/leHUHU.

LleHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUe CUJT TPeHUs TTOKOs1, KaueHHUsl U CKOJTbXKeHUsI.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

V3mMepeHWe paBHOJEWCTBYIOIIEM CWU TIpU [ABWKEHWM Opycka TIo
HaK/JIOHHOU MJIOCKOCTH.

[TpoBepka TUIIOTe3bI O HE3aBUCMMOCTH BpEMeHH [IBWD)KeHHsI Opycka I1o
HAKJIOHHOM MJIOCKOCTH Ha 3a/laHHOe pacCTOsTHUe OT ero MacChl.

VccnemoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MIPY)KUHE U
pe3uHOBOM 06pa3sije, OT uX AedopMariui.

W3yueHue ABWKEHUSI CHUCTeMbI TeJ, CBSI3aHHBIX HUTHIO, TEPEeKWHYTOMU
yepe3 NETKUM OJIOK.

N3mepenve  kKo3(pduijieHTa TpeHUsT 10  BeIMYUHE  YIJIOBOTO
Ko3(duimenTa 3aBucuMoctu Fry(IN).

WccnenoBanve [BWKeHUSI Opycka 10 HAK/JIOHHOW TIJIOCKOCTH C
riepeMeHHbIM KO3 hHULIMeHTOM TPeHUS.

V3yueHue ABM>KEHUS TPy3a Ha Bajy C TPEHUEM.

Tema 3. Cmamuka meépoozo mea.

AbcomroTHO TBEpZOe Teno. [TocTymaTe/ibHOe W BpalljaTe/IbHOe /IBYKEeHHe
TBEpAOro Tesa. MOMEHT CW/Ibl OTHOCUTENbHO OCU BpalljeHus. [lieuo CUsIbI.
Cro>keHue CUJI, PU/IO’KEHHBIX K TBEPOMY Tesy. LIeHTp TshkecTu Tea.

Y cnoBus paBHOBeCUs TBEPAOrO Tesla.

YcToiiunBoe, HeyCTOWUNBOe, 6e3pa3TMuHOe paBHOBECHe.

TexHuueckue yCTPOWCTBA M TeXHOJIOTUUECKUe TIPOLIeCChl: KPOHIITelH,
CTpOUTe/bHBINA KpPaH, pellléTuaTbie KOHCTPYKIUU.

demoncmpayuu.

Y cnoBus paBHOBeCUs.

Bubl paBHOBecus.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

VccnenoBaHuve yc/lOBUM paBHOBeCHsi TBEpZOro Tesa, HWMEOIero 0ch
BpalljeHusl.

KoHcTpyrpoBaHye KDOHIIITEMHOB U PAaCUéT CUJ/T YIIPYTOCTH.

V3yueHue yCTOMUMBOCTU TBEP/IOTO TeJia, UMEOILero I/I0Ila/ib OTOpHI.

Tema 4. 3aKOHbI COXpAHEHUSs1 8 MeXaHUKe.

VmMriyibC MaTepuasbHOM TOUKM, CUCTeMbl MaTepua/bHbIX Touek. LleHTp
MacC CUCTeMbI MaTepraabHbIX Touek. Teopema O ABMXeHUU 11eHTpa Macc.

WMy ibC CUJIBI U U3MEeHeHre UMITyJibca TeJla.

3aKOH COXpaHeHUs1 UMITyJIbCa.

PeakTuBHOE BUXEHUe.

MomeHT umnyJ/ibca MaTepuasbHOM TOuku. [IpejcTaBieHue 0 COXpaHeHUH
MOMEHTa UMITYJIbCa B LIeHTPa/bHbIX MOJISIX.

PaboTra cuibl Ha MajJioM M Ha KOHEUHOM IiepemelnieHuu. ['paduueckoe
rpe/icTaB/ieHre paboThl CHITBI.



MOLLIHOCTb CHUJIBL.

KuHeTnyeckasi 3Heprusi MaTepuasbHOM TOUkKH. Teopema 00 M3MeHeHUH
KWHETUYeCKOU SHepruyd MaTepuaibHOU TOUKH.

[ToTeHUMa/bHBIE W HEMOTeHLUalbHble CU/bl. [loTeHI[MambHas SHeprus.
[ToTeHuManbHast SHEeprust yIIPyro nehopMupoBaHHOM TPY>KUHBI.
[ToTeHUManbHasi SHEPrusi Teja B OAHOPOJHOM TI'DaBUTALIMOHHOM  TIOJI€.
[ToTeHUManbHast 5HEPrys Teja B TPaBUTALMOHHOM T10Jie OAHOPOAHOTrO Ilapa
(BHyTpM UM BHe 11apa). Bropass kocmMuueckasi CKOpPOCTb. TpeTbsi KOCMUYeCKast
CKOpOCTb.

CBs3b pabOThl HETOTEeHIMAMbHBIX CHJI C W3MEHEHHWeM MeXaHWYeCKOU
SHEPIrUuM CUCTeMBbI Tesl. 3aKOH COXPaHeHUS] MeXaHUYeCKOW SHEepPruu.

Yrpyrve v Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue BepHymmu Ajsi ueanbHOU >KUIKOCTH Kak CJIe[ICTBUE 3aKOHa
COXpaHeHUs] MeXaHUYeCKOU SHEepPruu.

TexHrWUuecKue yCTPOMCTBA W TEXHOJIOTMYECKUE TIPOLIeCChl: [IBI)KEHUe
pakeT, BOZIOMET, KOIEp, TIPY)KWHHBIM MTUCTOJIeT, TUPOCKOII, (hUrypHOe KaTaHue
Ha KOHbKaX.

demoncmpayuu.

3aKOH COXpaHeHUs1 UMITyJIbCa.

PeakTuBHOE BUXKEHUe.

V3MmepeHue MOLLIHOCTU CHUJIBI.

Vi3MeHeHVe SHEPTUU TeJla TIPU COBEPILIeHHUH paboThI.

B3avMHbIe mipeBpaljeHrss KUHETUYECKOW U TIOTEeHLUA/IbHOW SHEPTrUi Tpu
[IeCTBUY Ha TeJI0 CUJIbI TSKECTU U CUJIbl YIIPYTOCTH.

CoxpaHeHUe SHepruu Mpy CBOOOIHOM Ta/IeHUH.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

W3mepeHre nMnyJ/ibCa TeJia o TOPMO3HOMY MYTH.

Vi3mMepeHHWe CU/bI TSTH, CKOPOCTHA MO/ 3JIEKTPOMOOM/ISS ¥ MOIIJHOCTH
CUJIbI TATH.

CpaBHeHVe W3MEeHEeHUsI UMITyJ/IbCa Tejla C UMITY/IbCOM CHUJIbI.

WccnenoBaHue coOXpaHeHUs UMITYJIbCa TIPU YIIPYTOM B3aUMO/EMCTBUM.

M3mepeHrie KWHETAUYECKOU SHEPryu TeJla 10 TOPMO3HOMY MYTH.

CpaBHeHMe W3MeHEeHHs TIOTeHI[Ha/bHONW SHEepruM NPY>KUHbI C paboToit
CUJIbl TPDEHUSI.

Omnpegenenrie paboThl CUIbI TPEHUS TIPU ABM>KEHUU Tejia TI0 HaK/IOHHOM
TJIOCKOCTH.

Pa3pgen 3. Monieky/isipHas (pu3MKa 41 TepMOMHAMMKaA.

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMuUYecKol meopuul.

OCHOBHBIE TOJIOXKEHUSI MOJIeKY/IIpHO-KUHeTHuYeckoru teopurd (MKT), ux
orbITHOe oOocHoBanue. /[Iuddy3us. BpoyHOBCckoe [ABwkeHHe. XapakTep
JIBIDKEHUSI M B3aWMOJIEWCTBUSI 4YacTWL] BellecTBa. Mojend CTPOeHUs! rasos,
JKUAKOCTeH U TBEPABIX Tesl U 0ObsSICHEHHEe CBOWMCTB BeIleCTBA Ha OCHOBE 3THUX
Mozeneri. Macca u pasmepbl MojeKya (atomoB). KosvuecTBo BeljecTBa.
[TocTosiHHass ABorazpo.

TerioBoe paBHOBecue. TemriepaTypa U criocobbl eé m3amepenus. IlIkana
Temriepatyp Llenbcus.

Mopens wufeanbHOTO Tra3a B MOJIEKY/ISIDHO-KMHETUUECKOM TeOpUM:
YaCTHLIbI Ta3a JBWKYTCS XaOTUYECKU U He B3aUMOZENUCTBYIOT APYT C IPYTOM.

I'a3oBble 3aKOHBL. YpaBHeHHe MeH/eneeBa—KamneiipoHa. AOCOMOTHas
TeMrneparypa (mkasna temrepatryp KenbBuHa). 3akoH [lanbToHa. V3omporieccel



B HJlea/ibHOM Ta3e C TIOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. [ 'paduueckoe
Tipe/iCTaB/IeHe W30IPOL[eCCOB: U30TePMa, M30X0pa, h300apa.

CBsi3b MeXAy /[iaBJieHUeM W CpelHeM KUHETUUeCKOM SHeprueu
MOCTyTaTebHOI0 TEMJIOBOT0 JBW)KEHUSI MOJIEKYJI U/eaJbHOrO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKY/ISIPHO-KUHETHUUECKOU TeOPHH H/1ea/IbHOTO rasa).

CBs3b aOCOIIOTHOM TemriepaTypbl TEepMOJAWHAMUYECKOW CHUCTEMBI CO
CpeiHeM KWHETUYeCKOM SHeprueu mocCTynaTebHOTO TEeIJIOBOTO JBW)KEHUS eé
yacTui].

TexHuueckue YCTPOWCTBA M TeXHOJIOTMUeCKHe TpPOLeCChl: TepMOMEeTD,
H6apomeTp, royiy4eHrie HAHOMAaTepPHUaJIOB.

demoncmpayuu.

Mogenu ABM>KeHUs] YaCTUL] BellleCTBa.

Mo/ienb 6pPOYHOBCKOT'O ABHKEHMUS.

Bueopo/vK ¢ 3arichbio peayibHOr0 OPOYHOBCKOTO JBHKEHMS.

HNuddy3us >KuaKoCTe.

Mopgesis ornibiTa IITepHa.

[IputskeHrie MOJIeKY/I.

Mojieny KpuCTa/yInuecKuX peiiéTok.

HaOJttoieHue 1 vcciejoBaHue U30IIPOLIeCCOB.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBanue mporecca yCTaHOB/EHHS TeIUIOBOIO pPaBHOBECUSI TIpU
TeTuiooOMeHe MeXKy ropsiueil ¥ X0/I0JHOU BOZIOM.

N3yueHne n30TepMHUUECKOrO Tpolecca (PeKOMEeHZOBAaHO MCIIO/b30BaHUE
11dpoBoii 1abopaTopun).

W3yueHure ©30XOPHOrO IpoLiecca.

M3yueHune n3o6apHOro rpoiiecca.

[TpoBepka ypaBHeHHsI COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tens08ble MaWUHbDL.

Tepmogunamuueckass (T[]) cucrema. 3afaHvie BHELIHWX YCAOBUW [J/Is1
TePMO/IMHAMUUECKOW CUCTeMbl. BHelllHMe U BHYTPeHHUe TlapameTphbl.
[TapameTpbl TepMOJMHAMUUECKOW CUCTeMbl KaK CpeJHUe 3HaueHUs BeTUYUH,
OIMUCHIBAKOIIIUX €€ COCTOsSIHWE Ha MUKPOCKOIIYeCKOM yYPOBHE.

HyneBoe Hauano TepMoauHaMuKu. (CaMONpOM3BO/IbHAs —pelaKCaLus
TePMO/IMHAMUUeCKOW CHCTeMbI K TeTIJIOBOMY PaBHOBECHIO.

Mogenb wWeanbHOTO ra3a B TepPMO/[MHAMUKe — CUCTeMa ypaBHEHUM:
ypaBHeHUe MeH/iesieeBa—KianelipoHa U BbIpakeHHe [1Ji1 BHYTPEHHEU SHeprum.
YcnoBusi TIpUMEHMMOCTH STOM MoOjle/iu: HU3Kas KOHILIeHTpalys 4YacTWll,
BbICOKHE TeMIlepaTyphl. Beipa)keHue [jisi BHyTPeHHe 3Hepruu O/[H0aTOMHOI'O
W/J1eaJIbHOrO rasa.

KBasucraTtuueckre U HeCTaTUUeCcKre TpoLiecChl.

OneMeHTapHass pabora B TepMOAWHAMUKe. BbiuniciieHre paboThl TI0
rpaduky npoljecca Ha pV-uarpaMmme.

Teruionepefjaua Kak croco® wW3MeHeHWs  BHYTpeHHeH  3Hepruu
TePMOAMHAMUUECKOW cucTteMbl 0e3 coBepieHusi paboTbl. KoHBekIus,
TeIJIONPOBOIHOCTb, U3/TyUeHHUe.

KomuuectBo TerioThl. TerioéMKOCTb Tesa. YJedabHas W MOJIIpHas
TEeIUVIOEMKOCTHM BelljeCTBa. YpaBHeHHe Mailepa. Y/e/bHasi TeIIOTa CrOpaHus
TOTUTMBA. PacuéT KosmuecTBa TeIUIOTHI TpH Terioriepesade. IToHsTtue 06
azgrabaTHOM IIpoliecce.



[lepBbli 3aKOH TepMOAWHAMUKU. BHyTpeHHsia 3Heprusi. KonuuecTBo
TETUIOTBI W paboTa Kak Mephl U3MeHeHUWs BHYTPeHHel 3SHEepruu
TePMOJMHAMUUECKON CUCTEMBL.

BTopoii 3akOH TepMOAWHAaMWKHK [Jid PaBHOBECHBIX IIPOLIECCOB: 4Yepe3
33/laHHOEe pPaBHOBECHOE COCTOSIHME TEePMOJVMHAMUYECKOM CHUCTEeMbl MPOXOJUT
eIMHCTBeHHas afinabaTa. AGCOMOTHAs TeMIiepaTypa.

Btopoii 3akKOH TepMOAWHaMWKK [/I1 HEPaBHOBECHBIX MPOLIECCOB:
HEBO3MO)KHO TepeZiaTh TETUIOTY OT OoJjiee X0J/I0AHOTO Tejia K 6osiee HarpeToMy
6e3 komreHcaiuu (Kmaysuyc). HeobpatuMocTh MPUPOAHBIX MTPOLIECCOB.

[TpyHLMNBI JeUCTBUSA TeryIoBbiX MatuuH. KIT/I.

MakcumanesHoe 3HaueHue KII/. Iukn KapHo.

OKOJIOTUYEeCKHe  aCrleKTbl  MCIO/Jb30BAHUSI  TEIUVIOBBIX  JIBUTATeJieu.
TeryioBoe 3arpsi3HeHre OKpY>Karolllel CpeJibl.

TexHruecKue yCTPOMCTBA YU TEXHOJIOTMYECKHEe TIPOLIECChI: XOIO0UTbHUK,
KOHZWILIOHED, [W3e/bHbIA W KapOropaTOpHBIA ABUraTe/d, MapoBas TypOuHa,
MOJlyyeHre CBePXHU3KUX TemIleparyp, YTWIM3aLus «TerIOBbIX» OTXOHOB C
HCTI0/Tb30BaHKEM TeTJIOBOTO Hacoca, yTWIn3alys 6M0opraHnyeckoro TOTITMBA
IS BBIDAOOTKH «TETIJIOBOM» U 3JIEKTPOIHEPTHH.

demoncmpayuu.

i3MeHeHre TeMIiepaTyphbl TIpU afjiabaTHyeckoM paciliipeHUH.

Bo3gyiiHoe orauso.

CpaBHeHUe y/ie/IbHbIX TeIJIOEMKOCTEU BeleCTB.

CriocoObl M3MeHeHHsI BHyTPeHHeH SHePTUu.

VccnenoBadue aguabaTHOTO mpoiiecca.

KomMnbroTepHbie MOJje/TU TeIJIOBBIX [IBUTATEJIEN.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

N3mepeHue yaiebHOU TEMI0EMKOCTH.

WccnemoBaHue npojecca OCThIBaHUS BellleCTBa.

VccnenoBadue aguabaTHOTO mpoiiecca.

N3yueHne B3aMMOCBSI3U SHEPrUH MEXXMOJIEKYJIIPHOTO B3aUMOZENCTBUS U
TeMIepaTypbl KATIeHUS KUJKOCTEU.

Tema 3. Azpezamnbie cocmosiHus eujecmea. Dazoenvie nepexoobl.

[TapooOpa3oBanre W KOHAeHcal[us. VicmapeHwe W KureHue. YiebHast
TEeTUI0Ta MapooOpa30BaHusI.

HacellleHHble ¥ HeHachblllleHHble Tiapbl. KauecTBeHHasi 3aBUCUMOCTH
IVIOTHOCTU M [JlaBj/IeHWs HAaCbIL[eHHOrO0 T[apa OT TeMIepaTrypbl, UX
HEe3aBUCUMOCTh OT 00BbEMa HaChIIEHHOrO Tlapa. 3aBUCUMOCThH TeMITepPaTypbl
KUIIeHUS OT JjaBjieHusl B JKUJKOCTH.

Biia)KHOCTB Bo3/iyxa. AOCOMIOTHAs U OTHOCUTE/TbHAS BJIaXKHOCTb.

Trépmoe Teno. Kpucrammueckue M aMopgHble Tena. AHU30TPONUs
CBOMCTB KDUCTA/UIOB. [lnaBneHve W KpUCTa/iM3alus. YZenbHasi TerioTa
riaBieHus. Cybammariusi.

HNedopmaiiuu TBEpAOro Tena. PactsbkeHue u okarue. Caur. Mogysib
FOnra. Ipeaen ynpyrux gedbopMaiiuid.

TerioBOe pacivpeHye KUAKOCTeH U TBEP/BIX TeJl, 00bEMHOE U TMHEHHOe
paciiiipeHre. AHTapMOHU3M TeIIOBBIX KojiebaHW dYacTHI] BeIlecTBa Kak
MPUYMHA TeIJIOBOTO pacCllMpeHus TeJl (Ha KaueCTBEHHOM YDOBHe).

[Tpeobpa3oBaHye 3Heprun B (pa30BbIX Iepexofax.

YpaBHeHue TerioBOro 6anaHca.



[ToBepxHOCTHOe HaTsbkeHHe. KoaddulleHT TOBePXHOCTHOTO HATS>KEeHUS.
KanunnspHeie siBneHusi. [laBneHue 104 WCKPUBAEHHOM TMOBEPXHOCTBIO
xupkoctu. Gopmyna Jlamaca.

TexHrWuecKue yCTPOMCTBA Y TEXHOJIOTUUECKHE TIPOLIECChI: JKUJIKUe
KPUCTAaJL/Ibl, COBDEMEHHbIe MaTepHaJIbl.

demoncmpayuu.

TenioBOe paciivpeHue.

CBOMCTBA HACBI|EHHBIX MAPOB.

Kunenue. KurieHue npu NOHW>XeHHOM [jaB/IeHUU.

W3mepeHue CUJIbI TOBEPXHOCTHOTO HATSHKEHUS.

OIbITHI C MBbLIbHBIMY TI/IEHKaMHU.

CmauuBaHue.

KanunnisipHblie siBieHUsI.

Mopenu HeHbFOTOHOBCKOM YKUJKOCTH.

Cr1oco0Obl U3MepeHHs B/IaYKHOCTH.

WccnenoBaHvie HarpeBaHus U J1aB/IeHUST KDUCTA//TMYECKOTO BeleCTBa.

Bubl gedopmariyii.

HabmtojeHre Mastbix AedopMariuid.

YueHuuecKuti 5KcnepumeHm, 1a6opamopHbie pabombl, NPAKMUKYM.

VI3yueHre 3aKOHOMEPHOCTEH MCTapeHHst XXUAKOCTeH.

N3mepeHue ynenbHOU TEMUIOTHI T/1aB/IE€HUS JIb/IA.

M3yueHue CBOMCTB HACBIL[€HHbIX MapOB.

V3mepeHure abCOFOTHOM BJIaXKHOCTH BO3/lyXa W OLleHKAa MacChl TIapoOB B
TOMELLIEHUH.

N3mepeHuie ko3 duieHTa MOBEPXHOCTHOT'O HATS>KEHUSI.

N3mepenve moayns FOHra.

WccnenoBaHve 3aBUCMMOCTH JedopMallid pe3WHOBOTO oOpasija OT
MPU/I0KEHHOU K HEMY CUJIBI.

Pa3pgen 4. DneKTpoguHaMHUKa.

Tema 1. Dnekmpuueckoe nose.

OJleKTpu3allyds Tel U e€ TIposiBieHus. DJIeKTpuueCcKuid 3apsi. [IBa Buja
3/7IeKTpUYecKux 3apsfoB. [IpOBOJHWKYM, [W3NEKTPUKU W TMOJIYTIPOBOJHUKU.
D/leMeHTapHbIA 3/IeKTPUUECKUW 3apsi[i. 3aKOH COXPaHeHWsl 3/1eKTPUUYeCKOro
3aps/a.

B3aumogerictBue 3apsaoB. Toueunble 3apsigbl. 3akoH KymoHa.

Onektpuueckoe noJsie. Ero fercTBue Ha 37eKTpUYeCcKue 3apsijibl.

Harnpsok€HHOCTb ~ 37IeKTpUYecKoro mojs. [IpoOHeIA  3apsg.  JIuHuu
HaMpsPKEHHOCTH 3JIEKTPUYECKOro noJjist. OJHOPOHOe 3/1eKTpUUeCcKoe moJie.

[ToTeHUMANBHOCTh 3JIEKTPOCTAaTUYECKOrO MoJist. Pa3HOCTb MOTEHIMAIOB U
HanpspkeHue. [loTeHIManbHast SHepPrusi 3apsija B 3JIEKTPOCTaTUYECKOM II0JIe.
[ToreHan 3/eKTpoCTaTUYecKoro mnosisg. CBg3b HANPSDKEHHOCTH MO/ U
Pa3HOCTU MOTEHLMAIOB [JI 3JIEKTPOCTAaTUUECKOro MoJis (KaK OAHOPOAHOTO, TaK
1 HEOIHOPO/THOT0).

[IpyHLMO CyTeprno3uLMA 3/1eKTPUUECKUX TOJIEN.

[Tone ToueuHoro 3apsiia. Ilosie paBHOMepHO 3apsbkeHHOUM cdepbl. [Tose
PaBHOMEPHO 3apshKeHHOTO 1o 00BéMy 1miapa. [losie paBHOMEPHO 3aps>KeHHOM
OecKOHeUHOW TUIOCKOCTA. KapTWHBI JIMHUM HarpsHKEHHOCTH 3THX TI0/ied |
5KBUIIOTEHLIUA/IbHBIX TTOBEPXHOCTEM.

[IpOBOAHMKH B 3/7IEKTPOCTAaTUUYECKOM I10J1€. Y C/IOBME PAaBHOBECUS 3aps/IOB.

[OvsnekTpyku B 37€KTPOCTaTAUUeCKOM  mosie.  [IrdanekTtpuueckast
MPOHULIAEMOCTh BeleCTBa.



KoHzeHcaTop.  DJ/IeKTPOEMKOCTb  KOHZEHcCaTtopa.  JIeKTPOEMKOCThb
TJIOCKOTO KOHZEHCaTopa.

[TapannenbHoe  coeAuHeHWe — KOHAeHcatopoB.  [locimegoBaTenbHOE
CcoeIMHEHVEe KOH/IEHCaTOPOB.

OHeprus 3apsKeHHOT0 KOHIeHCaTopa.

JIBr>KeHe 3apshKeHHOM UaCTHULIbl B OTHOPOJHOM 3/IeKTPUUYECKOM TI0JIe.

TexHuueckue yCTpONCTBA U TeXHOJOTMYeCKHe TpPOLecChl: 3/1eKTPOCKOT,
3JIEKTPOMETp, 3JIeKTpOCTaTHUecKasi 3allldTa, 3a3eMJieHue 37eKTPOnpubopoB,
KOHjleHcaTophbl, reHepaTop Ban e I'paada.

demoncmpayuu.

Y CTpOWCTBO Y TIPUHLIMII J]eUCTBUS S71€KTPOMeTpa.

DJIeKTprUYeCKoe T10Jie 3apsyKeHHbIX 111apUKOB.

DneKTpuueckoe IoJie IBYX 3apsKeHHbBIX TIaCTUH.

Mopenb 3/1eKTpocTaTudeckoro reseparopa (Ban ge I'paada).

[IpOBOAHUKU B 3/IEKTPUYECKOM I10JI€.

DeKTpoCcTaTAueCcKas 3alluTa.

YCTpouCcTBO U [euCTBUe KOHJIeHCATopa MOCTOSSHHOU W TMepeMeHHOMU
6MKOCTH.

3aBUCHMOCTb 3JIEKTPOEMKOCTA TUJIOCKOTO KOHJeHcaTopa OT IUIoLaJu
TJIaCTUH, PACCTOSTHUSL MeXXAY HUMU U [IU3JIEKTPUUeCKOW TTPOHULIAeMOCTH.

OHeprus 371eKTPUUYeCKOro MoJis 3apsHKeHHOr0 KOHAEeHCaTopa.

3aps/iKa ¥ pa3psiika KOHJeHCaTopa yepe3 pe3nucTop.

Yuenuueckutl 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

OLleHKa Cu/1 B3aMMO/IeMCTBUS 3apsKeHHBIX Tell.

HabstofieHue mpeBpallleHrs] SHEPruM 3apsDKeHHOTO0 KOHjeHcaTopa B
SHEPrUI0 U3/1y4YeHHs CBeTOAUO/A.

M3yueHune npoTeKaHUs TOKA B LeNH, COZieprKallieii KoHAeHcaTop.

Pacripepenenue pa3sHOCTHU TIOTEeHL1AaJI0B (HampspKeHust) rpu
roc/aejoBaTe/TbHOM COeJMHeHUU KOH/IeHCAaTOPOB.

WccnenoBanue pa3psizia KOHAEHCATOpa Yepe3 pe3ncTop.

Tema 2. IIocmosiHHbIL 3/1eKMpUYeCcKutl MoK.

Cwuna Toka. [ToCcTOSTHHBIN TOK.

YcnoBuss  CyljecTBOBaHMS ~ MOCTOSSHHOTO — 3JIEKTPUYECKOr0  TOKa.
W ctounvku Toka. Hanpspkenne U u 3]IC E.

3akoH OMa /11 yyaCTKa Lieru.

DeKTpUuecKoe CONPOTHUBJIEHUE. 3aBUCUMOCTb COTIPOTUB/IEHUS
O/THOPOJJHOTO TPOBOJHUKA OT €ro [JIMHbI U IJIOLIA[ Y TIOTepeyHOro CeueHusl.
Y nenbHOE CONpOTHBI/IEHUE BellleCTBa.

[TocnemoBaTenbHOe, rapa’suiesibHoe, CMelLlaHHOe coeIUHeHHe
MPOBO/HUKOB. PacuéT pa3BeTBAEHHBIX 3J/IeKTpUUeCcKUX 1eneil. [IpaBua
Kupxroda.

Pabota 3/1eKTpruueckoro Toka. 3akoH [xoyns—JIeHiia.

MOoIIIHOCTh 3/1EKTPUUECKOTO TOKAa. TeryioBasi MOIHOCTb, BbifiejiseMasi Ha
pe3ucTope.

OJIC u BHyTpeHHee COMNPOTHBJ/IEHHWE HCTOUHMKA TOKa. 3akoH Owma assi
MOTHOW (3aMKHYTOM) 3JIeKTPUUECKOM Lienu. MOIJHOCTh MCTOUHMKA TOKa.
KopoTtkoe 3ambikaHue.

KoHgeHcaTop B 1]eMy MOCTOSSHHOT'O TOKa.

TexHuueckue yCTPOWCTBA U TEXHOJIOTUUECKUe TIpPOLecChl: amMIiepMeTp,
BOJIbTMETP, PEOCTaT, CYETUMK 3JIEKTPUUECKON IHEPrUu.

demoncmpayuu.



V3mepeHure CUJIbI TOKA Y HalpsDKEHUS.

WccnenoBanue 3aBUCUMOCTU CWJIbI TOKA OT HAaMpsDKeHWs [/ Pe3rcTopa,
JIaMITbl HAKa/JIMBaHWS U CBETOAMO/A.

3aBUCHMOCTb COMPOTHUBJIEHUS LIATMHPUYECKUX TTPOBOAHUKOB OT [IJTUHBI,
TJIOLA/IU TIOTIEPEUHOr0 CeUeHUsI U MaTepuara.

WccnegoBaHre 3aBUCMMOCTA CWIbBl TOKA OT COIMPOTUBJ/IEHUS] TIpU
MOCTOSIHHOM HampsKeHUH.

[Ipsamoe wu3smepenue 3[JC. KopoTkoe 3aMbikaHWe TIajlbBaHUUYeCKOTO
37IeMeHTa Y OL|€HKAa BHYTPEHHEr0 COMPOTHBJIEHUS.

Crioco6bl coefJUHEHHUS] UICTOYHUKOB TOKa, J/1C GaTtapei.

WccnenoBaHre pa3sHOCTU TMOTEHLMAJIOB MEXAY TOJH0CaMU HCTOYHHKA
TOKA OT CHJ/IbI TOKA B LETH.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBaHre CMeIIaHHOTO COeJUHEHNUS Pe3UCTOPOB.

W3mepeHue yZieIbHOTO COMPOTUB/IEHNS IPOBOJHUKOB.

WccnenoBaHre 3aBUCMMOCTA CW/Ibl TOKA OT HarpspKeHUsT [JIsl JIaMITbl
HaKa/IMBaHUSI.

YBenuueHue npejiesia U3MepeHusi amnepmeTpa (BOJIbTMETPA).

N3mepenve J/1C v BHYTpeHHero CONPOTHB/IEHUSI UCTOYHUKA TOKaA.

UccnepoBanne 3aBucumoctd OC raabBaHMYECKOrO 3JIeMEHTa OT
BPEMEHU TIPU KOPOTKOM 3aMbIKaHUH.

WccnegoBaHre pa3sHOCTU TMOTEHLMAJIOB MEXAY TOJH0CaMU HCTOYHHKA
TOKA OT CHJ/IbI TOKA B LETH.

WccnegoBaHve 3aBUCMMOCTH T0JI@3HOU MOIIHOCTH MCTOYHMKA TOKA OT
CUJIbI TOKA.

Tema 3. Toku 6 pazauuHbix cpeoax.

OneKTpuueckasi MPOBOJYMMOCTb PAa3/IMUYHbIX BeIeCTB. JJIeKTPOHHas
MPOBOAUMOCTb TBEPABIX METa//IOB. 3aBUCUMOCTh COMPOTHBJIEHUS] META/VIOB OT
Temrneparypbl. CBepXIpOBOAUMOCTD.

DNeKTpUUeCcKul TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX MTyYKOB.

[TonynpoBOJHUKM. &TBEHH&H W T[pUMecHass  MPOBOJUMOCTb
TMOTYTIPOBOJHUKOB. CBoﬁCTBa p—n-riepexoza. ITo/ynmpoBofHUKOBEIE TIPUOOPHI.

ONeKTPUUeCKUN TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs: AUCCOLMaLIS.
DJieKTpoJin3. 3akKoHbl Dapajes A5 3/IeKTPOJI3a.

DJleKTpUUYeCcKruid TOK B rasax. CaMoCTOSITe/IbHbIM M HeCaMOCTOSTe/bHbIN
pa3psiz. PaznuuHble TUMNBI CAMOCTOATENIBHOTO pa3psaga. Mosnus. [1nasma.

TexHruecKue yCTPOMCTBA Y MPAKTAUeCKOe MpUMeHeHUe: ra30opaspsijHble
JIaMIIbI, 37IeKTPOHHO-TyueBasi TpybOKa, IOJyPOBOJHUKOBEIE TIPUOOPHI: U0/,
TpPaH3UCTOpP, (OTOAUOA, CBETOAMO/l, TajbBaHUKa, padUHUpOBaHUWE Me[Hu,
BbITI/IaBKA a/TFOMUHUS, 3/IEKTPOHHAsE MUKDPOCKOITHUSI.

demoncmpayuu.

3aBHMCHUMOCTb COMPOTHUBJIEHUS] META/IJIOB OT TeMIEePaTyphl.

[IpoBOAMMOCTD 371EKTPOIUTOB.

3aKOoHbI 3/1eKTposir3a dapazges.

W ckpoBoi pa3psifi 1 NpOBOIUMOCTb BO3/yXa.

CpaBHeHMe MTPOBOAUMOCTH MEeTaJI/IOB U TTOTYTIPOBOJHUKOB.

O/{HOCTOPOHHSIsI TPOBOANUMOCTE AHO/A.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

Habmtomenue 3/1eKTposms3a.

N3mepeHue 3apsifia OJHOBaJIEHTHOT'O UOHA.



VccnepmoBaHre  3aBUCUMMOCTH — COIIPOTHBJ/IEHHWS  TepPMOpe3WCTOpa  OT
TeMIlepaTyphl.

CHsiTHe BONbT-aMITIEPHOM XapaKTePUCTHUKU AN0A.

du3nyecKuy NpPaKkTUKyM.

Criocobpl  u3MepeHHUs (U3NUECKUX BEMUWH C  HCTIOJb30BaHUEM
aHA/IOTOBBIX W IM(PPOBLIX HW3MEPHUTENbHBIX TIPUOOPOB U KOMITBIOTEPHBIX
JaTUMKOBBIX cucTeM. AOCOMIOTHbIE W  OTHOCUTE/IbHbIE TIOTPEeITHOCTH
v3MepeHul Pusrnueckrux BeauurH. OlieHKa rpaHul] TOrpelHoCTel.

[IpoBeieHe KOCBEHHbIX W3MEPEHWUM, UCC/IelOBaHUU 3aBHCUMOCTEN
(bU3MUeCKUX BeMUWH, TTPOBEPKa Ipe/JIO’KeHHBIX Turore3 (BbiOOp u3 pabor,
OMMCAHHbIX B TeMaTUUECKUX pasfenax «YUeHUUeCKUd SKCIePUMEHT,
naboparopHble paboThI, TPAKTUKYM» ).

MexnpeaMeTHbIe CBA3H.

Wsyuenne Kypca ¢usuku yriayonénHoro ypoBHs B 10 kiacce
OCYLL[eCTB/ISIETCS C YYETOM COZEpP>KaTe/IbHbIX MEXIPeJIMETHbIX CBSi3el C
KypcaMy MaTeMaTHKH, 61oioruu, XuMuu, Teorpadyi U TEXHOJIOTHH.

Mesicnpeomemuble noOHsIMusl, C653AHHble C U3y4YeHUeM Mermoooe
HAy4HO20 NO3HAHUS: SsiBjieHWe, HayuHblli (akT, rurnoTesa, Gusnyeckas
Be/IMUMHA, 3aKOH, Teopus, Habso/jeHre, SKCIIePUMEHT, MO/le/IMpOBaHue,
Mojleflb, W3MepeHue, TIOTPEeIIHOCTH HW3MepeHWM, u3MepuTesbHble TPUOOPHI,
rdpoBast m1abopaTopusi.

Mamemamuka: pelleHue CHUCTeMbl ypaBHeHWH. JIMHelHasi (QyHKLUS,
napabona, rurepbosia, WX rpadUKd U CBOMCTBA. TpUTOHOMETpHUYeCcKue
byHKLIUU: CUHYC, KOCHUHYC, TaHreHC, KOTaHIeHC, OCHOBHOe
TPUTOHOMETPUUECKOe TOXAECTBO. BEeKTOphI M UX MPOEKLMU Ha OCU KOOPJUHAT,
CJIOKEHHE BEKTOPOB.

Buosozus: MexaHWueckoe [BWXeHUE B >KUBOW Tmipupoze, auddysus,
0CMOC, TeTI00OMeH >KHMBBIX OpPraHU3MOB, TETUIOBOe 3arpsisHeHUe OKpYyyKatrollei
cpefibl, yTUIn3alusi 6MoopraHMuecKoro TOTUIMBA /1/1s1 BBIPAOOTKU «TeryIoBOM» 1
5/IEKTPOSHEPTUH, TIOBEPXHOCTHOE HATsPKeHWe W KanWIsApHble SIBJIEHUS B
TPUPO/ie, 3/IEKTPUUECKYe SIBJIeHUS] B JKUBOU MPUPOJE.

Xumus: [YCKpeTHOe CTpOeHMe BelecTBa, CTPOeHWe aTOMOB WU MOJIEKY/I,
MOJIb BellleCTBa, MOJISIpPHas Macca, IoJlydyeHHWe HaHOMAaTepuasoB, TerlOBble
CBOMCTBA TBEDABIX TeJl, J>KUAKOCTEM W Tra30B, JKUAJKUE KPHUCTAJIIbI,
3JIeKTpUUeCKHe CBOMCTBA MeTaslIOB, SJIEKTPOJIUTAYECKAs —AUCCOLAALIUS,
rajbBaHUKa, 37IEKTPOHHAsE MUKPOCKOIIHSI.

TI'eozpagpus: Bna>)xHOCTH BO3/lyXa, BeTPbl, DapomMeTp, TepMOMETP.

TexHnonozusa:  mpeoOpa3oBaHWe  [BWKEHUNW C  KCIOJb30BaHUEM
MEXaHWU3MOB, YUYET CyXOrO U >KUAKOrO TpPEeHUsi B TeXHHUKe, CTaThuuecKue
KOHCTPYKUMU (KPOHILUTEWH, pelléTuyaTtble KOHCTPYKLMW), UCI0JIb30BaHUE
3aKOHOB COXDaHEHUsI MeXaHWKU B TeXHUKe (TMPOCKOI, BOAOMET U [pyTHe),
JIBUTaTe/Ib BHyTPEHHETO CTOPaHus, TapoBasi TypOrHa, ObITOBOM XOMOAWIBbHIK,
KOH/IULIMOHED, TeXHOJIOTMW TIOJTyUeHUs] COBPEMEHHBIX MaTepuasioB, B TOM
yuC/e HaHOMAaTepuajyoB, WU HAHOTEXHOJIOTWM, 3JIeKTPOCTaTUYecKas 3alljuTa,
3a3eMJ/IeHHe 371eKTpOorprubopoB, ra3opaspsiiHble JiaMIlbl, TIOJYTIPOBOJHUKOBBIE
nipubOopbI, raslbBaHUKa.

11 K/TACC

Pa3pgen 4. DneKTpoguHaMHUKa.
Tema 4. MazHumHoe nose.



B3auMoielicTBe TIOCTOSIHHBIX MarHMTOB W TPOBOAHUKOB C TOKOM.
MarnutHoe nosie. BeKTOp MarHUTHOM WHAYKUWW. [IpyuHUMI Cynepno3vuyu
MarHUTHBIX M0Jield. JIMHUM MarHUTHOM UHAYKLIAU.

MarHuTHOe 110/1e NPOBOJHUKA C TOKOM (TPSIMOr0 NPOBO/IHUKA, KATYILIKU U
KPYroBOro BUTKA). OMbIT JpcTrefa.

Cua Amriepa, eé HarpaB/ieHWe U MOAY/Ib.

Cuna JlopeHua, eé HampaBjeHHMe U MOAYJb. [IBHKeHUe 3apsbKeHHOU
YaCTHI[bI B OHOPOJAHOM MarHUTHOM 11ojie. PaboTa cunbl JlopeHria.

MarnuTHoe 11071€e B BeljecTBe. @eppoMarHeTUKy, napa- 1 JuaMarHeTHUKU.

TexHrUueckue yCTPOWCTBA W TEXHOJOTHUECKHe TPOLeCChl: MPUMeHeHue

TIOCTOSTHHBIX MarHuTOB, 5/1IEKTPOMAarHuTOB, TeCcTep-myJbTUMETD,
3/IeKTPO/IBUTaTe b SIKOOH, YCKOPUTE/TH 3/IeMeHTapHBIX YaCTHI].
demoncmpayuu.

KaptHa /MHUM WHAYKOUM  MarHUTHOTO TIO/SE  TIOJIOCOBOTO M
110/IKOBOOOPAa3HOTr0 IMOCTOSHHBIX MarHUTOB.

KaptvHa J/IMHMM MarHUTHOM WHAYKLUWAWA TIOAS [JIMHHOTO MPSIMOTrO
MPOBOJHMKA U 3aMKHYTOT'0 KOJIbLIEBOTO TIPOBOJHUKA, KAaTYILIKU C TOKOM.

B3aumMogielicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBre cumbl JIopeHila Ha KOHBI 3/IEKTPOJ/IUTA.

Habmto/ieHue IBYKEHUS TTyUKa JIEKTPOHOB B MarHUTHOM TIOJIe.

[TpuHIUI JeUCTBUS 3/71eKTPOU3MEPUTETBHOTO nipubopa
MarHUTO3/71eKTPUYECKOU CUCTEMBI.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBaHrie MarHUTHOTO TI0J1s1 TOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOMCTB (peppoOMarHeTUKOB.

WccnenoBanue 1elCTBYS MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepeHue cusibl Amriepa.

N3yueHne 3aBUCMMOCTH CUJIbI AMIiepa OT CUJIbl TOKA.

OrnipefieieHMe MarHATHOW WHAYKIMA Ha OCHOBE W3MEDEeHUs] CHUJIbI
Awmrepa.

Tema 5. dnekmpomazHUMHas uHOyKyusi.

fIBneHre 3/1EKTPOMarHUTHOM WHAYKIMU. [IOTOK BeKTOpa MarHUTHOM
vHaykuu. 3C uHAYKUMA. 3aKOH 371€KTPOMarHUTHOM WHAyKUuu dPapages.
Buxpesoe 3siekTpryeckoe 1oJjie. Toku @yko.

O/1C UHAYKIMY B MPOBOJHYWKE, NBWXXYILEMCSI B OAHOPOJHOM MarHUTHOM
roJie.

[IpaBusno JleHua.

NupyktuBHOCTh. KaTylllka MHAYKTHBHOCTH B LMW TMOCTOSIHHOTO TOKa.
Asnenue camouHaykuuu. 31C caMOMHAYKLWN.

OHeprusi MarHUTHOTO MOJIE KaTyIIKXA C TOKOM.

DJIEKTPOMarHuTHOe ToJIe.

TexHruecKue yCTPOWMCTBA U TEXHOJIOTMYeCKHe MPOLeCChl: UHYKIIMOHHAS
reyb, COJIEHOW/, 3alllUTa OT 3JIeKTPU3aluu Tesl MPU JBWKEHUM B MarHUTHOM
rojie 3eMJIu.

demoHncmpayuu.

HabJtto/jeHue siBlieHYsT 37IeKTPOMarHATHOW UHAYKITAH.

NccnepoBanue 3aBucuMoctd D/IC MHAYKLOUMKA OT CKOPOCTU M3MEHEHUs
MarHMTHOIO MOTOKa.

[IpaBuso JleHua.

[TageHrie MarHUTa B aTlFOMUHUEBOU (Me/IHO#) TpyOe.



sIBieHre CaMOMHAYKIUH.

WNccnepoBanure 3aBucumMocty  JDC  caMOUHAYKLMM OT  CKOPOCTHU
M3MEHEeHHsI CUJIbl TOKA B LeTIH.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

VccnemoBaHue SIBJIEHUS 3IEKTPOMArHATHON UHYKITHH.

OnpeiesieHye UHYKIIMA BUXPEBOTO0 MarHUTHOT'O TIOJISI.

VccnenoBaHue SIBJIEHUs] CAMOUH/IYKIHH.

C6opka MoiesIv 37IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Koie0aHnusa ¥ BOJIHBIL.

Tema 1. MexanuuecKue Kos/1e0aHusl.

KosnebaTtenpHas cucteMa. CBOOOJHbIE KOIe0aHus.

FapMoHuueckue KosiebaHusa. KuHeMaTHuecKoe M JMHAMHUUYECKOe
onvcaHue. JHepreTUYyeckKoe OINMCaHWe (3aKOH COXPaHEHUs MeXaHWueCKOU
SHepruu). BeIBo/ AMHAMUUYECKOTO OMKMCAHMSI FTapMOHHUUYECKUX KOJIe0aHUH U3 UX
9HEPreTUUeCKOro U KNHEeMAaTUYeCKOTO OIHCaHMSI.

Amruiutyga v ¢asza konebanuii. CBA3b aMIUIUTY /bl KOJIeOaHUN MCXOHOM
BeJIMUMHBI C aMIUIUTY/JaMH Kojie0aHH eé CKOPOCTH U YCKOPEHHUSI.

ITepuog u yactota KosebaHuii. Ilepros MaibIX CBOOOJHBIX KOieOaHUMA
MaTeMaTUUeCKOro MasTHWKa. Ileprof; CBOOOAHBLIX KOJIe0aHWH TMPY>KUHHOTO
MasiTHUKaA.

[ToHsATHE O 3aTyxamolmx KojebaHWsX. BBIHY)KIeHHbe KOJie0aHusl.
Pe3oHaHC. Pe3oHaHCHas KpuBas. BiiusiHMe 3aTyxaHusi Ha B, pPe30HAHCHOMU
KpHBOU. ABTOKO/Ie0aHUsI.

TexHUUeCKHWe YCTPOWCTBA W TEXHOJIOTUYECKUE TIPOLeCChl: METPOHOM,
Yachl, Kaueu, My3blKa/IbHble HHCTPYMEHTBI, celicMorpad.

demoncmpayuu.

3armch Koy1e0aTeIbHOTO IBY)KEHMS.

HabnrosieHre He3aBUCHMOCTH TEPUOZiAa MasbIX KOie0aHUH rpy3a Ha HUTH
OT aMILTUTY/IbI.

WccnemoBaHve 3aTyXaroIMX KojebaHWM M 3aBUCHMOCTH TepHo/a
cBOOO/IHBIX KOlebaHH# OT COTIPOTHB/IEHUS.

WccnenoBanve KojieOaHWM Tpy3a Ha MACCHBHOM TIPY)KMHE C 1IeJIbO
(bopMHpOBaHus TIpe/iCTaB/IeHni 00 H/eabHOM MO/ TIPY>KUHHOT'O MasiTHUKA.

3aKOH COXPAHEHUs SHEPTUU NPU KojiebaHUsIX TPy3a Ha MPYKUHE.

VccneoBaHre BbIHY)X/I€HHBIX KOe0aHWH.

Hab6mronenne pe3oHaHca.

Yuenuueckutl 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

V3mepeHue repvozia CBOOOAHBIX KOJe0AaHWM HUTIHOTO W TPY)KHMHHOTO
MAasiTHUKOB.

M3yueHre 3aKOHOB [IBI)KEHUS Tejla B XOZie KojiebaHWM Ha yIpyrom
ro/iBece.

M3yueHue JBW)KEHUS] HUTSHOTO MasiTHUKaA.

ITpeobGpa3oBaHue SHEPTUU B MPY)KMHHOM MasiTHUKe.

WccnenoBanue yObIBaHUS aMIUIATY /bl 3aTYXaIOIIHUX KOe0aHHH.

VccieoBaHre BBIHY)X/I€HHBIX KOIe0aHWH.

Tema 2. DnekKmpomazHuUmMHble Ko/1e0aHusl.

KonebaTenbHbiii KOHTYp. CBOOO/HBIE 3/IEKTPOMAarHUTHBbIE KOebaHUs B
uzieaTbHOM KoJsiebaTesibHOM KOHType. ©@opmyna TomcoHa. CBsi3b aMIUIMTY/[IbI
3apsila KOH/IeHCcaTopa C aMIUIMTY/JOW CUJIbI TOKa B KojiebaTe/TbHOM KOHTYPe.

3aKOH COXpPAHEHUs SHEPTUH B U/iea/TbHOM K0Jsie0aTe/TbHOM KOHTYPe.



3aryxatoiue 3JIeKTPOMarHUTHBIE KosebaHusl. BbIHYXIeHHbIE
3/IeKTPOMarHUTHBIE KOieOaHUsI.

[lepeMeHHBIM TOK. MOIIHOCTE TEPEMEHHOTO TOKa. AMIUIMTYJHOEe U
JleliCcTBytOlllee 3HaueHWe CUJIbl TOKA U HarpsDKeHUs TMpU pa3uuHou dopme
3aBMCHMOCTU MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHyCcOWIa/IbHbIM MepeMeHHbINM TOK. Pe3ucTop, KOHJeHCaTop U KaTyllKa
VMH/IYKTUBHOCTH B LIeNI CUHYCOM/a/IbHOTO IIepeMEeHHOr0 ToKa. Pe3oHaHC TOKOB.
Pe3oHaHC HarnpsyKeHUH.

WpeanbHbiii TpaHchopmarop. IIpon3BoACTBO, mepefiaua W TOTpedsieHre
37IeKTPUYECKOU SHEPIrUHU.

DKOJIOTUYeCKe PUCKU TpPU TIPOU3BOJICTBE 3JIEKTPO3Hepruu. KynbTypa
KCII0/Tb30BaHUs 3/IEKTPO3HEPIUU B NMTOBCEIHEBHOM XKU3HMU.

TexHruecKkue yCTPOMCTBA Y TEXHOJOTUUECKHE TIPOLIECChI: 3/IeKTPUUeCKUH
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, IMHUY 3/71eKTporepe/ay.

demoncmpayuu.

CBoOo/HBIE 3/IEKTPOMarHUTHBIE KOJIe0aHMUS.

3aBUCHMOCTh YaCTOThI CBOOOJHBIX KOJieOAaHUM OT WHAYKTUBHOCTH W
E6MKOCTU KOHTYpa.

OctiIorpaMMBbI 3/1IEKTPOMarHUTHBIX KoebaHui.

['eHepaToOp He3aTyXarIIUX 3/IEKTPOMAarHUTHBIX KojiebaHui.

Mopenb 5/1eKTPOMarHUTHOTO TeHepaTopa.

BbIHYKZIeHHbIe CUHYCOW/aTbHble KOJile0aHMs.

Pe3ucrop, KaTylika UHAYKTUBHOCTA U KOHZEHCATOP B LieMU ITIepeMEeHHOr0
TOKA.

Pe3oHaHC npu TmioC/efOBaTeIbHOM COEJIWHEHUM pe3UCTOpa, KaTyLLKU
VMH/IYKTUBHOCTH Y KOHJIeHCaTopa.

Y CTpolCTBO ¥ MPUHLIUM JIeiCTBUS TpaHC(opMaTopa.

Mopenb TMHUM 371eKTponepeiaun.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

N3yuenue TpaHcopmaTopa.

WccnenoBaHue nmepeMeHHOTO TOKA yepes IMoc/aefoBaTelbHO COeIMHEHHBIE
KOH/IEHCAaTOp, KaTYLIKYy U Pe3UCTOP.

HabJtto/jeHue 3/1eKTPOMarHUTHOTO Pe30HaHCa.

VccnenoBaduie paboThl HCTOUHUKOB CBETA B 1IeTH TTePEMEHHOTO TOKa.

Tema 3. MexaHuuyecKue U 3/1eKmMpoMazHUmHble @0/IHbl.

MexaHWuecKue BOJIHBI, YCJIOBUSI MX pacmpocTtpaHeHus. [lorepeuHbie u
MPOJOJIbHbIE BOJIHBL. [leproz, CKOpPOCTH pacnpOCTpaHEHUs Y JJjIMHA BOJIHBI.
CBolicTBa MeXaHUUeCKUX BOJIH: OTpakeHue, TipesioM/aeHue, WHTeppepeHIus 1
mudpakiys.

3ByK. CKopoCTb 3ByKa. ' pOMKOCTH 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymoBOe 3arpsis3HeHHe OKPY>Katolel CpeJibl.

ONeKTPOMAarHWTHbIe BOJIHBL. Y C/IOBUSL M3J/IyY€HUs 37€KTPOMarHUTHBIX
BOJIH. B3aviMHasi oprieHTal[ysi BEKTOPOB B 3/IEKTPOMarHUTHOM BOJTHE.

CBOUCTBAa  3/EKTPOMAarHWTHBIX  BOJIH:  OTpPaXkKeHWe, TIpeJiOMJIeHHe,
rosisipy3aiiusi, UHTep@epeHLvs U Judpakiiys.

[ITkana 3/1eKTPOMarHUTHBIX BOJH. [IpuMeHeHHne 3/1eKTPOMarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHLUIIBI paiMOCBA3U U Te/leBUAeHus. Paaurosiokarys.

D1eKTPOMAarHMTHOE 3arpsi3HeHUe OKPY’Karollen Cpe/ibl.



TexHuueckue yCTpPOWMCTBA W MpaKTUUeCKOe TIpUMeHeHHue: MYy3blKalbHble
WHCTPYMEHThI, pajilap, paZMOTpUéMHUK, TejleBU30p, aHTeHHa, TejedoH, CBU-
reyb, yJIbTPa3ByKOBasi IMarHOCTUKA B TeXHUKE U MeJUL1He.

demoncmpayuu.

Ob6pa3oBaHue ¥ pacipOCTpaHeHHe MOTePeYHbBIX U MPO/[0/IbHBIX BOJIH.

Kosebiitorieecst Tesio Kak MCTOYHUK 3BYKa.

3aBUCHMOCTD [JI/TMHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

HabJtto/jeHure oTpaykeHHUs ¥ IPeIoM/IeHUsI MeXaHUUeCKHUX BOJTH.

HabmoieHue nHTepdepeHidy U Audpakiid MeXaHUUeCKHUX BOJTH.

AKyCTAYeCKUU pe30HaHC.

CBolicTBa y/bTpa3ByKa U ero puMmeHeHue.

Habsto/ieHue CBsi3M TPOMKOCTU 3BYKa U BBICOTHI TOHA C aMIUIUTYZOW U
YyacToToU KonebaHui.

VccnemoBaHve  CBOMCTB — 3/IEKTPOMArHWUTHBIX — BOJIH:  OTpa)keHUe,
ripesioM/ieHue, noJsipu3sanys, gudpakiiys, uHTepdepeHIus.

ObHapyskeHHe MHPPaKpaCHOTO U y/IbTPa(GHOIeTOBOTO U3TyUeHHH.

Yuenuueckuti 3kcnepumeHm, /1a00pamopHbie pabombl, NPAKMUKYM.

M3yueHune mapamMeTpoOB 3BYKOBOU BOJIHBI.

V3yueHue pacripocTpaHeHUs 3BYKOBbIX BOJIH B 3aMKHYTOM IPOCTPaHCTBe.

Tema 4. Onmuka.

[TpsiMmosivHeliHOe pacripocTpaHeHre CBeTa B OJHOPOAHOW cpene. Jlyu
cBeTa. ToueuHbIli MCTOUHUK CBeTa.

OTtpaxkeHHe cBeTa. 3aKOHBI OTpa)keHUsI cBeTa. [locTpoeHue n300parkeHUH
B 1710cKOM 3epkasie. Ccheprueckue 3epkara.

[Tpenomnenue cBeta. 3akOHBI IIpeJIOMJIEHHS CBeTa. AOCOMIOTHBIN
rokasaTesib  rpesiomsieHus. OTHOCUTe/IbHBIN TOKa3aTejb  IIpPeIOM/IeHUS.
[ToCTOSIHCTBO 4YacTOTbI CBeTa W COOTHOIIEHWe [JIMH BOJH TPy Tepexoje
MOHOXPOMAaTUUeCKOI'0 CBeTa uepe3 I'paHuUlly pa3fiesia IByX ONTUUYeCKUX Cpe/l.

Xop nyueii B ipusMe. [ducnepcusi ceeta. CoKHBINA cocTaB 6esoro ceera.
[IBer.

[TonHoe BHyTpeHHee oOTpakeHue. [lpefe/bHbIA  yros  TOJHOTO
BHYTPEHHEro OTpakeHusl.

Cobuparoriiie ¥ paccewBaroilje JMH3bl. TOHKas JiMH3a. POKyCHOoe
paccTosiHWe UM ONTUuYecKasi Cuja TOHKOW JIMH3bl. 3aBUCUMOCTb (POKYCHOIO
pPacCTOSIHUSI TOHKOUM cpepruecKoi JIMH3bl OT €€ reOMeTPUM U OTHOCUTEeTbHOTO
roKasaTeJisi IpesioMJIeHusl.

dopMysia TOHKOM JIMH3bI. YBe/lnueHue, 1aBaemMoe JIMH30M.

Xop Jjiyda, TpOILIe/IIero JMH3y Mo/ MPOU3BO/IbHBIM YITIOM K eé TJIaBHOU
ortiyeckol ocu. IlocTpoeHue wu300pakeHW TOUKM W OTpe3Ka IIPSIMOW B
coOmMparolUX ¥ PAaCCENBAIOIINX JIMH3aX U UX CUCTEMaX.

Ontuueckre mipubopel. Paspemiaroijasi  criocobHocTh. [1a3  Kak
OITUYeCKasi CUCTeMa.

[Tpenesibl NPUMEHUMOCTH T€OMeTPHUUYECKOM ONTUKHU.

BonHoBasi ontuka. MHTepdepeHiyss cBeta. KorepeHTHble HCTOUHUKM.
YciioBusi HabmofieHWsT MaKCUMYMOB WM MUHUMYMOB B WHTep(depeHI[MOHHOM
KapTHHEe OT [IByX KOrepeHTHbIX WCTOYHUKOB. [IprMephl K/laCCUUYeCKUX
vHTepGhepeHIIMOHHbBIX CXEM.

Mudpakiys cBeta. JudpakijioHHass peIéTKa. Y C/IoBHe Hab/II0eHus
[JIaBHBIX MAaKCMMyMOB TIpM TMa/lecHUM MOHOXPOMAaTUUeCKOro CBeTa Ha
I(dPaKIIMOHHYIO PeIIETKY.

[Tonsgpusanus ceeta.



TexHUUeCKHe yCTPOWCTBA UM TEXHOJOTHUYECKHUe TIPOLIeCChl: OUKH, JyTIa,
repuckori, ¢oToarmapar, MUKPOCKOII, TIPOEKIIMOHHBIN aTapar, IpOCBeT/IeHre
OITHUKH, BOJIOKOHHAsT ONTHKA, AU(PPAKI[MOHHAS PeIIéTKa.

demoHncmpayuu.

3aKOHbI OTpakKeHUs1 CBeTa.

ViccenoBaHue TIpesiOMIEHHS CBeTa.

HabJtto/jeHue MoTHOTO BHYTPEHHETO OTPaykeHusl. Mo/iesib CBeTOBO/Ia.

VccnenoBaHre XoJia CBETOBBIX IYYKOB uepe3 ILJIOCKOIApasi/ie/IbHy O
TMIJIACTUHY U TIPU3MY.

ViccnemoBaHue CBOMCTB W300pa)keHH B IMH3aX.

Mopenu MUKPOCKOIIa, TejieCcKoria.

HabmtoieHure nHTepdepeHiiiy CBeTa.

HabroieHue [1BeTOB TOHKUX IJIEHOK.

Habsmoienue qudpakiiyy cBeTa.

M3ydeHre AMQpaKkIIMOHHON PEIIETKH.

Habsmtoenne qudpaki[MOHHOTO CTIEKTpa.

HabJtto/jeHue qrcrepcuy CBeTa.

HabJttojeHue mosipy3aiyy CBeTa.

[TpuMeHeHMe TIOJITPOUOB /ISl U3yUeHUs] MeXaHUUeCKUX HaTpsDKeHUH.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

Vi3mepeHHe TTOKa3arte/si pe/ioM/IeHUsI CTeKJIa.

VccnenoBadue 3aBUCUMOCTH (DOKYCHOTO pacCTOsSIHMS OT BellecTBa (Ha
TpUMepe JXUJKUX JIMH3).

Vi3mepeHne (POKYCHOTO pacCTOSIHHUS PACCENBAIOIINX JIUH3.

[TosyueHre n300pa’keHHsI B CUCTEMe 13 TJIOCKOT'O 3epKajia v JIMH3BI.

[Tosryuenue n3o00pa’keHusI B CUCTEMe U3 [IBYX JIMH3.

KoHcTpyupoBaHHe Te/leCKOMMUeCKUX CUCTEM.

Habsmofenue qudpakiiyuy, nHTepdhepeHidy U MoasSpru3alii CBeTa.

V3ydyeHre TONSpU3al[iM  CBeTa, OTPaXEHHOTO OT  TIOBEPXHOCTH
JU2JIeKTPUKA.

M3yueHre nHTepdepeHINN /1a3ePHOT0 U3/TyUeHUs Ha JBYX ITIe/IsiX.

Habmronenne mucriepcum.

HabttojeHue u vccnejoBanue qUGPaKI[MOHHOTO CTIeKTpa.

Vi3mepeHue JIMHBI CBETOBOM BOJIHBI.

[TosiyueHue  crieKTpa  W3/Iyd4eHHs ~ CBETOAWOJA  IPH  TTOMOIIA
(dPaKIIMOHHOMN PelléTKU.

Pa3pen 6. OcHOBBI cCrielida/IbHON TeOPHH OTHOCUTE/IbHOCTH.

['paHuIlbl TNPUMEHUMOCTA  K/JIaCCUUECKOM  MexaHWKH. [locTymnatbl
CreliaTbHOU TeOPHUH OTHOCUTETbHOCTH.

[TpocTpaHCTBeHHO-BpeMeHHOW WHTepBan. IIpeobpa3oBanus JlopeHiia.
YcioBue mMpUUMHHOCTA. OTHOCUTE/NLHOCTb OJHOBPEMEHHOCTU. 3aMejjieHue
BpeMEeHHU 1 COKpaIlleHHe [I/TUHBI.

OHeprusi U UMITYJIbC PeJIATUBUCTCKOMN YaCTHIIbL.

CBs3p MacChl C SHEpPruedl W HMITyJIbCOM PeISTUBUCTCKOM YaCTHUIIbI.
OHeprus noKos.

TexHUUeCKHe YCTPOWCTBA M TEXHOJIOTUUECKHEe TIPOL[eCChI: CITyTHUKOBBIE
MIPUEMHUKH, YCKOPUTEN 3apsHKEeHHBIX UaCTHII.

YueHUUeCKHH 3KCTIepUMEHT, JTabopaTopHbie pab0ThI, TPAKTHUKYM.

OmnpefesneHre WMITyJIbCa W SHEPTrUU  PEJIATUBUCTCKUX dYacTul] (110
doTorpadusiM TPEKOB 3apsUKEHHBIX YaCTHI] B MArHUTHOM I10JI€).

Pa3pgen 7. KBanToBas ¢u3suka.



Tema 1. KopnycKyasapHO-80/1HO801 0ya/iu3m.

PaBHOBeCHOe TeIJIOBOe W3/yueHWe (U3nydeHre abCOMOTHO UEPHOTO
Tesa). 3akoH cMellleHUs1 BruHa. I'unoTe3a I11aHka 0 KBaHTax.

@®OTOHBI. DHEPrusi ¥ UMITYJIbC (POTOHA.

dorospdexr. Omnbitbi A. ['. CroseroBa. 3akoHbl (oTo3ddekTa.
YpaBHeHnue JiiHiiTeliHa Ay poroaddekTa. «KpacHas rpanuiia» GoTosddekra.

NaBneHve cBeTa (B UYACTHOCTH, JaB/ieHHe CBeTa Ha abCOMIOTHO
TIOT/IOIIAOIYI0 ¥ abCOMIOTHO OTpPa’karolyro ToBepxHOCTh). OmbiTel IT. H.
JleGenena.

BosiHOBBIe cBoVicTBa yacTtull. Bosnbl e bpouns. [InuHa BoHe! fe bpois
¥ pa3Mepbl 00/1acTH JIOKaSW3alliy ABWKYIIENCS 4YacTULbl. KoprycKyJ/isipHO-
BOJTHOBOM Jyanu3Mm. [Judpakiiusi 3/ieKTPOHOB Ha KpUCTasliax.

Crienduka V3MepeHun B MUKpPOMHUpe. CooTHoleHus
HeomnpeenéHHOCTeH ['etizeHbepra.

TexHuUeckre yCTPOMCTBA M TeXHOJOTMUYEeCKHe TIPOLeCcChl: CIeKTPOMEeTD,
doroasieMeHT, (HOTOAATUMK, TYHHETbHBIH MUKDOCKOT, COJHeuHas Oarapes,
CBETO/IUO/,.

demoncmpayuu.

®oT03¢(deKT Ha yCTaHOBKE C IIMHKOBOM IJTaCTUHOM.

WccnenoBaHue 3akOHOB BHelliHero ¢hoTo3ddekTa.

WccnenoBaHve 3aBHCHMOCTH  COTIDOTUB/IEHUSI TOJYNPOBOJAHUKOB  OT
OCBeIL[HHOCTH.

CseToauof,.

CosiHeuHast GaTapesi.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBanue GoTopesrcTopa.

N3mepenue rioctosiHHOM [1/1aHKa Ha OCHOBe Hcc/iefjoBaHus hoTo3ddekTa.

WccnemoBaHve  3aBUCMMOCTU  CUJIbl  TOKA 4epe3  CBeTOAMO  OT
HarpsHKeHusl.

Tema 2. Du3zuka amoma.

OmbITHI TI0 UCC/IEZIOBAHUIO CTPOEHHUs aToMa. [lnaHeTapHasi MOZie/ib aToMa
Peszepdopaa.

[Moctynatel bopa. M3nyueHue u morsoieHue (OTOHOB MpU Mepexojie
aToMa C OZJHOTO YPOBHSI SHEprUU Ha /IpyToii.

Bubl ciektpoB. CrieKTp YpOBHelN SHepryuy aTomMa Bo/Iopo/a.

CrioHTaHHOe U BBIHYX/IeHHOe K13/1yueHue ceta. Jlasep.

TexHUUeckue yCTPOMCTBA U TeXHOJIOTUUECKUe TPOL[eCChl: CrieKTpaabHbIN
aHa/m3 (CeKTPOCKOIT), Jia3ep, KBAHTOBbIM KOMITbIOTEP.

demoncmpayuu.

Mopens omnbita Pesepdopa.

HaOJttojeHue TMHeHYaThIX CTIeKTPOB.

YCTpOICTBO U EUCTBYE CUETUMKA UOHU3UPYIOLMX YaCTHII,

OmnpeiesieHre JIMHbI BOJIHBI J1a3€PHOT0 U3/Ty4YeHUsl.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

HabJtto/jeHue TMHeHYaToro CriekTpa.

WccnenoBaHuve crieKTpa pa3pe)KeHHOTO aTOMapHOro BOJOpofia U
M3MepeHue IMOCTOsTHHOM Puzibepra.

Tema 3. @u3uka amomMHO20 A0pa U 31eMeHMAapHbIX Yyacmuy.

HyknonHast Mmogienb sifipa 'etizen6epra—lBaHeHko. 3apsj simpa. MaccoBoe
yuciio saapa. M3otonsl.



PagrioakTBHOCTE. AJsb(a-pacriaji. D/IeKTPOHHBINM U TO3UTPOHHBIA OeTa-
pacriaz. ['amMmma-u3snyueHue.

3aKOH paJjM0aKTMBHOIO pacriafia. PasgnoakTuBHbIe WM30TOIBI B MPUPOJE.
CBOUCTBa MOHU3UPYIOIIETO U3/lyyeHUsl. BiivsgHue paJuOaKTUBHOCTU Ha >KUBbIE
opraHusMmbl. EctecTBeHHbIN (POH M3nydyeHUs. [Jo3umeTpusi.

OHeprus CBsi3W HYKJIOHOB B sifipe. AiepHbie cubl. [ledeKT Macchl siipa.

AnepHbie peakuyuu. [lemeHve W cuHTe3 dnep. fAepHble peakTOphI.
[Tpo6sieMbl yTIpaB/isieMOTO TEPMOSIIEPHOTO CHHTEe3a. JKOJIOTHYEeCKHe acCTeKThI
Pa3BUTHSA A/1€PHOM SHEPTreTUKU.

Merto/ bl perucTpaluu U UCCjie0BaHUs 3/IeMeHTapHbIX YaCTHLI.

dyHAamMeHTabHble B3aWMOJIeUCTBUSL. bapuoHBI, ME30HbI U JIEMTOHHI.
[IpencraBnenve o CTangapTHOU Moiesid. KBapK-rirF0OHHas MoJiesib a/[pOHOB.

du3uka 3a npegenamu CtaHaapTHoW Moenu. TéMmHasi MaTepusi U TEMHas
SHeprus.

EfuHCTBO pu3nueckoi KapTUHBI MUPA.

TexHrWueckue yCTPOUCTBA U TEXHOJIOTMYECKWe TIPOLIeCChl: A03UMeETP,
Kamepa BuWibCcOHa, $SiJepHbIM peakTop, TepPMOSIJEePHBbIM peakTop, aTOMHas
6om0a, MarHUTHO-pe30HaHCHAast TOMorpadus.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

VccnenoBaHue TpeKOB yacTul] (110 TOTOBbIM oTorpadusim).

VccnenoBaHue paZiuoakTUBHOTO (hOHa C UCTIOJIb30BaHUEM /I03UMeTpa.

V3ydeHue Tior/iomieHus 6eTa-uacTHI] aTFOMAHUEM.

Pa3pen 8. D/1ieMeHTbl aCTPOHOMMH M acTPO(PU3UKU.

Oranbl pa3sBUTHA aCTPOHOMUU. lIpuKiagHOe ¥ MHPOBO33peHuUecKoe
3HaueHWe AaCTPOHOMHUH. [IpUMeHMMOCTb 3aKOHOB (H3UKU [/ OOBSICHEHUS
MIPUPO/IbI KOCMUUECKHUX 00bEKTOB.

MeToapl acTpOHOMUYECKUX HCC/iefoBaHUM. COBpeMeHHbIe OINTHYeCKue
Te/IeCKOITbl, pafIM0OTeIeCKOITbI, BHeaTMOC(epHast aCTDOHOMUSI.

Bup, 3Bé3mHOTO Heba. Co3Be3qusi, sipKuie 3BE37bI, IIaHEThl, UX BUANMOE
JIBIDKEHUe.

CoJiHeuHas cucTeMa.

CouHiie. CosiHeuHasi akTUBHOCTb. VIcTouHMK 3Hepruu CosiHLa U 3BE3/.

3BE3/1bl, MX OCHOBHbIE XapAaKTEePUCTUKHU. [luarpamma «CIreKTpajbHbIU
K/JaCcC — CBETUMOCTb». 3BE3/Ibl I'JITaBHOM I10C/€/]0BaTebHOCTU. 3aBUCUMOCTD
«Macca — CBeTUMOCTb» [Jig 3BE3[] IJIaBHOM TOC/e[0BaTe/IbHOCTA. BHyTpeHHee
cTpoeHue 3B€371. CoOBpeMeHHbIe TMpeICTaB/IeHUs O TIPOMCXOXKIEeHUU U IBOJIFOLUU
ConHLla ¥ 3B€3/1. JTarlbl )KU3HU 3BE3I.

Mneunsii [1yTe — Hama ["anaktvka. [Tonokenue u apwxkenve CosHIA B
lanaktrke. Tumnel ranaktuk. PajguvoranakTuku U KBasapbl. UEpHble JbIPHI B
s/lpax rajakTuK.

BcenenHas. Pacmmpenue BcenmenHoil. 3akoH Xa66ma. Pa3sberanue
rajiakTuk. Teopus bosblioro B3peiBa. PelMKTOBOE HU3/1yyeHue.

MaciitabHas cTpyktypa BcenenHoii. MeTaranakTyka.

HepeilnéHabie TTpo06/ieMbI aCTPOHOMHUH.

Yuenuueckue Hab1100eHUs.

HaGmofenusi  3Bé3gHOr0  Heba ~ HEBOOPYKEHHBIM  T/la30M  C
WCII0/Ib30BaHWEM KOMIBbIOTEPHBIX MPUIOXKEHUW [Jis OTpefiesieHusl MOJI0XKEeHHUs
HeOeCcHbIX 00BEKTOB Ha KOHKDETHYIO ZIaTy: OCHOBHbIe co3Be3qusi CeBepHOro
TMOJIyIIapus U IpKre 3BE3/bl.

HabOsmofenust B Temeckor JIyHBI, IJlaHET, TYMaHHOCTeM U 3BE3JHBIX
CKOTLJIEHUU.



®Pu3nuecKuil MPaKTUKYM.

Criocobpl  u3MepeHHUs (U3NUECKUX BeIMUWH C  HCTIOJb30BaHUEM
aHAJIOTOBBIX W IM(PPOBLIX H3MEPHUTENbHBIX TIPUOOPOB U KOMITBIOTEPHBIX
JaTUMKOBBIX  cucTeM. AOCOMIOTHbIE W  OTHOCUTE/IbHbIE TIOTPEeITHOCTH
v3MepeHul Pusrnueckrux BenuuuH. OlieHKa rpaHul] OrpeliHoCTel.

[IpoBeieHe KOCBEHHBIX UM3MEPEeHWUM, UCC/IelOBaHUU 3aBHCUMOCTEN
(bU3MUeCKUX BeMUWH, TTPOBEPKa Ipe/JIO’KeHHBIX Turore3 (BbiOOp u3 pabor,
OMMCAHHbIX B TeMaTUUECKUX pasfenax «YUeHUUeCKUd SKCIIePUMEHT,
naboparopHble paboThI, TPAKTUKYM» ).

OO06o0m1aroiee MOBTOPEHHUE.

OO6oO1jeHe ¥ cUCTeMaTH3al[dsl  COJIepP)KaHUsl — pa3fie/ioB  Kypca
«MexaHuKa», «MonekynsipHast ¢du3uka u TepMOAVHAMUKa»,
«DJIeKTPOJuHaMHKa», «KoyiebaHust ¥ BOJTHbI», «OCHOBBI CIeI[HabHON Teopuu
OTHOCUTEeNbHOCTU», «KBaHTOBasi (u3Mka», «JJeMeHTbl AaCTPOHOMUM U
acTpoU3nKu».

Ponb (U3MKM ¥ acTPOHOMUM B SKOHOMHUYECKOW, TeXHOJIOTMUeCKOu,
COLIMA/ILHOM M 3THUYeCcKOl cdepax [AesTeJIbHOCTH Ue/ioBeKa, POJb U MeCTO
GU3UKKM ¥ acTPOHOMUU B COBPEMEHHOW HayyHOM KapTHHe MHpa, 3HaueHue
OTMCaTeIbHOM, CHUCTeMaTU3UPYIOIe, OO0BICHUTENLHOM W TMPOTHOCTUYECKOU
byHKUMN CbI/IBI/I‘—IECKOI/I TeOpUH, Po/b (PU3NUECKON Teopuu B (POPMHUPOBAHUU
MpeJCTaB/IeHNA O (U3NYECKOW KapTHHE MHPA, MECTO (U3NUYECKOW KapTHHBI
MHpa B 00IleM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHbBIX TpeZCTaB/IeHUN O
MpupoJe.

MexnpeaMeTHbIe CBA3H.

W3yuenne Kypca ¢usuku yriayonéHHoro ypoBHs B 11 kiacce
OCYLL[eCTB/ISIETCS C YYETOM COZEpP>KaTe/IbHbIX MEXIPeJIMETHbIX CBSI3el C
KypcaMu MaTeMaTHKH, 61o/ioruu, XuMuu, Teorpadyi U TEXHOJIOTHH.

MedicnpeomMemHble nNOHsIMUS, C6513AHHble C U3yUeHUeM Memoodoe
HAy4HO20 NO3HAHUS: siBjieHWe, HayuHblli (akT, rurnoTesa, Qunyeckas
Be/IMUMHA, 3aKOH, Teopusi, HabofieHWe, SKCTIIepUMEHT, MOJe/UpOBaHue,
Mojleflb, W3MepeHue, TIOTPEeIIHOCTH HW3MepeHWM, u3MepuTesbHbIe TPUOOPHI,
rdpoBast m1abopaTopusi.

Mamemamuka: pelieHue CUCTEMbl ypaBHeHWM. TpUrOHOMeTpUUYecKHe
byHKLIUU: CUHYC, KOCHUHYC, TaHTeHC, KOTaHTeHC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXAECTBO. BEeKTOPhI M UX MPOEKLMU Ha OCU KOOPJUHAT,
c/iokeHue BeKTOpOB. [Ipou3BofiHbie 3emMeHTapHbix GyHKUMA. [Ipu3Haku
1o/Iobust TPeYro/IbHUKOB, OIpejie/ieHre TUIOMaZM TUIOCKUX Guryp u obbnéma
TeJ.

Buonozus: 3nekTpuueckre sIBJIEHUS B JKUBOMW TIpHpoje, KosiebaTesbHbIe
IBWKEHUSI B JKMBOW TNPUPOJie, S5KOJIOTMYECKWe PUCKA TMPU TIPOU3BO/ICTBE
57IEKTPOSHEPTUH, 3JEeKTPOMarHUTHOE 3arpsi3HeHWe OKDYJKarolllenl Cpejpl,
yAbTPAa3BYKOBasi AUAarHOCTMKA B MeJULIMHE, OINTHUYeCKUe SIBJIEHHWS B JKHUBOU
MpupoJe.

Xumus: CTpoeHME aTOMOB U MOJIEKYJ, KpHUCTa/ylndyeckas CTPYKTypa
TBEPABIX Tel, MeXaHW3Mbl 00pa30BaHUSl KPHUCTA//IMUECKON  PEIETKH,
CTMEeKTPaJIbHbIA aHAJIN3.

I'eoepacpus: marHuTHbIe TMO/AOCa 3eMJIM, 3a/ie)Kd MarHUTHBIX pY/,
dboToChEMKaA 3€MHOM OBEPXHOCTH, celicMorpad.

TexHon02us: TpUMeHeHWe TOCTOSIHHBIX MAarHWUTOB, 3/IEKTPOMAarHUTOB,
3/IeKTpoiBUTaTesb SIK0OU, TeHepaTOp TIepeMeHHOT0 TOKa, UHYKI[MOHHAs T1eUb,
JIVHUAW  3JIeKTporepesiad,  3JIeKTPOJBUrare/ib, pajiap, pPaJUONPUEMHUK,



Te/eBU30p, aHTeHHa, TesnedoH, CBY-meub, ynbTpa3ByKOBas AuarHOCTHKA B
TeXHHUKe, TPOEKI[MOHHBIA amrapar, BOJOKOHHAs OMNTHKA, COJIHeuHasi OaTtapes,
CITyTHUKOBbIe TIPUEMHUKHY, s/jepHasd 3HepreTuka U K0JIOTUYeCcKue acCreKThbl eé
pa3BUTHS.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI IO
OU3NKE HA YPOBHE CPEOHEI'O OBLIEIT'O
OBPA3OBAHUA/IMUHOCTHBIE PE3YJIBTATDBI

JINUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOeHUs yuebHOTo TipegMeTa «PDuH3MKa»
JO/DKHBI ~ OTpa)kaTb ~ TOTOBHOCTb ¥ CIIOCOOHOCTb  OOyYaroImIyxcs
PYKOBO/ICTBOBAaTbCSI C()OPMUPOBAHHOW BHYTPeHHeM TO3ullveld JIMUHOCTH,
CUCTEMOM 1[€HHOCTHBIX OpPUEHTAl[Wi, TIO3UTUBHBIX BHYTPEHHHX YOeXIeHWH,
COOTBETCTBYIOL[UX TPAJUI[MOHHBIM I[€HHOCTSM POCCHMCKOro 0OIIecTBa,
pacilipeHre >KW3HEHHOrO0 OfbiTa W ONbITa [IeATeJIbHOCTU B Ipoljecce
peanu3al[ii OCHOBHBIX HaripaB/ieHUM BOCIUTATe/NbHOU [1eATe/TbHOCTU, B TOM
yuC/ie B YaCTH:
rPaXkJaHCKOr0 BOCITUTAHUA:

e CcpOpPMHUPOBAHHOCTb TPaAXKJAHCKOW TIO3WI[MK OOydwaroIierocss Kak

aKTHBHOI'O Y OTBETCTBEHHOI'O UjieHa POCCUMCKOro 0011[eCTBa;

e TPUHSTHE TPAAUIIMOHHBIX O0O0IleUe/IOBeYeCKMX T'YMaHUCTHUUECKUX W
JleMOKpaTUUeCKuX 1IeHHOCTel;

e TOTOBHOCTb BEeCTU COBMECTHYH [leAiTeJIbHOCTb B  MHTepecax
rpaXk/IaHCKOTO  00IllecTBa, y4yaCTBOBaTb B  CaMOYIIPaB/IeHUH B
obpa3oBaTe/IbHOM OpPraHu3al[iy;

e YyMeHMe B3auUMOJEWCTBOBaTh C COLMA/JIBHBIMU UHCTUTYyTaMd B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUEHUEM;

e TOTOBHOCTb K T'YMaHWTapHOU U BOJIOHTEPCKOU [|eATe/IbHOCTH.

NMaTPUOTHUYECKOT0 BOCTIMTAHUS:

e C(OopMHUPOBAHHOCThL  POCCHMMCKOM  TIpaXkKZaHCKOW  MAEHTHUHOCTH,
MaTpPUOTH3Ma;

e 1|EHHOCTHOE  OTHOIIeHWe K  TOCYy/JapCTBEHHbIM  CHMBOJIaM,
JNOCTYKEHUSIM POCCUMCKHUX YUEHBIX B 00/1acTH (DU3UKHU U TeXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

e chOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TTOBe/IeHMUS;

e CrocoOHOCTb OI[eHWBaTh CHUTYal[Ml0 W TIPUHUMAThb OCO3HAHHBIE
pellleHUsi, OpUEeHTUPYSACb Ha MopajbHO-HPAaBCTBeHHble HOPMbI U
1[eHHOCTH, B TOM UMCJIe B [leATe/IbHOCTU YUEHOTO;

e 0CO3HaHMe JIMYHOTO BK/IaZia B IOCTPOEHWe YCTOMUMBOTO Oy IyIiiero.

3CTeTUYECKOr0 BOCIIUTAHUA:

e JCTETUUECKOe OTHOIIeHWe K MWpYy, BK/IOYasi 3CTeTUKY HayuHOTO
TBOPUECTBa, MPUCYILero Pu3nueckor Hayke.

TPY/I0BOI'0 BOCTIMTAHMSI:

e UHTEepeC K pa3/iMuHbiM cdepam TMpodecCUoOHaNbHON JesiTeTlbHOCTH, B
TOM UHWC/e CBSI3aHHbIM C (DU3WMKOW U TEeXHUKOM, yMeHHe COBepIlaTh
OCO3HaHHBIM BBIOOp Oyaymieid mnpodeccu W pear30BLIBATh
coOCTBeHHBIE XKM3HEHHbIE TIIaHbI;

e TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpPa30BaHHIO B
obnacty GDU3UKKU Ha TIPOTSHKEHUH BCeH JKU3HHU.

IKO0/IOTHYeCKOr0 BOCITUTAHUA:

e chOpPMUPOBAHHOCTh 9KO0JIOrMYeCcKOou KY/JbTYPBI, OCO3HaHUe
7100a/IbHOTO XapaKTepa SKO0JIOTHYeCKUX ITPooiem;

e IJIaHMPOBaHWE M OCYIIECTB/IeHHE JEUCTBUU B OKDY’Karollen cpeje Ha
OCHOBe 3HaHWUs 1]eJlell yCTOMUMBOIO pa3BUTHS Ue/I0BeUeCTBa;



pacilivpeHyre OIbITa JleTe/IbHOCTH 9KOJI0rMYeCcKoi HarpaB/ieHHOCTH Ha
OCHOBe UMEIOIIUXCs 3HaHUH 10 (PU3KKe.

HEHHOCTU HAYYHOI'0 ITO3HAHHUA:

chOpMUPOBAHHOCTh MHPOBO33peHUs, COOTBETCTBYIOILIErO
COBpPeMEHHOMY YPOBHIO pa3BUTUs (hH3UUeCKOU HayKU;

OCO3HaHUe 11eHHOCTHU Hay4YHOU JiesiTe/TbHOCTU, TOTOBHOCTh B IpOIiecce
n3yueHusi (U3UKU OCYIECTB/STh MPOEKTHYH M UCC/Ie[0BaTeIbCKYHO
nesITe/IbHOCTh MHAUBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHSA
ba3oBble 1oruueckue JedCTBUS:

CaMOCTOATEJILHO  (POPMYJIUPOBATE W aKTyaJM3UPOBAaTh TPOOJIEMY,
paccMaTpuBaTh eé BCeCTOPOHHE;

OTIpe/Ie/IATh 18/ J1esTe/IbHOCTH, 3a/laBaTh MapaMeTPbl M KPUTEPHUH UX
NOCTY)KEHUS;

BBISIB/IATh 3aKOHOMEPHOCTH MW TPOTHBOPEUMsS B pacCMaTpUBAEMbIX
(bU3NUECKUX SIB/IEHUSX;

pa3pabaThiBaTh TUIaH pelleHWs TPobeMbl € YYETOM aHaIM3a
HUMEIOIUXCS MaTepHa/IbHbIX U HEMaTepPHaJIbHBIX PECYPCOB;

BHOCHUTb KODPEKTHBbI B [IeATEJbHOCTb, OIIeHWBAaTh COOTBETCTBHE
pe3y/bTaTOoB LIe/IsIM, OLIEHUBATh PUCKU MTOC/Ie/ICTBUH /1eSTe/IbHOCTH;
KOOPJIMHUPOBaTb M BBINOJIHATE PAabOTy B YC/IOBUSX peaybHOro,
BUPTYa/IbHOT'O 1 KOMOMHUPOBAHHOT'O B3aUMO/I€HICTBHSI;

pa3BUBaTh KpEATHBHOE MbIIIEHWEe TIPU PEIIeHUH KU3HEHHbIX
npobsiem.

Ba3oBble Hcc/Iei0BaTeIbCKHE IeHCTBUS:

B/aZIeTh HAyYHOW TEePMUHOJIOTWEM, K/IHOUEeBbIMU TIOHSATUSMU U
MeTo/laMU (PU3NUeCKOl HayKu;

B/a/IeTb  HaBbIKaMH  yueOHO-MCC/ieloBaTeIbCKOM U TIPOEKTHOM
nesTe/IbHOCTU B 00/acTé (U3UKU, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TIOUCKY METO/IOB pellleHusi 3ajau (U3nYeckoro
cojlep>KaHusi, MPUMEHEeHUI0 Pa3/IMUHbIX MeTO/I0B MO3HAHUS;

B/aZIeTh BUJAMM [IeATebHOCTU IO TI0JIydYeHUI0 HOBOTO 3HaHUS, €ro
WHTepIipeTaliy, IpeoOpa30BaHWI0 W TIPUMEHEHHI0 B Pa3UUHBIX
yueOHBIX CUTYaLMsAX, B TOM UHC/Ie TIPU CO3[AaHUU YueOHBIX MPOEKTOB B
obnactu GhU3MKY;

BBISIBJISITh TIPUUMHHO-CJIe/ICTBeHHbIe CBSI3U U aKTyaIu3UpOBaTh 3ajauy,
BbIZIBUTaTh TUIMOTe3y €€ pelleHus, HAXOAUTb apryMeHThbl [Jis
Jl0Ka3aTe/lbCTBAa CBOMX YTBep)KJeHWM, 3a/laBaTh IlapamMeTpbl U
KpUTEPUU pellieHus;

aHa/IM3MpOBaTh TOyUeHHble B XO/le pellleHust 3aJaud pe3y/bTaThl,
KPDUTWUYECKA  OlleHWBaThb WX  [JJOCTOBEPHOCTb,  IPOTHO3UPOBATh
M3MeHeHUe B HOBBIX YCJIOBUSIX;

CTaBUTh U (HOPMYIMPOBaTH COOCTBEHHBIE 3aJaud B 0Opa3oBaTebHOMN
JesiTeNTlbHOCTU, B TOM UKCJIe TIPU U3yueHuu (PU3UKU;

JlaBaTh OL[€HKY HOBBIM CUTYaI[UsIM, Ol[eHUBaTh MPHOOPETEHHBIH OIIBIT;
yMeTb Te€PeHOCUTh 3HaHWsS 110 (PU3MKe B TPAKTUUECKyH0 00J1acThb
JKU3He/lesITe/IbHOCTH;

yMeTb UHTeTPHUPOBaTh 3HAaHUS U3 Pa3HBIX MPeMETHBIX 00/1acTel;



BbIJBUTaTb HOBbIE W/JleH, TIpeJjiaraTb OPUTMHa/bHbIE TMOAXOAbl U
peleHus;
CTaBUTh Tpob/eMbl U 3aflaud, [AOIMYyCKalolye a/jbTepPHAaTHBHBIE
pelieHus.

PaboTa c uHdopmanmeii:

BJaZieTh ~ HaBbIKAMU  TI0JiydeHUs  WHMOpMaluu  (PU3NUecKoro
cojlep)KaHUs U3 MCTOUHUKOB Ppa3HbIX THIIOB, CaMOCTOSITE/IbHO
OCYIIEeCTB/ISITh TIOUCK, aHa/lW3, CUCTeMaTU3al[di0 U WHTepIIpeTaluio
MH(OpMaLMK pa3TMUHbIX BUIOB U (DOPM Mpe/ICTaBIeHus;

OLIeHHBAaTh I0CTOBEPHOCTb UH(hOPMaI[1H;

WCI0J/Ib30BaTh Cpe/icTBa WHGOPMALIMOHHBIX U KOMMYHMKALIMOHHBIX
TEeXHOJIOTUA B pelleHUM KOTHUTHUBHBIX, KOMMYHUKAaTHUBHbIX U
OpPraHM3allMOHHBLIX 3a/au C COOMoZieHHeM TpeOOBaHUM SPrOHOMMKH,
TeXHUKU 0e30MacHOCTH, TUTHeHbBI, pecypcocOepeKeHusi, TTPABOBBIX U
3TUYECKHX HOPM, HOPM MH(GOPMAIJMOHHON 0e301acHOCTH;

Co3/]aBaTh TEKCThI (PU3NUECKOT0 COZIEpP)KaHUS B pa3/IMUHbIX (hopMaTax C
yU46TOM Ha3HaueHUs WHQPOPMAIMM W 1[eIeBOM ayAUTOpWH, BbIOWpas
ONTHUMaJIbHYIO (POPMY Mpe/CTaBAeHUsl U BU3yaTU3aliUU.

KoMMyHHUKaTHBHbIE YHUBEPCA/IbHbIE YueOHbIe AeHCTBUS:

OCyIIeCTB/ATh OOIeHre Ha ypokKax (U3MKKM ¥ BO BHEYPOUYHOU
nesiTeNTbHOCTY;

pacro3HaBaTh TMPeATNOChIIKA KOH(IMKTHBIX CUTyallUii M CMsryath
KOH(MJTUKTBI;

pa3BépHYTO U JIOTUYHO WM3/7araTb CBOK) TOUKY 3peHust C
MCII0J/Ib30BaHUeM $13bIKOBBIX CPEeJICTB;

MOHUMaThb W  MCMO0JIb30BaTh  TpeuMMyIllleCTBa  KOMaHJHOM U
WHAVBU/Iya/IbHOM pabOThI;

BbIOMpaTh TE€MaTHUKy W METOAbl COBMECTHBIX MAeWCTBUNA C YUETOM
00ILIMX WHTEPeCOB U BO3MOXXHOCTel KaXK/I0T0 ujieHa KOJUIeKTHBa;
MPUHUMAaTh 1leJTd COBMECTHOM [iesiTe/lbHOCTH, OPraHW30BbIBaTh U
KOOp/IMHUPOBaTh [IeHiCTBUSI TI0 €€ [OCTM)KEHUIO: COCTaB/STh IJlaH
JeNCTBUM, pachpefiensiTh pPOAM C Y4YETOM MHEHUM YuaCTHUKOB,
00Cy»/1aTh pe3yJibTaTbl COBMECTHOM paboThi;

OlleHUBaTh KaueCTBO CBOEro BKJIAJla U KaXK/I0I0 yuyaCTHHUKA KOMaH/Ibl B
OOIIMii pe3y/ibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTh HOBble TPOEKTHI, OLeHWBAaTh WJeW C TO3ULIUU HOBU3HBI,
OpPUTMHA/IbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTY;

OCYIIIeCTB/ISITh TIO3UTHMBHOE CTpaTernueckoe ToBeJieHHe B pa3/InUHbIX
CUTyal[usiX, TIPOSIBNIATb TBOPUECTBO UM  BOOOpakeHHe,  ObITh
WHUI[AAaTHBHbIM.

PerynisaTuBHBbIE YHHUBEpPCA/IbHbIE yUeOHbIe el CTBUSA
CamoopraHu3anusa:

CAaMOCTOSITeJTbHO OCYILeCTB/ISATh TI03HABATE/NbHYIO [esTe/lbHOCTh B
obsacT (U3MKM U aCTPOHOMMWH, BBISB/IATH IPOOJIEMbI, CTaBUTh M
cdopMysiipoBaTh COOCTBEHHBIE 3a/]aUM;

CAaMOCTOSITeJTbHO ~ COCTaBASATh IUIAH  pelleHuss  pPacuéTHbIX |
KaueCTBEHHBIX 3a/lay, IJIaH BBIIOJHEHUs TMPAKTUUECKOW paboThl C
YUETOM HWMEIOIUXCSA PpeCcypcoB, COOCTBEHHBIX BO3MOXXHOCTEM U
NpernouTeHn ;

JIABaTh OLIEHKY HOBBIM CHUTYal[UsIM;



e pacIMpsAITh paMKU ydeOHOro TIpefMeTa Ha OCHOBe JIMYHBIX
rperouYTeHU ;

e JenaThb OCO3HAHHBLIM BLIOOP, apryMeHTHPOBaThb ero, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

e OLI€EHUBATh NIPUOOPETEHHBIH OIIBIT;

e crocobCcTBOBaTH (hOPMHUPOBAHUIO U TIPOSIBJIEHUIO IPYAULIANA B 00/1aCTH
(u3MKY, TTOCTOSIHHO TIOBBIIIATL CBOM 00pa30BaTe/bHBIN U KYJ/IbTYpPHBIN
YPOBEHb.

CaMOKOHTPO/1b, S3MOIMOHA/IbHbIA UHTE/I/IEKT:

e aBaTh OLEHKY HOBBIM CHUTYyal[dsiM, BHOCHUTb KODDEKTUBBI B
JesiTeNTIbHOCTb, OL|eHMBAaTh COOTBETCTBHE Pe3y/IbTaToB 1[e/IsiM;

e BJaZieTh HaBbIKaMK T103HaBaTe/JIbHOM pedieKCHd KaK O0CO3HaHUs
COBepIllaeMbIX JIeMCTBUM W MBICTUTETBHBIX MPOIIECCOB, UX Pe3yJ/IbTaTOB
11 OCHOBaHUM;

e HCIIO/b30BaTh TIPUEMBI pedieKCUU [/ OL[eHKHA CHUTYyal[dH, BbIOOpa
BEPHOT'0 pellleHus;

e yYMeThb OlLIEHHWBaTh PUCKU M CBOEBPEMEHHO NPUHUMATh PeIlleHUs 10 WX
CHIDKEHHUIO;

e TPUHUMAaTh MOTHBBI M apryMeHThl APYTUX TPU aHa/M3e pe3y/bTaToB
nesiTeNTbHOCTY;

e TpPUHUMAaTH cebsi, TOHUMasi CBOM HeJJOCTAaTKU U IOCTOUHCTBA;

e TPUHUMAaTh MOTHBBI M apryMeHThl APYTUX TPH aHa/M3e pe3y/bTaToB
nesiTeNTbHOCTY;

e TpH3HABATb CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKM.

B mipoliecce AOCTWXKeHUsl TMUHOCTHBIX pe3y/bTaTOB OCBOEHUs MTPOrpPaMMbI 110
¢usrke A1 YpOBHS cpegHero o6iero oOpa3oBaHUs Yy 00yYaroOmuxcst
COBEpIIIeHCTBYeTCS ~ SMOLIMOHAJIbHBIM  WHTE/UIeKT,  TpeAro/iararoliuii
chOpMHPOBaHHOCTb:

e CAMOCO3HAHWS, BK/IIOUAIOIIET0  CIOCOOHOCTb  MMOHUMAaTh  CBOE
SMOLIMOHA/ILHOe  COCTOSIHWe, BUJEeTh  HarpaB/ieHUusi  pa3BUTHS
COOCTBEeHHOM SMOIIMOHA/ILHOM cephl, ObITH YBepeHHBIM B ce0e;

e CaMOpery/iMpoBaHUsi,  BK/IIOUAIOIIEro  CaMOKOHTDPO/b,  yMeHHe
NMPUHAMAThb OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIIOCOOHOCTh
a/IalITUPOBaThCA K SMOIMOHANBHBIM HW3MEHEHUsSIM U  TIPOSIBJISITh
TMOKOCTh, OBITH OTKPBITBIM HOBOMY;

e BHYTPeHHeM MOTHBAI[MH, BK/IIOYAOIIEN CTpeM/ieHHe K OCTHXKeHUIO
1[eId ¥ yCIiexy, ONTHUMHU3M, WHUIIMAaTHBHOCTh, YMeHHe JeMCTBOBATh,
HCXO/s1 U3 CBOMX BO3MOXXHOCTEW;

e OSMITaTHH, BK/IIOYAIOIMIed CIOCOOHOCTh TIOHMMAaTh 3MOILMOHA/IBHOE
COCTOSIHWE JPYTHX, YUWUTBIBaTb €ro TIPH OCYIIeCTB/IEHUH OOIIeHus,
CI0COOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

e COI[MA/TIbHBIX HABBIKOB, BKJ/IIOUAIOI[UX CIOCOOHOCTh BBICTPAMBATh
OTHOIIIEHUSI C APYTUMH JIFOJbMH, 3a00TUTHCS, TIPOSIBISATE WHTEPeC W
pa3peliiaTb KOHGIUKTHI.

[TPEAMETHBIE PE3YJIbTATHI

K xoHily obyuenusi B 10 Kaacce mpefiMeTHbIe pe3yJbTaThl Ha yryiybaéHHOM
YPOBHE [I0/KHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00YyYarOIIMXCSl YMEHUI:



MOHMMaTh pOJib  (PM3MKM B SKOHOMHYECKOW, TEXHOIOTMYECKOH,
5KOJIOTUUECKOM, COLMa/bHOM UM 3THUYECKOU ccbepax AiesITe/IbHOCTH
uesioBeKa, pojib U MeCTO (PM3MKK B COBPEMEHHOW HAYYHOM KapTHHe
MHpa, 3HayeHue onucaTeIbHOM, CUCTeMaTU3UPYIOLLIEH,
00BSICHUTE/TbHOW Y MPOTHOCTUYECKOU cl)yHKLu/Iﬁ (bur3uUeckoil Teopun —
MeXaHUKW, MOJIeKY/JISpHOM (PU3MKM U  TepMOJAWHAMUKH, POJib
bu3uueckoil Teopuu B (OPMUPOBAHWUU TIpe/ICTaB/IeHUN 0 (pu3nueckoi
KapTUHe MUDa;

pa3nuyaTh YyC/JIOBUSI TIPDUMEHUMOCTH MoJenel (usmuyeckux Ten U
TIPOI[eCCOB (sIBJIeHWH): WHeplMasbHas CHCTeMa OTCuéTa, abCOMIOTHO
TBEpZIOE TeJIO, MaTepuajbHasi TOUKa, PAaBHOYCKOPEHHOEe [BU)KEHUeE,
cBoOO/IHOe TiafieHWe, abCOMIOTHO yripyras Aedopmariusi, abCOJ/IFOTHO
yrnpyroe W abCO/IIOTHO HeYIpyroe CTOJIKHOBEHHS, MO/l Tra3a,
JKAJKOCTU U TBEpPJOro (KpUCTAa/UIMUYEeCKOrOo) Tesa, W/eaqbHbIM ras,
TOYEYHbIW 3apsifi, OHOPOHOE 3/IeKTPUUYeCKOe T0JIe;

pa3nuuaTh yCaoBUs (TpaHWIbl, 00/1aCTH) TIPUMEHUMOCTH (PU3NUYeCKUX
3aKOHOB, TIOHMMATh BCeOOIIMi1 XapakTep PyHJaMeHTaTbHbIX 3aKOHOB 1
OrPaHUUYEHHOCTb UCM0JIb30BAaHUS YaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTh U OOBSCHATH MeXaHWUYeCKHe IpPOLecChl U sIBJIEHUS,
WCIONb3ysd  OCHOBHbIe  TIOJIOKEHHWSI U 3aKOHbl  MeXaHWKU
(OTHOCUTENBHOCTh MEXaHUUeCKOT0 ABWKeHUs, (OpMy/ibl KUHEMAaTUKU
PaBHOYCKOPEHHOTO  /IBW)KeHHUs, mpeobpa3oBanusi [amnes s
CKOPDOCTM U  T[epeMellleHusi, 3akOHbl  HbIOTOHa,  OPUHLUI
OTHOCUTENIbHOCTU ['anuiies, 3aKOH BCEMMPHOIO TATCOTEHUs, 3aKOHbI
COXpaHeHUsI UMIY/IbCa U MeXaHUUeCKOW SHEPTHH, CBSI3b PAOOTHI CHJIBI
C U3MEHEeHUeM MeXaHUUeCKOM SHepruu, yC/I0BUs PABHOBECUS TBEPZIOTO
Tesa), TP 3TOM MCII0/b30BaTh MaTeMaTUUYeCKOe BbIpa)KeHHWe 3aKOHOB,
yKa3biBaThb  YCAOBUSI ~ NPUMEHUMOCTA  (DU3MUECKHUX  3aKOHOB:
npeoOpa3oBanuii ['anmses, BTOPOTO M TPeThErO 3aKOHOB HBIOTOHA,
3aKOHOB COXDaHEHUsI WMMYJibCAa M MeXaHWUYeCKOU SHEepruu, 3aKOHa
BCEMUPHOT0 TATOTEHUS;

aHa/IM3UPOBaTh W OOBSCHATH TeIJIOBble TIPOLIECCHI W SIBJIEHUS,
WCIIONMb3ysd OCHOBHbIe moyiokeHHss MKT u 3akOHBI MOJIEKY/ISIDHOU
GU3MKKM U TepMoJ[MHaMUKKU (CBSI3b JlaBjieHUs] WJeaJbHOrO Tas3a Co
cpejHeld  KMHETMUYeCKOM  JHeprueld TelyIOBOTO  JBW)XXEHUS U
KOHLIEHTpALlMerl ero MOJIeKyJ, CBS3b TeMrepaTypbl BeljecTBa CO
cpefiHeli KMHEeTUUEeCKOW SHeprveu TeIrviOBOro [BM)KEHMS ero 4acCTHil,
CBS3b [ABJI€HUS H/Iea/IbHOr0 ra3a C KOHLeHTpalluel MOJIEKYJ1 U ero
TeMrepaTrypou, ypaBHeHHe MeHeneeBa—KanernpoHa, repBbld 3aKOH
TePMOJVHAMUKH, 3aKOH COXPaHEHUsI SHEPTUU B TeIIOBBIX IMPOLeCcax),
MpU STOM MCIIO/b30BaTh MaTeMaTUYeCKOe BbIpaXKEHHEe 3aKOHOB,
yKa3plBaTb YCJOBUS TNPUMEHHMMOCTA YypaBHeHUs1 MeHeneeBa—
KnamnetipoHa;

aHa/IM3UPOBaTh W OOBSCHATH 3MEKTpPUUYECKHe SIBJIEHUS, HCTIOb3ys
OCHOBHbIE  TIOJIOKEHUSI M  3aKOHbl  3JIEKTPOJAUHAMUKM  (3aKOH
COXpaHEeHUsI 37IeKTPUUYeCKOro 3aps/ia, 3akoH Ky/oHa, mOTeHI[MaTbHOCTh
371eKTPOCTAaTUYECKOrO TIOJIsl, TIPUHLIUM CYTePIO3ULIUU 3/IeKTPUUeCKUX
ToJiey, TIPY 3TOM YyKa3bIBasi YC/IOBUSI MPUMEHUMOCTH 3akoHa KyJsioHa, a
TaK>Xe MPAKTAUYeCKU Ba)KHble COOTHOLLIEHUS: 3aKOHbI OMa /1 yyacTKa
LeNnyd U [Ji1 3aMKHYTOW 3JIEKTPUYECKOU 1iemnu, 3akoH [[xoysns—J/leHua,
nipaBuia Kupxroda, 3akoHbsl ®@apajiesi jist 371€KTPoJin3a);



OMUCHIBATh (hH3MUeCcKre MPOLeCChl U SIBJIEHUSs], UCTIONb3ysl BeJUUMHBIL:
repeMellleHre, CKOPOCTb, YCKOPeHUe, UMITY/IbC Tejla U CUCTEMBI Tel,
Cula, MOMEHT CW/bl, [JaBjeHue, T[OTeHLUaJbHasi  >SHeprus,
KAHeTHYeCcKass JHeprus, MexaHWueckKas »JHeprus, paboTta CHJbl,
L[EHTPOCTPEMUTE/IbHOE YCKOPEeHUe, CWla TSKeCTH, CWla YMNpPYrocTH,
CW/la TPeHHs, MOIHOCTb, SHepPrus B3aWMOJEMCTBUSI Tena C 3eMJIEU
BO/M3M €€ TIOBEepPXHOCTH, SHEPrust ympyroi aedopmaiiu TpYKUHBI,
KOTMUeCTBO TeTUIOThl, abCoJItoTHAsE TemriepaTypa Tefna, pabora B
TepMOJVHAMUKe, BHYTDEHHSII SHEpPrusi WHJeaqbHOr0 OJHOATOMHOIO
rasa, pabora ujeanbHOTO Tra3a, OTHOCHTe/bHAs BJIA’KHOCTh BO3yXa,
KIII wgeanbHOro TeEIUIOBOTO [JBUrarTesis; 3J/IeKTpUUeckKoe TioJie,
HarpspKEHHOCTh  37IEKTPUYECKOr0  TOJIsl,  HaNpsDKEHHOCTb — MOJIA
TOYEYHOr0 3aps/ia WIM 3apsUKeHHOro 1Iapa B BakKyyme W B
OV3NEeKTPUKe, TOTeHLMana >JIeKTPOCTaTUUeCKOro TIOJs, Pa3HOCTh
MOTEHLWA/IOB, >JIeKTPOABIKYIas CWia, CWia TOKa, HarpsbKeHue,
MOIIJHOCTb TOKA, 3JIeKTpUYeckas EMKOCTh IIJIOCKOrO KOHZEHCAaTopa,
COMNPOTHBJ/IEHUE yUaCTKa LIeMU C MOC/ieloBaTe/IbHbIM U Mapasiie/lbHbIM
COeIMHEHVEM  De3WCTOPOB,  SHEpPrus  3JeKTPUYECKOro  MOJs
KOH/IEHCaTOpa;

OOBSICHITH ~ OCOOEHHOCTH  TpPOTeKaHUs  (U3WYECKUX  SIBJIEHUM:
MeXaHWueCcKoe [BW)KeHHe, TerIOBOe [IBW)KEHUEe 4YacCTHl] BelecTBa,
TETUIOBOe  paBHOBecue, OpOyHOBCKOe  [BWwkKeHHe,  auddy3us,
VCIapeHyie, KUMeHWe U KOHJEHCAlUsl, TUIaB/eHrue U KpUCTaIh3alus,
HarpaBJ/IeHHOCTb Terionepeaauu, 371eKTpU3aLus Te,
5KBUIIOTEHLIMA/IbHOCTb OBEPXHOCTHU 3aPSKEHHOTO NMPOBO/HUKA;
TIPOBO/IUTh UCCJIe/IOBaHHE 3aBUCUMOCTH OJHOM (pH3MUeCKOi BeTMUMHBI
OT [JpYroM C WUCIOJb30BaHUEM TIPSIMBIX W3MEPEeHUM, MpU 3STOM
KOHCTPYUPOBaTh YCTAaHOBKY, (PMKCHUPOBATh pe3y/bTaThbl IOJyYeHHOU
3aBUCUMOCTU (U3UUECKUX BeIUUMH B BUjle TpadUKOB C YuéTOM
a0COIFOTHBIX  TIOTPEIITHOCTeM W3MEPEeHHH, [leflaTh BBIBOJLI IO
pe3yJ/ibTaTaM UCC/IeJOBaHUS;

MIPOBOJUTh KOCBEHHble H3MepeHUsi (U3MUEeCKUX BeJUUWH, TIPU 3TOM
BbIOMpATh ONTHMAabHBIA MeTO/ U3MepeHHs], OIleHUBaTh abCOMIOTHBIE U
OTHOCHUTe/IbHbIE TOTPeIITHOCTHU TMPSIMbIX U KOCBEHHBIX U3MepeHuH;
MPOBOJUTL  OMNBITBI [0 TMPOBEPKe  MpPeAJOKEeHHOM  THUIOTe3bl:
TJIAHUPOBATh 5KCIEPUMEHT, cobupatb 5KCIepPUMEHTaTbHYIO
YCTaHOBKY, aHa/IM3UPOBATh MOJTyUeHHbIe pe3yJ/bTaThkl U [je/1aTh BBIBO/] O
CTaTycCe MpeAJIoKeHHOW TUTOTe3bl;

cobmosate  TpaBwia  0Oe30omacHOro  TpyJa TIpU  TPOBe/IeHUH
WCC/IeJOBaHUA B paMKax yueOHOro I3KCTepUMeHTa, IPAKTHKyMa M
yueOHO-UCC/IeJOBAaTe/IbCKOM U TIPOEKTHOM  JesiITeIbHOCTH  C
WCTIO/Tb30BaHHEM  HW3MEPHUTE/bHBIX yCTPOMCTB U J1TabOpaTOpHOTO
o0opy/i0BaHus;

pelaTbh pacyéTHble 3a/laud C SIBHO 3a/IaHHOM W HEsIBHO 3aJJaHHOU
(br3MUeCKON MO/ie/TbI0: Ha OCHOBAHWH aHa/i3a YCI0BUsS 000CHOBBLIBATh
BbIOOp (u3Mueckoii Mozenu, OTBedaromieldd TpeOOBaHUSAM 3ajaud,
NIPUMEHSITb  (POPMYJibl, 3aKOHbI, 3aKOHOMEDHOCTA U TIOCTY/aThl
bu3nUeckux TeOpUi TMpH MCIO0J/Ib30BaHUM MaTeMaTHUYeCKHUX MeTO/|0B
peleHus 3ajay, MPOBOJUTH PACY€Tbl HAa OCHOBAaHUU UMEIOIIUXCS
J@HHBbIX, aHA/M3UPOBaThb pe3yJibTaTbl W KOPPEKTUPOBAaTb METO/Ibl
pelieHus C Y4ETOM MOJIyYeHHBIX pe3yJ/ibTaToB;



pelllaTh KaueCTBEeHHbIe 3aJjauu, TpeOyrolje NpUMeHeHUs 3HaHUW W3
pasHbIX pa3fieioB Kypca (DU3MKW, a TakKKe WHTerpaliyd 3HaHUW U3
IpyruxX TpeJMeTOB eCTeCTBeHHO-Hay4yHOro I[MK/a: BbICTpauBaTh
JIOTUUECKYHO LIEMOUKY pacCy>X[eHUH C OMOPOU Ha U3Y4YeHHbIe 3aKOHBI,
3aKOHOMEPHOCTU U (PU3nUecKue siBIeHUS;

WCTI0/Tb30BaTh TeOpeTHUeCcKWe 3HaHUS [ OOBSICHEeHWS OCHOBHBIX
MPUHLIATIOB  paboThl  M3MepUTEeNbHBIX TPUOOPOB, TEeXHUYECKUX
YCTPOMNCTB 1 TeXHOJIOTUUYECKUX TIPOL[eCCOB;

NIPUBOJUTH TIPUMEPHLI BK/a/la POCCHUMCKHUX U 3apyOeKHBIX yUEHBIX-
(GH3MKOB B pa3BUTHe HayKW, B 00BsICHEHME IMPOLIECCOB OKPY KaroIIlero
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHa/IM3UpoBaTh W OLIEHWBaTh  TIOC/ECTBUS  OBITOBOM U
MIPOU3BO/ICTBEHHOW  JIesiTe/IbHOCTU ~ 4YejioBeKa,  CBS3aHHOM  C
(bH3MUeCKUMH TIPOL[eCCaMU, C TIO3HI[UN KOJIOrMYecKor 6e30I1acHOCTH,
Mpe/iCTaB/ieHWid O paljMOHA/JIbHOM TPUPO/IONO/Ib30BaHUHY, a TaKke
pPa3yMHOM HCII0/Ib30BaHUU [JOCTW)KEHUM HAyKU W TeXHOJIOTUM [ist
Ja/IbHeNIIIero pa3BUTHs YeJI0BeUeCcKoro 00IIeCTBa;

TIPUMEHSATb Pa3/IMuHbIe CrI0cOObI paboThI ¢ nH(pOpMaLHeil hrU3rUeCcKoro
CO/lep>KaHUsi C MCI0JIb30BaHMEM COBPEMEHHBIX WH(OPMaI[MOHHBIX
TeXHOJIOTUM, MPU ITOM UCI0JIb30BaTh COBPeMeHHbIe MH(OPMal[OHHbIe
TeXHOJIOTMM [ijii TIOUCKa, TiepepabOTKA W TIpefbsB/eHUsT yueOHOU U
Hay4HO-TIOMY/ISIPHOM nHdopmaluuy, CTPYKTYPUPOBaHUSI u
VMHTeprpeTtalid  WHMOpMalMM,  TOJYYeHHOM W3  pa3/InuHbIX
MCTOUHMKOB, KDUTUUECKU aHa/M3UPOBaTh MoyyaeMyro HMHMOpMaIuio
U OlleHUBaTh €€ [JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCSl 3HAHUMH,
TaK Y Ha OCHOBe aHa/iM3a UCTOYHUKA HH(OpMal[1y;

MpOSIB/ISAITH ~ OpraHu3al[MOHHble W [I03HaBaTe/lbHble  yMeHUs
CaMOCTOSITeJTbHOTO  MpHUOOpeTeHWss HOBBIX 3HaHWW B  TIpollecce
BBITIO/THEHUSI TIPOEKTHBIX U yueOHO-MCC/IejoBaTeTbCKUX paboT;
paboTaTth B Tpymrme C WCTIOJHEHWEM Ppa3/MUHbIX COLMATbHBIX pOJIeH,
IJIaHApPOBaTh ~ paboOTy  TPyNIbl,  paljoOHAbHO  pacrpefesisiTh
NesiTeNIlbHOCTb B HECTaHZAPTHLIX CUTYyallUsX, aJleKBaTHO OL|eHWBAaThb
BKJIaJ Ka)K/]OTO W3 YYaCTHUKOB TIPYIITbI B pellieHWe pacCMaTpuBaeMoi
TIpo0JieMbI;

TIPOSIBJISITE MOTHBALIMIO K OyayIrieit mpodeccroHanbHOM /eaTeTlbHOCTH
IO CIeLMa/IbHOCTSIM (DU3UKO-TEXHUUECKOT0 MPoguIs.

K koniy obyuenus B 11 Kaacce tipeiMeTHbIe pe3y/bTaThl Ha yI/ybaEHHOM
YPOBHe JJOJDKHBI OTPa)KaTh CPOPMHUPOBAHHOCTb Y 00YUarOIIUXCS YMEeHUM:

MOHUMAaTh pOJib (PU3UKUM B SKOHOMUUECKOW, TeXHOJIOTMUeCKOH,
COLIMA/ILHON W 3TUYeCKOW cdepax [JesTebHOCTU 4Ye/ioBeKa, po/b U
MeCcTO (U3MKM B COBPEMEHHOM HayuHOW KapTUHe Mupa, pOJib
aCTPOHOMUM B MPAKTUUECKOU /iesiTe/IbHOCTH uesioBeKa U JlaibHelemM

Hay4YHO-TEXHUUECKOM pasBUTHH, 3HaueHue onucaTebHOM,
CUCTeMaTH3UpYIoIIed, 00BICHUTE/TLHOU U TTPOrHOCTHYeCKON (hyHKI[UH
bu3nueckoi TeopuM — 3IEKTPOJWHAMUKH, CIeliua/JibHONW Teopuu

OTHOCUTEeTbHOCTU, KBAaHTOBOM (DU3UKH, POJib (PU3NUECKON Teopuu B
dbopMUpOBaHMY TIpe/iCTaB/eHUd 0 (hM3UUeCKOW KapTHHe MHpa, MeCTO
¢u3uecKOM KapTMHbI MHpa B 00meM psAgy COBPeMEHHBIX
eCTeCTBEeHHO-HAaYUHbIX MPe/ICTaB/IeHUH O IPUPO/E;



pa3nuyaTh yC/JIOBUSI TIPUMEHUMOCTH MoJenel (usmuyeckux Ten U
TpOL[eCCOB (SIBJIeHWI): OJHOPOAHOE 3/JeKTPUUYeCKoe U OJHOPOAHOe
MarHUTHOE TIO/IsI, TapMOHUYeCKHe Kojie0aHusl, MaTeMaTHUeCKHi
MasITHUK, WJea/JibHbll MPY>XUHHBIA MasiTHUK, TapMOHUYECKHe BOJIHbI,
WzieabHBIA KoJsie0aTe/TbHbIM KOHTYD, TOHKAsl JIMH3a, MOJe/iell aToMa,
aTOMHOTO si/[pa ¥ KBAaHTOBOI MO/Ie/IU CBeTa;

pa3nuuaTh yCaoBUs (TpaHWIlbl, 00/1aCTH) TIPUMEHUMOCTH (PU3NUeCKUX
3aKOHOB, TIOHMMAaTh BCeOOIIMi1 XapakTep PyHJaMeHTaTbHbIX 3aKOHOB 1
OrpaHUYeHHOCTb UCI0JIb30BaHUS YaCTHBIX 3aKOHOB,;

aHA/IM3HUPOBATh U OOBACHSATH 3/IEKTPOMArHUTHBIE TIPOLECCHI U SIBJIEHUS,
WCI0J/Ib3ysi OCHOBHbIE TIOJIO)KEHUSI U 3aKOHBI 3/IeKTPOJAUHAMUKU U
CrieliajJibHOM ~ TeopuM  OTHOCUTENBHOCTH  (3aKOH  COXpaHeHHs
37IEKTPUYECKOr0 3apsijla, cuna Awrmepa, cuiaa JlopeHua, 3akoH
5/IEKTPOMarHuTHOM ~ WMHAYKUMM, npaBuino JleHuna, cBsa3e  IC
CAaMOUH/JYKLIUM B 3jieMeHTe 3J/IeKTPUUeCKOW 1[eMd CO CKOPOCThIO
M3MeHeHUsi CWJbl  TOKa, TIOCTYyJiaThl  CIel[dabHOU  Teopuu
OTHOCUTEIbHOCTU JWHILTENHA);

aHA/IM3UPOBaTh U OOBSCHSITH KBAHTOBLIE TMIPOIECCHI U SIBJIEHUS,
WCIIO/IB3Ys TIOIOKEHHUsI KBAHTOBOW (M3WKH (ypaBHEHHe SifHiTeiiHa
Ayt porosddexra, Mmepebii ¥ BTOPOM MocTynarsl bopa, npuHImn
COOTHOIIIeHUs HeorpefiesiéHHocTel ['eit3eHbepra, 3aKOHBI COXpaHEHUS
3apsIIOBOI0 ¥ MaCCOBOI'O YMCe/T U S9HEPTUHU B sI/IePHBIX peakiysiX, 3aKOH
pPaJ0aKTUBHOIO pacnazia);

OMUCHIBATh (hr3UUeCcKre MPOLeCChl U SIBJIEHUs], UCTIOMb3ysl BeJUUMHBI:
HarpsUKEHHOCTD 3/1eKTPHUUYECKOT0 IO/, NoTeHIUal
3/1eKTPOCTaTUUECKOT 0 oIS, pPa3HOCTh TOTEeHILIUAJIOB,
3/1eKTPOABWKYILIasi CU/la, WHAYKIUMST MarHUTHOTO TMOJisi, MarHUTHbIN
MOTOK, Cwia AwmIepa, WHAYKTUBHOCTb, 9JIEKTPOABMXKYIas CUia
CaMOUH/YKLIUM, 3HEPrysi MarHUTHOTO TI0JiS TIPOBOJHUKA C TOKOM,
DEeIITUBUCTCKUM ~ UMITY/bC, TIOJIHAsg JSHEpPrusi, SHepPrusi IOKOos
cBOOO/IHOM YaCTHUI[bI, SHEPTUSI U UMITYJIbC (DOTOHA, MaCCOBOE UHC/IO U
3apsiji si/ipa, SHePTUsi CBSI3U 51/1pa;

OOBSICHATb  OCOOEHHOCTH  MpOTeKaHUs  (PU3UUECKUX  SIBJEHHI:
37IeKTpOMarHUTHasI VHYKIWS, CaMOUH/YKILIUS, pe30HaHCc,
uHTepdepeHLUsT BOJH, AuWdpakius, AUCIepCUs, TMOJHOe BHYTpeHHee
oTpaxkeHue, (hoTo3sekTpuueckuii 3¢gdekt (porosddekT), anbda- u
Oera-pacriazipl fi7ep, raMMa-u3yueHue siiep, Ghu3nuecKye TPUHIIUTIBI
CTIeKTPaIbHOTO aHa/M3a v paboThI /1a3epa;

orpe/ie/iSTh HalpaB/eHUe UHAYKIIMM MarHUTHOTO TOJisi TIPOBO/IHUKA C
TOKOM, CWJIbl AMriepa v cuibl JIopeHLa;

CTPOUTHb H300pakeHWe, CO3/laBaeMoOe TIJIOCKUM 3epPKajioM, TOHKOM
JIUH30M, ¥ paCCUMTBLIBATh €ro XapaKTepPHUCTHKH;

TIPUMEHSITh OCHOBOIIO/IaTraroll[ie aCTPOHOMMYECKHe TIOHSTHSI, TEOPUM U
3aKOHBI [II1 aHa/iu3a MW O0OBbsSCHeHWs (U3NMUYECKHUX ITPOLIECCOB,
TIPOUCXO/IAIMX B 3BE3/IaX, B 3BE3/IHBIX CUCTEMAaX, B MeXKIa/laKTHUeCKOM
cpefie; ABIKEHUST HeOeCHBIX TeJl, SBOIOIMHU 3BE3/] U BceneHHOM;
TIPOBO/IUTh MCC/eZlOBaHHe 3aBUCUMOCTeM (U3MUYeCKUX BeJIUUHMH C
WCI0J/Ib30BaHUEM TIPSIMBIX W3MepeHWM, MpU 3TOM KOHCTPYUPOBaTh
yCTaHOBKY, (DUKCUPOBaTh pe3y/bTaTbl TIOJIyYeHHOW 3aBUCUMOCTHU
bU3MUeCKUX BeMUUWH B BHZE TpPapUKOB C YYETOM abOCOMFOTHBIX



TOTPeITHOCTel  W3MepeHW, Jie/laTb BBIBOABI TI0  pe3yJsbTaTaM
WCCIIeJOBaHMS;

TIPOBO/IUTh KOCBEHHbIE W3MepeHHs (PU3NUYeCKUX BeWUWH, TP 3TOM
BbIOMpaTh ONTHMAabHBIA MeTO/ U3MepeHHs], OIleHUBaTh abCOMIOTHBIE U
OTHOCHTE/TbHBIE TIOTPEIIHOCTU TIPSIMBIX U KOCBEHHBIX M3MepeHU;
MIPOBO/IUTHL  OTBITBI [0  TIPOBEPKe  TIPe[/IOKEHHOW  T'MIIOTe3blI:
TJIaHAPOBATh  JKCTIEPUMEHT, cobupatb  3KCIepUMEeHTa/IbHYIO
YCTaHOBKY, aHaJTU3UPOBATh TT0/TyUeHHbIe pe3y/bTaThl U ie/laTh BBIBOJ, O
CTaTycCe MpeAJiIoXKeHHON TUTOTe3bl;

OIMMCBHIBaTh METO/IbI TIOTYUeHHUs] HAYYHbIX aCTPOHOMUUECKUX 3HAHUM;
cobmozaTte TpaBwia  0Oe3omacHOro  TpyJa TIpU  TPOBe/leHUU
WCC/IeJOBaHUA B paMKax yueOHOro 3KCTepUMeHTa, IPAKTHKyMa M
yueOHO-UCC/IeJOBAaTe/IbCKOM U TIPOEKTHOM — JesiITeIbHOCTH  C
WCTIO/Tb30BaHWEM  H3MEPHUTE/bHBIX YCTPOMCTB U J1TabOpPaTOpPHOTO
o0opy/i0BaHus;

pelllaTh pacuéTHble 3aZlaud C SBHO 3a/laHHOM YW HEeSIBHO 3aflaHHOMN
¢u3nueckoil MoieNbl0: Ha OCHOBAaHWM aHa/lv3a YC/IOBUS BbIOMPATh
(hu3nUeckre Moje/iH, OTBeuarollre TpeOOBaHUAM 3a/aud, TPUMEHSTh
(hopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIaThl (PU3NUECKUX TEOPUM
NpU  WCTIO/Ib30BAaHUM MaTeMaTHYeCKMX METO/I0OB peIlleHrs 3ajad,
MPOBOAUTHL  PAcuéThl HA  OCHOBAaHWM  WMEIOIMXCS  JIaHHBIX,
aHa/IM3UPOBaTh pe3y/bTaThl W KOPPEKTUPOBATh METO/bI PeIleHUs C
YUETOM ITO/TyYeHHBIX Pe3y/IbTaToB;

pelllaTh KaueCTBEeHHbIE 3aJjauu, TpeOyrolye TpPUMeHeHUs 3HaHUW W3
pa3HbIX pa3fiesioB Kypca (U3WKH, a TakKe WHTerpaliyd 3HaHWA W3
APYTUX TIPeIMETOB eCTeCTBEHHO-HAayYHOTO IIMK/A: BbICTPAaUBaTh
JIOTUUECKYIO LIEMOUKY pacCy>X[eHUH C OMOPOU Ha U3YUYeHHbIe 3aKOHBI,
3aKOHOMEpPHOCTHU U (hr3uuecKre siBJIeHNS;

WCTI0/Tb30BaTh TeOpeTHUecKWe 3HaHUS [ OOBSICHEeHWS OCHOBHBIX
MIPUHLIATIOB  paboTbl  M3MepUTEe/NbHbIX TPUOOPOB, TEeXHUYECKUX
YCTPOUMCTB U TEXHOIOTUUECKUX TPOLIeCCOB;

MIPUBOJUTH TIPUMEPHLI BK/a/la POCCHUMCKHUX U 3apyOeXKHbIX yUEHBIX-
(GH3MKOB B pa3BUTHe HayKW, B 00BsICHEHME MPOLIECCOB OKPY’KaroIIlero
MUDAa, B Pa3BUTHE TEXHUKH U TeXHOJIOTHH;

aHa/IM3UpoBaTh W OLIEHWBaTh  TIOC/ECTBUS  OBITOBOM U
TIPOM3BO/JICTBEHHON  JIeiTeIbHOCTH  4YejioBeKa,  CBSI3aHHOM €
(bH3MUeCKUMH TIPOL[eCCaMU, C TIO3HI[UN KOJIOrMYecKor 6e30I1acHOCTH,
TIpe/ICTaB/IeHUA O Ppal[MOHAJLHOM TIPUPO/IOTIONH30BAaHUK, a TakKKe
pa3yMHOM HCII0/Ib30BaHHWN [JOCTIKEHUM HAyKU U TEXHOJIOTHUH [Jis
Ja/IbHeNIIIero pa3BUTHs YeJI0BeUeCcKoro 00IIecTBa;

TIPUMEHSATb Pa3/IMuHbIe CII0COObI paboThI ¢ nH(pOpMaLHeil HrU3NUeCcKoro
cofiep)KaHusl C WCIIOMb30BaHUEM COBPEMeHHbIX WH(OPMAIIMOHHBIX
TeXHOJIOTW, TIPY 3TOM HCTI0/Ih30BaTh COBpeMeHHbIe NH(OPMAaIMOHHbBIE
TeXHOJIOTMM [ijisi TIOUCKa, TiepepabOoTKA W TIpefbsB/eHUsT yueOHOU U
HayYHO-TIONY/IIPHOMN WHbOpMaI1y, CTPYKTYPHUPOBaHUS U
WHTepIipeTaliid  WH(QOpPMAIUM,  TOAyYeHHOW W3  pa3/IMuHBIX
HMCTOYHUKOB, KPUTHUYECKH aHAJU3MPOBATh T0/IydaeMyr0 WHGOPMAIHIO
W OL|eHWBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBe HMMEIOIUXCS 3HAHUM,
TaK ¥ Ha OCHOBe aHa/iM3a UCTOYHUKA UH(OPMaLiu;



MpOSIB/ISAITH ~ OpraHu3al[MOHHble W [03HaBaTe/lbHble  yMeHUs
CaMOCTOSITeJTbHOTO  MpHUOOpeTeHWss HOBBIX 3HaHWW B  TIpoljecce
BBITIO/THEHUSI TIPOEKTHBIX U yueOHO-MCC/IejoBaTeTbCKUX paboT;
paboTath B Tpymrme C WCTIOJHEHWEM Ppa3/WUHbIX COLMATbHBIX POJIeH,
IJIaHAPOBaTh ~ paboOTy  TPYNIbl,  paljMoOHAZbHO  pacrpefesisiTh
NesiTe/lbHOCTb B HECTaHZAPTHLIX CUTYallUsX, aJZileKBaTHO OL|eHWBAaThb
BKJIaJ Ka)K/JOTO W3 YYaCTHUKOB TPYIITbI B pellieHre pacCMaTpuBaeMoi
TIpo0JieMbI;

TIPOSIBJISITE MOTHBALIMIO K OyayIrieit mpodeccroHanbHOM /eaTeTlbHOCTH
IO CIeLMa/IbHOCTSIM (DU3UKO-TEeXHUUECKOT0 MPoduIs.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KJ/IACC
Ne KosinuecTBO uacoB
HaumeHoBaHMe pa3/ie/ioB U TeM OnekTpoHHbIe (UG poBbIe)
o/ KoHTpo/ibHBIE IIpakTH4yeckue
NMpoOrpaMmsbI Bcero oOpa3oBarTe/IbHbIE PeCypChl
I paboTsI paboThI
Pasgen 1. HAYUHBIV METO/] ITO3HAHUS ITPUPO/IGI
1.OTKpBITHIN OaHK 3alaHUIA
. EI'D
HayuHbIii MeTo/] TTO3HAHUSI .
1.1 6 2. Poccurickasi 31eKTpOHHas
MIPUPO/IbI
1IKO0JIa
https://resh.edu.ru/
Ntoro no paspeny 6
Pa3pen 2. MEXAHUKA
1.OTKpBITBIN OaHK 3aZjaHUIA
EI'D
2.1 KunemaTtuka 10 1 2. Poccuiickasi 3/1eKTpOHHast
LIKO0JIa
https://resh.edu.ru/
1.OTKpHITHIN 6aHK 3ajaHUM
El'D
2.2 HvHamuka 10 2. Poccuiickasi 3/1eKTpOHHast
I1KOJ1a
https://resh.edu.ru/
2.3 CraTuka TBEpZOro Tena ) 1 1.OTKpBIThIN OAHK 3aJjaHUM




ET3
2. Poccuiickasi 3/1eKTpOHHast
1IKoJIa

https://resh.edu.ru/

1.OTKpBITHIV OaHK 3a/jaHUH
EI'D

2.4 3aKOHbI COXpaHeH!sI B MeXaHUKe 10 1 2. Poccuiickas 3/1eKTpOHHast
LIKOJIa
https://resh.edu.ru/
Wtoro no paspeny 35
Pa3pen 3. MOJIEKYJ/IIPHASA ®U3NKA U TEPMOJUHAMMKA
1.OTKpBITEIV OaHK 3a/jaHU
OcHOBBI EI'D
3.1 MOJIEKY/IIPHOKUHETUUe CKOU 15 1 2. Poccutickast 3/1eKTpOHHas
Teopuu LIKOJIa
https://resh.edu.ru/
1.OTKpBITEIV OaHK 3a/jaHNI
ET3
TepmopuHamuka. TenioBeie .
3.2 20 1 2. Poccurickas 3/1eKTpOHHas
MalllHbI
LIKOJIa
https://resh.edu.ru/
1.OTKpBITEIN OaHK 3a/jaHN
ArperaTHble COCTOSIHUS Bell|eCTBa. EI9 .
3.3 14 1 2. Poccurickas 3/1eKTpOHHas

da30Bble nepexobl

LIKOJIa
https://resh.edu.ru/




Nroro no paspeny

49

Pazpen 4. DJIEKTPOJUHAMUKA

4.1

BJIGKTPI/I‘JQCKOE rmoJjie

24

1.OTKpBITHIV OaHK 3a/jaHU
ET3

2. Poccuiickas 3/1eKTpOHHast
LIKOJIa

https://resh.edu.ru/

4.2

[ToCcTOSIHHBIN 3/1EKTPUYECKUM TOK

24

1.OTKpBITHIV OaHK 3a/jaHU
ETO

2. Poccuiickas 3/eKTpoHHast
LIKOJIa

https://resh.edu.ru/

4.3

Toku B Pa3/IMYHBIX Cpefax

1.OTKpBITHIV OaHK 3a/jaHUH
ETO
2. Poccuiickas 3/1eKTpOHHast
IKOJ1a

https://resh.edu.ru/

Ntoro no paspeny

54

Pasaen 5. ®DU3NYECKUI ITIPAKTUKY

M

5.1

®u3NUeCcKuil MPaKTUKYM

16

16

1.OTKpBITHIV OaHK 3a/jaHU
El'D
2. Poccuiickas 3/1eKTpOHHast
IIKOJIa

https://resh.edu.ru/




Nroro no paspeny 16
Pe3epBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME




11 K/TACC

HaumMmenoBaHue KosnuecTBo uacoB
No OnekTpoHHbIe (G poBbIe)
pas3je/ioB H TeM KonTpoabHbie IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHbIEe PeCypChI
NMporpaMmabI padoThI padoThI
Pa3pen 1. OJJIEKTPOJJMUHAMUKA
1.O1KpbITHIY OaHK 3aganuii EI'D
1.1 MarsauTtHoe mnoJie 14 2. Poccuiickasi 3/1eKTPOHHas IIKOJ1a
https://resh.edu.ru/
1.OTKpbITHIN 6aHK 3aganuii EI'D
OJIeKTPOMarHUuTHast .
1.2 AHIVKLS 13 1 2. PoccuiicKasi 3/1eKTpOHHast [IKO/1a
ARt https://resh.edu.rw/
Wtoro no paspeny 27
Pazpgen 2. KOJIEBAHWS 1 BOJIHBI
1.OTKpbITHIN 6aHK 3aganuii EI'D
MexaHuueckue o
2.1 10 2. PoccuiicKasi 3/1eKTpOHHas 1IKO/1a
KosiebaHus
https://resh.edu.ru/
1.OTKpbITHINA OaHK 3agannii EI'D
OJIeKTPOMarHUTHbIE .
2.2 15 2. Poccurickasi 3/1eKTpOHHas 1Ko/
Kosie0aHuUs
https://resh.edu.ru/
MexaHuyeckue u 1.OTKpBITHIM OaHK 3ajanuii EI'D
2.3 3/1eKTPOMAarHUTHBbIE 10 1 2. Poccuiickast 3/1eKTpOHHas 1IKOJ1a
BOJIHBI https://resh.edu.ru/
2.4 Ornitrka 25 1 1.O1KpbITRIN OaHK 3azanuii EI'D
2. Poccuiickasi 37ieKTpOHHas 1IKOJ1a




https://resh.edu.ru/

Wroro no pa3zpeny 60

Pasaen 3. OCHOBBI CITIEITMA/TBHOM TEOPUM OTHOCUTEJIbHOCTHU

3.1 OcnHoBe1 CTO 5 1

1.OTKpbITHINA OaHK 3agannii EI'D
2. Poccuiickasi 37eKTpOHHas LIKOJ1a
https://resh.edu.ru/

Uroro nio pa3geny 5

Pa3zpen 4. KBAHTOBASA ®PU3NKA

KopryCKy ipHo- 1.OTKpBITHIM OaHK 3ajanuii EI'D
4.1 O —" 15 2. Poccuiickast 3/1eKTpOHHas 1IKOJ1a
https://resh.edu.ru/
1.O1KpbITHIN O6aHK 3azanuii EI'D
4.2 ®dusrka aToma 5 2. Poccuiickasi 5/1eKTPOHHas 1IKOJ1a
https://resh.edu.ru/
®du3uKa aTOMHOrO0 si/jpa 1.O1KpbITHIN 6aHK 3aganuii EI'D
4.3 Y 37IeMeHTapHbIX 5 2. Poccuiickasi 3/1eKTPOHHas IIKOJ1a
YaCTHUI] https://resh.edu.ru/
Wtoro no paspeny 25

Pa3pen 5. 9JIEMEHTBI ACTPOHOMMH U ACTPODPU3NKHN

O/1eMeHTbl aCTPOHOMUHU

5.1
Y acTpou3rKu

12

1.OTKpbITHIN OaHK 3aganuii EI'D
2. Poccuiickasi 3/1eKTpOHHas 1KOJ1a

https://resh.edu.ru/

Wtoro no paspeny 12




Pasaen 6. ®DU3NUYECKUN ITIPAKTUKYM

6.1

dusnuecku
MPAKTUKyM

16

16

1.OTKpBITHIM OaHK 3aanuii EI'D
2. Poccuiickasi 37eKTpOHHas LIKOJ1a
https://resh.edu.ru/

Uroro nio pasgeny

16

Pa3zpen 7. OBOBHIAROIIEE IIOBTOPEHUE

7.1

Cucrematu3auus U
0600111eHIEe
TIpeIMETHOTO
CoZiep>KaHusI ¥ OTIbITa
JesITe/TbHOCTH,
NPHUOOPETEHHOTO TIPH
M3y4YeHHH Kypca
¢usuku 10 — 11
KJIaCCOB

15

1.OTKpBITHIM OaHK 3ajanuii EI'D
2. Poccuiickast 3/1eKTpOHHas 1IKOJ1a
https://resh.edu.ru/

Uroro nio pasgeny

15

PesepsHoe Bpems

10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170

16







IIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
N Bu/b1 JeATeIbHOCTH O/1eKTpOHHbIEe
o
) Tema ypoka YaIUXCA C y4eToM nu¢poBbIie
n/n yp Ko/muecTBo yacos y . y bp
paboueii mporpaMmael o0pa3oBare/ibHbIE
BOCIIUTaAHUSA pecypchbl
KonTpo/ibHble | IIpakTHyeckue
Bcero
paboThI paboThI
du3uKa — - YCTaHOBJIeHUe
(dyHaMeHTanbHast HayKa O 1 JIOBEPUTENTbHBIX
TIpupoje OTHOLLIEHUH MeXy
HayuHbIii MeTO/ TTI03HAHUST Hnearorn4eckuMm
1 METO/Ibl MCCJIeJOBaHUS 1 PabOTHUKOM 1 ero
(br3nuecKux siBeHun oGyuaroimmes,
CTIOCOOCTBYIOIINX
OKCITIepUMEHT Y TeOpUsi B
MO3UTUBHOMY
TripoLjecce MO3HaHUs
1 BOCIIPUATHIO
nipupo/ibl. Habmonenve u
00yyJaroILMMUCS
9KCITIepUMEHT B (PU3LKe .
TpeboBaHU# U IPOCHO
CriocobbI M3MepeHust
1 Te/laroruyeckoro
(hr3UUecKrX BeTUUUH
paboTHUKa, PUBJ/IEYEHUIO
AbcomoTHast 1 UX BHUMaHHs K
OTHOCHTE/IbHAs 1 00Cy»K1aeMoii Ha ypOKe
TIOTPEeIIIHOCTH U3MepeHUi undopMaLyy,
(b13ryeCcKUx BeJTMUrH AKTMBU3ALAH KX
MogenupoBaHue B pusmke. 1 T03HaBaTe/IbHOU




Posib 1 MecTo pU3MKY B
dhopmupoBaHUM
COBpeMEeHHOW HayUHOU
KapTHUHBI MUPa, B
MIpaKTHUUeCKOn
JiesITeNTbHOCTU JTHoiet

MexaHUuecKoe JBUKeHHUe.
Cucrema oTcyera.
OTHOCUTE/ILHOCTD
MeXaHUUeCKOTo JBM)KEeHUsI.
[Ipsimasi u obpaTHas 3azjauun
MeXaHUKH!

Pagnyc-Bekrop
MaTepHaabHOW TOUKHU, ero
MIPOEeKLIMY Ha OCH
KoopauHar. Tpaekropus.
[Tepemerjenue. CKOpOCTb.
Mx npoekuu Ha ocu
KOOpAUHAT

PaBHOMepHOe

HpﬂMOJ’IHHEﬁHOE JABH)KeHHe.

I'pacrueckoe onucaHue
PaBHOMEPHOTO
MIPSIMOJTMHENHOT O
JBYDKEHUS]

10

CnoykeHue nepemelleHUN U
ckopocTel. Perienue 3aau

JesiITeIbHOCTH (apT-
Tepamnus, 0ecesa, Oecega
THYEeCKas, BUKTOPHUHA,
BUPTYya/IbHasi
IKCKYPCHA, JUCIIYT,
AUCKYCCHS, ie/I0Bast
Urpa, urpa,
HCC/IeioBaTe/IbCcKas
JIeATe/IbHOCTD, Ke¥C,
MO3r0BO# IITYPM);

- IoOyX/1eHue
oOyuaroruxcst co6/moaTh
Ha ypOoKe 00LenpUHSIThIe
HODMBI TIOBEZIEHHUS,
TipaBu/ia OOIIEeHUs CO
CTapILIMMHU
(meparoruueCKUMU
paboTHUKaMU) U
CBEPCTHUKaMH
(oOyuaroMumcs),
TIPUHLUITBI y4eOHOM
JVCLIUTTUHBI 1
camoopraHu3sauuu (apT-
Tepanus, Oecesa, Oecega
ITHUYECKasi, BHKTOPHHA,
BUPTya/IbHast
IKCKYPCHSI, AUCITYT,




11

HepaBHoMepHOe JBrXeHMe.
MrHoBeHHasi CKOPOCTb.

Y ckopenue.
[TpsiMonuHelHOe BU)KeHHe
C TIOCTOSIHHBIM YCKOpeHUeM

12

I'padhrueckoe onucaHue
NIPSIMOJIMHENHOT O
JIBVDKEHUSI C TTOCTOSIHHBIM
YCKOpeHueM

13

CBobo/iHOE TIa/IeHHe.
Yckopenue cBOOOAHOTO
najieHusi. 3aBUCUMOCTh
KOOD/MHAT, CKOPOCTH,
YCKOpPEeHHsI OT BpeMeHH! 1 UX
rpaduku

14

[BrxeHue Tera,
OpOIIIEHHOTO TI0/] YTJIOM K
TOPU30HTY

15

KpuBosiHeliHoe ABM>XeHUe.
[ BrKeHve 110 OKPYKHOCTH.
YrnoBas u vHerHas
cKopocTs. [lepuon u
yacTorTa.
LlenTpocTpemMuTensHoe U
TIOJIHOE YCKOPEeHHe

16

KonTponbHas paboTa 1o
Teme "KruHematuka"

AUCKYCCHA, ie/I0Bast
Urpa, urpa,
HCC/IeioBaTe/IbCKas
JAeATe/IbHOCTD, KeHC,
MO3roBO#i IITYPM);

- TIpYBJIeYeHre BHUMAaHUS
o0yyJaroImxcs K
L[EHHOCTHOMY acreKTy
M3yuaeMbIX Ha ypOKax
SIBJIEHUH, OpraHu3aLyst ux
paboThI € moyyaeMoid Ha
yPOKe COLMaabHO
3HauMMoW MH(popMaLen —
VHULIMMPOBaHUe eé
obcyxaeHus,
BbICKa3bIBaHUsI
00y4JaroIMICsT CBOEro
MHeHU4 T10 eé€ T0BOAY,
BbIPAaOOTKH CBOETO K Hel
OTHOIlIeHus (apT-
Tepamnusi, 0ecesa, Oecefa
JTHYeCKasl, BUHKTOPHHA,
BUPTYa/IbHasi
IKCKYpCHS, AUCIYT,
AUCKYCCHSA, ie/I0Bast
Urpa, Urpa,
HCC/IeioBaTe/IbCKast




17

[TepBoIii 3akoH HeroTOHa.
VHepuyaibHble CUCTEMBI
orcuéra. [TpuHLImMn
OTHOCHUTe/IbHOCTH ["anuiies.
HeunepripanbHble CCTEMBbI
OoTCuéTa

18

Cuna. PaBHOgeHCTBYOL[as!
cuna. Bropoii 3akoH
HrroTona. Macca

19

BsaumopgeiicTBue Ten.
Tpetuii 3akoH HproToHa

20

[TpyHIMD Cyneprno3yuLun
cui. PelmieHue 3a/1a4 Ha
TIpUMEeHeHre 3aKOHOB
HeroToHa

21

3aKOH BCEMHUPHOI0
TATOTEHUSI.
OKBUBAJ/IEHTHOCTh
rPaBUTAL[MOHHOU U
WHePTHOUW MacChl

22

Cuna TSDKeCTH U YCKOPeHHe
CBOOO/THOTO TIaZIeHUST

23

[Br>keHre HeOeCHBIX TeN U
WX UCKYCCTBEHHBIX
CIyTHUKOB. [lepBasi
KOCMUYecKasi CKOPOCTb.
3akonbl Keriepa

AeATe/IbHOCTD, KeHC,
MO3roBOM IITYPM);

- CTI0/Ib30BaHUE
BOCITUTATE/TbHBIX
BO3MOXXHOCTeMN
cofiep>kaHust yueOGHOTo
rpeAMeTa yepe3
ZIleMOHCTPALUI0
00yyYaroIMMCsi IPUMEPOB
OTBETCTBEHHOTO,
TPaK/IaHCKOT'O TTOBe/IeHNs],
TIPOSIBJ/IEHNST
YesI0BeKOMI00us 1
nobpocepieuHOCTH;

- IPUMEHEHHe Ha YpOoKe
HHTEePaKTUBHBIX GopMm
paboThI C 00YUAIOIIUMUCS:
HHTE/UIeKTYa/IbHBIX UL,
CTUMYJTUPYIOIIUX
TI03HaBaTe/IbHYIO
MOTHBALIUIO
00yuaromuxcs;
AMIAKTHYECKOTr0 TeaTpa,
r/ie MOJTyYeHHbIe Ha YPOKe
3HaHWUs OOBITPHIBAIOTCS B
TeaTpabHbIX




24

Cuna yripyroctu. 3akoH
I'yka. Bec Tena

25

Cua Tpenus. Ilpupopa u
BU/IbI CUJI TPEHUSL.
[BrKeHre B )XUAKOCTH U
rase C y46TOM CHUJIbI
COTIPOTUBJ/IEHUS Cpe/ibl

26

[asnenue.
I'mppocratuueckoe
Jasnenue. Cuna Apxumeza

27

AGCOJTIOTHO TBEpZoe TeJlo.
[ToctymnarenbHOe U
BpalljaTe/lbHOe [[BIKEHHE
TBEp/IOr0 TeJia

28

MomeHT CuJTbl
OTHOCHTE/IbHO OCH
Bpaienus. [1edo cubl

29

CnoxxeHue cui,
TIPU/IOKEHHBIX K TBEpIOMY
Teny. LleHTp TsKeCTH Tena.
YciioBYs paBHOBECUS
TBepZoro tena. Buasl
paBHOBeCHS

30

Perienue 3azau

31

KontposeHast paboTta o
teMe "[Innamuka. CtaTuka

TIOCTAaHOBKAaX; JUCKYCCHH,
KOTODBIE JJaf0T
o0yuarormmmcst
BO3MOYKHOCTb ITPHOOpecTH
OTIBIT BeZIEHUS
KOHCTPYKTHBHOTO
JMasiora; rpynmnoBou
padoThI WK paboThl B
mapax, KOTopble yJar
00y4Jaromyxcsi KOMaH[HOM
pabote u
B3aHMO/IeMCTBHUIO C
JPYTUMH 00yYaroIMMUCS;

- BK/IFOUeHHe B YPOK
UrPOBBIX MpoLeayp,
KOTODbIe ITOMOTaroT
T0/ilep>KaTh MOTUBALIUIO
obyuaroiuxcs K
TO/TyYeHUI0 3HaHUM,
HaJ/laXKUBAHHUIO
TIO3UTHUBHBIX
ME>KTUUHOCTHBIX
OTHOIIIeHUU B KJjlacce,
TIOMOTAIOT YCTaHOBJIEHUIO
JnoOposKenaTeTbHOU
aTMocdepsl BO BpeMst




TBepAoro rena"

32

Nmnynec maTepuanbHOU
TOUYKH, CUCTEMBI
MaTepHajbHbIX TOYEK.
[leHTp Macc cucremsl
MaTepHajbHbIX TOYEK.
Teopema 0 IBVWKeHUU
L|eHTpa Macc

33

VIMIyibC Cuiibl U
M3MeHeHre UMITy/IbCa Teja.
3aKOH COXpaHeHus
VMITy/IbCa. PeakTBHOE
[BUKeHue

34

MomeHT umIysbca
MaTepranbHOW TOUKHU.
IIpencrasnenue o
COXpaHeHUY MOMeHTa
VIMITyJ/IbCA B LJeHTPa/IbHbIX
TIOJIAX

35

Pemienne 3amau

36

PaboTa cubl Ha MaJioM U Ha
KOHEeUHOM TiepeMell|eHUH.
I'padpuueckoe
Tripe/icTaBeHre PaboThl
CWJIbl. MOIIIHOCTD CHUJIBI

37

KuneTnueckasi SHeprusi.
TeopeMa 06 M3MeHeHUU

YPOKa;

- opraHu3auus megcrsa
MOTHUBUPOBAHHBIX U
3pyAUPOBaHHBIX
00yuaroImuxcst Hafl ux
HeyCreBaroIUMU
O/JHOK/IaCCHUKAMH,
JIAFOIIIETO 00YYarOLUMCST
COoI[Ma/IbHO 3HAYKMMBbIN
OTIBIT COTPYAHUUECTBA U
B3aUMHOM NIOMOIIU (apT-
Tepamnus, 0ecesa, Oecea
3THYeCKasd, BUKTOPHUHA,
BUPTYya/IbHasi
IKCKYpCHS, AUCIYT,
AUCKYCCHSA, ie/I0Bast
Urpa, urpa,
HCC/IeioBaTe/IbCKast
JIeATe/IbHOCTD, Ke¥C,
MO3roBOil IITYPM);

- WHMILIMUPOBaHHE U
TIoAIepXKKa
HCC/Ie/J0BaTe/TbCKOU
AeATe/IbHOCTH
00yuaroluXxcst B paMKax
peau3aruyi UMU




KUHETUUeCKOW SHeprum
MarepuaabHOU TOUKH

38

[ToreHumanbHble U
HeroTeHL|a/lbHble CUJIBL.
IToTeH1anbHas SHEPrus.
Bropas kocMuueckas
CKOPOCTb

39

TpeTbs KOCMHUUecKast
ckopocTh. CBsi3b paboThI
HeTOTeHL[Ma/IbHBIX CUJI C
V3MeHeHreM MeXaHUYeCKOU
SHEepruM CUCTeMBI Tell.
3aKOH COXpaHeHus
MeXaHUUYeCKON 3Hepruv

40

Ynpyrue u Heyripyrue
CTOJIKHOBEHUs. YpaBHeHUe
bepnysm g njeansHON
JKULKOCTU

41

KonTponbHas paboTa 1o
TeMe "3aKOHbI COXPaHeHUs
B MexaHuke"

42

Pa3BuTHe 1ipeficTaBIeHU O
TIPUPO/ie TEeTJIOThI.
OCHOBHBIE MOJIOKEeHUsI
MKT. Juddy3us.
BpoyHoBCKOe aBrKeHUe

43

CtpoeHue ra3000pasHbIX,

HH/UBU/Iya/TbHBIX U
rPYNIOBBIX
HCC/Ie/]0BaTe/TbCKUX
MPOEKTOB, UTO JIaCT
00yyJaroImuMcst
BO3MO>KHOCTb
nprobpecTy HaBbIK
CaMOCTOSITe/IbHOT'O
pelleHts] TeOpPeTHUeCKOM
1Ipo0OJIeMbI, HaBBIK
reHepUpOBaHUS U
odopMieHust
CcoOCTBEHHBIX UIEH,
HaBBIK YBa)KUTEJILHOT'O
OTHOIIIeHHUS K 9y>KUM
uziesiM, obopM/IeHHBIM B
paboTax Apyrux
HCClieloBaTesiel, HaBbIK
ny6iMuHOTO
BBICTYTI/IEHUS TIepef]
ayuTopuen,
apryMeHTHPOBaHUS U
OTCTauBaHUs CBOEU
TOYKH 3peHus (apT-
Tepanus, 0ecesa, Oecega
ITHYEeCKasl, BUKTOPUHA,
BUPTYya/IbHast
IKCKYPCHsl, AUCIYT,




SKAJKUX U TBEPAbIX Tel.
Xapakrep ABWKeHUs U
B3aUMO/IEMCTBUS YaCTHL]
Bell|eCTBa

44

Macca u pa3Mmepbl MOJIEKYJT
(atomoB). KonnuecTBo
BelectBa. [loctossHHas
ABorazpo

45

Temnepatypa. TerioBoe
paBHOBecue. I1Ikana
Lenbcus

46

PerieHune 3agau

47

WpeanbHblii ra3. ['a3oBbie
3aKOHBI

48

YpaBHeHUe MeH/jeseeBa-
Knanelipona. Peiienue
3ajau

49

AbGcosroTHas Temrieparypa.
3akoH [lanbTOHa

50

N3onporiecce! B ujeaabHOM
rase C [IOCTOSSHHBIM
KOJIMYeCTBOM Bell|ecTBa

51

I'padpuueckoe
npe/icTaB/ieHre
M30I1POLIeCCOB: U30TepMa,
130xo0pa, u3obapa

AUCKYyCCHA, ie/I0Bast
HUrpa, urpa,
HCC/IeloBaTe/IbCKast
JleATe/IbHOCTD, Ke¥C,
MO3r0BOMH IITYPM)

- yCTaHOBNEHME

[OBEpPUTESIbHbIX

OTHOLLUEHUNIN MeXx Ay

negarornyecknm

paboTHMKOM 1 ero
obyyatowmmcs,

CrnocobCcTBYOLWNX

NO3UTUBHOMY

BOCNPUATUIO

obyyatowmmuncs

TpeboBaHM 1 Npockb

nefarornyeckoro

paboTHuKa,

NPUBJIEYEHMUIO NX

BHMUMaHNA K

obcy>xoaemMomn Ha

ypoKe nHpopMauun,
aKTMBM3ALMN NX
no3HaBaTesIbHON
neatenbHocTu (apT-

Tepanus, 6becepa,

becepa 3Tuyeckas,

BUKTOPMHA,

BUpTyaJsibHasA




52

OcHoBHoOe ypaBHeHre MKT

53

Pewienue 3azau

54

CBs13b abCOMOTHOM
TeMIlepaTypbl
TepMOMHAMUYeCKO1
CUCTEMBI CO CpeJIHeu
KUHETUYeCKOU SHepruemn
MOCTYTIaTe/IbHOT'O
TEIJIOBOI'O JBUKEeHUs eé
YaCTHL}

55

O06o061eHve u
CHUCTeMaTH3aL1sl 3HaHUU 10
teme "OcHoBbl MKT"

56

KonTponbHast paboTa 1o
teme "OcHoBbl MKT"

57

TepMoarHamMuyeckas
crucTeMa. 3a/laHre BHEIITHHUX
ycnoBuit anst T cuctemsl.
BHelHue 1 BHyTpeHHUe
napametpsl. [Tapametpsl T/1
CUCTEeMBI KaK CpeJiHue
3HaueHUs BeJIUUMH,
OIUCHIBAIOIUX eé Ha
MHKPOCKOITUUYECKOM YPOBHe

58

Hynesoe Hauaso
TepMOJMHAMUKH.
CamonpousBosibHas

3KCKYpCMUA, AUCnyT,
OUCKYyCCuUA, AenoBas
urpa, urpa,
uccnepoBaTesibCcKan
DefATeNIbHOCTb, Keuc,
MO3roBOM LUTYpPM);

- noby>xaeHne
obyyatowmxcsa
cobnopaTb Ha ypoke
obLenpuHATbIE HOPMBI
noBeaeHus, npaBusia
obLweHnsa co cTapwmmm
(neparornyeckumm
paboTHMKaMM) u
CBEepPCTHUKaMU
(oby4atowmmmcs),
NPUHLMUNbI y4ebHOon
ANCUMMAVHBI N
caMoopraHusauum
(apT-Tepanus,
becepa, 6ecepa
3TU4YeckKas,
BUKTOPMHA,
BUpPTYyaJsibHasA
3KCKYpCHUA, aucnyT,
AUCKYCCUSA, AesnioBas
urpa, urpa,
uccnepoBaTenbCcKan
AEeATesIbHOCTb, Keuc,




penakcauus T/l cucremsl K
TeIJIOBOMY PaBHOBECUIO

59

Mopenb vjeansHOro rasa B
TepMOJHaMUKe. Y C/I0BUS
NIPUMEHUMOCTH 3TOU
Mozienv

60

YpaBHeHve MeHieseeBa-
KnanelipoHa u BelpakeHue
[J1s1 BHYTPEHHeN SHepruu

61

BripaxkeHue g5t
BHYTpPEHHel SHepruu
OZIHOATOMHOI'0 U/lea/IbHOTO
rasa. Kesasucratuueckue u
HeCTaTU4YeCcKre MpOoLeCChl

62

OnemeHTapHasi pabora B
TepMO/IMHAMHUKe.
BbrurciieHre paboThbI 110
rpaduKy mporecca Ha pV-
JuarpaMMe

63

Teronepesaua Kak crocob
V3MeHeHUs] BHyTPeHHel
sHepruu T]I cucreMsl 6e3
coBepIIieHust paboThl

64

Konsekuus,
TeryIONPOBOLHOCTb,
U3/yueHue

MO3roBOM LUTYPM);

- MpUBAeYeHne
BHMMaHUNA
obyyatowmxca K
LLEHHOCTHOMY acneKkTy
n3y4yaeMblX Ha ypoKax
ABJIEHUI, OpraHm3aums
nx paboTbl C
rnoslyd4aemon Ha ypoke
coumanbHO 3HAYMMOW
nHgopmaumen -
WHULUUNPOBaHMNe eé
obcyxxaeHus,
BbICKa3blBaHNSA
obyyatowmmMmncsa ceoero
MHEHNA No eé nosoay,
BblpabOTKKM CBOEro K
Hen oTHoweHus (apT-
Tepanus, 6becepa,
Obecepa 3TH4yeckasn,
BUKTOPMHA,
BUpTyaJsibHasA
3KCKYpCUA, AUCnyT,
OUCKYCCuUA, AenoBas
urpa, urpa,
uccnepoBaTesibCcKas
DefATeNbHOCTb, Ke!c,
MO3roBOM LUTYpPM);




65

KomnuecTBO TemnaoThl.
TernoéMKOCThb Tena.

Y penbHas U MoJIsSIpHast
TerIOEMKOCTH BelllecTBa.
Y nenbHas TeryioTa
CropaHusi TOTJIUBA

66

PacuéT KosmmuecTBa
TervIoThI TIPU
Terviornepezave

67

[TousTHE 00 asabaTHOM
ripouiecce. [TepBbIii 3aKOH
TEePMO/IMHAMHUKH

68

KommyecTBo TerioTsl U
paboTa Kak Mepbl
V3MEeHEeHUs1 BHyTPeHHeMN
sHepruu T/l cucremsl

69

BTopoii 3akoH
TePMOIMHAMUKH [IJIsI
PaBHOBECHBIX U

HepaBHOBECHBIX ITPOLIeCCOB.

HeobpaTumocTh
TIPUPOZHBIX TIPOLIECCOB

70

[TpyHLUIIBI eUCTBUS
Ter1oBbiX MatuvH. KIT/1

71

MakcuMaibHOe 3HaueHue
KIIA. Lvkn KapHo

- ICMNOJIb30BaHMe
BOCMMTATEsIbHbIX
BO3MOXXHOCTEN
cogep>xaHusa y4yebHoro
npeaMeTa yepes
OEMOHCTpPaLMIO
obyyatowmmcs
npuMepos
OTBETCTBEHHOrO,
rPa>kaaHCKoOro
nosegeHus,
nposiBNIeHNS
yenoBekoabua n
nobpocepaeyHoCcTw;

- NPUMEHeHMe Ha
ypoke
MHTEepPaKTUBHbIX
¢dopm paboThbl C
obyyatowmmuncs:
MHTeNNIeKTyaJibHbIX
urp, CTUMYJINPYOLNX
NO3HABATEJIbHYIO
MOTMBALMNIO
obyyatowmxcs;
AMOAKTUYEeCKOoro
TeaTpa, rge
NoJlyYeHHble Ha ypoKe
3HaHUS obbIrpbIBaAOTCA




72

Penienne 3amau

73

OKOJIOTUYeCKHe acTieKThl
VICIIO/Tb30BaHHUs TEIJIOBBIX
neurareneit. TerioBoe
3arpsi3HeHue OKpYyrKarolen
cpezpl

74

Pemienne 3amau

75

O06o061enre u
CHCTeMaTH3al[1sl 3HaHUM T10
Teme ""TepMoAMHaMUKa.
TenioBbIe MaIIMHBI"

76

KontponbHast pabora 1o
TeMme ""TepMoAMHaAMUKa.
TenioBble MallIMHbI"

77

[Tapoobpa3oBaHue u
KOH/leHcalys. VicriapeHue u
KUIleHue. Y nenbHas
TeryIoTa napoobpa3oBaHuUst

78

Haceiennsie u
HEeHaCbILLleHHbIe Mapsbl.
KauecTBeHHast 3aBUCUMOCTD
TJIOTHOCTH U JIaBJIEHUS
HaCBILLIeHHOr O I1apa oT
TemrepaTyphbl, UX
He3aBUCUMOCTb OT 00bEMa
HaCBbIILIeHHOTr O Iapa.
3aBUCUMOCTb TeMIIepaTypkl

B TeaTpaJsibHbIX
NOCTaHOBKaXx;
OMUCKYCCUMM, KOTOpbIE
natoT obyvatowmmcs
BO3MOXXHOCTb
npuobpecTun onbIT
BeAEeHUs
KOHCTPYKTUBHOIO
Aunasnora; rpynnoBon
padoTbl unm padbothbl
B Mapax, KoTopble
y4yaT obyyvatomxcs
KoMaHAHon paboTe u
B3aMMOLENCTBMIO C

Apyrnmm
obyyatowmmuncs;

- BKJIIOYEHME B YPOK
MrpoBbIX Npoueayp,
KOTOpble MoMoratoT
nogaep»xaTb
MOTMBALMIO
oby4amLwmxcs K
NOJly4YeHU0 3HAHWNA,
HaJ1la>KNBaHUIO
NO3UTUBHbIX
MEXJINYHOCTHbIX
OTHOLUEHNN B Knacce,
nomoratwT
yCTaHOBJIEHUIO




KHWIIeHHd OT AdBJ/IEHHA B
KNUIKOCTHU

79

Brnaxxnocts Bo3ayxa.
AbcomtoTHas 1
OTHOCUTe/IbHas BIIaXKHOCTh

80

Pemienne 3amau

81

TBéppoe TeJio.
Kpucrannnueckue u
aMmopdHbIe Tesa.
AHM30TpOIHS CBOWCTB
KPHUCTA/I/IOB

82

IInaBnenuve n
KpUCTa/UU3aLus. Y ienbHas
TeI/IoTa IJIaB/IeHHUS.
CyObumariyst

83

Hedopmariiuu TBEpAOTO
Tena. PacTsbkeHue u
okatue. Caur. MopyJ/ib
FOwra. Ipegen ynpyrux

nedopmartiuii

84

TernsioBoe paciIMpeHue
YKUIKOCTEH U TBEPBIX TeJI.
AHTrapMOHHU3M TeII0OBBIX
KOJ1e0aHWI YaCTHIl
BelllecTBa

85

[TpeobGpa3oBaHue SHEPTHU B

nobpoxxenatenbHoOM
aTMoc(epbl BO BpeMs
YPOKa;

- opraHusauyms
wedcTBa
MOTUBUPOBAHHbIX U
3pYyANPOBAHHbLIX
obyyatowmxca Hag nux
HeycneBaloLWnUMmn
OLHOKJ/TAaCCHUKaMM,
nawouiero
obyyatowmmcs
COLIMaJIbHO 3HAYUMBbIN
ONbIT COTPYAHNYECTBa
1 B3aVMHOW NMOMOLLN
(apT-Tepanus,
becepa, Oecepna
3TUYecKas,
BUKTOPMUHA,
BUpPTyaJsibHasA
3KCKYpCUA, AucnyT,
AMUCKYyCCuA, nenosas
urpa, urpa,
uccnepoBaTenbCcKan
DeATeNbHOCTb, Keuc,
MO3roBOM LUTYPM);

- VHULMMPOBAHME 1
noanep)xKa




(ha3oBbIX TIEpexojax

86

YpaBHeHue TerioBoro
banaHca

87

PerieHune 3agau

88

[ToBepxHOCTHOE
HaTspKeHve. KanuinsipHble
sBJieHus1. [laBieHue 1o/
VICKpYBJIEHHOM
TTIOBEPXHOCTBIO KUJKOCTH.
®opwmyiia Jlariaca

89

O06o0611eHre U
CcUCTeMaTH3aLys 3HaHUM 110
Teme "ArperarHbie
COCTOSIHUS BellleCTBa.
@®az0BbIe nepexobl”

90

KontponbHast pabora o
TeMe "ArperaTHsle
COCTOSIHUS BellleCcTBa.
@®az30Bbie nepexonl”

91

OJieKTpy3aLus Tes U eé
TIPOSIB/IEHUS.
OnekTpuueckuy 3apsz. JBa
BU/Ia 3/IeKTPUYECKUX
3apsgoB. I IpoBogHUKY,
[ABJIEKTPUKHU U
T10/IyIPOBOIHUKHU

MccnepoBaTeNbCKo
M DeATeNIbHOCTH
obyyatowmxcsa B
paMKax peanmsaumm
nMun
MHOAUBUAYAJNbHbIX U
rpynnoBbIX
nccnepoBaTesibCKM
X MPOEKTOB, 4TO0
nacTt obyvatrowmmcs
BO3MO>XHOCTb
nprnobpecTun HaBbIK
CaMOCTOSATEJIbHOIr 0
peLieHns
TeopeTunveckon
npobnembl, HaBbIK
reHEepupPoOBaHUSA U
ohopmMieHus
COBCTBEHHbIX naen,
HaBbIK
YBa>XUTENbHOIro
OTHOLLEHUSA K HYy>XKUM
noesm,
O0(popMJIEHHBLIM B
paboTax opyrux
nccneposaTenen,
HaBblK Ny6/n4YHOro
BbICTYMJIEHNA Nepea
ayaountopuen,




92

OneMeHTapHbIN
37IeKTpUYUeCKui 3apsi,.
3aKOH COXpaHeHus
3/1IeKTPUYECKOro 3apsija

93

B3aumopeiicTBue 3apsijoB.
ToueuHble 3apsiJpl. 3aKOH
Kysona

94

Pemienne 3amau

95

Jnekrpuyeckoe rose. Ero
JleliCTBUe Ha 37eKTpruUecKre
3apsifibl

96

HaripsokéHHOCTh
3/71eKTPUYECKOro MOJIsL.
[Tpo6HbIi 3apsz. JIMHUM
HaTpsKEHHOCTH
3/71eKTPUYECKOro MOJIsL.
OpHopogHOoe
371eKTpUYeCcKoe 1oJje

97

[ToTeHLMaTBHOCTD
371€KTPOCTaTUUECKOTO TOJISL.
Pa3HOCTb MOTEHI[1a/I0B U
HarpspKeHue

98

[ToTreHLManbHas 3Heprus
3apsza B
371eEKTPOCTaTUUEeCKOM T10J1€.
[ToTenian
371eKTPOCTaTUUECKOTO IO/

ApryMeHTUpPOBaHUS U
OTCTanBaHMNA CBOEN
TOYKW 3peHuna (apT-
Tepanua, 60ecepa,
Obecepa >Tnyeckasn,
BMKTOPMHA,
BMpTyasibHasA
3KCKYypCMA, aucnyT,
AUCKYCCUSA,
AesioBas urpa,
urpa,
uccnepoBaTesibCcKas
AEeATeNbHOCTD,
Kenuc, MO3roBou
LWITYpM)

- yCTaHOB/IEHME

N OBEPUTESIbHbIX

OTHOLLUEHUNN MeXAay

negarornyecknm

paboTHMKOM 1 ero
obyyatowmmcs,

CNocobCTBYOLWMX

NO3UTUBHOMY

BOCAPUATUIO

obyyatowmmuncs

TpeboBaHM 1 Npockb

negarornyeckoro

paboTHMKa,

NMPUBIEYEHMNIO NX

BHUMaHUA K




99

CBs3b HANPSHKEHHOCTH
T0/151 ¥ Pa3HOCTH
MIOTeHLUAJIOB 151
3JIeKTPOCTaTUYECKOTO 10JIs1

100

IIpuHLMI Cyneprio3unum
37IeKTPUUECKUX MoJIek

101

Pemienne 3amau

102

[Tonie Toueynoro 3apsja.
ITone paBHOMEPHO
3apspKeHHOU cdepbl

103

[Tone paBHOMepHO
3apsPKeHHOT0 110 00bEMY
wapa. [Tone paBHOMepHO
3apshKeHHON 6eCKOHeUHOM
TIJIOCKOCTH

104

IIpoBogHUKY B
3/1IeKTPOCTaTUYeCKOM I10JIe.
YcnoBue paBHOBecuUs
3apsiZioB

105

[v3nekTpuky 1
TOJIyTIPOBOJJHUKY B
3JIeKTPOCTaTUYECKOM I10J1e

106

Konpencarop.
OJIEKTPOEMKOCTD
KOH/leHCcaTopa.
ONeKTPOEMKOCTb IJIOCKOT0

obcyxpaemonm Ha
ypoKe nHpopmauun,
aKTMBM3ALMN NX
no3HaBaTesIbHON
neatenbHocTu (apT-
Tepanus, 6ecepa,
becepa 3Tuyeckasn,
BUKTOPMHA,
BUpTYyaJsibHas
3KCKYpCUA, AucnyT,
AUCKYCCuUA, AenoBas
urpa, urpa,
uccnepoBaTesibCcKas
DeATeNIbHOCTb, Keuc,
MO3roBOM LUTYpPM);

- noby>xaeHne
obyyatowmxcs
cobniofgaTh Ha ypoke
obLwenpunHATbIE HOPMBbI
noeBeneHus, npasuna
obuweHnsa co cTapwnmm
(neparornyecknmmn
paboTHMKamMn) n
CBEPCTHUKaMM
(obyvatowmmmcs),
NpUHUMNbI y4ebHon
ANCUUMAVHBI 1
camoopraHusaumm




KOHJIeHcaTopa

107

[TapannensHoe coefiHeHUe
KOH/]eHCaTOpOB

108

ITocnenoBarenbHOE
coeZiIuHeHVe KOH/IeHCaTOPOB

109

OHeprus 3apsLKeHHOT0
KOH/leHCcaTopa

110

Penienue 3amau

111

[IBv>KeHMe 3apsDKeHHOU
YaCTULIbI B OJHOPOHOM
3JIeKTPUYECKOM I10J1e

112

Pemienne 3amau

113

O06o061eHre u
CHCTeMaTH3aI[1sI 3HaHUM T10
TemMe "' DeKTpuyeckKoe
roJie"

114

KontponbHast pabora 1o
Teme "DeKTpruuecKoe
rosne"

115

Cuna Toka. ITocTossHHBIN
TOK. Y CJIOBUS
Cyl1leCTBOBaHUSI
TIOCTOSIHHOT'O
37IEKTPUUYECKOT0 TOKa

116

WcTounuku TOKa.
Harpspkenue u 3/1C

(apT-Tepanus,
becepa, 6becepna
3TU4YeckKasa,
BUKTOPMHA,
BMpTyaJZibHaA
3KCKYpPCHUA, AuUCnyT,
OUCKYCCUA, penoBas
urpa, urpa,
uccnepoBaTenbCcKan
NeATesIbHOCTb, KeH!c,
MO3roBOM LUTYpPM);

- NpUBNeYeHne
BHMMaHMA
oby4amLwmxcs K
LLEeHHOCTHOMY acneKkTy
n3y4aeMblX Ha YpoKax
ABJIEHUI, OpraHmn3ayns
nx paboTbl C
nosiy4aemMom Ha ypoke
coumasibHO 3Ha4YMMon
nHopmMaumen -
NHULNMpPOBaHMe eé
obcyxxaeHuns,
BbICKa3blBaHUSA
obyyatowmmmncsa ceoero
MHEHNS No eé nosoay,
BbIpabOTKM CBOEro K
Hen oTHoweHuA (apT-
Tepanusa, 6ecepa,




117

3akoH Oma A1 yyacTka
Ljery. JIeKTpUUecKoe
COIPOTUBJIEHNE

118

3aBUCUMOCTh
COMPOTUB/IEHUS
OZIHOPO/JJHOTO TIPOBO/JTHHKA
OT ero JI/IMHbI U T/I01a 1
TIOTNePeuHOro CeyeHust

119

Y eibHOe COTpOTUBIIEHUE
BelllecTBa. Pelienue 3azau

120

ITocnenoBatenbHOe,
rapasijie/lbHoOe, CMeLllaHHOe
coelMHeHNe MPOBOJHUKOB

121

Pacuét pa3BeTB/IEHHBIX
37IeKTPUYECKUX Lierei.
IMpaBuna Kupxroda

122

Perienue 3azau

123

Pabora 371eKTpuyeckoro
TOKa. 3aKoH JI>xoyisa —
JleHnuia

124

Pewienue 3azau

125

MOILIHOCTB 3JIEKTPAUECKOTO
TOKa. TernioBast MOIIHOCT®,
BbIJle/isiemMasi Ha pe3ucTope

126

Perienue 3a7au

127

3/[C v BHyTpeHHee

Obecepa >Tn4yeckasn,
BUKTOPMHA,
BUpPTyaJibHasA
3KCKYpCMA, aucnyT,
AMUCKYyCCuA, nenosas
urpa, urpa,
uccnepoBaTesibCcKan
DeATeNIbHOCTb, Keuc,
MO3roBOM LUTYpPM);

- ICMOJIb30BaHMe
BOCNMTATEsIbHbIX
BO3MOXXHOCTEWN
coaep>xaHusa yyebHoro
npegmeTa 4yepes
OEMOHCTpPaUMIO
obyyatowmmcs
npuMepos
OTBETCTBEHHOrO,
rpa>ka4aHCKoro
noseneHus,
nposiBNeHns
YyenoBekoabua n
nobpocepaeyHoCcTw;

- NPUMEHeHMe Ha
ypoke
MHTEPaKTUBHbIX
dopm paboTbl C
obyyatowmmuncs:




COIPpOTHBJIEHHWE NCTOYHUKA
TOKa

128

3akoH Oma /1/1s1 TOTHOU
(3aMKHYTOM)

371eKTPUUECKOU Lienu
129 Pemienne 3amau
130 MOUJHOCTh UCTOYHHKA TOKA
131 KopoTtkoe 3aMmbikaHue
132 Konpencarop B 1jemnu
MOCTOSIHHOT'O TOKa
133 Pemienne 3amau
PelieHue 3a7jau 1o teme
134 "TToCTOSIHHBIH
371eKTpUYecKuii Tok"
Pemienue 3amau o teme
135 "TTocTOSIHHBIN
371eKTpUUeCcKuii Tok"
Perienue 3azau ro teme
136 "ITocTosTHHBIM
371eKTpUYeCcKuii ToK"
O6o06meHne u
137 CcUCTeMaTH3aLus 3HaHUU 10
TeMe "TToCTOSIHHBIN
371eKTpUUeCcKuii ToK"
138 KonTtponbHast pabora o

Teme "TTocTOAHHBIN

MHTEJUJIeKTYaJNbHbIX
Urp, CTUMYMPYOLNX
no3HaBaTeJIbHYIO
MOTMBALMIO
obyyatowmxcs;

AN AKTUYECKOoro
TeaTpa, rage
NoJly4eHHble Ha YpoKe
3HaHUSA obbIrpbIBaOTCA
B TeaTpasibHbIX
NOCTaHOBKaXx;
AMNCKYCCUH, KOTOpble
natoT obyvatowmmcs
BO3MOXXHOCTb
npunobpecTun onbIT
Be4EeHNS
KOHCTPYKTUBHOIO
Avanora; rpynnoBon
paboTbl nnm paboTsl
B Mapax, KoTopble
y4daT oby4vatoLmxcs
KoMaHOHow paboTe un
B3aMMOLENCTBMIO C
Apyrumm
obyyatowmmuncs;

- BKJIIOYEHME B YPOK
WUrpoBbIX Npoueayp,
KOTOpble MoMoratoT
noaaepXaTb




371eKTpUYeCcKuii ToK"

139

DJIeKTpuyecKas
IIPOBOAMMOCTB Pa3/IMUHbIX
BeleCTB. DJIeKTPUUeCKUN
TOK B MeTaJl/lax.
CBepXInpoBOgUMOCTb

140

OJIeKTPUYECKUN TOK B
pacTBopax M pacriaBax
3/IeKTPOJIUTOB. 3aKOHBI
®Papazies 4151 371eKTPOIr3a

141

OIeKTpUYeCKU TOK B
rasax. [Imasma

142

OJIeKTpUUYeCKU TOK B
BaKkyyme. BakyymHbIe
TIprbOopbI

143

OIeKTpUUYeCKU TOK B
TIOJTyTIPOBO/THAKAX

144

[TomynpoBOIHUKOBLIE
nprubOopBI

145

®u3nuecKrii MPakTUKYyM 10
TeMe "V3MepeHUe CUJIBI
TOKAa Y HaMpsDKeHUs1 B LIeNu
TIOCTOSIHHOTO TOKa IpU
TIOMOLL{Y aHAJIOTOBBIX U
LU(PPOBBIX MU3MePUTETbHBIX
nipubopoB" U
"3HaKOMCTBO C L1 pOBOM

MOTMBALMIO
obyyatowmxca K
NOJIyHYEHUIO 3HAHWUNA,
HaNla>XNUBaHULO
MO3UTUBHbIX
MEXXJINYHOCTHbIX
OTHOLLUEHWN B Knacce,
nomoratT
yCTaHOBJIEHUIO
nobpoxxenatenbHom
aTMocdepbl BO BpeMs
YPOKa;

- OpraHusaums
wedcrtsa
MOTUBMPOBAHHbIX 1
3pYyAMPOBaAHHbIX
obyyatowmxca Hag nux
HeycneBalWnMn
OOHOKJIaCCHMKaMW,
pawouiero
obyyatowmmcs
CoUMaNbHO 3HAYNMBbIN
OnNbIT COTPYyAHMYECTBa
N B3aMMHOM NoMoLLMn
(apT-Tepanus,
becepna, 6becepa
3TU4Yeckasna,
BUKTOPMHA,
BUpPTyaJsibHasA




nabopaTopueti o GpusmKe.
[TprMepbl U3MepeHUsl
(U3MUeCKUX BeJIMUMH TIPH
TIOMOIIIA KOMITbFOTEPHBIX
JaTuuKoB"

146

®usnyecKui pakTUKyM 110
Teme "V3yueHue
HEpPaBHOMEPHOTI'O JBM)KEHHSI
C LjeJIbIO Orpejie/leHust
MI'HOBEHHOM CKOpOCTH"

147

®u3nUeCKU NPakKTUKYM 10
TeMe "V3mepeHue
YCKOPEeHUS TIpU
MIPSIMOJTMHEHOM
PaBHOYCKOPEeHHOM
JBYDKEHUU 10 HAKJIOHHOU
TIIJIOCKOCTU" MU
"NccnemoBanue
3aBUCUMOCTH IyTH OT
BpeMeHH Tpu
PaBHOYCKOPEeHHOM
JIBYDKEeHUHN"

148

du3nueCcKUil NpakTUKyM 10
TeMe "V3mepeHue
yCKOpeHHsi CBOOOJHOTO
nagenus” win "M3yyenue
[BWKEHUs Tesa,

3KCKYypCMA, aMcnyT,
AMUCKYyCCuMA, nenoBas
urpa, urpa,
uccnepoBaTenbCKan
DeATeNIbHOCTb, KeH!C,
MO3roBOM LUTYpPM);

- MHUUMNPOBAHME U
nognep)xka
uccnenoBaTesibCKo
M DeATeNbHOCTHU
obyyatowmxcs B
paMKax peanusaumun
nMun
MHOWBUAYAJIbHbIX U
rpynnoBbIX
uccnepoBaTesibCKMU
X NPOEKTOB, 4TO0
nacTt obyvatrowmmcs
BO3MO>XHOCTb
npnobpecTun HaBbIK
CaMOCTOSATESIbHOIr 0
peLieHns
TeopeTn4ecKomn
npobsaemMbl, HaBbIK
reHEepUpPoOBaHUSA U
oopmMsieHUs
COBCTBEHHbIX naen,
HaBbIK
YBaXKNUTENbHOIr0




OpoIIIeHHOTO
TOpPU30HTA/IbHO"

149

®u3nUeCKU NpakTUKYM T10
TeMe "V3yueHue [IBIKeHUS
TeJia Mo OKPY>KHOCTH C
MOCTOSIHHOM 10 MOZYJTHO
CKOPOCTBIO" U/IH
"NccnenoBanue
3aBUCUMOCTH Mepuoja
oOparlieH1s KOHHYeCKOT0
MasiTHUKa OT ero
rapaMeTpoB"

150

®u3nuecKuii MPakKTUKYM 10
TeMe "V3mepeHue
PaBHO/IENCTBYIOLLIeN CUIbI
TP IBW>KeHUH OpycKa 1o
HaK/IOHHOM MJIOCKOCTU" WU
"[IpoBepka runoressl 0
HEe3aBUCHMOCTU BpeMeHU
IBIDKeHUs OpycKa 1o
HaK/IOHHOM MJIOCKOCTH Ha
3aZlaHHOe pacCTOsIHHe OT
ero maccs!"

151

Pu3nueCcKnil NpakTUKyM T10
Teme "MccnenoBaHue
3aBUCUMOCTH CHJT
YIIPYTOCTH, BO3HUKAIOIIUX B

OTHOLLEHUSA K HY>XKUM
noesm,
Oo(popMJIEHHbLIM B
paboTax opyrux
nccnepgosaTenen,
HaBbIK My6sn4yHOro
BbICTYMNJ/IEHNA Nepes
ayantopuen,
ApPryMeHTUpPOBaHUSA U
OTCTanBaHUNA CBOEN
TOYKW 3peHunsa (apT-
Tepanua, 60ecepa,
Obecepa >Tnyeckasn,
BMKTOPMHA,
BMpTyasibHasA
3KCKYpCMA, AaucnyT,
AUCKYCCUSA,
AesioBas urpa,
urpa,
uccnepoBaTesibCcKas
AEeATeNbHOCTD,
Keuc, MO3roBou
LWITYpM)

- yCTaHOB/EHME

NOBEPUTESIbHbIX

OTHOLLUEHUNN MeXAay

negarornyecknm

paboTHMKOM 1 ero
obyyatowmmcs,




NIPY>KKHE U Pe3UHOBOM
obpaslie, OT UX
nedbopmaruun” um
"N3yueHue [BIKeHUS
CUCTEeMBbI TeJl, CBSI3aHHBIX
HUTBIO, TIEPEKUHYTOU uepe3
nérkuii 6;10K"

152

®usnyeckui MpakTUKyM 10
Teme "VI3mMepeHue

K03 uLiieHTa TpeHusi 1o
Be/IMUKHE YI7I0BOT0
Ko3(puLeHTa
3aBucumoctu Frp(N)" nnn
"WccnenoBanue ABUKEHUS
OpycKa 1o HaKJIOHHOMN
IIJIOCKOCTH C IlepeMeHHbIM
Ko3(dduipeHTOM TpeHus"
niu "M3yueHure IBUKEeHUS
rpy3a Ha Ba/ly C TpeHuem"

153

Pu3nueCcKuil NpakTUKyM T10
TeMe "VccienoBanue
yCJIOBUI paBHOBeCHSI
TBEPZOr0 Tesla, UMeroLLero
0Cb BpalleHus1" Win
"KoHcTpyupoBaHue
KPOHIIITEMHOB U paCuéT CU/
ynpyroctu" wim "M3yueHuve

CNocobCcTBYOLWMX
NO3UTUBHOMY
BOCMAPUATMIO
obyyatowmmuncs
TpeboBaHuM n Npockb
nefarornyeckoro
paboTHuMKa,
NPUBIIEYEHMNIO NX
BHUMaHUSA K
obcyxpaemonm Ha
ypoKe nHgopmaumn,
aKTMBM3aALMN NX
no3HaBaTesIbHON
nestenbHocTn (apT-
Tepanusa, 6ecepa,
becepa aTnyeckas,
BUKTOPMHA,
BUpPTYyaJsibHasA
3KCKYpCMA, AucnyT,
AMUCKYCCuUA, AenoBas
urpa, urpa,
uccnepoBaTesibCKan
DeATeNIbHOCTb, Keuc,
MO3roBOM LUTYpPM);

- noby>xaeHune
oby4amoLmxcs
cobnopaTb Ha ypoke
obLLEenpUHATLIE HOPMBI




YCTOWYUBOCTH TBEPZOTO
TeJla, UMEIOLL|ero IIolasb
orops!"

154

®u3nueCKU NpakKTUKYM 10
TeMme "VI3mMepeHue
VIMITyJ/IbCa TeJla 10
TOPMO3HOMY IyTH" U/IU
"VI3sMepeHue CUiIbI TATH,
CKOPOCTH MOZe/IU
3/IeKTPOMOOU/IS U
MOLLIHOCTH CUJIbI TATU'" WK
"CpaBHeHMe M3MeHeHUs
VIMITyJIbCa TeJia C
HWMITY/IbCOM CUJIbI" WU
"WccnemoBanue
COXpaHeHUs1 UMITyJ/IbCa MPU
YIIPYTOM B3auMO/eliCTBUU"
wiu "VsmepeHue
KUHEeTUUeCKOW SHepruu
TeJia [10 TOPMO3HOMY ITyTH"

155

du3nyecKui MpakTUKyM 110
Teme "3yueHne
M30TepMHUYECKOr0 MpoLiecca
(pekoMeH10BaHO
WCII0/Tb30BaHue LU(poBoi
naboparopun)" UM
"3ydeHrie U30XOPHOTO

noBeaeHus, npaBusia
obLweHnsa co cTapwmmm
(neparornyeckmumm
paboTHMKamn) n
CBEpPCTHUKaMM
(oby4atowmmmcs),
NpUHUMNbI y4ebHOon
AVCUNMINHBI U
camoopraHusaymm
(apT-Tepanus,
becepa, 6ecepa
3TU4Yeckasn,
BUKTOPMHA,
BUpPTYyaJsibHasA
3KCKYypCHUA, aucnyT,
AMCKYCCUA, penoBas
urpa, urpa,
uccnepoBaTesibCKan
DeATeNbHOCTb, KeUC,
MO3roBOM LUTYpPM);

- NpuBsieYeHne
BHMMaHUA
obyyatowmxca K
LEeHHOCTHOMY acrekTy
N3yYaeMbIX Ha YpoKax
ABJIEHUN, OpraHn3aums
nx paboTbl C
nosiy4aemom Ha ypoke




nipotiecca” um "M3yueHuve
n3006apHOro nporecca’ uiu
"[IpoBepka ypaBHeHUs
COCTOSIHUSA"

156

®u3nUeCKU NPaKTUKYM 10
TeMe "V3mMepeHue yJenbHOM
TeryIOEMKOCTHU" WU
"HccnemoBanue npotiecca
OCTbIBaHH BeLeCTBa" UIn
"ccnenoBanue
azauabaTtHoro rpotiecca”
v "N3yuenue
B3aMMOCBSI3U SHEpruu
MeXMOJIEKYISIPHOTO
B3aUMO/IeNCTBUS U
TeMIlepaTypbl KUTIeHUsI
KugkocTei"

157

Pu3nueCcKuil NpakTUKyM T10
Teme "V3yueHue
3aKOHOMEPHOCTe!
YCriapeHusi XKUAKOCTen" uim
"V3mMepeHue yenbHOM
TeIUIOTHI I/IaB/IeHU J1bJa"
unu "M3yueHrie CBOMCTB
HACBILEHHBIX [1apoB" UIn
"3mepenue abCco/mOTHOM
BJI&YKHOCTU BO3/yXa U
OLleHKa MacChl 1apoB B

counanbHoO 3Ha4YMMon
nHgopmaumen -
NHULUNPOBaHUE eé
obcyxxaeHus,
BbICKa3blBaHUSA
obyyvaloLlwmmmcsa cBoero
MHEHUS Mo eé NoBoay,
BblpabOTKM CBOEro K
Hen oTHoweHus (apT-
Tepanus, 6ecepa,
becepa 3TMyeckasn,
BMKTOPMHA,
BMpTyaJZibHaA
3KCKYypCHUA, aucnyT,
AMCKYyCCUA, aenosas
urpa, urpa,
uccnepoBaTesibCcKan
DeATeNbHOCTb, KEUC,
MO3roBOM LUTYpPM);

- NICNO/Ib30BaHMe
BOCNMTaTEsIbHbIX
BO3MOXHOCTEN
cogepxaHusa y4yebHoro
npenmeTa yepes
OEMOHCTpaLmIo
obyvawLwmmcs
npuMepos
OTBETCTBEHHOIO,
rPa>kKaAaHCKOro




nomenenun". Mismepenue
Ko PuLieHTa
TIOBEPXHOCTHOT' O
HaTsDKeHUs
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®u3nueCcKU NpakKTUKYM 10
teme "HabmoneHue
TipeBpallleHus1 SHeprun
3apsDKeHHOI 0 KOH/ZleHcaTopa
B SHEPTUI0 U3/TyUeHUst
cBeTOoAMOa" WU
"M3yueHue rpoTeKaHust
TOKA B LieNU, CoZieprKalliei
KOH/IeHcaTop" Ui
"PacnipesieieHre pasHOCTH
TOTeHI[Ma/I0B (HarpshKeHus1)
TIpU 110CJIe[J0BaTeIbHOM
CoeJMHEeHUU
KOH/|eHCaTOPOB"

159

du3nuecKuii NpakTUKyM T10
TeMe "VlcciemoBanue
CMeELLaHHOT0 COeIUHEHUS
pe3rCcTopoB' U
"3mepeHue yaensHOro
CONIPOTUBJ/IEHYS
TPOBOJHUKOB' WA
"WccnemoBaHue
3aBUCUMOCTH CUJIbI TOKA OT

noBegeHuns,
nposBieHns
4yenosekonbua n
nobpocepaoeyHoCcTu;

- MPUMEHEHME Ha
ypoke
MHTEepPaKTUBHbIX
¢dopm paboTbl C
obyyatowmmuncs:
MHTeNNIeKTyaJIbHbIX
urp, CTUMyJINPYOLWMNX
no3HaBaTeJIbHYIO
MOTMBALMIO
obyvaoLmxcs;
ANOAKTUYECKOoro
TeaTpa, rge
NoJly4eHHbIe Ha YpoKe
3HaHWUSA obbIrpbIBalOTCA
B TeaTpasibHbIX
NOCTaHOBKaXx;
AMUCKYCCUM, KOTOpPble
natoT obyvawwmmcs
BO3MOXXHOCTb
npunobpecTun onbIT
Be4EeHNS
KOHCTPYKTUBHOIO
Auvasnora; rpynnoson
paboTbl nnmu paboTsl




HarpspKeHUs 151 JIaMITbl
Haka/JIMBaHUs"

160

®usnyeCcKuu NMpakTUKyM 110
teme "HabmomeHue
3/71eKTPO/IM3a" Win
"M3mepenue 3apsza
OZTHOBA/JIEHTHOT'O MOHA" WU
"NccnenoBanue
3aBUCUMOCTH
COTIPOTUBJ/IEHUS
TepMOpe3ucTopa oT
TeMItepatypsl" win "CHsTue
BOJIbT-aMIIePHOMN
XapakKTepuCTUKU auoza”

161

Pe3epBHbIN ypOK.
O600111eHME U
cUCTeMaTH3aLus 3HaHUM 10
Teme "KrHemaTurka"

162

Pe3epBHbIN ypOK.
O6o6meHne u
cUCTeMaTHr3aLus 3HaHUW 10
TeMe "JInHamuKa"

163

Pe3epBHbIN ypOK.
O06o061eHre u
CcUCTeMaTH3aLus 3HaHUW 10
Teme "CraTHKa TBeporo
Tesa"

B Mapax, KoTopble
y4daT oby4vatoLmxcs
KoMaHOHow paboTe n
B3aUMOOENCTBUIO C

Apyrnmm
obyyatowmmuncs;

- BKJIlOYEHME B YPOK
UrpoBbLIX Npoueayp,
KOTOpble MOMOratoT
nognep»xaTb
MOTUBALMIO
obyyatowmxca K
MoNYYEHU0 3HaHWUN,
Ha/la>KMBaHMIO
MO3NTUBHbIX
MEXXJINYHOCTHbIX
OTHOLUEHNN B Knacce,
nomoratT
yCTaHOBJIEHUIO
nobpoxxenatenbHomn
aTMocepbl BO BpeMs
YPOKa;

- opraHusauus
wedcTBa
MOTMBUPOBAHHbIX U
3pyANPOBAHHbIX
obyyatowmxca Hag nux
HeyCneBaLWmnMm




164

Pe3epBHbIi1 ypOK.
O600111eHME 1
CUCTeMaTH3aLys 3HaHU 110
TeMe "3aKOHbI COXpaHeHHsI
B MexaHuke"

165

Pe3epBHbIN ypOK.
O600111eHYE U
CUCTeMaTH3aLys 3HaHU 110
TeMe "OCHOBBI
MOJIeKYISIPHOKMHETUYeCKOU
Teopuy”

166

Pe3epBHbII ypOK.
O6o6meHne u
CUCTeMaTH3aLys 3HaHU 110
TeMe "TepMojuHaMuKa.
TerioBble MallyHbI"

167

Pe3epBHbIN ypOK.
O6o06meHne u
cUCTeMaTHr3aLus 3HaHUW 10
TeMe "ArperaTHsle
COCTOSIHMS BellleCTBa.
da3zoBble nepexosbl"”

168

Pe3epBHbIN ypOK.
O600111eH1E U
CcUCTeMaTH3aLus 3HaHUW 10
TeMme "D/eKTpuueckoe
riosie"

OOHOKJ/TAaCCHUKaMM,
natouiero
obyyatowmmcs
COLIMaJIbHO 3HAYUMBbIN
ONbIT COTPYAHNYECTBa
1N B3aMMHON NMOMOLLN
(apT-Tepanus,
becepa, Oecepa
3TUYecKas,
BUKTOPUHA,
BUpPTyaJibHasA
3KCKYpCMA, aucnyT,
AMUCKYyCCuA, nenosas
urpa, urpa,
uccnepoBaTesibCcKan
DeATeNIbHOCTb, Keuc,
MO3roBOM LUTYpPM);

- NMHULUMNPOBAHME U
nognep xka
uccnepoBaTesibCKo
M AeATeNIbHOCTHU
obyyatomxca B
paMKax peanm3auunmn
nMun
MHOMBUAYAJIbHbIX U
rpynnoBbIX
uccnepoBaTesibCKU
X NPOEKTOB, 4TO
nacTt obyvatrowmmcs




Pe3epBHbIi1 ypOK.
O600111eH1E U

169 CcUCTeMaTH3aLusi 3HaHUM 10
TeMe "TloCcTOSIHHBIN
3/1eKTpUYeCKUM TOK"

170 Pe3epBHbIit ypOK.

O600111eHME 1
CUCTeMaTH3aLys 3HaHU 110
TeMe ""TOKU B pa3/MyHbIX
cpenax"

BO3MO>XHOCTb
nprnobpecTun HaBbIK
CaMOCTOATESIbHOIr 0
peLieHns
TeopeTn4ecKown
npobnembl, HaBbIK
reHepupoBaHUSA U
oopmMmneHuns
cobCTBEHHbIX naen,
HaBbIK
YBaXXUTESIbHOIO
OTHOLLEHUNSA K Hy>XKUM
noesm,
0(POpMJIEHHBLIM B
paboTax opyrmnx
nccneposaTenen,
HaBblK Ny6AN4YHOro
BbICTYMJIEHNA Nepen
ayantopuen,
ApryMeHTUpPOBaHUSA 1
OTCTamBaHUS CBOEN
TOYKW 3peHunsa (apT-
Tepanusn, 6ecepa,
becepa aTuyeckas,
BMKTOPMHA,
BMpTyasibHaA
3KCKYpCMA, AucnyT,
AUNCKYCCUA,
AesioBas urpa,
urpa,




uccnepoBaTenbCcKas
DeATeNIbHOCTb,
KeWcC, MO3roBoM

LITYpM)

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

170

16




11 K/TACC

Buabi
N AeATe/TbHOCTH JJIeKTPOHHBIE
o
) Tema ypoka Yarmmxcs ¢ nu¢poBbIe
n/n yp KosmuecTBO uacoB y . bp
ydeToM paboueit oOpa3oBare/ibHbIE
NPOrpamMMsl pecypchl
BOCIIUTAHUSA
Bcer | KoHTpoabH IIpakTH4yeckue
(] bie padoThI paboThI
Bsaumogernicteue - yCTaHOBJIEHUE
NIOCTOSIHHBIX MarHuTOB U [lOBepUTebHBIX
TIPOBOZJHUKOB C TOKOM. 1 OTHOILIEHUH MeXIy
MarnuTHoe noJe. I'urioresa resaroru4yecKum
Awmrnepa pPabOTHUKOM U ero
BekTop MarHuTHOM o0yyaroLumes,
MHAYKOUU. [IpyHImn CroCOBCTBYHOLIKX
CyNepIio3ULIMM MarHUTHBIX 1 IIOSHTHBHOMY
roJsied. JIMHUM MarHUTHOU BOCIIpHATHIO
VHIYKLUU O6yan'OU_U/IMI/ICH
TpeOOBaHUIM U
MaruuTtHoe moJie
npocsO
MPOBOJHUKA C TOKOM. OmbIT 1
reJlaroruyeckKoro
Jpcrena
, paboTHMKa,
Cwuna Amriepa, eé
1 TIPUBJICUEHUIO UX
HarpaBsJieHue U MOJY/Ib
BHUMaHUs K
Perienue 3amau 1 06Cysk1aeMoil Ha




[IpuMeHeHue 3aKOHa
Awmrepa.

¥ ONeKTpousMepuTesibHble
TpUOOpBI
Cuna JlopeHua, eé
HarpaBJ/ieHue U MOAY/Ib.

7 [IBr>KeHMe 3apsHKeHHOM
YacTULbI B OJHOPOJHOM
MarHMTHOM M0J1e

8 Pemienne 3anau

9 Pabora cumbl JlopeHra

10 Pentenue 3amau
MarnuTtHoe 110J1e B BellleCTBe.

11 ®eppoMarHeTyku, napa- u
JIMaMarHeTUKU
OcHOBHBbIE CBOWCTBA

1 (heppoMarHeTHKOB.
IIpumeHeHue
(heppoMarHeTHUKOB

13 Perienue 3azau o teme
"MarxauTHoe mose"

14 Perenue 3azau no Teme
"MarunuTHoe noJie"

15 SIBneHne 31eKTPOMarHUTHOU

ypoke uHdbopMaluu,
aKTUBHU3aLIMM UX
I103HABATe/IbHOMN
JlesiTeIbHOCTH (apT-
Tepanus, Oecepa,
Oeceja aTHUeCKas,
BHUKTOPHHA,
BHUPTYya/ibHasA
IKCKYPCHA, JUCTYT,
AUCKYCCHS,
AesioBas Urpa,
urpa,
HCC/IeloBaTe/IbCKa
A1 1eATe/IbHOCTD,
Kelic, MO3roBou

mrypm);

- MO0y IeH1e
o0yuaromuxcs
cobroiaTh Ha YpoKe
OOIIeNpUHSIThIE
HOPMBI TIOBe/IeHUH],
rpaBusIa obITeHHst
CO CTapIIUMHU
(memaroruuecKuMu
pabOTHUKaMK) U
CBepCTHUKAMU
(oOyuaroUMucs),




vHAYyKUWU. [ToTOK BeKTOpa
MarHUTHOM UHYKI[UU

16 3/4C uHAyKUIMU

17 3aKOH 3/IeKTPOMarHuTHOM
vHAyKUuY Papajes

18 Buxpesoe snekTpuueckoe
niosie. Toku Dyko

19 3/4C uHAyKUMH B
JBIDKYIUXCS POBOJHUKAX

20 Perienue 3azau

21 [TpaBuno JleHia
NupykTrBHOCTL. Karyliika

22 WHAYKTUBHOCTH B LU
ITIOCTOSIHHOT'O TOKa

73 SABneHve caMOMHAYKLWU.
3/4C camovHAyKIMU
OHeprusi MarHUTHOTO MOJIs

24 KaTYIIKH C TOKOM.
OJIeKTPOMarHUTHOe T10J1e

25 Perienue 3agau

26 O06o061eHye u

CHCTeMaTH3al[1sl 3HaHUU 110
TeMe "O/eKTpoAMHaMUKa"

TIPUHIIUIBI YueOHOM
JTACLTUTIMHBI U
camoopraHu3aluu
(apT-Tepanus,
Oecepa, 0Oecesa
THYEeCKad,
BUKTOPHHA,
BUPTYya/IbHast
IKCKYpCHSA, JUCIYT,
AUCKYCCHS,
Ae/ioBasi Urpa,
urpa,
HCC/Ie0BaTe/IbCKa
A 1eATe/IbHOCTb,
Kelic, MO3roBou

mrypm);

- TIpHBJIeYeHue
BHUMaHUS
o0yuaroIuxcs K
1|eHHOCTHOMY
acIieKTy U3y4aeMbIX
Ha ypOKax sIBJIeHUH,
OpraHu3aLus ux
paboThI €
Mo/Ty4yaeMou Ha
YPOKe COLMaIbHO




27

KontposnbHast pabora no teme
"DneKTpoguHaMuUKa"

28

KonebarenbHas cuctema.
CBo0Oo/HBIE KOTe0aHUS.
"apmMoHnueckue KojebaHust

29

Kunematuueckoe u
JMHaMHYeCKoe OMUcaHue
Kosie0aTe/TbHbIX JBYKEHHH

30

DJHepreTUyecKoe OrucaHue.
BrbIBOJ, ATHAMHUECKOTO
OMMCaHUSI TADMOHUYECKUX
KosebaHui U3 ux
SHEepPreTUYecKoro u
KMHEeMaTU4eCKOro OMUCaHUs

31

Awmrutyza u asa
KosiebaHui

32

Ileprog v wactoTa
Konebanuii. [Tepros MambIx
CBOOO/THBIX KOJIe0aHUI
MaTeMaTHUUeCKOTro MasiTHUKa.
[Tepuog cBOOOJHBIX
KoebaHuH Mpy>KUHHOTO
MasiITHHUKa

33

3aryxatoiiye KojebaHusl.
BbIHy>KeHHbIe KOyle0aHUs.
Pe3onanc

3HaUMMOM
vHdopmatyel —
WHULIMMPOBaHue eé
obcyxaeHus,
BbICKa3bIBaHUS
00yuaromyuMucs
CBOEro MHeHHUs 110
eé rmoBozAy,
BLIPAaOOTKH CBOETO K
Hell OTHOLLeHUsI
(apT-Tepamnus,
Oecepa, 0Oecega
THYeCcKas,
BHUKTOPHHA,
BUPTya/IbHast
IKCKYPCHS, JUCIYT,
AMCKYCCHS,
Ae/IoBasi UTPa,
urpa,
HCC/IefioBaTe/IbCKa
s ieiITe/IbHOCTh,
KeHC, MO3rOBOH

mTyp™m);

- UCIIO/Ib30BaHUe
BOCITUTATeJIbHBIX
BO3MOXXHOCTeH




34

ABTOKO/Ie0aHUI

35

Pentenue 3anau

36

Ypok-KoHbepeHILs
"MexaHWuecKue KoneOaHUs B
MY 3bIKa/TbHbIX
MHCTPpyMeHTax"

37

O06o061eHye 1
CHCTeMaTH3al[1sl 3HaHUM T10
TeMe "MexaHUUeCKHe
Kojiebanus"

38

D/1eKTPOMarHUTHbIE
KosreOanus. KosebaTenbHbIN
KOHTYP

39

®opwmysna TomcoHa. CBsi3b
aMIUTUTY/IbI 3apsifia
KOH/ZIeHCaTopa C aMIIMTY 101
CUJIbI TOKA B KoJsiebaTelbHOM
KOHType

40

3aKOH COXpaHeHHsl SHEPIUU B
u/ieaIbHOM KosiebaTeTbHOM
KOHTYype

41

3aryxarolue
5/IeKTPOMAarHUTHbIE
KosebaHMs. BeIHYX/1eHHbIE
5/IeKTPOMAarHUTHbIE

coJiep>KaHust
yueOHOTO TpeMeTa
yepe3
JIEMOHCTPAIHIO
o0yuaromymcst
MIPUMEPOB
OTBETCTBEHHOTO,
TPa’KJAaHCKOTO
TIOBEe/IEHUS,
TIPOSIB/IEHUS
YesI0BeKOMI00uS 1
nobpocepIeuHOCTH;

- IPUMEHEeHHe Ha
ypOKe
HHTEePaKTUBHBIX
¢hopm paboTsl C
00yyaroLuMHUCS:
HHTe/UIEKTYa/IbHbI
X TP,
CTUMYJ/TUPYIOIIUX
TI03HABaTe/IbHY0
MOTHBALIUIO
00yUaroIuXCs;
AMJAKTHUYECKOT0
Tearpa, rje
MO/TyYeHHbIe Ha




KoJiebaHus

42

[TepemenHsbIM TOK. Pe3ncrop
Yl KOH/IEHCATOop B LieNH
TepeMeHHOr 0 TOKa

43

Karyiika MHAYKTHBHOCTH B
L|eY [TlepeMeHHOr o ToKa

44

3akoH Oma anst
3/IeKTPUUECKOU 11eru
TepeMeHHOTr 0 TOKa

45

MOoIIHOCTb TilepeMeHHOT0
TOKa. AMIUTUTYZHOE U
JielicTByOIIlee 3HauUeHue
CUJTbI TOKA Y HaTpsSKeHUsT

46

Pe3oHaHC B 3/1eKTpruecKoin
Lienu

47

Pemrenne 3amau

48

N peanbHbI TpaHcdopmaTop.
[Tpou3sBo/CTBO, TIepesiaya U

noTpebsieHre 1eKTpUYeCcKOn

SHEpPruu

49

OKOJI0ThYeCcKre pyucKU rpu
TIPOM3BO/CTBE
s/1ekTposHepruu. Kysbsrypa
VICTI0JIb30BaHus
5/IeKTPO3HEPryY B
MOBCeJHeBHOM YKU3HU

yPOKe 3HaHUS
OOBITPBIBAIOTCS B
TeaTpabHbIX
TOCTaHOBKAX;
AVCKYCCHH,
KOTOpBIE /JAf0T
obyuaroiumcst
BO3MOJKHOCTh
TIPUOOPECTH OITBIT
BeJIeHHsI
KOHCTPYKTHUBHOTO
[Tasiora;
rpynnoBoi paboTsl
WIH padoThI B
mapax, KOTopbie
yuaT 00ydJaroImxcs
KOMaH/THOU paboTe 1
B3aWMO/IEUCTBHUIO C

JOPYTUMU
00yuaroImmMucs;

- BK/TIOUEHHe B YPOK
HUrPOBBIX
NpoLeayp, KOTOpbie
TIOMOTaloT
TIOZIZIepKaTh
MOTHBALIUIO
o0yuaroImuxcs K




50 Pemtenne 3amau

51 Pentenue 3anau
O06ob61eHve 1

5o CHUCTeMaTH3aI[1sl 3HaHUM T10
TeMe "ODJIeKTpOMarHuTHbIe
KosiebaHus"
MexaHuyeckue BOJIHBL.

53 XapaKTepuCTHUKH
MeXaHUYeCKHUX BOJH

54 CBolicTBa MeXaHUUeCKUX
BOJTH

55 3ByK. XapakTepUCTUKHU 3BYyKa
WH(pa3ByK U yabTpas3ByK.

56 [ITymoBoe 3arpsi3HeHre
OKpYKarolllel cpefibl

57 Pemtenne 3amau
ONeKTPpOMarHUTHbIE BOJIHBI.

58 N3nyuenue
3J1eKTPOMAarHUTHBIX BOJTH
OHeprus 3/1eKTpOMarHuTHBIX

59 Bo/H. CBOMCTBa
3JIeKTPOMAarHUTHBIX BOJTH

60 [TTkana 3/1eKTpOMarHUTHBIX

BOJIH. HPI/IMEHEHI/IE

TO/TyYeHUI0 3HaHWH,
Ha/la)KUBaHHUIO
MO3UTHUBHBIX
MeXXJIMYHOCTHBIX
OTHOLLIEHUH B
KJlacce, TIOMOTaroT
YCTaHOBJIEHUIO
JIo0poskenaTenbHOU
aTMocdepbl BO
BpeMsI YPOKa;

- OpraHu3aLys
medcTsa
MOTHBHPOBaHHBIX U
3pY/IUPOBaHHbIX
o0yuaroIuxcs Haj
WX HeyCIeBaroIMu
O/THOK/IAaCCHUKaMH,
JIAroI1Iero
obyuaromumMcst
COL[MA/IbHO
3HAUMMBbIH OTBIT
COTPY/HUYECTBa U
B3aWMHOM TTOMOIIU
(apT-Tepamnus,
Oecepa, Oecega
THYeCKas,
BHUKTOPHHA,




3/IEKTPOMarHUTHBIX BOJIH B
TeXHUKE U OBITY

61

[TpuHLMIIBI paZjMOCBA3U U
TesleBUleHus. Pajronokanysi.
ONeKTpOMarHuTHoe
3arpsi3HeHue OKpYy’KaroLen
cpefbl

62

KonTtposnrHast pabora o Teme
"Kosebanust 1 BOHBI"

63

Caert. 3aKoH
TMPSIMOJTUHEMHOT'0
pacrpocTpaHeHUsi CBeTa

64

Perienue 3azjau Ha
NpUMeHeHre 3aKOHa
TMIPSIMOJTUHEMHOT0
pacrpocTpaHeHusl CBeTa

65

Otpaxxenue cseta. [1nockoe
3epkaso. Cpeprueckoe
3epKajio

66

[TpenommeHue cBeta.
AOCOMIOTHBIN U
OTHOCHUTe/IbHBIN IT0Ka3aTe/lb
nipesiomieHust. [TonHoe
BHYTpPEHHEee OTpakKeHHe.
[TpenenbHbBINA Yro/ IOJHOTO
BHYTPEHHET0 OTPaKeHHsI

BUPTYya/IbHasi
IKCKYpCHS, JUCIYT,
AUCKYCCHS,
AejioBasi Urpa,
urpa,
HCC/IeloBaTe/IbCKa
A1 IeATe/IbHOCTh,
Kelic, MO3roBoH

mrypm);

- VHULMUPOBaHUe
U MO/IiepKKa
HCC/Ie0BaTe/IbCK
0H 1eATe/TLHOCTH
o0yyaromuyxcs B
pamMkax
peanvsalii UMu
UHAUBHAYaTbHBIX
Y IPYIINOBBIX
HCC/Ie0BaTe/IbCK
HX NMPOEKTOB, UTO
Jact
oOyuaromummcst
BO3MO)XHOCTh
nprobpecTy HaBBIK
CaMOCTOSITE/TEHOTO
pereHust




67

Perntenue 3aziau Ha
NprYMeHeHre 3aKOHOB
OTPa’KeHUSs1 U MPesIOMJ/IeHHS
cBeTa

68

XoJ nyyeu B IpusMe.
Hucniepcusi cBeta. Cr10XKHBIN
cocras benoro cBeta. L]BeT

69

JIuH3bl. POKyCHOE
pacCTosiHME U ONTUYeCKast
CUJIa JIMH3bI

70

ITocTpoeHue M300pakeHHUH B
JIMH3aX U UX CUCTeMax.
YBennueHue TUH3LI

71

PelieHue 3aziau Ha
MOCTPOEHUe U300pakKeHHUH,
TI0/TyYaeMbIX C TIOMOIIIBIO
JIVH3

72

I'7ma3 Kak ontrueckas
cucremMa

73

Perenue 3azau. Ilpesesbl
NIPUMEHUMOCTH
reoMeTpUUYeCcKO ONTHUKH

74

CKOpOCTBb CBeTa U MeTO/IblI ee
v3MepeHUst

75

Hucnepcus cseta

TeopeTUUeCKOu
1po6JieMbl, HaBbIK
reHepUpOBaHUS U
odopmsieHust
COOCTBEHHBIX Ujlel,
HaBBIK
YBa)KUTeJIbHOTO
OTHOLIIEHUS K
YyKUM UZesM,

0 OopMJIEHHBIM B
paboTax Apyrux
HCcieloBaTeNne,
HaBBIK My O/IMYHOTO
BBICTYTUIEHUS
repe/; ayJUTOpUen,
apryMeHTUPOBaHUS
Y OTCTauBaHUS
CBO€M TOUKH
3peHus (apT-
Tepanus, 0ecepa,
Oecea YTHUECKasd,
BUKTOPHHA,
BUPTYya/IbHasi
IKCKYpCHS,
AUCIYT,
AMCKYCCHS,
AeJIOBas Urpa,




76 WuTepdepeniiusi cBeTa
KorepeHTHbIe NCTOUHUKHY.

77 YcnoBust Hab/MOIEHUST
MakKCMMyMOB U MMHUMYMOB

78 Pentenne 3amau

79 [IpumeHeHue
vHTepdepeHIuH

80 Iudpakius cBeta
HudpakiioHHas peléTka.

81 YcnoBue HaO/MIOIEHUS
IJIaBHBIX MaKCUMYMOB

82 Pentenue 3amau

a3 [TonepeyHOCTHL CBETOBBIX
BOJIH. [Tonsipu3anus ceeta

84 Perenue 3amau

a5 CBeTOBbIe SIB/IEHUS B
Tpupoje
O06o0061ieHve u

86 CHCTeMaTH3al[1sl 3HaHUM T10
Teme "OnTHKa"

87 KontposnbHast paboTa o Teme

«OnTukKa»

Urpa,
HCC/IeI0BaTe/TbCK
as eaTe/IbHOCTDb,
Kelic, MO3roBoH
ITYpM)

- yCTaHOBNEHUNE

0OBepUTEsIbHbIX

OTHOLLUEHUN

Mexay

negarorn4yecknm

paboTHNKOM K

ero

oby4aoLwmmcs,

CcnocobCcTBYOLWNX

NO3UTUBHOMY

BOCMPUATUIO

oby4atowmmmcs

TpeboBaHnM K

npock6

negarorn4yeckoro
paboTHuKa,

MPUBNEYEHNIO NX

BHUMaHUA K

obcyxaaemonm Ha

ypoke

MHpopMaLun,

aKTMBMU3ALMN NX

rno3HaBaTeJIbHON




88

['paHuLIbI TPUMEHUMOCTH
K/IaCCUYeCKOH MeXaHUKH.
3aKOHbI 37IeKTPO/JMHAMUKHU U
TIPUHLMIT OTHOCUTEJIbHOCTH

89

[TocTynatel cieriuanbHOU
TeOPUU OTHOCUTEIbHOCTH

90

[IpocTpaHcTBEHHO-
BpeMeHHOM UHTepBaJl.
[Tpeo6pa3soBanus JlopeHria.
YcnoBue NpUUMHHOCTH.
OTHOCUTE/ILHOCTD
OJJHOBPEMEHHOCTH.
3ame/ijieHe BpeMeHU U
COKpalleHe JJIMHbI

91

OHeprus U UMILYJ1bC
PeJIATUBACTCKOMN YaCTULIbI

92

CBsi3b MacCChl C SHepruei u
UMITY/IbCOM PeJIATUBHUCTCKOM
YaCTULIbl. DHEepPrusi MoKosi

93

PaBHOBecHOe TersioBoe
H3/TyuyeHue

94

3aKkoH cmelrieHus BrHa

95

T'uniore3a M. IlnaHka o
KBaHTaxX. ®OTOHBI

96

OHeprusi U UMITy/IbC (POTOHA

neATenbHOCTU
(apT-Tepanus,
becepa, 6ecena
3TU4YeckKas,
BMKTOPMHA,
BMpTYyaJibHanA
3KCKypcCHus,
AUCNyT,
AUCKYCCUSA,
AesnioBas urpa,
urpa,
uccnepoBaTesibC
Kan
0eATesNIbHOCTD,
KeWcC, MO3roBou

WTYypM);

- noby>xaeHune
oby4aoLmxcs
cobnopaTth Ha
ypoke
obwenpuHATbIE
HOPMbl
rnoBeaeHus,
npasuna
obueHuns co
CTapwmMmm
(neparornyeckum
n paboTHMKamMn) n
CBEPCTHUKaAMMU




®oto3ddexT. OnbiThl A. T'.

97 CroneroBa. 3aKOHBI
dboTorpdekra
YpaBHeHue DVHILITeHHA JJ1s

98 dotosddekra. "KpacHas
rpanuia” poro3ddexra

99 [Hasnenuve ceera. OnbiThl I1.
H. JlebeneBa

100 BoJsiHOBBIE CBOMCTBA YaCTHL]
Bonns! fe bpounsa. lnvuHa

101 BOJIHBI Jie bpoiing u pa3mepsl
00J1aCcTH TOKaM3aruu
JBWDKYILLIEHCS YaCTHUL[bI

102 KopnyckynsipHO-BO/THOBOM
Jyanusm

103 HOuvdpakiys 3/71eKTPOHOB Ha
KpHCTaaax
Crneru¢rika n3mepeHuii B

104 Mukpomupe. COOTHOILIeHUST
Heorpeze/éHHOCTeN
[eitzenbepra

105 Perienue rpadryeckux 3azau

106 Pelienuve pacuéTtHbIxX 3ajau

107 KonTponbHas paboTa 1o

(oby4atowmmmcs),
NPUHLMAMbI
y4yebHon
OUCLUVNAVHBI U
camMoopraHmusauum
(apT-Tepanus,
becepa, 6ecena
3TU4YeckKas,
BUKTOPMHA,
BUpTyasbHasA
3KCKypcCHus,
AUCNyT,
AUCKYCCUSA,
AesnioBas urpa,
urpa,
uccnepnoBaTesibC
Kan
0eATesNIbHOCTD,
KeWcC, MO3roBou

WTYypM);

- NpmBneYeHne
BHMMaHUNSA
obyyatowmnxca K
LLeHHOCTHOMY
acrnekTy
n3y4yaembiX Ha
ypoOKax fiBJI€HUNA,
opraHusaumsa nx
paboTbl C




temaM: "OcHoBel CTQO",
"KopnyckynsipHO-BO/THOBOM
ayanusm"

OnbITEI O UCC/IeIOBaHUTO
CTPOeHMS aToMa.

108
[TnanerapHas MoZiesib aToMa
Pe3epdopaa

109 [Toctynatel bopa
Buppel ciektpos. CriekTp

110 YPOBHeM 3Hepruu atoMa
BOZ0OpOZa

11 CroHTaHHOE U BBIHYKJEHHOe
V3/IyyeHue CBeTa

112 Jlazep
HyxknonHas mogens sipa
I'etizenOepra-lBaHeHKO.

113 3apsi, ¥ MacCoBOe YUCJIO
szpa. M30Torsbl.
Pai0oakTHBHOCTD

114 3aKOH paZju0aKTUBHOI'O

pacnaza. CBoMCTBa
VIOHU3UPYIOLEr0 U3/TyUYeHNUs .
BnusiHve paiioaKTUBHOCTU
Ha JKUBbIe OPraHU3MBbI.
Josumetpust

nojsly4aemom Ha
YypOKe coumanbHO
3Ha4YMMON
nHbopmMaumnen -
WHULUNPOBaHNE
eé obcyxxaeHuns,
BbICKa3blBaHNA
obyyatowmmuncs
CBOEro MHeHMs no
eé nosoay,
BblpaboTKK
CBOEro K Hen
OTHOLWeHnA (apT-
Tepanus,
becepa, 6ecepa
3TUYeckKasn,
BUKTOPMHA,
BUpTyasbHasA
3KCKypcCHus,
AMcnyT,
AUCKYCCUSA,
AesnioBas urpa,
urpa,
uccnepoBaTenbC
Kan
BEeATeNIbHOCTb,
KeWc, MO3roBom
WTYypMm);

- NCMNOoJib30BaHUe




115

OHeprus CBsI3U HYKJIOHOB B
saape. AnepHblie CUIIbL.
[Hedext maccel siapa.
AnepHeie peakuuu. AnepHoie
peakTopbl. [Tpo6ieMsI
yIIpaBJisieMoro
TepMOsIepHOr0 CUHTe3a.
OKOJIOTUYeCKHe acleKThbl
pa3BUTHS siZiepHOM
SHepreTUKu

116

Merto/pb! perucrparnuu 1
WCCJIeJOBaHUS 3/IEMEeHTapHbIX
yactul. dyHJaMeHTabHbIe
B3auMo/eicTBus. baproHsl,
Me30HBbI U JIE[ITOHBI.
IIpencraBnenuve o
CraHapTHOU MOJe/H.
KBapk-rit0oHHast MO/iesib
a/ZIpOHOB

117

®du3uKa 3a rpejenamMmu
CraHzapTHOU MOZeu.
TémHas matepusi U TEMHas
sHeprus. EAVHCTBO
(hr3uYecKoi KapTUHbI MUpa

118

JTaribl pa3BUTHUS
aCTPOHOMUH. 3HaueHue
aCTPOHOMHH

BOCMMTATESIbHbIX
BO3MOXXHOCTEN
copep>xaHus
yyebHoro
npeoMmeTa yepes
OEeMOHCTpaumio
obyyatowmmcs
npuMepos
OTBETCTBEHHOIO,
rpa>kaAaHCKoro
noseneHus,
nposiBNIeHNN
YyenoBekoNbUA K
nobpocepaeyHocT
7H

- MPUMeEHEeHMNe Ha
ypoke
MHTEepPaKTUBHbIX
¢dopm paboThl C
oby4atowmmmncs:
MHTeNNeKTyasb
HbIX Urp,
CTUMYINPYOLLMX
NMO3HaBaTEJIbHYIO
MOTMBALNIO
obyvatowmxcs;
AMpaKTU4Yeckor
o TeaTpa, rge
noJly4eHHble Ha




119

[TpMeHUMOCTh 3aKOHOB
bu3uku 17151 00bSICHEeHS
TIPUPO/IbI KOCMUUECKUX
00BeKTOB. MeTo/IbI
aCTPOHOMUYECKHUX
HCCiieIoBaHUM

120

CoBpeMeHHbIe ONTHYeCKHe
TeJ1eCKOTIIbI,
paZroTeNnecKorsl,
BHeaTMOC(epHast
aCTPOHOMHUSI

121

Bup 3Bé3gHOro Heba.
Co3sBe3gus, sipKue 3BE3/bl,
TIJIaHEThI, UX BUAUMOE
JIBIDKEHHEe

122

CosiHeuHas cucrema. ComHie.
CoJsiHeuHast aKTUBHOCTb.
Ncrounuk sHepruu CoJsiHua U
3BE3]

123

3BE3/bI, UX OCHOBHbIE
XapakTepUCTUKU. [luarpamMma
"CrieKTpasibHbIN KJ1acC —
CBeTUMOCTB"

124

3Be3/1bl FJIaBHOM
T0C/IeZI0BaTeTbHOCTH

125

BHyTpeHHee cTpoeHMe 3BE3].
CoBpemMeHHbIe

YpPOKe 3HaHus
0ObIrpbIBAlOTCA B
TeaTpasibHbIX
MOCTaHOBKaX;
OUCKYCCUN,
KOTOopble oatoT
obyyatowmmcs
BO3MOXXHOCTb
nprnobpecTn onbIT
BeAeHns
KOHCTPYKTUBHOIO
ananora;
rpynnoBon
paboTbl nnum
paboTbl B napax,
KoTopble yyaT
oby4atowmxcsa
KOMaHAOHOM
paboTe n
B3auMOLENCTBUIO
C Apyrumu
oby4atrowmmmncs;

- BKJIlOYEHMe B
YPOK UIrPOBbIX
npoueanyp,
KOTopble
rnomoratwT
noanep»XaTb
MOTMBALINIO




TIpe/ICTaB/IeHNsI O

MPOUCXOXXAEHWHN U SBOJIIOLIUA

CoJHLa ¥ 3B€3[]. DTarbl
JKU3HU 3BE3]1

126

Mneunsiii [Tyte — Hama
I'anakTtyka. Tumbl raaakTHK.
UépHble AbIPHI B siipax
rajakTHK

127

Bcenennas. Pacuvpenue
Bcenennoil. 3akoH Xa66:a.
Teopus bosbLoro B3phiBa.
PenvikroBoe u3nyuyeHue

128

MacitabHasi CTpPyKTypa
BcenenHoil. MeTarajiakTHuka

129

HepeléHubie po6ieMbl
aCTPOHOMMHU

130

du3nuecKuil NpakTUKyM T10
TeMe "VccienoBaHue
MarHuTHOTO TI0JIsI
MOCTOSIHHBIX MarHUTOB' WX
"WccnenoBaHue CBOMCTB
(dheppoMarHeTUKoOB" U1
"WccnenoBaHue 1eMCTBUS
MOCTOSTHHOT'O MarHUTa Ha
paMKy C TOKOM"

131

duU3nyecKuil MpakTUKyM 10
Teme "V3MepeHue CUb

oby4atowmxca K
MoJsly4eHno
3HaHWNA,
HaJla>KUBAHUIO
MO3UTUBHbIX
MEXXJINYHOCTHbIX
OTHOLUEHNN B
KJ1acce,
rnomoratT
YCTAHOBJ/IEHUIO
nobpoxxenatenbH
oW aTMocdepbl BO
BpeMS ypoOKa;

- opraHusauus
wedcTBa
MOTUBMPOBAHHbIX
N 3pYyANPOBAHHbIX
oby4aoLmxcs
Hag ux
HeycnesaLWmnMm
OOHOK/IACCHUKaM
n, patowero
obyyatowmmcs
counanbHo
3HAYUMBbIN ONbIT
CoTpyAHMYecTBa
N B3auUMHON
nomown (apT-
Tepanus,




Awmnepa" wm "V3yueHuve
3aBUCUMOCTH CWIbI AMIlepa
OT CWJIbI TOKA" WU
"OnpejeneHre MarHUTHOU
VHJYKL[MY Ha OCHOBe
v3mepeHus cuibl Amriepa”

132

du3nueCcKuil NpakTUKyM 10
Teme "UccnenoBanue
SIBJIEHUSI 3JIeKTPOMarHUTHOU
WHAYKLUU'" W
"OnpepeneHre UHAYKLIUU
BUXPEBOT0 MarHUTHOTO
noJig"

133

®u3nueCcKuil NpakTUKyM 10
Teme "UccnenoBanue
SIBJIEHWS CAMOUHAYKLIUU" WA
"Cbopka Moziesiu
3J1eKTPOMarHUTHOT O
reseparopa”

134

Pu3nUeCKUl NpakTUKyM 10
TeMe "VI3MepeHue nepuosa
CcBOOOIHBIX KOj1ebaHuii
HUTSIHOTO Y TIPY>KUHHOT'O
MasiTHUKOB"

135

®DU3MUYeCKUH MTPAKTUKYM T10
teme "TIpeobpa3oBaHue
SHEPIHHU B MPY)KUHHOM

becepa, Oecepna
3TUYeckKas,
BUKTOPMHA,
BMpTyaJibHanA
3KCKypcCus,
AMCNyT,
AUCKYCCUSA,
AenoBas urpa,
urpa,
uccnepoBaTenbC
Kasn
0eATesIbHOCTD,
KeWuc, MO3roBou
WTYypMm);

WHULNMPOBaHNE N
nogaep»xka
uccnepoBaTenbC
KOWM
DeATeNIbHOCTHU
oby4atowmxcs B
paMKax
peannsaymn nmMmn
MHAUBUAYAJIbHbI
X U rpynnoBbIX
uccnepoBaTenbC
KMX MPOEeKTOoB,
4YTOo pacT
obyyatowmmcs




MasgTHUKe"

136

®u3nUeCKU NPakKTUKYM 10
teme "MccnenoBanue
TepeMeHHOr 0 TOKa uepe3
1ocJieZloBaTeIbHO
COelMHEHHbBIE KOHZeHCaTop,
KaTYLIKy ¥ Pe3sucTop" Wiu
"HccnemoBaHue paboThI
VICTOYHUKOB CBeTa B LieNu
IlepeMeHHOro Toka"

137

dusnyecKui MpakTUKyM 10
TeMe "/3yuyeHue nnapameTpoB
3BYKOBOM BOJIHBI"

138

Pu3nUeCKU NPaKTUKYM 10
TeMe "VI3mepeHue
ToKas3aTesisl MpeIOMJ/IeHUs
creka" wiu "Ilonyuenue
1300pa’keHHsI B CUCTEME U3
IJIOCKOTO 3epKasia U JIMH3bI"

139

du3nyeckuil MpakTUKyM 10
teme "MccnenoBanue
3aBUCUMOCTH (POKYCHOTO
PacCcTosiHUSA OT BellleCcTBa (Ha
IIpUMepe >XUJKUX JIMH3)" UIn
"N3mepeHue pOKyCHOTO
PacCTOsTHUS pacCenBaroLnX
JIMH3"

BO3MOX>XHOCTb
nprnobpecTn
HaBbIK
CaMOCTOSATEeNbHOI
0 pelleHmns
TeopeTmnyeckom
npobsaemMbl, HaBbIK
reHepupoBaHNS u
oopmMaeHunsa
COBCTBEHHbIX
noen, HaBblK
YBa>XUTENbHOIrO
OTHOLUEHMNSA K
YY>)KUM naesm,
ohopMNEeHHLIM B
paboTax gpyrux
nccnepoBaTenen,
HaBbIK
nybnnyHoro
BbICTYMJIEHUSA
nepen
ayaunTtopuen,
aprymMeHTupoBaH
NS N OTCTamBaHUSA
CBOEN TOYKMN
3peHunsa (apT-
Tepanus,
becepa, 6becepa
3TUYecKas,
BUKTOPMHA,




140

®du3ruecKuil MPakTUKyM 110
teme "Habmogenue
Ivbpakium, UHTepQepeHLun
Y ToJiipy3anuu ceera’

141

du3nyeckuil MpakTUKyM 110
TeMe "OmnpepesneHue
HMMITy/IbCa U SHEPIUU
PEeIITUBUCTCKUX YacTUL] (110
dotorpacdusam TpekoB
3apsDKeHHbBIX YaCTHI] B
MarHuTHOM moJie)"

142

dusnyecKuil MpakTUKyM 10
TeMe "/3MepeHue
noctrosiHHou [1naHka Ha
OCHOBe UCCJIe[0BaHus
dotorddekra” win
"WccnenoBaHve 3aBUCUMOCTH
CUJIbI TOKa Yepe3 CBeTOAUO/,
OT HarpsKeHus"

143

Pu3nUeCKUl NpakTUKyM 10
TeMme "MccienoBanue crieKTpa
pa3pe’KeHHOr0 aTOMapHOTro
BOZIOPOJa U U3MepeHue
TIOCTOSTHHOM Puzibepra"

144

du3nvecKuii MPaKTUKYM I10
Teme "UccnenoBanue
paJiMoaKkTUBHOrO (hoHa C

BUpPTyasbHasA
3KCKypcCHus,
AMcnyT,
AUNCKYCCUSA,
AesioBas urpa,
urpa,
uccnepoBaTesnbC
Kan
AeATeNIbHOCTb,
Kenc, MO3rosom
WITYpPM) -
yCTaHOB/IEHME
0OBEPUTESIbHbIX
OTHOLLEHWN
Mexay
negarorn4yecknm
paboTHUKOM ©
ero
obyyatowmmcs,
crnocobCcTByOWMNX
MO3UTUBHOMY
BOCMPUATUIO
obyyatowmmuncs
TpeboBaHU n
npock6
negarorn4yeckoro
paboTHMKa,
MPUBNEYEHMNIO NX
BHUMaHUA K




KCII0J/Ib30BaHUEM J103MMeTpa”
ym "V3ydeHue MOIJIoNeHUs
OeTa-uacTuI] aTFOMUHAEM"

145

du3nueCcKui MPaKTUKYM TI0
teme "Habmogenust
3BE31HOTO Heba
HEBOOPY>KEHHBIM T'71a30M C
WCTIO0/TIb30BaHUEM
KOMIIBbIOTEPHBIX TTPUIOKEHUI
JUIsL OTIPE/IeIEHUS TIOJIOXKEHUST
HeOeCHbIX 00BEeKTOB Ha
KOHKDETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOTO
TOJIyLLIAPHUS U SAPKHe 3BE31bI"
v "HabrojeHus B
Tesieckon JIyHbI, T71aHeT,
TYMaHHOCTeH U 3BE3HBIX
CKOTLIeHuit"

146

O6o00611eHre U
CUCTeMaTH3alys 3HaHUM.
Ponb pu3MKY ¥ aCTPOHOMUH
B 9KOHOMUYECKOM,
TeXHOJIOTUYEeCKOH,
COI[MA/IbHOM U 3TUUeCKOM
cdepax JeAaTeTbHOCTH
yesioBeKa

147

O6o00611eHre 1

obcyxgaemonm Ha
ypoke
nHdopmMavuuu,
aKTMBU3aALMN NX
rno3HaBaTe/IbHOMN
0eAaTenbHOCTH
(apT-Tepanus,
becepa, Oecepna
3TUYecKas,
BUKTOPMHA,
BUpTyanbHas
3KCKypCHus,
AucnyT,
AMNCKYyCCuUA,
AenoBas urpa,
urpa,
nccnepoBaTesibC
Kan
DeATeNIbHOCTb,
KeWuc, MO3roBou

WTYypMm);

- nobyxxgeHne
obyyatomxcs
cobnofaTh Ha
ypoke
obwenpuHATbie
HOPMbI
noBeneHus,
npasuna




cucTeMaTH3aLys 3HaHUM.
Posib 1 MecTO QU3UKYU U
aCTPOHOMMUH B COBPEMEHHOM
Hay4yHOI KapTHHe MUpa

148

O6o6menve u
CUCTeMaTH3alys 3HaHHH.
Posb ¢pusmueckoil Teopun B
¢dbopmHpoBaHrn
rpe/iCTaB/eHU O
(r3ruecKou KapTUHe MUPa,
MeCTO (p3UUeCKON KapTUHBI
Mupa B 0011eM psizy
COBpPEMEHHbBIX eCTeCTBEHHO-
Hay4HBIX TIpe/iCTaB/IeHul 0

nipypoze

149

O6o06meHne 1
CHCTeMaTH3al[1sl 3HaHUM 110
TeMe "KuHemaTtuka"

150

O6o6menve u
CHCTeMaTH3al[1sl 3HaHUM 10
Teme "KuHemaruka"

151

O06o061eHue 1
CUCTeMaTH3aLus 3HaHUK 110
TeMe "JInHamMuKa"

152

O06o061eHve u
CHCTeMaTH3al1sl 3HaHUU 110
TeMe "CTaTvKa TBepJ0ro

obLeHus co
CTapwmnmm
(neparornyecknm
n paboTHMKamMn) n
CBEPCTHUKaAMM
(oby4atowmmmcs),
NPUHLMNBI
yyebHon
ONCUNMNHBI U
camMmoopraHmusauum
(apT-Tepanus,
becepa, 6becepa
3TUYeckKasn,
BUKTOPMHA,
BUpTyanbHas
3KCKypCHus,
AMcnyT,
AUCKYCCUSA,
AenoBas urpa,
urpa,
uccnepoBaTenbC
Kan
DeATeNIbHOCTb,
Keuc, MO3rosom
WTYypMm);

- NpMBieYeHne
BHUMaHUS
obyyatowmxca K
LLEHHOCTHOMY




Tena"

153

O06o061eHue u
CcUCTeMaTH3aLus 3HaHUU 110
TeMe "3aKOHbI COXpaHeHUs B
MeXxaHUuKe"

154

O06o061eHye u
CHCTeMaTH3al[1sl 3HaHUU 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KUHETU4eCKoU Teopun’

155

O06ob61eHve 1
CHUCTeMaTH3aI[1sl 3HaHUM T10
TeMe "TepmoguHamMuKa.
TenyoBble MallIVHbI"

156

O06o061eHve 1
CHCTeMaTH3al[1sl 3HaHUM T10
Teme "ArperarHblie
COCTOSIHUS BellleCTBa.
@dazoBbIe nepexonl”

157

O06o0061ieHve u
CHCTeMaTH3al[1sl 3HaHUM T10
TeMe "DeKTprueckoe nosie"

158

O6o011ieHME U
cUcTeMaTHr3alus 3HaHUM 10
TeMe "TloCTOSIHHBIN
3/1eKTPUUeCKUM TOK"

159

O6o61eHue u
CHUCTeMAaTHU3aLUsl 3HAHUH 110

aCrnekTy
N3y4yaeMblX Ha
YypOKax sABJIEHUN,
opraHusaumsa nx
paboTbl C
nojsy4yaemom Ha
ypOKe coumanbHO
3Ha4YMMON
nHgopmaumen -
WHULNNPOBaHNE
eé obcyxaeHuns,
BbICKa3blBaHNA
oby4atowmmmncs
CBOEro MHeHMs no
eé nosoay,
BblpaboTKM
CBOEro K Heu
OoTHoweHnA (apT-
Tepanus,
becepa, 6becepa
3TUYeckKasn,
BUKTOPMHA,
BUpTyanbHas
3KCKypCHus,
AMcnyT,
AUCKYCCUSA,
AenoBas urpa,
urpa,
uccnepoBatTesnbC
Kan




TeMe "TOKU B pa3/mMuHbIX
cpenax"

160

O60011ieHME 1
CcUCTeMaTHr3aLus 3HaHUK 110
TeMe "MarHuTHoe mosie"

161

Pe3epBHbIi ypOK.
O06o061enHve u
CHCTeMaTH3al[1sl 3HaHUU 110
TeMe "D/IeKTpOMarHUTHast
WHAYKLYA"

162

Pe3epBHbIi1 ypOK.
O06o061eHye u
CHCTeMaTH3al1sl 3HaHUU 110
Teme "MexaHUUeCKUe
KonebaHus"

163

Pe3epBHbBIN yPOK.
O06o061eHre 1
CHUCTeMaTH3aI[1sl 3HaHUM T10
TeMe "ODJIeKTpOMarHuTHbIe
KosiebaHus"

164

Pe3epBHbBIN ypOK.
O06o061eHve u
CHCTeMaTH3aI[1sl 3HaHUM T10
Teme "MexaHUUeCKHe U
3/1IeKTPOMAarHUTHbIE BOJTHBI"

165

Pe3epBHbI ypOK.
O600611eHMe U

DeATeNIbHOCTD,
Keuc, MO3roBom
WITYypM);

- UCMONIb30BaHNe
BOCMUTATESIbHbIX
BO3MOXXHOCTEN
coaep>xaHus
y4yebHoro
npeameTa yepes
OEMOHCTpaumio
obyyatowmmcs
npuMepos
OTBETCTBEHHOIO,
rpa>4aHCKoro
rnoBeaeHus,
nposiBNEeHNN
yenoBekoNbUA n
nobpocepneyHocT
7H

- MPUMeHeHne Ha
ypoke
MHTEPaKTUBHbIX
cdopm paboThi C
oby4atowmmmncs:
MHTeNNeKTyalNb
HbIX UIP,
CTUMYJINPYOLLMX
NMO3HaBATEJIbHYIO




CHCTeMaTH3al[1sl 3HaHUM 110
Teme "OnTuka"

166

Pe3epBHbIi ypOK.
O6o6menve u
CcUCTeMaTH3aLus 3HaHUM 110
teMme "OcHoBbl CTO"

167

Pe3epBHbIi1 ypOK.
O06o061eHue 1
CcUCTeMaTH3aLus 3HaHUK 110
TeMe "KopImycKyJ/IsipHO-
BOJTHOBOU Jyanusm"

168

Pe3epBHbIi1 ypOK.
O06o061eHye u
CHCTeMaTH3al1sl 3HaHUU 110
TeMe "®dusrka aroma"

169

Pe3epBHbBIN ypOK.
O06ob61eHve 1
CHUCTeMaTH3aI[1sl 3HaHUM 10
Teme "@PH3HKa aTOMHOT0
s/ipa U 371eMeHTapHbIX
yactuly"

170

Pe3epBHbII ypOK.
O06o061ieHve 1
CHCTeMaTH3aI[1sl 3HAaHUM T10
Teme " DJIeMeHThI
acTpousuku"

MOTMBALMIO
oby4atowmxcs;
AMpaKTUYeckor
o TeaTpa, rge
MoJly4YeHHbIe Ha
YPOKe 3HaHus
oObIrpbIBAOTCA B
TeaTpasibHbIX
MOCTaHOBKaX;
AUCKYCCUN,
KoTopble fatT
obyyatowmmcs
BO3MOXXHOCTb
npunobpecTun onbIT
BeAeHns
KOHCTPYKTUBHOIO
anarnora;
rpynnoBon
paboTbl nnum
paboTbl B napax,
KOTOopble yyaT
obyyatowmxcsa
KOMaHOHOW
paboTe n
B3aUMOLENCTBUIO
C Apyrumu
oby4arowmmmncs;

- BKJIlOYEHMe B
YPOK MIrpPOBbIX




npoueayp,
KoTopble
rnomoratoT
nogaepxaTb
MOTMUBALMIO
obyyatowmxca K
NMoONyYEeHUIO
3HaHUN,
HaJ1la>KNBaHWIO
MO3UTUBHbIX
MEXJINYHOCTHbIX
OTHOLUEHNW B
Knacce,
rnomoratoT
yCTaHOBJ/IEHUIO
nobpoxxenatenbH
o aTMocoepbl BO
BPEMS YPOKa;

- OpraHusauus
wedcTBa
MOTUBMPOBAHHbIX
N 3pyANPOBaAHHbIX
obyyatomxcs
Hag nx
HeycneBaLWmnMm
OOHOKJIACCHUKaM
N, patoLero
obyyatowmmcs
counanbHoO




3HAYUMBbIN OMbIT
COTPyAHMYeCTBa
1 B3aUMHOWN
nomown (apT-
Tepanus,
becepa, Oecena
3aTUYeckKasn,
BUKTOPMHA,
BUpPTyasbHasA
3KCKypcCHus,
AucnyT,
AUNCKYCCUSA,
AeJsioBas urpa,
urpa,
uccnepoBaTenbC
Kan
DeATeNbHOCTD,
KeHnc, MO3roBou
WITYPM);

WHULMNPOBaHMe
N noagepxka
uccnepoBaTte’sb
CKOM
BeATeNbHOCTHU
obyvalowmxca B
paMKax
peannsaymm nMm
MHAOMBUAYAJbH




bIX U
rpynnoBbIX
uccnepoBaTenb
CKMX NPOEKTOB

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

170

16







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

» ®dusuka. Mexanuka, 10 kmacc/ Msikumes I'.51., CunsikoB A.3., O611ecTBo €
OrpaHUuYeHHON OTBeTCTBEeHHOCTHIO «/JPODAx»; AKijoHepHOe 00I1eCTBO
«3naTenbcTBO «lIpocBelleHue»

» dusuka. MonekysisipHas ¢(usuka. TepmoguHamuka, 10 knacc/ Mskuiies
I'.41., CunskoB A.3., O011[eCTBO C OrpaHUUEHHOW OTBETCTBEHHOCTHIO
«TPODAx»; AkioHepHoe o011ecTBO «M3maTenbcTBo «IIpocBelijeHre»

» ®usuka. Ontrka. KBanToBas ¢usuka, 11 knacc/ Mskumes I'.5., CUHSIKOB
A.3., O61IecTBO ¢ orpaHUUeHHON OTBETCTBEHHOCTHIO «/JPODAx;
AxuroHepHoe o61jecTBo «M3maTenbcTBo «IIpocBelteHye»

» ®usnka. Kosebanus u BonHsbl, 11 kinacce/ Msakumes I'.5., Cunaskos A.3.,
OO111eCTBO C OrpaHUYEHHOU 0TBETCTBEHHOCTHIO «/JPOPAx»; AKI[OHEPHOe
obiiecTBo «M3aaTesbeTBO «IIpocBeliieHye»

» @u3ukKa. JyekTpoauHaMmuka, 10-11 knaccel/ Mskuiues ['.4., Cunskos A.3.,
OO111eCTBO C OrPaHUYEHHOU OTBETCTBEHHOCTHIO «/JPOPAx»; AKI[MOHEPHOe

ob6rmmectBo «M3marenbcTBo «IIpocBerieHe»

METO/INYECKHUE MATEPUAJIBI J1S1 YAUTEJIA

dusvka. YrnyosieHHbIN ypoBeHb. 10—11 Kaccel : pabouasi mporpamma K
muanu YMK B. A. KacesiHoBa: yue6HO-MeToiMueckoe mocobue / B. A.
KacesiHog, U. I'. BnacoBa. —M. : [Ipoda

2 ®usuka. 10 k1. Yray6sieHHbIN ypoBeHb : yueOHUK / B.A. KacbsiHOB. — 5-e
u3g., crepeoturl. — M. : JIpoda

3 ®usuka. 11 k1. Yray6sieHHbIN ypoBeHb : yueOHUK / B.A. KacbsiHOB. — 5-e

u3g., crepeoturl. — M. :/Ipoda



NNUOPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCHI U PECYPCBI CETU
HUHTEPHET

1 http://nsportal.ru - coranbHasi ceTb pabOTHUKOB 00pa30BaHMs.

2 http://markx.narod.ru/pic/ - ¢pu3uka B 1IKOJIe.

3 http://festival.1september.ru/articles/ - dhecTuBanb megaroruueckux uaei
«OTKPBITBIA YPOK».

4 http://www fizika.ru/ - caiit gsis1 yunrenei GpU3NKU U UX YYEHUKOB.

5 http://www.physics.ru/ - MaTepuasbl 1o (u3LKe.

6 www . ege .edu.ru - uHpopMalMoHHsIM noptan EI'D.

7 http :// school - collection . edu . ru / - equHas konekius LIOPoB






