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IMOACHUTEJ/IBHASA 3AIIMCKA

[TporpaMmMa 10 ¢u3vKe 06a30BOr0 YpPOBHS Ha ypOBHE cpeAHero o0Iiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIOKeHWH W TpeOOBaHWM K pe3ysbTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaTe/ibHOM TIporpaMmbl, TipefctaBieHHbIx B ®PI'OC COO, a Takke C Y4YETOM
¢denepanpHOl paboyeidl TIporpaMMbl BOCITUTAHWS W KOHIIEMIMM TIpPernojaBaHusi y4eOHOTo
npeamera «®u3nka» B oOpa3oBaTenbHBIX —opraHu3alusx —Poccuiickort  dDeneparuu,
peanr3yrLX OCHOBHBIE 0Opa30BaTe/bHbIe TIPOrPaMMBI.

CopepxaHve miporpaMMbl 10 (hM3MKe HarpaBlieHO Ha (OpPMHPOBaHHE eCTeCTBEHHO-
Hay4HOW KapTHHBI Mupa obyuaromuxcsi 10—11 kmaccoB nipu oOyueHnr ux Gu3nke Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/leATe/TbHOCTHOTO noAxoza. [Iporpamma no ¢u3nke COOTBETCTBYET
tpeboBanusiMm ®I'OC COO K mylaHWPyeMbIM JTMYHOCTHBIM, TIPeJMETHBIM M MeTarpeMeTHbIM
pe3y/nbTaTaM OOyYeHHs, a TaKKe YUUThbIBaeT HeoOXOAMMOCTb peanu3aliii MeKIpeAMeTHBIX
cBsi3eld (M3MKM C eCTeCTBeHHO-HayYHbIMH Y4eOHbIMU TpefMeTaMHU. B Hell ompepesstoTcs
OCHOBHbIe 1[eJId U3y4yeHHs1 PU3UKK Ha YpPOBHe CpeJHero o0ilero obpa3oBaHusl, IlaHUPyeMble
pe3y/ibTaTbl OCBOEHHS Kypca (M3MKU: JIMUHOCTHbIE, MeTarpeJMeTHble, TMpeJMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3vKe BK/IOYAeT:

TJIaHUpyeMble pe3y/bTaThl OCBOEHMsS Kypca (u3uku Ha 0a30BOM YpOBHe, B TOM UHCJIe
npeIMETHBIE Pe3y/bTaThl TI0 To/jaM 00yUeHus;
cojiep)kaHue yuebHoro npeameTa «PuU3HKa» 110 ToJjaM 00yueHus.

du3MKa Kak HayKa 0 Haubosiee 00IIMX 3aKOHAX MPUPO/IbI, BBICTYTIAsi B KauecTBe yuebHOro
TpeiMeTa B IIKOJIe, BHOCHUT CYIIIeCTBEHHBIN BK/aZ, B CUCTeMY 3HaHWN 00 OKpY)KaloIeM MHUpe.
[IkonbHBI Kypc OU3MKKM — cUCcTeMOoOOpa3yrolii [jii  ecTeCTBeHHO-HayuUHBbIX y4eOHbIX
TIpeJMeTOB, MOCKOJIbKY (PU3HueCcKre 3aKOHBI Jie)KaT B OCHOBE MPOLIeCCOB U SIBJIeHWH, U3y4aeMbIX
XUMHeH, Ouosorveli, dbusnueckoi reorpadueii U actpoHoMHed. Vcronb3oBaHWe W aKTHBHOE
npuMeHeHWe (U3MUECKUX 3HAHWW OmpejesisieT XapakTep W pa3BUTHE Pa3HO00Opa3HBIX
TEXHOJOTUM B cdepe 5SHEpPreTWKW, TPAHCIIOPTa, OCBOEHMS KOCMOCA, TOIy4YeHUs] HOBBIX
MaTepHasioB C 3a[laHHBIMUA CBOMCTBaMH U Jpyrux. M3yueHre (r3MKU BHOCUT OCHOBHOM BK/a/[| B
dhopMHpoBaHUe eCTeCTBEHHO-HAayUYHOW KapTUHBI MUpa 00yJaromuxcs, B GOpMUpOBaHUE YMEHHUH
TIPUMEHSITh HayYHBIA MeTO/| TI03HAHKS TIPY BITTOJTHEHUHM MU yueOHBIX UCC/IeJOBaHUM.

B ocHoBy Kypca ¢hu3MKuy [/ YPOBHS cpejHero o6iiero obpa3oBaHusi TI0I0XKeH psifl uiek,
KOTOpPbIe MO>KHO pacCMaTpHBaTh KakK MPUHLUIILI €r0 TTOCTPOEeHHSI.

Hoes yenocmHocmu. B cOOTBETCTBUM C HeM KypC SIB/ISIETCS] JIOTUUECKU 3aBepIEHHBIM, OH
COZIep>KUT MaTepHuasl U3 BcexX pas3zienoB (M3MKH, BK/IOYAeT KaK BOIMPOCH! KIaCCUUYECKOH, Tak U
COBpPeMeHHOU (PU3HKHU.

Hoes eeHepanuzayuu. B cooTBeTCTBUM C Hell MaTepHas Kypca (GU3UKH 00beITUHEH BOKPYT
¢usnueckux Teopuil. Benyuium B Kypce sBnsieTcsi (OpMHMpOBaHUWe TIpe/CTaBAeHUM O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BelllecTBe U T1oJie.

Hodes eymanumapusayuu. Eé peanusaius rpejrnosiaraeT UCMOIb30BaHUe TYMaHUTapHOTO
ToTeHI[Maa (U3NUeCKOl HayKH, OCMBIC/IEHWE CBSI3U Pa3BUTUsI (PU3UKU C pa3BUTHEM OOIIeCTBa,
a TakKe C MUPOBO33PeHUYeCKUMH, HDaBCTBEHHBIMU Y 3KOJIOTMYeCKUMU TTPo0OieMaMHu.

Hdes npuknadHoli HanpasneHHocmu. Kypc du3MKu ripefrnosaraeT 3HaKOMCTBO C IIIUPOKUM
KPYTrOM TeXHUUeCKUX U TeXHOJIOTHUUYECKUX MPUI0KeHUI N3yUeHHbIX TeOpri U 3aKOHOB.

Hoess skonoeuzayuu peanusyeTcss TIOCPeJCTBOM BBe/leHUs] 3/IeMEHTOB COJlepyKaHUs,
TIOCBSAIIEHHBIX 3KOJOTUYeCKHM TIpobjieMaM COBPEMEHHOCTH, KOTOpble CBsi3aHbI C Pa3BUTHEM
TeXHUKU U TeXHOJIOTUH, a TakKe 00CyXeHust TIP00JieM paliMoHa/IbHOTO PUPOZAOTIO/Ib30BaHUS U
9KOJIOTMUeCKOW 0e30TacHOCTH.

CTep>KHEBBIMM 3/IeMeHTaMU Kypca (U3UKM Ha YPOBHe CpefiHero obijero oOpa3oBaHUs
SB/ISIOTCS  pu3nueckue Teopuu (dopMUpOBaHMe Tpe/CTaBAeHUM O CTPYKType IOCTPOeHHsI
¢usnyeckoil Teopuu, posv (yH/aMeHTalbHbIX 3aKOHOB Y TIPUHLIUIIOB B COBPEMEHHBIX



TIPe/ICTaB/IeHUsIX O MPHPOJEe, TPAHUIAX MPUMEHMUMOCTH TEOPHM, /ISl OTMMCaHUsl eCTeCTBEHHO-
HayYHBIX SIBJIEHUH U TIPOL{ECCOB).

CHUCTeMHO-/IeITe/IbHOCTHBIN TO/X0A B Kypce (DM3UKHU peasn3yeTcs TIPEXK/e BCero 3a CUéTt
OpraHM3al[iy SKCIepUMEeHTaIbHOU JiesiTelbHOCTH obOyuaromuxcsi. [y 6a30Boro ypoBHSI Kypca
GU3MKK — 3TO MCIO/B30BaHWE CUCTEMBI ()POHTANLHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphle B Mporpamme 10 (usvke 0ObeAWHEHbI B OOIWM CITUCOK
yUeHUYeCKUX TMPAKTUYeCKuX paboT. BhijesieHre B yKa3aHHOM TepeuHe j1abopaTOpHBIX padoT,
TIPOBOAMMBIX [T KOHTPOJS W OLIEHKH, OCYIIeCTBJSIETCS YYaCTHUKaMH 00pa3oBaTe/bHOTO
TIpoLiecca UCXo/st U3 0COOEHHOCTeH TIaHMPOBaHUS M OCHallleHUs1 KabrHeTa ¢u3uku. [1pu aToM
obecrieunBaeTcsi OB/aJieHHe OOYYarOIIMMHUCS YMEHHSIMA TIPOBOJWTH KOCBEHHbIE H3MepeHHs,
WCC/Ie[IOBaHUsT 3aBUCUMOCTeH (U3MUECKUX BeMYMH W TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
TIpe/I/IOKEeHHBIX TUTIOTE3.

Bosbllioe BHUMaHUe y/ie/isieTcsl pellieHUI0 PaCYETHBIX M KaueCTBEHHBIX 3ajau. I1pu sTom
JUIsl PACYETHBIX 3aJjau TIPUOPUTETOM SIBJITIOTCS 3a/jauul C SIBHO 3a/IaHHOMW (hHU3MUeCKOd MO/esbio,
TI03BOJISIIOIIME TIPUMEHSITh M3yueHHble 3aKOHbl M 3aKOHOMEPHOCTM KakK M3 OJHOTO pasjena
KypcCa, TaK ¥ UHTeTPUPYsl 3HaHUS U3 Pa3HBIX pa3ziesioB. [Iisi KaueCTBeHHBIX 3a/jau MPUOPUTETOM
SBJISIIOTCSL  33JjaHUsI Ha OObsCHeHHEe TIpOoTeKaHWs (U3NYeCKWX SsBJI€HUM U TpOL|ecCOB B
OKpYy’Karoiield »Xu3HH, TpeOyroue BbIOOpa (GHU3MUECKON MOZen /s CUTYyaluyd TPaKTHUKO-
OpPUEHTHPOBAHHOTO XapakKTepa.

B cootBerctBuu ¢ TpeboBaHusmMu PI'OC COO K MaTepuanbHO-TEXHUYECKOMY

obecrieueHnt0 yueOHOrO rporiecca 6a30BbIi YpPOBEHb Kypca (hH3UKH Ha YPOBHE CPeIHEro
o61jero 06pa3oBaHus JO/DKEH M3yuaThbCsl B YC/IOBUSIX MPeAMETHOTO KabuHeTa (DM3UKHU WIH B
YC/IOBUSIX UIHTETPUPOBAaHHOTO KabuHeTa NpeJMeTOB ecTeCTBeHHO-Hay4yHoro Iukaa. B
KabuHeTe GU3MKK JODKHO OBITH HeoOxoArMOe m1abopaTopHoe 000pyAOBaHMe /ISl BBITOTHEHUS
yKa3aHHBIX B IIporpamMMe 1o (Gu3rke yyeHHUeCKUX MPaKTHUYeCKUX paboT 1 leMOHCTPAL{MOHHOe
obopyzoBanue. [leMoHCTpaLoHHOe — 000pyOBaHWe (OPMHUDPYETCS B COOTBETCTBUU
C MIPUHLIAIIOM MUHUMAa/IbHOM [JOCTaTOYHOCTH M o0ecrieurBaeT MOCTaHOBKY
Tepeurc/IeHHBIX B TIpOrpamMMe Mo (M3MKe K/TF0UeBBIX JAeMOHCTPALWH [/ UCC/Ie/JOBaHUS
M3yyaeMbIX sIB/IEHUH U TPOLIeCCOB,

IMITUPUYECKUX U (DYHZAMEHTAbHBIX 3aKOHOB, UX TEXHUUECKUX ITPUMEHEeHUH.

JlabopaTopHoe 0OOpyZiOBaHHe /i1 yUEHWMUECKUX IPaKTUUeCKuX paboT ¢opmupyercs B
BU/Ie TeMAaTHUeCKUX KOMIUIEKTOB U 00ecrieuMBaeTCs B pacuéTe OFHOTO KOMIUIEKTA Ha [JBYX
obyuvaromuxcsi. TemaThyeckue KOMIUIEKTHI J1abOpaTOpPHOTO OOOPYAOBAHHUS MIO/DKHBI OBITH
TIOCTPOEHBI Ha KOMIUIEKCHOM MCIIO/Ib30BaHUM aHAJIOTOBBIX M L[U(PPOBLIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX M3MEPUTE/IbHBIX CHCTEM B BU/le LIM(POBBIX T1abopaTopuid.

OCHOBHBIMHU Lie/IsIMU U3yueHUs (pU3UKH B 0011ieM 00pa3oBaHNY SIBJISTFOTCS:

(dopMHpOBaHKe WHTepeca U CTpeMJIeHHs 00YYalOUXCsl K HAyUHOMY U3YUeHHIO TIPUPO/IBI,
Pa3BUTHE WX UHTE/ITIEKTYaIbHbIX U TBOPUECKUX CITOCOOHOCTEH;

pa3BUTHe TPeCTaB/IeHN 0 HAYYHOM MeTo/ie TIO3HaHUs U (POPMHUPOBaHHEe MCCIeA0BaTeIbCKOTO
OTHOIIIEHHS K OKPY/KAIOIUM SIBJIEHUSIM;

(opMrpOBaHKe HAYYHOTO MUPOBO33peHHsI KaK pe3y/bTaTa H3y4yeHus: OCHOB CTPOEHUsI MaTepun
Y QyH/JaMeHTaIbHBIX 3aKOHOB (DU3UKH;

dbopmupoBaHre yMeHUM 0OBSICHITD SIBJIEHHUs C UCII0/Tb30BaHUeM (hH3UUeCKUX 3HaHUH U
Hay4YHBIX [J0Ka3aTe/bCTB;

¢dopMrpoBaHre Tpe/iCTaBAeHU O poau (PU3MKW [/ Pa3sBUTHUS APYI'UX eCTeCTBEHHBIX Hayk,
TeXHUKU U TeXHOJIOTUH.

HoctikeHne 3THX 1iesield 00ecrieurBaeTcsl pelieHrneM CIeAyIoIMX 3aau B IpoLiecce
M3yueHusi Kypca pU3MKU Ha ypPOBHE CpeJJHero ob1ero oopa3oBaHus:
nproOpeTeHre CUCTeMbl 3HAHUH 00 00IMX (U3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TeOPUsIX,
BK/TFOUasi MeXaHUKy, MOJIeKY/SIPHYI0 (U3UKY, S/eKTPOAWHAMUKY, KBAaHTOBYIO (HU3UKy W
371eMeHTbl aCTPO(PU3NKHY;



dbopMHpOBaHHE YMEHWH TPUMEHSATb TeopeTWdYecKre 3HaHUS /i1 OOBSICHeHUS (U3NUeCKUX
sIBJIEHUH B TIPUPO/Ie U [I/1s1 TIPUHSATHS TIPAKTUUECKHX pellieHU B TMOBCeHEBHOM >KU3HM;
0CBOeHHUe CToCcOo0O0B peIIeHus pa3/TMUHbBIX 3a/1au C sIBHO 3a/laHHON (hH3UUeCcKOd MO/IesbIo, 3aziay,
Mo/ipa3yMeBaroIUX CaMOCTOsITe/IbHOe Co3ZjaHve (U3UYecKOW Mojienu, aJjeKBaTHOM YCJIOBUSIM
3a/lauy;

NMOHUMaHWe (U3NYECKUX OCHOB W TIPDUHLIUIIOB [IeMCTBUSI TEXHUYECKUX YCTPOWCTB W
TeXHOJIOTMUeCKUX MPOLIECCOB, UX B/IMSHHUS Ha OKPY>KaIOLLIYIO Cpefy;

OB/IaJieHe MeTO/laM{d CaMOCTOSITEJILHOTO —TUIAHUPOBaHHS U TPOBefieHUus  (hu3ruecKux
9KCTIepUMEHTOB, aHajiu3a W WHTeprnpeTaluyd WHOpMal[uK, Ompe/e/ieHrs [JOCTOBEPHOCTH
T0JIy4YeHHOTO pe3y/bTara;

CO3[jaHMe YCJIOBUWM [/ Pa3sBUTUS YMEHWM TNPOEKTHO-HUCC/Ae[0BaTe/IbCKOW, TBOPYECKOU
J1esiTeIbHOCTU.

Ha u3yuenue ¢usuku (6a30BbIii ypoBeHb) Ha ypOBHe cpefiHero o0Iero obpa3oBaHUs
otBoAuTCsA 136 yacoB: B 10 knacce — 68 uacoB (2 yaca B Hefiento), B 11 knacce — 68 yvacoB (2
yaca B HeJleJTi0).

[TpeasiaraeMelii B IporpamMmme 1o (usvke repeueHb J1abOpaTOPHBIX U TIPAKTUYECKUX pabOT
SIBJISIETCSI PeKOMeH/IOBaHHBIM, YyuHUTesb JejlaeT BbIOOD IpoBeJeHUst JabopaTOpPHBIX paboT u
OTIBITOB C YUETOM WH/IUBUAYa/TbHBIX 0COOEHHOCTeH 00yUaroIuXCsl.

CornacHo Paboueti nmporpaMmbl BOCITUTAHKS, BOCTIUTaTe/IbHBIN MOTeHLMal yueOHOTo TipeMeTa
«®u3rKa» Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs peanr3yeTcs Ha JlesTelTlbHOCTHOM OCHOBe
yepes:

. TIpUBJIeUeHre BHUMaHKsI 00yUaroIuxcs K lIEHHOCTHOMY acreKTy U3yuaeMbIX Ha

yPOKax sIBJIeHHM, OpraHr3aLii0 paboThI C TI0JTyuaeMoU Ha ypoke UHGopMalel Gpusndyeckoro
CoJieprKaHusl, BK/IFoYasi UH(POPMALIUI0 O COBPEMEeHHBIX JOCTHXKeHUX (PU3MKU; aHaIu3 U
KpPUTHUECKOe OlleHMBaHWe MHGOopMaLiy;

. TIpUMeHeHre Ha YPOKe MHTePAKTUBHBIX (opM paboThl ¢ 06yJaroIMUCS:
WHTEeJUIeKTYa/TbHBIX UTP, CTUMY/IMPYIOLIUX TI03HaBaTeIbHYH) MOTUBALIMIO 00YUarOIIUXCS;
JTU/IaKTUUYECKOT0 TeaTpa, r/ie ToJyueHHbIe Ha YPOKe 3HaHUsI O00bITPLIBAIOTCS B

TeaTpasbHBIX IOCTAaHOBKAX; TPYIIIIOBOM paboThl MK pabOTHI B Mapax, KOTOPbIe yJar
oOyuaroluxcst KOMaHJHOU paboTe v B3aUMO/IeHCTBUIO C IPYTUMH 00yUaroIMMKCS;

. VHULIMMPOBaHUe U TIOZIeP)KKY UCCIIeJ0BaTeTbCKOM JIesITe/TbHOCTH 00yYaroInxcs B
paMKax peasiM3alid MU UHAUBU/ya/IbHBIX U TPYIIOBBIX UCC/Ie0BATETLCKHUX POEKTOB, UTO
JaeT 00yuaroImyMCst BO3MOXXHOCTb TIPHOOPeCTH HaBbIK CAMOCTOSITE/TEHOTO PellieHus TIPO0IeMbl,
pa3BHBaeT yMeHHUsl Hab/t0jaTh IPUPO/IHBIE SIBJIEHUS, BBITIO/IHSATE OIMbIThI M SKCTIepUMeHTa/IbHbIe
WCCJIeIOBaHMS C UCITO/Ib30BaHUEM U3MePUTETbHBIX MPUOOPOB, (HhOpMUPYeT HaBbIK
reHepUpOoBaHUs M 0OpPMIIEHHsT COOCTBEHHBIX U/IeH, HaBbIK ITyO/TMUHOTO BLICTYTIJIEHUS TIEepe]]
ayIJUTOpHel, apryMeHTUPOBaHUs U OTCTauBaHUsI CBOeH TOUKU 3peHMus;

. 3HAaKOMCTBO O c(pepaMu rpodecCUoHaIbHON JesiTeTbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBpeMEeHHBbIMU TeXHOIOTUSIMU, OCHOBAaHHBIMU Ha JOCTMXXKEeHUsIX GH3UUecKor HayKu, UuTo
CrIoCcOOCTBYET pa3BUTHUIO MPeACTaB/IeHUIM 0 BO3MOXKHBIX chepax Oyayiiei nmpodeccroHanbHON
JesITe/TbHOCTH, CBSI3aHHOM C (PU3MKOM, MTOATOTOBKA K Jla/ibHekIeMy 00yueHHI0 B 3TOM
HarpaB/IeHUU ¥ 0CO3HaHHOMY BbIOOpY oOyuaroiumMucs oyayiedi mpodeccuuy;

. yCTaHOBJIeHUe [JOBepUTe/IbHbIX OTHOIIIEHUS] MEeXXY yUrTeeM U yueHUKaMH,
CTIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCTIPUSITUIO yUaIlIUMUCS TpeOOBaHUM U MPOCHDO yuuTelis,
aKTWBU3ALUU UX 1T03HAaBAaTeTbHOU JiesiTe/IbHOCTU U aKTHBHOCTY;

. noOy»keHre 00yJaroLuxcsi K co0/I0JeHHI0 Ha YPOKe OOIIeNpUHSATBIX HOPM
TIOBe/IeHVs], TIPaBUT OOITIEeHHsT CO CTapIIMMU (YUUTEISIMH) U CBEPCTHUKAMU (IITKOJTbHUKAMM);
. WCTIO/Tb30BaHKe BOCTIUTATe/IbHBIX BO3MOXKHOCTeH cofiep>KaHusi yueOHOro npeimMeTa

yepe3 IEMOHCTPAI[UI0 00YYarOI[UMCS IPUMEPOB OTBETCTBEHHOTO, TPaXK/JaHCKOTO TIOBEZIEHNS,
TIPOSIBJIEHUST UeIOBeKOJI00us U JoOpocep1euHOCTH;



. OpraHu3aLyio e cTBa MOTUBUPOBAHHbBIX U 3PYAUPOBaHHbBIX YUallIUXCs HaJ

MX HeyCreBarolUMU OJHOK/IaCCHUKaMHU.

CornacHo Paboueli nmporpaMmbl BOCITUTAHUS, BOCTIUTATe/IbHBIN MMOTeHL[Hal yueOHOro Tipe/iMeTa
«®u3rKa» Ha yPOBHE OCHOBHOTO 00111ero 0Opa3oBaHMs peasr3yeTcs Ha JiesTelTbHOCTHOM OCHOBe
yepes:

. TIpUBJIeYeHHe BHUMaHUsI 00yJaroLXcsl K leHHOCTHOMY acIleKTy M3yJ4aeMbIX Ha

yPOKax sIBJIeHHI, OpraHr3aLiii0 paboThI C TI0JTyuyaeMoU Ha ypoke UHGopMarel Gpusndyeckoro
cofiep>KaHusi, BK/ItoUasi “iH(QOpMAaIMI0 O COBPeMEeHHbIX JOCTI)KeHUsIX GU3MKH; aHaIu3 U
KpPUTHUECKOe OlleHMBaHWe MHGopMaLuy;

. TIpUMeHeHNe Ha YPOKe MHTePaKTUBHBIX (hOpM pabOThI C 00yUaOIIMMUCS:
VHTeJUIeKTyaTbHBIX UTP, CTUMY/IMPYIOL[UX TI03HaBaTeIbHYH0 MOTUBALIMIO 00YUaroIIUXCs;
IMJaKTUYeCKOTO TeaTpa, I/ie TIo/yueHHbIe Ha YPOKe 3HaHUS OOBITPHIBAIOTCS B

TeaTpasbHBIX IOCTAaHOBKAX; TPYIINIOBOM paboThl WK paboThI B Mapax, KOTOpbie yJar
00yyJaroImuxcst KOMaH/IHOW paboTe ¥ B3aMMOZEHCTBUIO C IPYTUMU 00y UarOIUMUCST;

. VHULIMMPOBaHUe U TIOZIeP)KKY UCCIIeJ0BaTeIbCKOM JIesiTe/TbHOCTH 00yYaroIuxcs B
paMKax peanv3alyyd UMY UHAVBU/ya/IbHBIX U TPYIIIOBBIX MCC/Ie[0BaTeIbCKUX POEKTOB, UTO
JaeT 00yuaromyUMCsi BO3MOXXHOCTDb TIPHOOPeCTH HaBbIK CAMOCTOSITE/TEHOTO PellieHus IPo0IeMbl,
pa3BUBaeT yMeHHs HaO/M0aTh TIPUPO/HLIE SIBIEHUS], BBITIOHATE OTIBITHI U 9KCIIepUMeHTa/TbHbIe
WCCIIeIOBaHMS C UCTIO/Ib30BaHUEM M3MepUTe/TbHBIX MPUOOPOB, (hopMUpPYyeT HaBBIK
reHepupoBaHus U 0()OpMIIeHHsI COOCTBEHHBIX W/leH, HaBbIK MyOIMYHOTO BLICTYTUIEHUS Tiepes
ayJJUTOpHel, apryMeHTUPOBaHUs U OTCTauBaHUs CBOeH TOUKU 3peHMUS;

. 3HAaKOMCTBO CO c(hepaMu rpodecCcroHaIbHON JesiTeTbHOCTU, CBSI3aHHBIMU C (DU3UKOH,

Y COBpPeMEeHHbIMU TeXHOIOTUSIMU, OCHOBAaHHBIMU Ha JIOCTIXXKeHUsIX (HH3UUecKoi HayKu, UuTo
CrI0CcOOCTBYeT pa3BUTHIO TPe/ICTaB/IeHUM 0 BO3MOXKHBIX chepax Oyayiieit npodeccroHanbHOM
JesITe/TbHOCTH, CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K Jla/ibHeHIeMy 00yueHH0 B 3TOM
HarpaB/ieHUU U 0CO3HaHHOMY BBIOODY 0OyuaroLmMucs Oyayiei npodeccum;

. yCTaHOBJIEHUEe [JOBepUTeIbHbIX OTHOLIEHUS] MeXXY yUrTeleM U yueHUKaMH,
CIMOCOOCTBYIOIIMX TTO3UTHBHOMY BOCTIPUSITHIO YYaIlMMUCs TpeOOBaHUM U MPOCKO yuuTeris,
aKTMBHU3ALIUU UX 103HaBaTeTbHOU JiesiTe/IbHOCTU U aKTHBHOCTY;

. noOy>xeHre 00yJaroIuxcsi K COO/II0JeHHI0 Ha YPOKe OOIIeNpPUHSTHIX HOPM
TIOBe/IeHVs], TIPaBUJT OOIIeHHsT CO CTapIIMMU (YUUTE/ISIMH) U CBePCTHUKAMU (IITKOJIbHUKAMM);
. MCTI0/Ib30BaHKe BOCTIUTATe/IbHBIX BO3MOXKHOCTeH cofiep>KaHusi yueOHOro npeamMeTa

yepe3 IeMOHCTPALUIO0 00YYarOIMMCs IPUMEPOB OTBETCTBEHHOTO, TPAXK/IaHCKOT'O TTOBEJIeHHs,
TIPOSIBJ/IEHHS] UeI0BEKOTIO0US U J0OpOCepJeuHOCTY;

. OpraHu3alyio 1e)cTBa MOTUBMPOBAHHBIX U 3PYUPOBAHHBIX YYallIUXCs HaJ,

VX HeyCIleBaroIMHU OZHOK/IaCCHUKaMH.



COJEPXXAHUME OBYYEHUSA
10 K/TACC
Pa3zpen 1. ®u3uka ¥ MeTOAbl HAYYHOIr'0 [TI03HAHUSA

®usrka — Hayka O npupoge. HayuHble mMeTOAbI MO3HAHUS OKpyXKarolero mupa. Posb
5KCIepUMeHTa U TeOPUU B TIpoLiecce MO3HaHUS MPUPO/ibl. DKCIIePUMEHT B (U3KKe.

MopenvpoBaHue (u3nuecKux siBjieHUA W mpoljeccoB. HayuHble rumnotesnsl. dusnueckue
3aKOHbI ¥ TeopuH. ['paHULIbI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.

Ponb u MecTo pusvku B (OpPMUPOBAaHUM COBPEMEHHOM Hay4yHOW KapTWHbI MUpa, B
NIPaKTUYeCKOU eaTe/IbHOCTH JIFOfIed.

Llemoncmpayuu

AmnarsnoroBsie 1 1(pOBbIe U3MepHUTeIbHbIE PUOOPHI, KOMITbIOTEPHBIE JATUYUKU.

Pazgen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanuueckoe gaBwKeHre. OTHOCUTENIBHOCTb MeXaHWUYeCKOro [AswkeHus. Cucrema
orcuéta. Tpaekropus.

[Tepemenienue, CKOpOCTb (CpefHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U YCKODeHHue
MaTepuaJbHOW TOYKM, X MPOEKLUU Ha OCH CHUCTeMbl KoopAuHaT. Cro)keHue nepeMeLieHnid U
CJI0KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ paBHOYCKODEHHOE TIpSIMOJIMHENHoe ABrkKeHWe. ['paduku 3aBUCUMOCTH
KOODP/ZIMHAT, CKOPOCTH, YCKOPEHUS, ITyTU U MepeMeleHUsI MaTepruaTbHOU TOUKU OT BPEMEHHU.

CBobosiHOe TIafieHue. Y cKopeHUe CBOOOJHOTO Ta/leHUs.

KpuBonvHeliHoe fBwkeHue. [IBI)KeHHe MaTepyuaibHOM TOYKHA II0 OKPYXKHOCTH C
MOCTOSIHHOW M0 MOJYJII0 CKOPOCTBbIO. YTJiOBasi CKOpPOCTb, JIMHeWHas CKopocTb. Ilepuop u
yacrorta obparrieHusi. [leHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHWueckyue yCTpPOMCTBA UM TMpaKTUYeCKoe TIpUMEHeHue: CIHUJOMeTp, [BWKeHHe
CHapsiOB, LieMHbIe ¥ PeMEHHbBIE MepeJjauu.

Llemoncmpayuu

Mopenb cucTeMbl OTCU8Ta, UTFOCTPALIS KWUHEMAaTHUYeCKUX XapaKTEePUCTUK JABVKEHUSI.

[Tpeobpa3oBaHue [BHXeHHUH C UCTIOIb30BAHKEM MPOCThIX MeXaHHU3MOB.

[TageHuve Ten B BO34yXe U B pa3peXeHHOM MPOCTPAHCTRBeE.

HabmroeHue Br>KeHus Tesla, OPOLLIEHHOTO M0/ YT7I0M K TOPU30HTY Y TOPHU30HTA/IBHO.

Vi3mepeHnue yckopeHHst CBOOOTHOTO Ta/IeHUSI.

HaripaBsieHve CKOpOCTH IpY ABVKEHUU T10 OKPYKHOCTH.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabombl

V3yyeHrie HepaBHOMEPHOT'O JBV)KEHUSI C Lie/IbI0 OTpefie/ieH|s MTHOBEHHOW CKOPOCTH.

WccnepoBanme  COOTHOLIEHUsT  MeXAYy — NYTSIMM,  [OPOMJEHHbIMM  TeJOM  3a
roc/ieloBaTe/lbHble paBHble IIPOMEXYTKU BpeMeHU IIpU PaBHOYCKOPEHHOM [JBHWKEHUU C
HaYya/IbHOU CKOPOCTBIO, PaBHOU HYJIIO.

W3yueHune ABM>KeHUs 1IapYKa B BSI3KOM >KUJKOCTH.

V3yueHue qBW>KeHUS Tesla, OPOIIIEHHOTO FOPU30HTA/IBHO.

Tema 2. lunamuka

[Tpunimn otHocuTenbHOCTH ["anunes. [lepsoii 3akoH HetoToHa. VHeprianbHble CUCTEMBbI
oTCuéra.

Macca tena. Cuna. IlpuHuumn cyneprniosunuu cuil. Bropoit 3akoH HeroToHa fj1s
MaTepuasbHON TOUKU. TpeTrii 3akoH Hbl0TOHa /17151 MaTepuabHbIX TOUeK.

3aKOH BCeMUPHOro TaroreHus. Cua TsokecTd. IlepBasg KocMUueckast CKOPOCTb.

Cwuna ynipyroctu. 3akoH I'yka. Bec Tena.

Tpennie. Buzbl TpeHus (TIOKOs, CKOJIbKeHMs], KaueHus1). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKO/b)KeHUsl U cuia TpeHus nokosi. Kosgduuyent tpenus. Craa cONpoOTUB/IEHUS
TpU ABW)KEHUU TeJla B )KUJKOCTU WUJIU Tase.

[MocTymaTesibHOE U BpalllaTe/bHOe JBM)KeHHe abCOMIOTHO TBEPOTO Tea.



MoMeHT cuibl OTHOCUTEJILHO OCU BpalljeHus. [11e4o cusbl. Y C10BUsl paBHOBeCHsI TBEPJOro
Tena.

TexHWuyecKkue yCTPOMCTBA W MpaKTAYeCKoe IIpUMeHeHHe: TOJNITHMKY, [BWKeHue
HCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SBneHue uHepLUM.

CpaBHeHHe MacC B3aUMO/eMCTBYIOLLUX Tel.

Bropoti 3akoH HeroToHa.

Usmepenue cu.

CrnoxeHuve cul.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT e opMaLiyu.

HesecomocTs. Bec Tesna 1py yCKOpeHHOM MO bEMe U NaZleHUH.

CpaBHeHMe CUJT TPeHUS! TIOKOSI, KaUeHUs] U CKOJTbKeHUS.

YcnoBusi paBHOBecHsl TBEPZOTro Tesia. Buzibl paBHOBecusl.

YueHuueckuli 5kcnepumeHm, 1abopamopHble pabombl

V3yuenue qBr>keHUs1 OpyCKa Mo HAKJIOHHOM MJIOCKOCTH.

WccnepoBanue 3aBUCMMOCTH CWJT YIIPYTOCTH, BO3HUKAKOLIUX B MPYXKUHE U PE3UHOBOM
obpa3iie, oT Ux JedopMariuu.

VccnenoBanue ycioBri paBHOBeCHsI TBEP/IOT0 TeJla, UMEIOILero OCh BpalleHusl.

Tema 3. 3aKkOHbI COXpaHeHUs1 8 MEXAHUKe

NMnynbc MaTepraibHOM TOUKM (Tesa), CUCTeMbl MaTepUaibHbIX ToueK. VIMIybC CUbI U
V3MeHeHVe UMITyJ/IbCa Tejla. 3aKOH COXPaHeHMsI UMITyJ/ibCa. PeakTHBHOe JIBHKEHHe.

Pabora cusbl. MOIIHOCTH CHJIBL.

KuneTnueckasi 3Heprusi MaTepyaibHOW TOUuKU. Teopema 00 W3MeHeHNH KMHeTHUeCKOU
SHEepPryu.

[ToTteHuumanbHast sHeprus. [loTeHLManbHas SHeprys ynpyro AedopMUPOBaHHOM TIPYKUHBI.
[MoTeH1MaMbHAasE SHEPTHS TeJla BOIM3K MTOBEPXHOCTH 3eMITH.

[MToreHMaBHBIE ¥ HETIOTEHIMAIbHbIe CH/bl. CBsi3b PAa0OTHI HETIOTEHIUATBHBIX CHIT C
H3MeHeHneM MeXaHWUYeCKOW SHepryuy CUCTeMbl Tesl. 3aKOH COXpaHeHUs MeXaHUUYeCKOM SHepruu.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHUUecKre yCTPOMCTBA M TMpAKTHUYeCcKoe MpUMeHeHHe: BOAOMET, KOIEp, MpY KUHHBIM
MHCTOJIeT, JBWKEHHe PakKerT.

LemoHcmpayuu

3aKOH COXpaHeHUs! UMITYJIbCa.

PeakTuBHOE ABMKEHUeE.

[Tepexop MOTeHI[MATLHON SHEPTHUH B KWHETHUECKYHO U 00paTHO.

YueHuueckuli 3KkcnepumeHm, 1abopamopHbie pabombl

V3yuenune abCOFOTHO HEYIIPYTOTO yzapa C MOMOINbIO0 /IBYX OAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

VccnemoBanve CBsi3u pabOTHI CHJIBI C UI3MEHeHHEeM MeXaHWUeCKOW YHepryu Teja Ha
ripuMepe pacTsKeHUs pe3MHOBOI0 JKI'yTa.
Pa3zgen 3. MosieKyisipHas ¢pu3MKa U TepMoJUHAMHKA

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHEMUYecKoli meopuu

OCHOBHBI€ TIOJIOXKEHHST MOJIEKY/IIPHO-KMHETUUECKOM TEOPUM U UX OMBITHOE 000CHOBaHHe.
BpoyHoBckoe gaBwkeHue. [duddy3us. XapakTep [ABWKEHHST M B3aUMOJENCTBUSI UaCTHL]
BelecTBa. MoJie/ld CTPOEHUsI Tra30B, >KUAKOCTeH U TBEDPALIX Tel W OOBSICHEHHe CBOWCTB
BellleCTBA Ha OCHOBe 3THUX Mogesneill. Macca u pa3mepbl MosieKysn. KosinuecTBo BelllecTBa.
[ToctrosiHHasi ABorazpo.

TeruioBoe paBHoBecure. TemnepaTtypa U eé usmepenue. Illkana remnepatyp Llenbcus.

Mogens npeanbHoro rasa. OCHOBHOe ypaBHeHHEe MOJIEKY/ISIPHO-KMHETUUeCKOM TeopUu
uzieabHOTO ras3a. AOCO/OTHasi TemriepaTypa Kak Mepa CpeJHeld KWHETUYeCKOW SHepruu
TeIUIOBOTO [JBWKeHUs: uvactull rasa. lllkama Temmneparyp KenbBuHa. ['a3oBble 3aKOHBI.
YpaBHeHUe



MengeneeBa—KnarnelipoHa. 3akoH [lanbToHa. M3ompoliecchl B WjjeaTbHOM ra3e C MOCTOSTHHBIM
KOJIMUeCTBOM BelllecTBa. ['padmyeckoe ripejcTaB/eHHe W30IPOLIECCOB: M30TepMa, M30X0pa,
r3o0apa.

TexHUYeCKre yCTPOMCTBA U TIPaKTHUeCKoe IpUMeHeHHe: TepMoMeTp, bapomeTp.

Llemoncmpayuu

OnbIThl, [JOKa3blBalole [UCKPeTHOe CTpOeHue BelllecTBa, ¢ororpadguu MomeKysn
OpraHUYeCcKHUX COoeJIMHEeHUM.

OnbiTh N0 AW dY3UM KUAKOCTEN U ra3oB.

Mogens 6pOYHOBCKOTO JBM>KEHUSI.

Mopgens onbita LTepHa.

OnbIThl, JOKa3bIBalOLIMe CyllleCTBOBaHUE MeKMOJIEKY/ISIPHOTO B3aUMO/IeCTBUS.

Mogens, WUTIOCTPUPYIOLLas IPYUPOAY [aB/ieHts ra3a Ha CTEHKU COCyZa.

OMnbIThI, W/TFOCTPUPYIOLIME YDaBHEHME COCTOSIHUS UeaJbHOr0 ras3a, M30MpoLecChl.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabombl

OmpezienieHre MacChl BO3[yXa B KJ/AaCCHOM KOMHaTe Ha OCHOBe H3MepeHuM 00béma
KOMHAThI, aBJIeHUsI U TeMIepaTypbl BO3Ayxa B Hel.

VccnenoBanue 3aBUCMMOCTH MeXX/y lTapaMeTpaMy COCTOSTHUS pa3peXkeHHOro rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepmogrHaMuueckasi cucteMa. BHyTpeHHsis SHeprusi TepMOJMHAaMUUeCKOW CHUCTeMbl U
crioco6pl eé u3MmeHeHus. KonmuectBo TerioTel U paboTta. BHYTpPeHHsIs SHEPrysi 0JHOaTOMHOTO
WJleaJlbHOTO rasa. Buapl Temuionepefiaud: TeUIONPOBOJHOCTb, KOHBEKLUS, W3/IyueHUe.
Y nenbHasi TEMI0EMKOCTD BelljecTBa. Ko/muecTBO TemyoThl NPy Tersionepeaue.

[Mousitne 06 agmabaTHoM Tiporjecce. [lepBbiii 3aKOH TepMOAWHAMMKH. IIprMeHeHue
TIepBOTO 3aKOHA TePMOJMHAMUKH K M3ornpolieccaM. I'paduueckast uHTepripetarsi paboThI rasa.

Bropotii 3aK0H TepMoiHaMUKH. Heo6paTHMOCTE MPOLIeCCOB B TIPHUPO/IE.

TernoBble MallvHbL. [IPUHIMITLI IeHCTBUS TEIJIOBbIX MailiiH. [Ipeobpa3oBaHysi 3HEPTHH B
TeTUIOBBIX MallliHaX. Ko3duimeHT mone3Horo AelcTBus TeruioBou MammmHbl. [{ukn KapHo u
ero K03 GUIMEeHT T10/Ie3HOTO AeMCTBUs. DKOJIOTHUecKre Mpob/ieMbl TeTI09HEepPTreTUKH.

TexHuyeckrue YCTPOMCTBA U TIpaKTUUeCKOe TpUMeHeHHWe: J[BUrarejib BHYTPeHHero
cropanwsi, ObITOBOM XONOAWIBHUK, KOHAULIIOHED.

LemoHcmpayuu

Vi3MeHeHWe BHyTpeHHel SHeprud Teja TPU COBEpIIeHWH pabOThI: BBIIET TMPOOKH W3
OyTBIIKM TIOJ| [IeHiCTBEeM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe MyTéM
TpeHus (BUe0leMOHCTpaIus).

V3MeHeHVe BHyTpeHHeN 3Hepruy (TeMriepaTypbl) Tejla py Terionepezaue.

OmnbIT 110 aguabaTHOMY PaCIIMPeHHI0 Bo3yxa (OTBIT C BO3AYLIHBIM OTHUBOM).

Mo/ieii MapoBOU TypOWHBI, IBUTaTe sl BHYTPEHHEr0 CrOPaHKsl, PEAaKTUBHOT'O IBUTATeIsl.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombil

V3mepeHue yieIbHOM TeI0éMKOCTH.

Tema 3. Aepecamnble cocmosiHus eeujecmea. dDazoebie nepexoobl

[Tapoobpa3oBanue W KOHJeHcanus. VicriapeHne u  KurieHde. AOCOMIOTHasE W
OTHOCHTe/IbHas BIAKHOCTh BO3/yxa. HachIleHHbIN map. Y/enbpHas TerioTa napooopa3oBaHusl.
3aBUCUMOCTh TeMIlepaTyphbl KUIIeHHUs OT JaBJIeHUs.

TBépaoe Teno. Kpucrannmueckre u amopdHbie Tesia. AHU30TPOIIMSI CBOWCTB KPUCTAJIIOB.
Kugkue kpucta/ibl. CoBpeMeHHble MaTepuasbl. [lyiaBjieHWe W KpuCTa/uymM3alvs. Y AeabHast
TeryioTa TiaBieHus. Cyommumarusi.

YpaBHeHue TeruIoBOro 6anaHca.

TexHuyeckre yCTpPOWCTBA M TPAKTUYECKOe TPUMEHEHHe: TUIPOMeTpP U TICUXPOMeTP,
KaJIOpUMETpP, TEeXHOJIOTMM  TI0JlyYeHHsI COBPEMEHHbIX MaTepuaaoB, B TOM  4YUCJIe
HaHOMAaTepHuasioB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu



CBoliCTBa HACBIIIEHHBIX N1ApOB.

Kunenue npy NOHW)KeHHOM [IaBJIeHUM.

Crioco6bl M3MepeHUs BIIaKHOCTH.

HabmtoeHre HarpeBaHus Y TJIaB/IeHUsT KPUCTA/UTHUECKOTO BelecTBa.

LeMOHCTpaLys KpUCTa/IIOB.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabombl

V3mMepeHne OTHOCHUTETbHOM BIQ)KHOCTU BO3/yXa.

Pa3zpen 4. DnekTpojHaMHKa

Tema 1. Dnekmpocmamuka

OnekTpy3alys Tea. OJIeKTpUYecKui 3apsi[. /[lBa BuZA 5/1eKTPUUECKUX —3apsi/ioB.
[IpoBOAHMKY, IU3/IEKTPHUKU U MIOJYIPOBOJHUKN. 3aKOH COXPaHEeHUs 3/IeKTPUUYEeCKOro 3apsi/a.

B3aumopgeiictBue 3apsiioB. 3akoH KysioHa. ToueuHbld 3/1IeKTpUYECKUM  3apsi,.
Onektpuyeckoe rosie. HanpsokEHHOCTb 3/1eKTpUueckKoro mosiA. [IpuHuMI - CyneprosuLyvu
3/1IeKTPUYECKUX T0J1el. JIMHUM HanpsHKEHHOCTH 3/1IEKTPUUeCKOro MOJIs.

PabGota cun asekTpoctaTueckoro rmosis.  [ToreHrwman. Pa3HOCTh  TIOTEHIMATIOB.
[1poBOAHUKY M AU3JIEKTPUKM B 3JIeKTPOCTaTUYECKOM ITosie. [IuseKTpuueckasi IIpOHULIAEMOCTb.

OnekTpoéMKOCTb. KoHfeHcaTop. D/eKTPOEMKOCTh IJIOCKOIO KOHJEeHCaTopa. OHeprus
3apsUKeHHOI'0 KOH/leHcaTopa.

TexHUUeCcKre YCTpOMCTBA M MpPaKTHUUeCKOe TPUMEHEHHe: 3/1eKTPOCKOM, 3/1eKTPOMETP,
3/IeKTPOCTaTHUUeCKasl 3alljUTa, 3a3eM/IeHHe 3JIeKTPONPUOOPOB, KOHAEHCATOp, KOMUPOBA/bHBIM
anmnapar, CTPYWHBIU [IPUHTEP.

Llemoncmpayuu

Y CTpPOWCTBO Y MPUHLUI AEUCTBUS 37IeKTPOMeTpa.

B3aumo/eiicTBre Has1eKTPU30BaHHBIX Tel.

DJIeKTpUYecKoe I10J1e 3apsyKeHHbIX TeJl.

[IpoBOHMKY B 371eKTPOCTaTUUYECKOM I10JIe.

OneKTpocTaThyeckas 3allura.

[V371eKTPUKHU B 3/1eKTPOCTaTUUECKOM I10J1€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOH/|eHCaTopa OT IUIOLA/IU [JIaCTHUH,
PaCCTOSTHUSI MEX/Jy HUMH U IU37IeKTPUUECKOUN MPOHULIAeMOCTH.

OHeprus 3apsKeHHOr'0 KOHZeHcaTopa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombil

N3mepeHue 3/1eKTPOEMKOCTH KOH/IeHCaTOopa.

Tema 2. ITocmosiHHbIl 31eKmpuydeckulli mok. Toku 8 pazauuHbIX cpedax

OneKTpUYeCcKUi TOK. YCJIOBUS CYyLL[eCTBOBAHUS 3/IEKTPUUECKOr0 TOKa. VICTOUHMKHM TOKa.
Cwuna toka. [TocTosTHHBIN TOK.

Hanpsikenuve. 3akoH Oma /151 yyacTKa Liernm.

OneKTpruyeckoe COMPOTHUBJ/IEHKE. Y penbHOe COMPOTHUB/IEHNE BellleCTBa.
[TocnenoBaresnisHOe, NapasienbHOe, CMeLlaHHOe COeJHeHKe ITPOBOJHUKOB.

Pabora snekrprueckoro Toka. 3akoH [xoyms—/IeHua. MoIIHOCTb 3/1IeKTPUYECKOTO TOKa.

ONeKTPOABWKYLLAsl CUla U BHyTPEeHHee CONPOTUB/IEHUE UCTOYHMKA TOKa. 3aKkoH Oma zJ1s
TIOJIHOU (3aMKHYTOM) 3/IeKTpUYeCcKOU Lierny. KopoTKoe 3amMbIKaHue.

ONeKTPOHHas IPOBOAMMOCTb TBEPABIX MeTa/lJIOB. 3aBUCUMOCTb COIIPOTUB/IEHUS] METa/l/IOB
oT TeMriepatypbl. CBepXIpOBOJUMOCTb.

OneKTprUYecKui TOK B BaKyyMe. CBOMCTBA 3/IEKTPOHHBIX TyUYKOB.

[MonyripoBoguuku. CoOCTBeHHass W TIpUMeCHass TIPOBOJUMOCTH ITOTYTIPOBOZHUKOB.
CoiicTBa p—n-niepexoa. [1onynpoBogHUKOBLIe TPUOOPBHI.

ONeKTpUYeCcKrMd TOK B pacTBOpPax M pacliaBaxX 3/eKTPOJUTOB. DJIEKTPOIUTHYECKast
Jycconanysi. DJIeKTPOIU3.

OmneKTprYecKui TOK B raszax. CaMoCToATeIbHbIM ¥ HeCaMOCTOATe IbHBIN pa3pss. MoHus.
[Inasma.



TexHuueckre YCTPOMCTBA M TMpaKTHUYeCKoe TMpUMeHeHWe: amIiepMeTp, BOJbTMETD,
peocTtat, HWCTOYHUKM TOKAa, 3JIeKTpPOHarpeBaTe/bHble TPHOOPBI, 3/IEKTPOOCBETUTE/TbHbIE
npubopbI, TEPMOMETP COIPOTHB/IEHUS, BAaKyyMHBIM U0/, TEPMUCTOPbI U (POTOPE3UCTOPHI,
TOTYTIPOBOIHUKOBBIN JUOJ, Ta/lbBaHUKaA.

Llemoncmpayuu

N3mepeHue cusibl TOKa U HAaNpsKeHUS.

3aBUCUMOCTb COMNPOTHMBJIEHUS LWINHAPUYECKHX TPOBOJHUKOB OT JJIMHBI, TUIOLAJU
TOMEepeuHoro CeyeHusi U MaTepuaria.

CwMmeliaHHOe coeIMHeHUe NPOBOJHUKOB.

[IpsiMoe W3MepeHMe 371eKTPOABWKYILEM CUbl. KOpPOTKOe 3aMblKaHHe TrajbBaHUUeCKOro
371eMeHTa U OL[eHKa BHYTPEeHHEero CONpOTUBJIEHMUS.

3aBUCUMOCTb COMPOTUB/IEHUSI META/IZIOB OT

TeMIiepatypsl. [IpoBOJMMOCTE 3/1€KTPOTUTOB.

WckpoBol pa3psig U NpOBOAUMOCTb BO3ZyXa.

OAHOCTOPOHHSS IPOBOAUMOCTb UO/A.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabombl

N3yueHure cMellIaHHOTO COeIMHEHUS] Pe3UCTOPOB.

N3mepenue 3/1eKTpOABMKYILEH CHATbI ICTOYHUKA TOKA M €r0 BHYTPEHHETr0 COMPOTHB/IEHHS.

Habsmoenue 3/1€KTposTH3a.

MexnpeaMeTHbIe CBSI3U

N3yuenne Kypca ¢usvku 6a3oBoro ypoBHSI B 10 Kiacce OCYIIECTB/ISETCI C yUETOM
cofiep>KaTelbHbIX MEXXIIPeJMEeTHBIX CBsi3el C KypcaMH MaTeMaTUKW, OWOJIOTHUH, XUMMUH,
reorpauy ¥ TEXHOJIOTUH.

MedicnpeOmemHble noHsimusi, CBsi3aHHble C K3y4YeHHeM MeTO/J0B HayuyHOro IO3HaHUS:
sIBJIeHWe, Hay4HbIM (akT, TUnoTes3a, (u3nueckas BeJWUMHA, 3aKOH, TeOpHs, HabJrofieHue,
5KCIIepUMEHT, MO/le/IMPOBaHue, MOJie/lb, U3MepeHue.

Mamemamuka: pellleHWe CHUCTEMbl ypaBHeHWH, JHHelHas GyHKIOMsA, Tmapabora,
ruriepboJia, Ux rpayKv U CBOMCTBA, TPUTOHOMETpUUeCKre (HYHKIUN: CUHYC, KOCUHYC, TaHTeHC,
KOTaHI'eHC, OCHOBHO€ TPUTOHOMETPUUYECKOe TOXKAEeCTBO, BEKTOPbl M WX MPOEKLUM Ha OCU
KOOD/IMHAT, C/I0’KeHHe BeKTOPOB.

Buosnoeusi: MexaHUUYeCcKoe JIBWKEeHWe B )KMBOH Tipupoze, auddysus, ocMoc, TerioodbMeH
JKUBBIX OPraHU3MOB (BU/IbI TeIlIONepe/iauk, Terj0BOe paBHOBeCHe), 37eKTpUUYecKue siBJIeHUs B
JKUBOU MpUpOJeE.

Xumusi: JUCKpeTHOe CTPOeHHe BellleCTBa, CTPOeHWe aTOMOB U MOJIEKYJ, MOJIb Bell[eCTBa,
MOJISIpDHasi Macca, TerJyioBble CBOWCTBA TBEPABIX TeJs, >KUJKOCTeHM W Tra3oB, 3/eKTpUYecKue
CBOMCTBA MeTasl/IOB, 3/IEKTPOIUTAYECKAs! AUCCOL[MALIMS, TalbBaHUKaA.

Teoepachus: BNaXXHOCTH BO3/lyXa, BETPbI, DapOMeTp, TEpPMOMETD.

TexHonozus: ipeobpa3oBaHue ABW)KEHHUM C UCIIO/Ib30BaHUEM MeXaHW3MOB, YUET TPeHUS B
TeXHUKe, MOJIIUIHUKA, UCMO/b30BaHUe 3aKOHAa COXpaHeHUsi UMIMYJbCa B TexHUKe (pakera,
BOZIOMET U JIDyTHWe), [[BUTaTellb BHYTPEHHEro CropaHus, TMapoBasi TypOWHa, ObLITOBOU
XOJIOAWIBHUK, KOHAULIMOHED, TEXHOIOTHUHY T0JlydeHUs COBPeMEHHbIX MaTeprasioB, B TOM YUC/ie
HaHOMaTepuaJoB, W  HAaHOTEXHOJIOTUW,  5JIGKTPOCTaTMYeCcKas  3aluTa,  3a3eM/IeHue
3/IEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, 3/IeKTPOHArpeBaTesibHble  MPUOOPHI,
3/IEKTPOOCBETUTE/IbHbIE TPUOOPHI, Ta/TbBAHUKA.

11 K/TACC
Pa3pgen 4. JieKTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKMpOMAZHUMHASA UHOYKYUs1

[TocTosiHHBIE MarHuThl. B3auMopeiCcTBHMe TMOCTOSIHHBIX MarHWTOB. MarHuTHoe ToJe.
BekTop maruuTtHOM MHAYKUMU. [IpUHLMN CyTIeprio3uLiii MarHUTHBIX ToJied. JIMHUYM MarHUTHOM
MHAYyKUMW. KapThHa MTMHWUN MarHUTHOW UHYKLIWU T10/Is1 TTIOCTOSIHHBIX MarHUTOB.



MarHuTtHoe 1ojie IPOBOJHMKA C TOKOM. KapTWHa JIMHUM WHAYKUAA MarHUTHOIO MOJIS
JUTMHHOTO TIPSIMOTO TIPOBOAHMKA M 3aMKHYTOT'O KOJIbL[€BOTO MPOBOJHWKA, KATYIIKU C TOKOM.
OmnwiT OpcTesa. BlauMogeiicTBre MTPOBOIHUKOB C TOKOM.

Cuna Amrnepa, eé MOZly/Ib U HallpaBJieHue.

Cuna JlopeHuia, eé MoAy/ib M HampapjieHue. [IBi>keHHe 3apsDKeHHOM 4YacTULIbI B
OJJTHOPOZIHOM MarHUTHOM T10J1e. PaboTa cumbl JIopeHiia.

fIBneHue 5/1€KTPOMarHUTHOM HWHAYKUMU. [IOTOK BeKTOpa MarHUTHOM WHAYKLIWU.
ONeKTpOABWXYILlas Cr/la UHAYKLMU. 3aKOH 3/1IeKTPOMarHuTHOM UHAyKLuu dapazes.

BuxpeBoe 3/eKkTpuyeckoe Tosie. OeKTPOJABIKYIAs CWAa WHAYKLUMU B TPOBOJHUKE,
JBIDKYILEMCS [IOCTYyTaTe/IbHO B OZIHOPOZAHOM MarHWTHOM I10J1e.

IIpaBusno Jlenua.

VHAyKTUBHOCTD. fIB/IeHHe CaMOMHAYKLMU. D/IeKTPOBIIKYILasl CHUla CAaMOUH/YKLUH.

OHeprusi MarHWTHOTO M0/ KaTYLIKU C TOKOM.

O/eKTpPOMarHruTHOe ToJIe.

TexHWuyecKre yCTPOMCTBA M TMpPaKTUUeCKoe TpHMeHeHUe: T[IOCTOSIHHble MarHuTHhl,
3/IeKTPOMAarHUTHI, 3JIEKTPOJBUTraTe b, YCKOPUTE/IN 3/IeMeHTapHbIX YacTHL], UHAYKL[MOHHAs [1eYb.

Lemoncmpayuu

OmnsIT Opcresa.

OTK/I0HeHYe 3/IeKTPOHHOTO IMyYKa MarHUTHBIM T0JIEM.

JIVMHWY MHAYKLAA MarHUTHOTO TIOJISL.

B3aumogeiicTBue [ByX MPOBOAHUKOB C TOKOM.

Cuna Amriepa.

[HencrBue cuibl JIopeHIla Ha MOHBI 3/1EKTPOJIUTA.

fIBneHue 371eKTPOMarHUTHOW MHAYKLUH.

IIpaBuio JleHua.

3aBUCHMOCTb 3/1IEKTPOJIBWKYILEH CH/Ibl UHAYKLMM OT CKOPOCTHU U3MEHEHWs] MarHWTHOTO
MOTOKa.

fIBneHve caMOUHIYKLIMH.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombl

V3yyeHrie MarHUTHOT'O MOJIS1 KATYLLIKHA C TOKOM.

WccnenoBanue eiicTBUSI IOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siBieHUs1 31eKTPOMarHUTHOW MHAYKLIUU.

Pa3pen 5. KosiedbaHusi 1 BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKmMpomMazHuUmHble Ko/1eoaHus

KonebartenbHass cucrema. CBoOOJHBIE MexaHMUeCKWe Kojiebanus. ['apMOHHMUecKue
Konebanus. Ilepwos, uacTtoTa, amrumatyga W ¢a3a KonebaHuil. [Ipy>KUHHBIA MasITHUK.
MaTeMaTHYeCKU MasiTHUK. YpaBHEHHE TapMOHHWYeCKMX KosieOaHuM. IIpeBpaiijeHHe >HEpruu
TIPY TapMOHUYECKHUX KOJle0aHusIX.

KonebarenbHbiii KoHTYp. CBOOO/[HBIE 3/IeKTPOMAarHUTHbIE KoJjiebaHUsi B U7eaTbHOM
KosiebaTeTlbHOM ~ KOHType. AHalOTUsi MeXAy MeXaHWUeCKMMH U 3J1eKTPOMarHUTHBIMU
KonebanusmMu. ®opmysia ToMcoHa. 3aKOH COXpaHEHUsI SHEPrUd B HjleaJlbHOM KoJiebaTeslbHOM
KOHTYpe.

[TpeacraBneHue 0 3aTyXaroluX KomeOaHUsX. BbIHYKIeHHbIe MeXaHUUeCcKre KoJyiebaHusl.
Pe3oHaHC. BeIHY)XJeHHBIE 37IeKTPOMAarHUTHbBIE KOJIeOaHUs.

[TepemeHHbIM TOK. CUHYCOMZA/bHBINA TlepeMeHHbIM TOK. MOII[HOCThL IepeMeHHOr0 TOKa.
AMIIMTYHOE Y [eliCTBYIOLee 3HaUeHre CUJIbl TOKA U HalpsDKeHUs.

Tpancdopmarop. TlpousBozcTBO, Tepefaua W mMoTpebsieHHe 37EeKTPUUYECKON SHEpPryu.
OKO/JIOTMUeCKWe pUCKKA TpU TPOM3BOACTBE 3JIeKTpo3Hepruu. KynbTypa HCIO/Ib30BaHUA
3/IeKTPO3HEPTYH B TIOBCEIHEBHOM >KHU3HU.

TexHHuyecKue yCTPOMCTBA W TNpakTUUeCcKoe IpUMeHeHHe: 3JIeKTPUYeCKUMM 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, JIMHUU 3/IeKTporiepeiay.



Llemoncmpayuu

VccnemoBanue mapaMeTpoB KosiebaTelbHOM CUCTeMbI (TIPY>KUHHBIN WM MaTeMaTHUeCKUi
MasiTHUK).

HabmtoeHue 3aTyxaroumx KoneOaHui.

VccnemoBanye CBOMCTB BBIHYKIEHHBIX KOeOaHHH.

HabmtoeHve pe3oHaHca.

CBo0Oo/HBIE 3/IEKTPOMAarHUTHbIE KOebaHusl.

OcuunnorpaMMbl — (3aBUCMMOCTM  CW/IBI TOKA W HalpshkeHUs: OT BPeMeHHU) s
3/IEKTPOMAarHUTHBIX KOJleOaHuU.

Pe3oHaHC npu nocnefoBaTeNIbHOM COeAVHEHHWH Pe3UCTOpa, KAaTyIIKU WHAYKTUBHOCTH U
KOH/ZIeHcaTopa.

Mogenb TMHUM 3/1eKTpoIepejauu.

YueHuueckuli 3kcnepumeHm, 1a6bopamopHble pabombil

WccnenoBanvie 3aBUCHMOCTH TIepHOZA MajibIX KoJsiebaHUi rpy3a Ha HUTH OT JI/TMHBI HUTH U
Macchbl rpys3a.

VccnenoBanve TmepeMeHHOrO TOKa B LenNd W3 [OC/Ie[0BAaTe/NbHO COeIUHEHHBIX
KOH/IeHCaTopa, KaTyIlKU U pe3ncTopa.

Tema 2. MexaHuuyeckue u 3/1eKMpOMAzHUIMHbLE 80/HbI

MexaHnueckye BOJHBI, YCI0BUS pacripoctpaHeHus. [lepuog. CKOpoCTh pacnipocTpaHeHust
W pAavHa BoJsiHBL [lomepeuHble M MpoJO/bHbIE BOJHBL VHTepdepeHiuss u  gudpakius
MeXaHWUYeCKHX BOJIH.

3ByK. CKopocTh 3ByKa. ['pOMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONeKTPOMarHWTHbIe BOJIHBL. Y C/IOBUSI U3/1y4YeHUs 3/IeKTPOMarHWUTHBIX BOJH. B3anMHas
opueHTalysi BeKTopoB E, B, V B 3nekTpomarHutHoli BosHe. CBOMCTBa 3/IeKTPOMarHUTHBIX
BOJIH: OTpakeHWe, TIpeJioMJieHue, TMosisspu3ays, Audpakius, uHTepdepeHius. CKOpOCTb
3/1eKTPOMarHUTHBIX BOJIH.

[ITkana 3/1eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 5/1eKTPOMarHUTHBIX BOJH B TeXHUKEe U
OBITY.

[TpyvHLMITBI paOCBA3U U TeneBUAeHus. Paagurosiokanus.

ONeKTPOMarHWTHOE 3arpsi3HeHNe OKPY Kalolllel CpeJibl.

TexHUuyeckue yCTPOMCTBA M NpakTUYeCKOe NMpHMeHeHVe: My3bIKajbHble WHCTPYMEHTSI,
y/IbTPa3ByKOBasi JMarHOCTHKA B TEXHHKe U MeJULMHe, paZiap, pPaJuoNpUEMHUK, TeJeBU30p,
aHTeHHa, TesiepoH, CBU-reun.

Llemoncmpayuu

O6pa3oBaHue U pacripocTpaHeHre MOoTMepeyHbIX U MPOJO0IbHBIX BOJIH.

Kosnebtorrieecst Tesio Kak MCTOYHUK 3BYKa.

HabntofeHue oTpakeHus1 U MpesioM/IeHHs] MeXaHUUeCKUX BOJIH.

Habnromenue nntepdepeHiiuu U Audpakiiuy MeXaHUIeCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabnromeHre CBSI3M TPOMKOCTH 3ByKa W BBICOTBI TOHa C aMIUIUTYOM W UaCTOTOMN
KoJie0aHUH.

WccnenoBanve  CBOWCTB — 371eKTPOMAarHWTHBIX — BOJIH:  OTpa)keHWe, MperioM/eHuUe,
noJisipy3aLus, Judpakuys, uHTepdepeHLusl.

Tema 3. Onmuka

I'eometprueckas onrtvka. [IpsmosivHeriHOe pacpocTpaHeHue CBeTa B OJHOPOJHOU cpefe.
Jlyu cBeta. ToueuHbIl UICTOYHUK CBeTa.

OTtpakeHue cBeTa. 3aKOHbI OTpa)keHUsi cBeTa. [locTpoeHHe H300pakeHUI B TIIOCKOM
3epkaiie.

[MpenomneHnue cBeTa. 3aKOHbI TIpe/ioM/eHHsi cBeTa. AOCO/OTHBIA TOKa3aTeslb
nipesiomsieHusi. [losHoe BHyTpeHHee oTpa)keHHe. [IpefiesibHbIN yroa TMOMHOTO BHYTPEHHEro
OTpa’KeHHsl.



Hucniepcust cBeta. CnoxHbINM cocTaB Oesoro cBeta. LigeT.

Cobuparoujie M pacceuBaroiiye JdH3bL. ToHKas /uH3a. @DOKycHOe paccTosiHHe W
orTHMUecKasi Chja TOHKOM /H3bI. [TocTpoeHue n300paxkeHHi B COOMPAIOIINX U pPaCcCerBarOLUX
nuH3ax. PopMysia TOHKOM JIMH3BL. YBeIuueHue, jaBaeMoe JTIMH30i.

[Ipenenbl IPUMEHUMOCTU F€OMETPUUECKOM OINTHKH.

BonHoBass ontuka. WHTepdepeHiuss cBeta. KorepeHTHble KCTOYHMKH. Y CJIOBUS
HabJ/roIeHrs MAaKCHMYMOB ¥ MUHUMYMOB B MHTep(}epeHIMOHHOW KapTHHe OT [IByX CHH(a3HBIX
KOTepeHTHBIX UCTOUHUKOB.

Oubpakiuss cBera. [JudpakijioHHass peIéTKa. YcaoBUe HaO/IOJeHUs TJIaBHBIX
MaKCHMYMOB TIpH Ma/IeHHd MOHOXPOMAaTUUYeCKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEeIIETKY.

[Tonspusaiysa ceeta.

TexHuueckue YCTpOWCTBa M MpakTUUecKoe TpUMeHEeHWe: OUKHW, Jiyma, (oToarnmapar,
MPOEKLIMOHHBIA ~amnmapar, MHUKPOCKOI, TeJIeCKOI, BOJIOKOHHAs ONTHKa, Au(pakiroOHHAas
perIéTKa, MoJIsspous,.

Llemoncmpayuu

[TpsiMosivHelHOe pacrpocTpaHeHre, OTpakeHWe U mpesiomsieHre cBeta. OnTUuecKue
pUOOpHI.

[TosHOE BHYTpeHHee oTpa)keHHe. MoJiesib CBETOBO/a.

VccnemoBaHye CBOMCTB M300pakeHU B TMH3aX.

Mojenu MUKpPOCKOIIa, TelecKora.

Habmropenue nntepdepeHiuy cBeTa.

Habmofenve qudpakiyuy ceeta.

HabrozeHue qucnepcuu cBeTa.

[TosyueHue crieKTpa C MOMOILBIO TTPU3MBI.

[TonyueHure crieKTpa € MOMOIIBIO AU(PaKLMOHHOMN PeIIETKY.

HabsrozeHue nonsipusalyu cBeTa.

YueHuueckuli 3KcnepumeHm, 1a6opamopHble pabombl

Vi3mepeHue roKa3saTeJisi IpeioM/IeHUsI CTeK/Ia.

VccnenoBanuie CBOMCTB M300pa’keHUH B JIMH3AX.

HabozeHue fucnepcuu cBeTa.

Pa3pen 6. OcHOBBI Crielja/IbHOM TeOPHH 0THOCUTE/TbHOCTH

['paHullbl MPUMEHUMOCTH KIacCUUeCKoW MexaHUKW. [locTynathl crieliiasbHOW Teopuu
OTHOCUTE/IbHOCTHA: HHBApUAHTHOCTb MOJYJ/si CKOPOCTM CBeTa B BaKyyme, [PUHLMI
OTHOCHUTE/IbHOCTH DWHILTEeNHa.

OTHOCHTENBHOCTE OJJHOBPEMEHHOCTH. 3aMe/ijieHre BpEMeHU 1 COKpalljeHUe [I/TUHBI.

OHeprusi U UMITy/IbC PeIITUBUCTCKON YaCTHULIBI.

CBs3b Macchl € SHepruel ¥ UMIyJ/IbCOM Pe/IITUBUCTCKOM YaCTULbl. JHEPTrHsl ITOKOS.
Pa3zgen 7. KBanToBas pusuka

Tema 1. Ds1emeHmbl K8AHMOBOL ONMUKU

®otonHbl. Popmyna [11aHKa CBsA3U 3Hepruu (POTOHA C €ro YacTOTOM. DHeprust U UMIYJIbC
dboToHa.

OtkpbiTe U ucciaenoBanve Gorodaddexkra. OmnbiTel A. T'. CroneroBa. 3aKOHbI
dotosddekra. YpaBHeHue JiiHiTeHa A1 poTo3ddexTa. «KpacHas rpaHuiia» dpotosddekra.

Haenenue ceeta. Omneite I1. H. Jlebenesa.

XUMHUeCKoe IeMCTBUE CBeTa.

TexHuueckue yCTpOWCTBa U MpakTUUecKoe rpruMeHeHHe: (OTo3/1eMeHT, (pOToAaTUMK,
coJiHeuHast OaTapesi, CBeTOUO/I.

LemoHcmpayuu

®oT1o3¢h(PeKT Ha yCTaHOBKE C [UHKOBOM TIJITAaCTUHOM.

VccnenoBaHue 3aKOHOB BHelllHero ¢oTo3gdekra.

Csetoauon,.



CostHeuHasi OaTapest.

Tema 2. CmpoeHue amoma

Mogens atroma TomcoHa. OmbiThl Pesepdopzia 1o paccessHuio o -uactui]. [lnaHeTapHas
Moziesib aToMa. [loctynatel bopa. 3nyuenue u norsoijeHre (POTOHOB TpU Tepexoje aToma C
OJJHOTO YypPOBHSl 5Hepruy Ha JApyrou. Bugael crnekTpoB. CHeKTp YpOBHeld SHeprud aroMma
BOZ0pPOZa.

BosHoBsle cBoiicTBa uactull. BosHel fe Bpoiins. KopryckyasipHO-BO/THOBOU [1yaU3M.

CrioHTaHHOEe U BBIHYKJ€HHOe U3/lyueHue.

TexHWueckue yCTPOMCTBA U IIPaKTHUeCKOe TIpUMeHeHHWe: CIIeKTpaJbHbIM aHaau3
(cekTpockomn), jla3ep, KBAHTOBbI KOMITbIOTEP.

LemoHcmpayuu

Mopensb onbiTa Pesepdop/a.

Omnpegenenyve A/1MHbI BOHBI J1a3epa.

HabnroeHye TuHeYaThIX CIIEKTPOB U3TyUYeHHsl.

Jlazep.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombil

HabmtoeHre TMHEHUATOTO CIIeKTpa.

Tema 3. AmomHoe s10po

OKCIIep¥MeHTh],  [l0Ka3blBarolue CJI0’KHOCTb CTpOeHUs  sjpa. OTtkpbITHE
pazaroakTuBHOCTU. OnbIThl Pe3epdopa no omnpeesieHr0 cocTaBa paiMOaKTUBHOTO H3/TyUeHusl.
CoiicTBa anbda-, 6eTa-, raMMa-u3nydeHusi. BivsiHue pa[u0aKTHBHOCTH Ha YKUBbIE OPraHU3MBbI.

OTkpeiTHe TIpOTOHAa W HeWTpoHa. HykoHHas mogenb simpa [eiizeHbOepra—lIBaHeHKO.
3apsp sagpa. Maccosoe uncio sigpa. V3otorsl.

Anbta-pacriai. JNMeKTPOHHBIA M TO3UTPOHHBIN Oera-pacriaz. 'amma-m3nyueHve. 3aKOH
pPaZiM0aKTUBHOIO pacrazja.

OHeprusi CBs3U HYK/IOHOB B sfjpe. fnepHble cuibl. [ledekT macchbl

snapa. AnepHble peakuyu. [leneHue U CUHTe3 sifiep.

SnepHbiii peaktop. TepmosiiepHblii cuHTe3. IIpoGsieMbl UM TIEPCIIEKTHBBI  SI/IePHOM
SHEepPreTUKU. JKOJIOTUYECKUe acreKThbl i/IePHOUN SHePreTHKU.

OnemeHTapHble YyacTULbl. OTKPbITHE NTO3UTPOHA.

Metoabl  HabmofleHUsT W perucTpalid — 37ieMeHTapHBIX — YaCTHII.

dyHaamMeHTabHbIe  B3auMojielcTBUsl. EAWHCTBO (U3MUeCKOW KapTUHBI

Mupa.

TexHUUeCcKre yCTPOMCTBA Y TPAaKTUYeCKOe MpUMeHeHue: A03uMeTp, Kamepa BuibCoHa,
siIePHBbIN peakTop, aToMHast boMo0a.

LemoHcmpayuu

CuéTUMK MOHU3UPYIOLMX YaCTHLI.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabombl

WccnenoBanue TpekoB YyacTui] (10 TOTOBBIM (oTorpadusim).

Pa3zpgen 8. D1ieMeHTBbI aCTPOHOMMH U aCTPO(PU3UKH

Otanbl pa3BUTHA  acTpoHOMMM. [Ipuk/iasHoe UM MHPOBO33peHYeCKOe 3HaueHue

actpoHoMud. Bup 3Bé3gHoro Heba. Co3Be3zusi, sipKHMe 3BE3[bl, TUIAHETBbI, UX BHUUMOE

[IBIDKEHUe.

ConHeyHas cucrema.

CosHue. ConHeyHasi akKTUBHOCTb. McTOuHMK 3Hepruu CosiHII@ M 3BE34. 3BE31bI, UX
OCHOBHbIe XapaKTePUCTUKU. [luarpamMma «CreKTpaibHbId K1acC — CBETUMOCTb». 3BE3[bI
IJIaBHOW T10C/7e/I0BaTe/IbHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTb» i 3BE&3/] TJIaBHOM
rocsieZloBaTe/lbHOCTU. BHyTpeHHee cTpoeHue 3Bé371. (CoBpeMeHHble TIpeJCTaB/leHUS O
MPOUCXOXKAeHUH U 3Bo/iroLK CoJHLIA U 3BE3/]. DTarlbl )KU3HU 3BE3].

Mneunsiii [Tyt — Haia ["anaktuka. [Tonoxxenue v aBmxenue Conxia B ['anaktuke. Turbl
rasiakTuk. PasroranakTiky v kBasaphbl. UEpHbIe JbIphI B siipax rajakTHK.

Bcenennasi. Pacumpenve BcenenHoil. 3akoH Xa66sa. Pa3beranue ramaktuk. Teopust
bosbiioro B3peiBa. PeqiMkTOBOE U3/1yUeHue.

MaciurabHas ctpyktypa BeenenHoil. MeTtaranakTHka.



HepertéHHbie pobieMbl aCTPOHOMUM.

YueHuueckue HabmoOeHust

HabtozeHusi HeBOOPYKEHHBIM T71a30M C HCIO/b30BaHWEM KOMITbIOT@DHBIX TIPUIOXKEHUH
JUIsL OTIpe/iesIeHUs TI0J10)KeHHsT HeOeCHBIX 00beKTOB Ha KOHKPETHYIO [IaTy: OCHOBHBIE CO3Be3/HUsI
CeBepHOrO 1oJyLIapysi U sIpKre 3B&3/bl.

HabGmrozmenus B Teneckon JIyHbl, riaHeT, Mieudoro ITyTw.

O6o0mariee MOBTOPeHHE

Ponb ¢u3MKKM M aCTPOHOMMM B 3KOHOMUUECKOW, TEeXHOJOTHYeCKOW, COLMa/JIbHOW U
3TUYecKOol cdepax [JesaTebHOCTU YeslOBeKa, pojb W MeCTO (GU3MKM U aCTPOHOMUH B
COBPeMEeHHOW Hay4yHOW KapTHHe Mupa, poOab (Qu3nueckod Teopud B (OPMUPOBAHUHU
Tipe/iCTaB/ieHni O (GU3NUECKOl KapTUHEe MUPa, MeCTO (pr3nYeCcKO KapTUHBI MUpa B 001ieM psay
COBpPEMEHHbBIX eCTeCTBEHHO-HAayUHbIX MPe/ICTaB/IeHUI 0 PUPO/E.

MexnpeaMeTHble CBA3U

N3yuenne kypca ¢usukud 6a3oBoro ypoBHS B 11 Kjacce OCYILIECTB/ISIETCS C YUYETOM
cofiep>KaTelbHbIX MEXXIIPeJMeTHBIX CBsi3ell C KypcaMH MareMaThKW, OWOJIOTHUH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

MesicnpeomemHble noHsimusi, CBsi3aHHble C K3y4YeHHEM METOJO0B HayYHOro ITO3HAHUS:
sIBJIeHWe, Hay4HbIM (akT, TuroTe3a, (u3uyeckas BeSWYMHA, 3aKOH, Teopus, HabmrogeHue,
5KCIIepPUMEHT, MOJieTMPOBaHUe, MO/le/b, U3MepeHue.

Mamemamuka: pellieHUe CUCTeMbl YpaBHEHUM, TPUTOHOMeTpUUeckKue (PYHKLIMU: CUHYC,
KOCUHYC, TaHIe€HC, KOTaHr'eHC, OCHOBHOE TPUTOHOMETPUUECKOe TOXKIeCTBO, BEKTOPbl M UX
MPOEeKLIMM Ha OCU KOOPAUHAT, CJ0)KeHHe BeKTOPOB, MPOW3BOJHbIE 3/ieMeHTapHbIX (YHKLIUH,
TIPU3HAKU TI0/J00MsT TPeYyTOIbHUKOB, OMpezesieHre TUIOLaAn TVIOCKUX GUryp u oobéma Tes.

Buonoeusi: 3/meKTpUUecKue SIBJI€EHUS B >KUBOW TIpUpPOZie, KoseOaTenbHbIE IBW)KEHUS B
JKUBOUW TIpUpOJle, ONTUYECKHE SIBJIEHUSl B JKUBOW MpHUPOJe, [elCTBUE paJyaliyd Ha >KUBBIE
OpraHU3MBl.

Xumusi: CTpoeHHMe aTOMOB M MOJIEKYJ, KpPUCTa//IMueckas CTPYKTypa TBEpZBIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTA/TMUECKON PeIIETKU, CIIeKTPa/IbHBIN aHa 3.

I'eoepacpus: mMarHuTHBIE MOMOCA 3€MJIH, 3a7l€)Kd MarHUTHBIX pyJ, OTOChEMKA 3eMHOM
MOBEPXHOCTH, TIpe/icKa3aHre 3eMJIeTPSCEeHUH.

TexHon02usA: MTUHUU SJIeKTpOIlepesiay, TeHepaTop MepeMeHHOr0 TOKa, 3/IeKTPO/[BUraTellb,
VWHAYKLUOHHasi Teub, pajap, PaJWONpUEMHUK, Te/leBU30p, aHTeHHa, TenedoH, CBY-meus,
TIPOEKI[MOHHbIN arrapar, BOJIOKOHHasi OTITHKA, COTHeYHasi 6arapesi.



IVTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mnpeamera «®dusmka» Ha ypoBHe cpefHero o6Iiero oOpa3oBaHUs
(ba30BBIi  ypOBEHb) [O/DKHO  00ECTeuuTb  IOCTWKEHWe  CAeAYHOIUX  JIMYHOCTHBIX,
MeTaripeIMeTHbIX U MpeIMeTHbIX 00pa30BaTe/bHBIX Pe3y/IbTaToB.

JINMUHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE pe3y/bTaThl OCBOEHHs yueOHOro mpeamera «®DH3MKa» [JO/DKHBI OTPaXKaTh
TOTOBHOCTb U CIOCOOHOCTH 0OYyUaroMIMXCsi PYKOBOZACTBOBAThCs C(HOPMUPOBAHHON BHYTPEHHeH
MO3UI[MeN JUYHOCTH, CUCTEeMON IIeHHOCTHBIX OpWEeHTal[i, TI03UTUBHBIX BHYTPEHHUX
yOexxeHnii, COOTBETCTBYKOL[UX TPAJULIMOHHBIM LIEHHOCTSIM  POCCHUMCKOTO  OOII[ecTBa,
paciliipeHye »KU3HEHHOTO OIbITa W OMbITa JeATeTbHOCTH B TIPOL[eCCe peanu3aliii OCHOBHBIX
HarpaB/IeHHUH BOCITUTATeTbHOU [1esITe/TbHOCTH, B TOM UKCJIe B YaCTH:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

Cc(OPMHPOBAHHOCTb ~ TPAXKAAHCKOM TIO3UIMKM  OOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT0 UJieHa POCCUICKOro 00I1eCTBa;

TIPUHSITHE TPAJUIIMOHHBIX O0II[eueIoBeUeCKUX TYMaHUCTHUECKUX U JIeMOKPAaTUUECKUX
LIeHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO JIeITe/IbHOCTb B MHTEpecaxX IpaXkJ[aHCKOTro 00IIecTBa,
yuacTBOBaTh B CaMOyTIpaB/ieHHH B 00pa30oBaTelbHOM OpraHu3alivy;

yMeHHe B3aUMOJIeMCTBOBATh C COLMATbHBIMA UHCTUTYTaMHd B COOTBETCTBUU C UX
GYHKUMAMY ¥ Ha3HaUeHHeM;

TOTOBHOCTb K T'YMaHHUTapPHON U BOJIOHTEPCKOM [1esiTeIbHOCTY;

2) IaTPUOTHUYECKOTO BOCIIUTAHUSA:

chOopMHUPOBAHHOCTh POCCUHCKOM TPaXkAaHCKOW UIeHTUUHOCTH, TIaTPUOTHU3Ma;

L[eHHOCTHOe OTHOIIIeHHe K TOCy/lapCTBeHHBIM CHMBOJIAM, JOCTH)KEHUSIM POCCUMCKUX
YU€HBIX B 00/1aCTH (PU3MKHU U TEXHUKWY;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

cchOopMHPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TTOBeIeH!S;

CTIOCOOHOCTH OL|€eHUBATh CUTYAI[MI0 U PUHUMAaTh 0CO3HAHHbBIE PellleHus], OPUEHTUPYSICh
Ha MOpa/IbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM UHCJIE B IeATEIbHOCTH YUEHOTO;

0CO3HaHHe JIMYHOTO BK/IaJja B IOCTPOEHUe yCTOMUMBOro OyAyIIiero;

4) 3CTeTHYEeCKOro BOCIIUTAHUS:

3CTeTUUYeCKOe OTHOIIIeHWe K MUPY, BK/TtOUasi 3CTETUKY HayYHOTO TBOPUECTBA, MPUCYIIETro
(hu3MyecKoi HaykKe;

5) TPy/A0BOT0 BOCIIUTAHUA:

MHTepeC K pa3iduHbiM cdepam TipodeccroHabHOM [1eaTe/IbHOCTH, B TOM UHCJIe
CBSI3aHHBIM C (U3MKOW W TEXHWKOW, YMEHHe COBepIllaTh OCO3HAHHBIM BHIOOp OyayIIel
nipodeccuy U peaiM30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TI/IaHbl;

TOTOBHOCTb M CTIIOCOOHOCTH K 00pa30BaHWIO M caM000Opa30oBaHMIO B 00s1acT (GU3MKHK Ha
TIPOTSDKEHUM BCel »KU3HU;

6) 3K0/I0rHuecKoro BOCIUTAHUS:

c(OpMHUPOBAHHOCTh YKOJIOTUUECKOU KYJIbTYPbI, 0CO3HaHUE T7100a/bHOTO XapaKTepa
9KO0JIOTMUeCKUX Tpobiem;

TJIaHMPOBaHKe U OCYILeCTB/IeHUe 1eHCTBUI B OKPY>Katolllel cpejie Ha OCHOBe 3HaHUSI
1je/leid yCTOMUMBOTO pa3BUTHS Ue/IOBEUECTBa;

pacivpeHre OfbITa [IeSTeJbHOCTH  SKOJOTMUYecKod HarpaBJIeHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAaHUM 110 PU3HKe;

7) leHHOCTH HAyYHOI'0 MO3HAHHUA:

c(OpMUPOBAHHOCTL MHUPOBO33DEHHS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY  YPOBHIO
pa3BuTUs (HU3UUECKOIN HayKW;



OCO3HaHUe 1IeHHOCTU Hay4YHOU JiesiTeJIbHOCTH, TOTOBHOCTD B Tpoliecce u3yueHusi GU3UKU
OCYILIeCTBJISITb IPOEKTHYIO U UCC/Ie/I0BaTeNbCKYIO [1esiTeIbHOCTh MHAWBU/Iya/IbHO U B TPYIIIIE.
METAIIPEAMETHBIE PE3YJ/IbTATbBI
ITo3HaBaTe/bHBIE YHHBepPCaIbHbIe yueOHbIe JeiiCTBUS
Ba3oBble joruyeckue JeMCTBUSA:

CaMOCTOSITe/IbHO (DOPMY/IMPOBATh U aKTya/U3MpOBaTh MpobieMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

OTpeiesisiTh Lie/v JeaTe/TbHOCTH, 3a/laBaTh [apaMeTphbl U KPUTEPUH UX JOCTHKEHMUS;

BBISIB/ISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUrsi B paCCMaTpPUBaeMbIX (PU3NUECKUX SIBJIEHUSIX;

pa3pabaTkiBaTh IJ1aH pelleHus Mpob/ieMbl ¢ YUETOM aHaM3a UMERIUXCsl MaTepralbHbIX
Y HemMaTepHrasbHbIX PeCypCOB;

BHOCUTb KOPPEKTHUBHI B /leATe/IbHOCTh, OLIeHWBATh COOTBETCTBUE Pe3y/IbTaTOB LIeJisM,
OLIeHMBATh PUCKU TOC/e/ICTBUM JesITe/IbHOCTH;

KOOD/IMHUPOBATb U BBITIONHATL paboTy B yC/IOBUSIX PeasbHOTO, BUPTYalIbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/IEHCTBUS;

pa3BUBATb KPEATHBHOE MbIIIJIEHHe TIPU PellieHUH >KU3HEeHHBIX MpobsieM.

Bba3oBble uccieoBaTe/IbCKUe JeUCTBYA:

B/Ia/IeTh HayUHOW TepMMHOJIOTHEN, K/IHOUeBbIMU TOHATUSIMM U MeToJaMu (hU3MuecKou
HayKu;

B/Ia/leTh HaBbIKaMU yueOHO-MCC/IeZloBaTe/IbCKOM M TIPOEKTHOM JiesiTeTbHOCTU B 00/1aCTH
bu3MKH, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEJTbHOMY TIOMCKY METO/IOB PellleHUs 3a/1au
(b131UeCcKOro cofepKaHusi, MIPUMEeHEHUI0 pa3/IMYHbIX MeTO/I0B TI03HAHMS;

B/a/leTb BU/AMHU [IeSITeIbHOCTU TI0 TIOJyYeHUI0 HOBOTO 3HaHWs, ero WHTepIipeTalvy,
npeobpa3oBaHUI0 ¥ TIPUMEHEHWI0 B Pa3/MUHBIX YyueOHBIX CUTyallUsX, B TOM 4HC/e TpHU
CO3/JaHUM yUeOHBIX TIPOEKTOB B 00/1aCTH (DU3UKH;

BLISIB/ISITH TIPUUYUHHO-C/Ie[ICTBEHHbIE CBSI3M W aKTyaJW3UpOBaTh 3a/auy, BbIJBUraTh
TUMOTe3y €€ pellleHus, HaxOJuUTh AapryMeHThI /s J[O0Ka3aTelbCTBa CBOMX YTBepKAEHUH,
3a/|aBaTh NapaMeTpbl U KPUTEPUU peLleHls;

aHa/IM3UpOBaTh TMOJyYeHHble B XOJe pelleHus 3alaud pe3yabTaTbl, KPUTUUECKU
OLIeHMBATh MX [JOCTOBEPHOCTh, IPOTHO3MPOBATh M3MeHeHHe B HOBBIX YC/IOBUSX;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbHOU [1eITeTbHOCTH, B
TOM UMCJIe TIPU U3y4YeHUU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLeHHUBATh TIPUOOPETEHHBIH OITBIT;

yMeTb TIepeHOCUTh 3HaHUS 110 PU3MKe B MPAKTUUECKYH 00/1acThb )KU3HeAesITeTbHOCTH;

yMeTb UHTEeTPUPOBaTh 3HaHUS M3 Pa3HbIX MPeMETHBIX 00/1acTel;

BBI/IBUTaTh HOBbIE U/leH, Mpe/jlaraTb OPUTHMHa/IbHbIE IOAXO/bI U PellleHus;

CTaBUTb MPOOIEMBI U 3a7lauM, JOTYCKAIOIHe albTePHATUBHBIE PEIeHMSsl.

PaboTa ¢ uHdopmaruei:

B/Ia/leTh HaBBbIKAMU TIOyueHUs] WHGOPMald (U3NUeCcKOro CoJepyKaHusl U3 UCTOUHUKOB
pasHbIX THUIIOB, CaMOCTOSITE/IbHO OCYLIeCTB/ISATb TIOWCK, aHalW3, CUCTeMaTh3alui U
HHTepIIpeTaLvio MHPOPMAaIMK pa3TMUHbIX BUJJOB U (OPM IMpe/icTaB/IeHus;

OLIeHMBATh JJ0OCTOBEPHOCTh UH(OPMALUY;

WCTIOJIb30BaTh CpeAicTBa MH(OPMAI[MOHHBIX M KOMMYHMKAIJUOHHBIX TEeXHOJIOTUH B
pellleHnd KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX W OPraHM3al[MOHHBIX 3a/au C COOMofeHrneM
TpeOOBaHUI PrOHOMUKH, TEXHUKH 0€30T11aCHOCTH, TUTMEHbBI, peCypcocOepesKeHH s, TIPaBOBbIX U
3TUYEeCKUX HOPM, HOPM WH(MOPMAaLIMOHHOM 6e3011acHOCTH;

co3/laBaTh TEeKCThI (PU3NUECKOro cofiepXkKaHWs B pa3/IWuHbIX (opmaTax C Y4YETOM
Ha3HaueHWss WHQOpMalMi W 1ieJIeBOM  ay/IUTOPUM, BbIOWpas ONTUMa/lbHYH (HopMy
Tipe/iCTaB/eHUs U BU3yau3al[iu.

KoMMyHHUKaTHBHBIE YHUBEPCA/TbHbIE YUeOHbIe JeHCTBHUSA:

OCYILL[eCTB/ISITh 0OL[eHNe Ha YpOKax (PU3UKU U BO BHEYDOUHOU JesiTe/TbHOCTH;

pacro3HaBaTh  TIPEJIOCHUIKM  KOH(JIMKTHBIX ~ CUTyalud U CMAr4arth

KOH(IUKTHI;



pa3BEPHYTO M JIOTUYHO M3/araTb CBOIO TOUKY 3PeHHsI C HCIIO/b30BAaHHWEM $13bIKOBBIX
Cpe/CTB;

MOHUMAaTh W WCIO/b30BaTh IMPEUMYIeCTBa KOMaHJHOW YW WHAWBHUIYaJbHOW paboThI;

BbIOMpATh TEMaTHKy M MeTO/bl COBMECTHBIX JelCTBUH C Yy4éTOM OOIIMX WHTEepecoB U
BO3MOYKHOCTEM Ka)K/I0T0 usieHa KOJIIeKTHBa;

NIPYHUMAaTh 1jeJId COBMECTHOW J[leATelbHOCTH, OpraHW30BbIBaTb U KOOPAMHHPOBAaTh
JIeVCTBUSI TI0 €€ [JOCTV)KeHHIO: COCTaB/siTh IIaH [eHWCTBUM, pacripefiefiiTb pPOIM C Y4YETOM
MHEHUH yuaCTHHKOB, 00Cy’K/1aTh pe3y/bTaTbl COBMECTHOU paboThI;

OLIeHMBaTh KaueCTBO CBOETO BK/IaJja M KaKJOTr0 yuyaCTHHKA KOMaH/[bl B OOI[WI pe3y/ibTaT
110 pa3pabOTaHHBIM KPUTEPHSIM;

ripe/ijlaraTh HOBBIE TPOEKTHI, OLleHWBaTh WU C TIO3ULIMKM HOBU3HBI, OPUTHMHAIbHOCTH,
MpaKTUYeCKOW 3HAUMMOCTH;

OCYLL[eCTB/ISITh TIO3UTHBHOE CTpaTerMueckoe TIOBeJieHHe B Ppas3MUHBIX CUTYyaLUsX,
TIPOSIBJISITH TBOPUECTBO U BOOOpa)keHHe, ObITh MHULIMaTUBHBIM.

Pery/siTHBHBIE YHUBePCa/IbHbIE YUeOHbIe AeHCTBHUS
Camoopranusanus:

CaMOCTOSITe/IbHO OCYIIeCTB/IATh T03HaBaTebHYI0 [eATeJIbHOCTh B 007acTU QU3MKU U
aCTPOHOMMH, BBISIB/ISITH NTPOO/IEMBI, CTaBUTh U (HOPMYIHMPOBAaTh COOCTBEHHBIE 33/1aUy;

CaMOCTOSITe/IbHO COCTaBJISITh TJIaH pellleHus] PAaCYETHBIX M KaueCTBEHHBbIX 3a/ady, TiaH
BBITIOJTHEHUS] TIPAKTHMUECKOM paboThl C YYETOM HMEIOL[UXCS PeCcypcoB, COOCTBEHHBIX
BO3MO)XHOCTEU U MpeJrouTeHnl;

[1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacCIIMpsATE paMKU yueOHOTO MpeMeTa Ha OCHOBE JIMUHBIX TIPeTIOUTeHHH;

JleJlaTh OCO3HAHHBIN BBIOOD, apryMeHTHPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a
peliieHUe;

OL|eHMBaTh MPUOOPETEHHBIN OTIBIT;

criocobCTBOBaTh ()OPMUPOBAHUIO U TIPOSIB/IEHUIO JPYJAMLIMM B 00sIaCcTH  (U3UKHY,
TIOCTOSTHHO TIOBBIILIATH CBOM 00pa30BaTe/bHbINA M KY/IbTYPHBIM yPOBEHb.

CaMOKOHTPO/1b, SMOLJUOHA/TBHBIM MHTE/IJIEKT:

[laBaTb OLIEHKY HOBBIM CHUTyaL|UsiM, BHOCUTb KOPPEKTHBBHI B /leATe/JIbHOCTb, OL|eHWBaThb
COOTBETCTBHE pPe3y/IbTaTOB LIesIsIM;

BJIaJleTh HaBbIKaMH T03HaBaTe/bHON pedieKCMM KaK 0CO3HaHUSI COBepIillaeMbIX JeHCTBUM
Y MBICJIUTE/IbHBIX MPOLIeCCOB, UX Pe3y/bTaTOB U OCHOBaHUIA;

VICTI0/Ib30BaTh MPUEMBI pedieKCHUH /1S OLIEHKU CUTYallly, BbI0Opa BEPHOTO pellieHus;

yMeTb OLIeHUBaTh PUCKU M CBOEBPEMEHHO NIPUHUMATD PelleHHUs TI0 UX CHUYKEHUIO;

NIPYHUMAaTh MOTHBBI M apI'yMeHThI JPYTUX [PU aHa/lu3e pe3yJ/bTaToB /lesATe/bHOCTY;

NIPUHUMATH Ce0si, MOHUMast CBOW HeZIOCTAaTKH U IOCTOUHCTBA;

NIPYHUMAaTh MOTHBBI M apI'yMeHThI JPYTUX [IPY aHa/lu3e pe3yJbTaToB /lesATe/IbHOCTY;

TPH3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.

B nporjecce goCTWKeHNsI TMUHOCTHBIX pe3y/IbTaTOB OCBOEHHS IPOTrPaMMBI 10 (PU3MKe /1S
YPOBHSI CcpefiHero o01ero o0pa3oBaHus y 0OyUYaromMXCsl COBEPIIEHCTBYETCS SMOLMOHATBHBIN
VHTe/I/IeKT, Mpe/IroJiararwiiui cpopMrUpOBaHHOCTh:

CaMOCO3HaHUsI, BK/TIOUAIOII[Er0 CIIOCOOHOCTh MMOHUMATh CBOE 3MOLIMOHA/IEHOE COCTOSTHUE,
BU/IeTh HarpaB/ieHNsl Pa3BUTHsI COOCTBEHHOM 3MOILIMOHAMbHOW cdepbl, ObITh yBepeHHBIM B cebe;

caMoperyJ/MpoBaHus, BKJTFOYAIOLL[eT0 CaMOKOHTPO/Ib, yMeHHe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE& TIOBeZleHHe, CMOCOOHOCTh a/lalTHPOBAaThCsl K SMOLMOHAIbHBIM
V3MeHEeHUSIM U TTPOSIBJISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPeHHell MOTHMBAaL|UM, BKJ/IIOUAOlllell CTpeM/leHHe K JOCTW)KEeHWIO LieJId U YCIexy,
OTNTUMM3M, HHULIMAaTUBHOCTh, YMeHHe 1eHiCTBOBaTh UCXO/s U3 CBOMX BO3MOXKHOCTeN;

IMIIaTUH, BKJ/IIOUAlOIleil CrOCOOHOCTh TMOHMMATh 3MOL[MOHATBHOE COCTOSHUE [PYTHX,
YUMTBIBATh €r0 TMPH OCYIL[eCTBIeHUH 00IIeH s, CTIOCOOHOCTh K COUYBCTBUIO U COTIEPEXXUBAHHUIO;



COI[MA/IbHBIX HABBLIKOB, BK/TFOUAIOIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOILEHUS C JAPYTUMHU
JIFOAbMU, 3a00TUTBCS, TIPOSIB/ISITh MHTEPEeC U pa3peliaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATHI

K koniy obyuenust B 10 Kjiacce mpeZiMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [OJDKHBI
oTpaXkaTb C(hOPMHUPOBAHHOCTDb Y 00YYArOIIUXCST YMEHHIA:

JeMOHCTPUPOBaTh Ha MpUMepax poJib U MecTo (U3WKU B (POPMUPOBAHUU COBPEMEHHOM
HayuyHOW KapTWHbI MUpa, B Pa3BUTHMU COBPEMEHHOM TeXHUKW U TeXHOJOTWM, B MPaKTUYECKOU
JiesiTe/TIbHOCTH JTIo/lel;

YUUTHIBaTh TPaHULbl TMPHMEHEHUs] W3Yy4YeHHbIX (U3NUYECKUX MoJiefieil: maTepuabHas
TOYKa, WHepIMasbHasi CUCTeMa OTCUéTa, abCOFOTHO TBEPJOE Teso, WieanbHbIM ra3, Mojenu
CTPOEeHUsI Ta30B, KUJKOCTeM W TBEPABIX TeJs, TOUEUHBIM 3/1eKTPUUeCKW 3apsifi TIpU pelleHrur
¢busnyeckux 3asay;

pacrio3HaBath ¢u3nUecKye siBjeHus (MpOIecchl) U OOBSCHATH WX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKy/ISPHO-KUHeTUUeCKOW TeOopud CTPOEHHUsI BelljeCTBa M 3/IeKTPOJUHAMUKU:
pDaBHOMEpHOe U paBHOYCKOpDEHHOe TPSIMOJIMHENHOe [BW)KeHHe, CBOOOJHOe TiajieHue Terl,
JBIDKEHHE 110 OKDPY)KHOCTH, WHEpIUsi, B3auMoZelcTBUe Tes, Auddy3us, OpoyHOBCKOe
JBIDKEHUe, CTPOeHHe >KUAKOCTed W TBEDIBIX Tes, u3MeHeHHe 00BEMa Tes TMPU HarpeBaHUU
(oxya)kaeHuu), TeryioBoe paBHOBecHe, WCIlapeHue, KOH/leHcalys, M/laBjieHre, KpUcTaaiu3artys,
KWUIeHWe, BIaKHOCTb BO3/lyXa, MOBbIIIEHWEe JaB/eHWs ra3a NPy ero HarpeBaHUM B 3aKPhITOM
cocyjie, CBsI3b MeX]y IlapaMeTpamMHM COCTOSIHMs ra3a B H30MpolieccaX, 3/7eKTpu3alusi Tesl,
B3aHUMO/IEMCTBYE 3apsi/IOB;

OTMUCHIBaTh MeXaHWYecKoe [BIKEHHWe, UCIO/b3ys (u3hueckre BeMUMHBI: KOOPJAWHATA,
MyTb, MepeMellleHre, CKOPOCTb, YCKOPeHHe, Macca Teja, CUla, UMIY/IbC Tesa, KMHeTHYecKas
SHEprusi, TIOTeHLMajbHas SHEprus, MexaHuueckas paboTa, MeXaHWUecKas MOII[HOCThb; TIpU
OMWCAaHWW TpaBU/bHO TPaKTOBaTb (DU3MUECKU CMBICT HCIOJAb3yeMbIX BeJWYUH, WX
o0003HaueHUs U eJUHUL[bI, HAXOAUTb (POPMYJIbI, CBS3bIBAIOLIHE JaHHYIO (PU3NUECKYI0 BeTMUHUHY
C IPYTUMU BeIMYMHaAMU;

OIMUCHIBaTh M3yUeHHble TeI/IOBble CBOMCTBA Te/ll W TeIUIOBble SIBJIEHHUS, HCIIOJIb3Ys
¢u3nueckre BeMMUMHBL: [laBleHWe rasa, TemrepaTypa, CpefHssi KUHeTHYecKasi >SHeprus
XaOTUYEeCKOTO [BWKEHUSI MOJIeKY/, CpeJHeKBaJpaTUuHasi CKOPOCTb MOJIeKyJ, KOJIUYeCTBO
TEIUIOThI, BHYTPeHHsIsI dHeprusi, paboTta ra3a, KO3(pQHULMEHT TOoe3HOro JeMCTBUSI TEeTIOBOrO
JIBUTATeJIsl; TIPU ONTMCAaHUU MPaBUIbHO TPAKTOBATh (PU3MUECKUM CMBIC/T UCITI0/Ib3YeMbIX Be/TUUKH,
ux o0o03HaueHWs W eOUHULbI, HAXOJUTb (HOPMYJ/IbI, CBS3BIBAIOIIME [aHHYIO (HHU3UUYECKYIO
BeJTMUMHY C JPYTUMU BeJTMUUHAM;

OTHUChIBaTh HM3y4YeHHble 3/IeKTPUUYECKHe CBOMCTBA BellleCTBA U 3JIEKTPUUECKUe SIBJIeHUS
(mpotiecchl), UCTOMB3YsT GU3NUECKHe BeTUUUHbBL: JeKTPUUYECKUi 3apsij, 3/eKTpuueckoe roJe,
HaTpsUKEHHOCTb  T10JIs, TIOTEeHLMas, pa3HOCTb TIOTeHLMAasioB; TIPU OINWCAHWU TPaBUIBHO
TPAaKTOBaTh (DU3UUECKHM CMBIC/T WCIIO/b3yeMbIX BEeIWYMH, WX O00O03HAUeHWsS U eJUHUIBI;
yKa3sbIBaTh ()OPMYJIbl, CBA3bIBAIOILIME JAHHYIO (DU3UUECKYI0 BeJIMUMHY C JPYTUMU BeJIMUMHAMU;

aHa/IM3UpOBaTh (PU3HUecKue TMPOLIeCChl U SIBIeHHUs, WCTO/b3ys (U3nUecKrue 3aKOHBI U
TPUHLIATILL: 3aKOH BceMUpPHOro TsaroteHus, I, II u III 3akoHbl HbHOTOHA, 3aKOH COXpaHeHUs
MeXaHUUeCKOM SHePryu, 3aKOH COXpaHeHUs] UMITyJ/IbCa, MPUHIUIT CYTIePIIO3ULIUN CUJI, TIPUHIUTT
paBHOIpaBUsi UHEpLMaIbHbIX CUCTEM OTCUETa, MOJIEKY/ISPHO-KUHETUYECKYI0 TeOpHI0 CTPOeHUs
Bell[eCTBa, Ta30Bble 3aKOHBI, CBS3b CpefHel KUHEeTUUYeCKOW HSHEepruu TeIIOBOTO JABWXKEHHs
MOJIEKYJT C abCOMIOTHOM TeMmIiepaTypoi, TepBbiii 3aKOH TePMOJAWHAMHKH, 3aKOH COXpaHeHHs
9/IEKTPUUeCKOro 3apsiia, 3akoH KyroHa, Mpu 3TOM pa3/iuyarh C/I0BECHYH (OPMYIUPOBKY
3aKOHa, er0 MaTeMaThUuYecKoe BbIpa’keHHe U yCI0BUs (TPaHuUL[bl, 00/1aCTh) TPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIE TIPUHLIUIIBI eMCTBUS MalllMH, TIPHUOOPOB ¥ TEXHUUYECKUX YCTPOUCTB;
pa3/inyaTh yCI0BHUS MX 0€30TMaCHOTO UCIT0/Ib30BaHUS B TIOBCEIHEBHOU YKU3HH;

BBLITIOJTHATE JKCIIEPUMEHTBI TI0 HCC/IeOBAaHUIO (PU3WUECKUX SIBIEHWM W TIPOI[ECCOB C
WCI0/Ib30BaHKEeM TIPSIMbIX M KOCBEHHBIX W3MepeHul, Tpu 3ToM (HOpMy/IUpOBaTh



npobnemy/3afiauy ¥ TUMOTe3y y4eOHOTO JKCIeprMeHTa, CoOWpaTh YCTaHOBKY W3
Tipe/i/IoKeHHOTr0 060py/10BaHUsl, IPOBO/UTD OMBIT U (HOPMYIUPOBATh BBIBO/IBI;

OCYIIeCTB/IATh TIPSIMble M KOCBEHHble H3MepeHHs1 (DM3UUYeCKUX BeMYMH, TIPU 3TOM
BbIOMpaTh OMNTUMAa/bHBINA CIOCOO W3MepeHHs U HCMO/b30BaTh M3BECTHbIE METOZbI OLIEHKU
MOTPelHOCTeN U3MepeHul;

WCCejoBaTh 3aBUCHUMOCTH MeX7Ay (U3MYecKUMU BelWYMHAM{A C WCIOJIb30BaHUEM
NPSIMBIX  U3MEpPEeHUl, TPU 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (UKCHPOBaTh pe3y/bTaThl
TIOJTy9eHHOM 3aBUCUMOCTH (PM3MUECKUX BeJMYMH B BH/Ee TaO/muIl U rpadKoB, /ie/aTh BBIBOZbBI
TI0 pe3yJibTaTaM UCC/Ie/JOBaHMS;

cobroziaTh TipaBWsia 0Oe30macHOro TpyJa TMpY TPOBeAEHHM MCCAeOBaHWN B paMKax
yueOHOTO 3JKCTieprMeHTa, yueOHO-MCCIe[oBaTe/IbCKOM W TPOEKTHOW  /1eSITeJTbHOCTH  C
WICTI0/Tb30BaHUEM M3MEPHUTENbHBIX YCTPOMCTB U 1abopaTopHOro 000pyZ0BaHus;

peliath pacyéTHble 3aJaud C SIBHO 3a/[aHHOW (DM3WUECKOW MO/e/bI0, UCIOMb3Ys
¢du3rueckre 3aKOHBI ¥ TIPUHLIMITEL, HA OCHOBE aHa/M3a YC/IOBUS 3a[jauil BbIOMpaTh (hH3UUeCKYI0
MO/iesb, BBIJENSATh (PU3MUeCKUe BeMUMHBI U (OpMYJibl, HeoOXOAUMBIe [ €€ pelleHus,
MIPOBOZIMTH PACUETHI M OLIeHUBATh PeasbHOCTD TIOyUeHHOT0 3HaueHHs (PU3MUecKor BeJTMUMHbI;

pelaTh KayeCTBEHHbIE 33/laud: BBICTPAWBAaThb JIOTUUECKH HENPOTHUBOPEUMBYHO LETIOUKY
paccy>XJieHrH C OTropoii Ha M3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hPM3HUeCKHe SIBIeHMS;

WCII0/Ib30BaTh TIPM  pellleHWH y4yeOHBIX 3a/jau  COBpeMeHHble WH(OpPMalMOHHbIE
TEXHOJIOTUM JJIs1 TIOWCKA, CTPYKTYPUPOBaHWs, WHTEpMpeTaluy U TpeACTaB/ieHus yueOHOU u
Hay4HO- TIOMy/ISIPHON WMH(pOPMAIUM, TOJyYeHHOW W3 pa3/IMuHBbIX WCTOYHUKOB, KPUTHYECKU
aHaM31pOBaTh TOTyYaeMyro UH(HOPMaLHIo;

NIPUBOJUTEL TIPUMePhI BK/IaJa POCCUICKUX U 3apyOeXXKHbIX yUEHBIX-(U3UKOB B pa3BUTHE
HayKu, 00BsICHEeHMe TIPOL[eCCOB OKPY’KaroIL[er0 MUPa, B Pa3BUTHeE TEXHUKU U TEXHOJIOTHH;

UCIIO/Ib30BaTh TeopeThyeckue 3HaHWsl 10 (U3vMKe B TIIOBCeJAHEBHOM JKU3HU ISt
obecrieueHust 6e30MacHOCTY TIPH OOpaIlieHuH ¢ MPUOOPaMU U TEXHUYEeCKUMH yCTPOUCTBAMU, ISt
COXpaHeHUs 3[J0POBbsI U COO/IIO/IeHNsI HOPM 3KO0JIOrMYecKoro MoBe/ieHHsl B OKpY»Karolleli cpeje;

paboTatk B rpyTIIe C BHIMOJIHEHWEM pPa3/IMUHbIX COLMA/IBLHBIX POJIeH, TJIaHUPOBaTh paboTy
TPYIIbI, pallOHA/JbHO pacnpefienaTh O0OS3aHHOCTM U IUIAaHUPOBaTh  [IeSITeNIbHOCTh B
HeCTaHJJapTHbIX CUTYalUsX, a/fleKBaTHO OLIEHWBATh BKJIAZ KaKJOr0 U3 yUaCTHUKOB TPYMILI B
pellieHHe paccMaTprBaeMou pobJieMsbl.

K o1y obyuenusi B 11 K/iacce rpeZiMeTHble pe3y/bTaThbl Ha 0a30BOM YPOBHE [O/DKHBI
oTpakaTb C(OOPMHUPOBAHHOCTh Y 00YYaIOIINXCsl YMEHU:

JIeMOHCTPUPOBATh Ha TIPUMepax poJib U MeCTO (M3MKH B (HOPMHPOBAHWU COBPEMEHHOM
Hay4HOW KapTHWHbI MHpa, B pa3BUTHU COBPEMEHHOM TeXHWKH W TeXHOJIOTWH, B MpPaKTUUeCKon
JiesITeIbHOCTH JTIOJIel, [Ie/IOCTHOCTh U eIMHCTBO (hM3MUeCKOl KapTHHBI MHPa;

YUUTBIBAaTh TPAHHUIbl TIPUMEHEHUsT HW3yUeHHBIX (HU3MUECKUX Mofernell: TOUYeUHbIN
3/IEKTPUYECKUI 3apsif, Jy4 CBeTa, TOUeUHbI HCTOUHWK CBeTa, $iZiepHas MOZeb aToMa,
HYKJIOHHas1 MOZle/Tb aTOMHOTO si/ipa IpY peleHny HU3NUecKx 3a/auy;

pacro3HaBaTh (u3nyeckue siBjieHusi (TPOLIeCChl) U OOBSCHATh MX Ha OCHOBE 3aKOHOB
5JIEKTPOJAVHAMUKUA U KBAaHTOBOW (PM3MKH: 3/1eKTpHUecKasi MPOBOJUMOCTh, TEIJIOBOe, CBETOBOE,
XVUMHUYeCKOe, MarHUTHOe [eHCTBUSI TOKa, B3aMMOJEHCTBHME MAarHWTOB, 3/IeKTPOMarHUTHast
WH/YKUWS, JeHCTBMe MarHUTHOTO TO/si Ha TPOBOJHUK C TOKOM U [JBWKYLIMHCS 3apsf,
3/IeKTPOMarHUTHBIE KoJieOaHUsI U BOJTHBI, TTPSMOJIMHEHOe paclipoCTpaHeHne CBeTa, OTPaKeHHe,
nipesioMsieHre, uWHTepdepeHIMs, AWbpakus W TONspU3aLusl CBeTa, [AWCIepCcUsi CBeTa,
dotoanekrpruueckuii 3¢dekt (poTtoaddekT), cBeTOBOE AaB/ieHHe, BOSHUKHOBEHHE TUHEeNuaToro
CIeKTpa aToMa BOJI0pO/ia, eCTeCTBeHHasi M MICKyCCTBEHHaAs pa/Ii0aKTUBHOCTE;

OTMUCHIBATh M3yueHHbIe CBOWMCTBA BelecTBa (371eKTpUUYEeCKHUe, MAarHUTHbBIE, ONTHYECKUe,
3JIEKTPUUECKYIO TTPOBOAMMOCTE Pa3/IMUHbIX CPeJ) U 37eKTPOMAarHWTHbIe siBieHUst (TPOLIeCChI),
UCTO/B3ysT (U3MUECKWe BeJMUWHBL: 3JIeKTPUUECKWN 3apsifi, CWla TOKa, 3/eKTPUYEeCcKoe
HarpspKeHue, 3eKTPUIeCcKoe COMPOTHBIeHHEe, Pa3HOCTh MOTEHLIMA/IOB, 3/IEKTPOABIDKYIIAs CHa,
paboTa ToKa, MHAYKILMSI MarHUTHOTO TI0Jisi, CWla AMriepa, cusia JIopeHija, MHAYKTUBHOCTh



KaTYIIKA, SHEepPrysi 37eKTPUYeCKOr0 M MarHUTHOTO TI0Jiel, Mepuoj, U 4YacToTa KosjebaHWil B
KosiebaTesTbHOM KOHTYPe, 3apsifi U CH/la TOKa B IpoLjecce TapMOHMYECKUX 3/1eKTPOMAarHUTHBIX
KosiebaHMi, ()OKyCHOe pacCTOsiHMe W ONTUYecKash CHWla JIMH3bl, TIPM OIMUCAHUM TIPABUIBHO
TPakTOBaTh (DM3UUECKUM CMBICJ HCIO/b3YeMbIX BEJMUMH, MX 0003HaueHWsT U eAWHULIbI,
yKa3biBaTh (OpPMY/JIbl, CBA3bIBAIOLIME JAHHYIO0 (PU3NUECKYIO BeJTMUMHY C IPYTUMH BeJIMUMHAMUY;

OIMChIBaTh H3yYeHHble KBAHTOBble SIBJIEHUS W TPOLIECCHl, HCMHO/b3ysd (U3NUecKre
Be/IMYMHBI: CKOPOCTh 3/IeKTPOMAarHWTHBIX BOJIH, J/IMHA BOJIHBI M YacTOTa CBeTa, JHEprusi U
uMNynabC (OTOHA, Mepuoj TMoJsypacnaja, >SHeprus CBS3U aTOMHBIX sifiep, IPU OMNWCaHUU
NPaBUbHO TPAKTOBaTh (U3MUECKWN CMBIC/T MCIO/b3yeMbIX BeJWYMH, WX 0003HaueHus U
e/IMHULIbI, yKa3blBaTb (POPMYJIbl, CBSI3bIBAIOLME JAHHYHO (PU3UUECKYI0 BeJMYMHY C [PYTUMHU
Be/ITMYMHAMH, BBIYUC/ISTH 3HaueHre (GU3MUeCcKOi BeJTMUMHBbI;

aHa/IM3UpOBaTh (PM3MYeCcKre MPOLeCChl U SIBJIEHHUS, UCIOJb3ys (pU3nuecKue 3aKOHbI U
NpUHLUNbE:  3akoH OMa, 3aKOHbI TI0C/Ie[0BaTe/IbHOTO U TapajuleflbHOTO0 — COe/IMHEeHUs
NIPOBOJJHUKOB, 3akoH [IKoyns—/leHIla, 3aKOH 5/IeKTPOMarHUTHOM MHAYKLWH, 3aKOH
TNIPSIMOJIMHEMHOTO PACIipOCTpaHeHusl CBeTa, 3aKOHbl OTPakKeHHsl CBeTa, 3aKOHbI TpesIOMJIeHHs
CBeTa, YypaBHeHWe OWHIUTelHa [/ ¢oTodPdeKTa, 3aKOH COXpaHEHUs] SHEpPruM, 3aKOH
COXpaHeHUsl HUMIMY/bCa, 3aKOH COXPaHEHWsl 3/eKTPUUeCKOro 3apsifia, 3aKOH COXpaHeHUs
MaccoBOr0 4MC/a, MOCTyJaThl bopa, 3aKOH paZv0akTMBHOIO pacraja, MpU 3TOM pasavuaTh
CJIOBeCHYIO (DOpMYJ/IMPDOBKY 3aKOHa, ero MaTeMaTHueCcKoe BbIpa)kKeHHe W YC/IOBUs (TpaHMULIbI,
o61acTH) MPUMEHUMOCTH;

OIpeJie/IATh HarpaB/leHue BeKTOpa MHAYKLMM MarHUTHOTO IO/ NPOBOJHUKA C TOKOM,
cubl AMIiepa U cuibl JIopeHLa;

CTPOMTb U OIHUCHIBaTh M300pakeHue, CO3/jaBaeMoe IJIOCKUM 3epKajioM, TOHKOM JIMH30M;
BBINOJIHATE SKCIIEPUMEHTBI 10 UCC/Ie/JOBaHUI0 (PM3NUYEeCKUX SIBJIEHUM W TPOLIeCCOB C
UCTO/b30BaHUEM TIPSMBIX W KOCBEHHBIX UW3MepeHui: IIpUu 3TOM  (hOpPMYy/IMpOBaTh
npobnemMy/3afiauy ¥ TUMOTe3y y4eOHOTO  SKCIeprMeHTa, CoOWpaTh YCTaHOBKY W3

Tipe/i/IoKeHHOTr0 060py/10BaHMsl, IPOBO/UTD OMBIT ¥ (HOPMYIMPOBATh BBIBO/IBI;

OCYLL[eCTB/ISITb TpSIMble U KOCBEHHble H3MepeHHsl (PU3MUeCKUX BeJWYMH, TMPU 3TOM
BbIOMpaTh ONTUMaJbHBI CIOCOO K3MepeHWs M HCI0/Ib30BaTh W3BECTHbIE METO/bI OLeHKU
NOTPelHOCTeN U3MepeHul;

UCCIIe/loBaTh 3aBUCHUMOCTH (DU3MYeCKUX BeJIMYMH C UCII0/Ib30BaHUEM INPSMBIX U3MepeHUi:
IIpY 3TOM KOHCTPYMpOBaTh YCTaHOBKY, (PUKCHPOBaTh pe3y/bTaThbl MOJyUYeHHON 3aBUCHMOCTH
¢usMueckux BelMWYMH B BUfe Tabiull M TrpaduKoB, JenaTb BLIBOABI I10 pe3yJsbTaTam
WCCIIelOBaHMS;

cobmozaTh mpaBwia Oe3omacHOro TpyJa IpY TPOBeleHUMM MCCIe[oBaHUM B paMKax
yueOHOTO 9KCTieprMeHTa, yueOHO-MCCIe[oBaTe/IbCKOM U TIPOEKTHOW  [1eSITeTbHOCTH  C
VICTI0/1b30BaHUEM M3MEPUTENbHBIX YCTPOMCTB U 1abopaTopHOro 000py0BaHus;

pellaTb pacuéTHble 3aJaud C SBHO 33flaHHONW ()M3UYeCKON MOJeblo, UCII0/b3Yst
¢du3rueckre 3aKOHBI ¥ TIPUHLIMITBL, HA OCHOBE aHa/M3a yC/IOBUS 3aJjauil BeIOMpaTh (hH3HUUeCcKyIo
MO/ie/b, BBIJENSATh (DU3MUeCKHue BeMUMHBI U (OpPMYJibl, HeOOXOAWUMBIE [l €€ pelleHus,
NIPOBO/JIUTH PaCUéThl U OLIeHHMBaTh PeabHOCTh ITO/TyYeHHOI0 3HaUeHus1 (PU3NUeCKOU BeJTMUMHBI;

pelllaTb KayeCTBeHHbIE 3a/layM: BbICTPAMBATh JIOTUYECKU HENPOTHBOPEUMBYIO LIEMOUKY
paccy>/leHHH C OTIOpOoi Ha M3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (hr3UUecKre sIB/IeHUS;

WCII0/Ib30BaTh TIPM  pellleHWH y4yeOHBIX 3a/jau  CcOBpeMeHHble WH(OpPMaLMOHHBIE
TEXHOJIOTUM JJIs1 TIOWCKA, CTPYKTYPUPOBaHMsl, WHTeprpeTald U Tpe/iCTaB/eHHsl yueOHOU U
HayyHO- TIOMyJISIPHOM HH(OpMaLMy, TOJYYeHHOW W3 pa3/JMuHbIX KWCTOYHUKOB, KPUTHUUECKU
aHa/IM3UpPOoBaTh I0/IyyaeMyr UH(POPMaLHIo;

OOBSICHSITH TIPUHLIUIIBI IeMCTBHUSI MalllMH, TPUOOPOB Y TEXHUUECKUX YCTPOWCTB, pa3inyaThb
yCI0BUsI X 6€30MacHOr0 MCIO/Ib30BaHUs B TIOBCEJHEBHOM JKH3HHY;

TIPUBO/IUTh TPUMepPhl BK/aJla POCCUMCKUX U 3apyOe)KHbIX yUuéHbIX-(DM3UKOB B pa3BUTHe
HayKH, B 00bsICHEHHE TTPOLeCCOB OKPY/KAIOIIero MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTH;



WCIMO/Ib30BaTh TEOpPeTUYeCKHWe 3HaHWs 10 (u3MKe B TIOBCEJHEBHOW >KU3HU ISt
obecrieueHust 6€30MAaCHOCTH MPH 0OpaIl[eH|H C TTPUbopaMy U TEXHUUECKUMH YCTPONCTBAMM, IS
COXpaHEeHWUs 3[J0POBbsI U COOJTFO/IeHHSI HOPM 3KOJIOTHYeCKOTo TIOBe/IeHHsI B OKPYJKaloIllel cpefe;

paboTaTth B TPyIIIe C BBITIOHEHUEM Pa3/IMUHbIX COLMANbHBIX POJIeH, MIaHUPOBaTh paboTy
TPYIIIbI, paljMOHATLHO pacrpefienisTb O00s3aHHOCTM W IJIAHMPOBaTh JIeATENbHOCTb B
HEeCTaHJJAPTHbIX CUTYalUsX, aJleKBaTHO OLIEHWBATh BKJIAJ K&KJOr0 U3 yUaCTHUKOB TPYMIbI B

pellileHHe paccMaTprBaeMoii mpO0/IeMBI.



TEMATNYECKOE IVNTAHUPOBAHUE

10 KJ/TACC
No HavmeHoBaHMe pa3ziesioB ¥ TeM IIPOrpamMMmbl KonuuecTBo uacos OnekTpoHHbIe (L1(pPOBLIE)
n/m obpa3oBaTe/ibHbIe PeCyPChl
Bcero | KonrponbHeie | [Ipaktuueckue
paboThI paboThI

Paszpen 1. PUU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA

1.1 | ®u3rKa ¥ MeTO/bl HAyYHOTr' 0 TTI03HAHUS 2 bubmioreka LIOK
https://m.edsoo.ru/7f41bf72

Wroro nio pasgeny 2

Pazgen 2. MEXAHUKA

2.1 | Kunemaruka 5 bubmmoreka IIOK
https://m.edsoo.ru/7f41bf72

2.2 | JuHamuka 7 bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpaHeHUs] B MeXaHUKe 6 1 1 Bbubnmoreka LIOK
https://m.edsoo.ru/7f41bf72

Wtoro no pa3peny 18

Paspen 3. MOJIEKYJIIPHASA ®U3NKA U TEPMOJVUHAMMKA

3.1 | OCHOBBI MOJIEKY/IIPHO-KUHETUYECKON TEOPUHU 9 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

3.2 | OCHOBBI TEpPMOAUHAMUKU 10 1 bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72

3.3 | ArperartHble COCTOSAHUA BelllecTBa. Pa3oBble Tepexo/bl 5 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

Wtoro no pa3peny 24

Paspen 4. JJIEKTPOJJUHAMMKA

4.1 | DnekTpocTaTuKa 10 1 bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72

4.2 | TloCcTOsIHHBIN 3/1eKTpUUeCKUi TOK. TOKM B pa3/IMUHbIX 12 1 bubmioreka LIOK

cpejax https://m.edsoo.ru/7f41bf72

Wtoro no pa3peny 22

Pe3epBHOe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3

11 K/ITACC




Ne HaumeHnoBaHwue paszie/ioB ¥ TeM ITPOrpaMMbl KonnuecTtBo yacos OnekTpoHHbIe (L1(pOBLIe)
n/n obpa3zoBaresibHbIE PeCcypChl
Bcero | KonrtponbHeie | [IpakTuueckue
paboThI paboTEI

Pazgen 1. 3JIEKTPOJUHAMUMKA

1.1 | MarauTHOe noJie. D7IeKTPOMarHiTHasi MHAYKLUS 11 1 3 bubmioTeka LIOK
https://m.edsoo.ru/7f41c97c

Wtoro no pa3peny 11

Pazpen 2. KOJIEBAHUWS 1 BOJ/IHBI

2.1 | MexaHWueCKHe U 3JIeKTPOMarHUTHbIe KoieOaHUsI 9 1 bubmoreka LIOK
https://m.edsoo.ru/7f41c97c

2.2 | MexaHuWueckye U 3/IeKTPOMarHUTHbIE BOJTHBI 5 1 bubmoreka LIOK
https://m.edsoo.ru/7f41c97c

2.3 | OmTuka 10 3 bubmioteka LIOK
https://m.edsoo.ru/7f41c97c

Wtoro no paspeny 24

Pasaen 3. OCHOBBI CITEITMAJTbHOM TEOPUY OTHOCUTEJIbHOCTU

3.1 | OcHOBHI clieLjManbHOM TEOPUHU OTHOCHUTETbHOCTH 4 1 Bbubmoteka LIOK
https://m.edsoo.ru/7f41c97c

Wtoro no pa3zeny 4

Paszgen 4. KBAHTOBASA ®U3NKA

4.1 | DneMeHTBI KBAHTOBOW ONTUKU 6 Bbubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

4.2 | CtpoeHue aToMa 4 Bbubmoteka LIOK
https://m.edsoo.ru/7f41c97c

4.3 | AToMHOe 1pO 5 Bbubmoteka LIOK
https://m.edsoo.ru/7f41c97c

Wtoro no pa3peny 15

Paspen 5. 3JIEMEHTBI ACTPOHOMMU 1 ACTPODPU3UKN

5.1 | DyieMeHTbI aCTPOHOMUH U aCTPODU3UKU 7 1 bubmioreka LIOK
https://m.edsoo.ru/7f41c97c

Wtoro no paszeny 7

Paspen 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 | Obobiarolriee MOBTOPEHHE 4 bubmioreka LIOK
https://m.edsoo.ru/7f41c97c
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Pe3epBHoe Bpems
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IIOYPOYHOE IVIAHUPOBAHUE

10 K/TACC
Neri/mt Tema ypoka KommuecTtBo yacos Hara O/eKTpPOHHbIE LU(POBbIE
Bcero | KoHTponbHbIE TIpaKTHUeCcKye u3yueHust | obpasoBaTesbHbIE PeCYPChI
paboThI paboThI
1 ®u3nka — Hayka o npupoge. Hayunele 1 Bbubmoteka LIOK
MeTO/Ibl T03HaHUs OKPY)Katolllero Myupa https://m.edsoo.ru/ff0c32e2
2 Ponb 1 MecTo pu3rku B hOpMUPOBaHUU 1 bubmmoreka LIOK
COBpEMEeHHOM Hay4YHOM KapTUHbLI MHPa, B https://m.edsoo.ru/ff0c33e6
TIPaKTHUYECKOH J1esTeJIbHOCTU JIF0ZeN
3 MexaHnueckoe JBWKEHUE. 1 bubmmoreka LIOK
OTHOCUTEBHOCTh MEXaHUUeCKOTr0 https://m.edsoo.ru/ff0c3508
IBwkeHus. [lepemeltieHre, CKOPOCTb,
yYCKOpeHHe
4 PaBHOMepHOe NpsSIMOJIMHENHOe [IBIKEHUe 1 Bbubmoteka LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOe NpsSIMOJIMHENHOe 1 bubmmoreka LIOK
[IBIDKEHUe https://m.edsoo.ru/ff0c372e
6 | CBobozpHOe mafieHre. Y CKOpeHue 1 bubmoteka LIOK
CcBOOO/THOTO TIa/IeHUST https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHoe BW>KeHUe. [IBrKeHMe 1 bubmioreka LIOK
MaTepHraJTbHOU TOUKU 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunumn oTHOCcUTenbHOCTH ['anues. 1 bubmmoreka LIOK
WHepranbHble cUCcTeMbl oTcueTa. [1epBblii https://m.edsoo.ru/ffOc3be8
3aKOH HbroTOHA
9 Macca Tena. Cuna. [IpuHiun 1 Bubmioreka IIOK
CyTepno3uLuu cui. Bropoy 3akoH https://m.edsoo.ru/ffOc3be8
HbrOTOHA /17151 MaTepua/bHOW TOUKU
10 | Tperwuii 3akoH HbroTOHa A/1st 1 bubmoreka IIOK
MaTepHuasibHbIX TOUeK https://m.edsoo.ru/ff0c3be8
11 | 3akoH BcemupHOro TAroreHus. Cuna 1 bubnuoreka LIOK
TspKecTH. [TepBasi KocMHUUeCKast CKOPOCThb https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubmmoreka IIOK
https://m.edsoo.ru/ff0c3e18




13 | Cuna tpenusi. KosdduimeHnT Tpenus. Cua bubmmoreka LIOK
COTIPOTUBJIEHUS TIPU JBM>KEHUU Tefa B https://m.edsoo.ru/ff0c3f76
JKUJIKOCTU WJIU Trase

14 | ITocTynarenbHOe U BpaljaTe/bHOE bubmmoreka LIOK
JIBIDKeHHe abCO/TFOTHO TBEPZOTO Tea. https://m.edsoo.ru/ff0c41a6
MowmeHT cuisl. [11euo cunel. Ycnosus
paBHOBeCHs TBEPAOIO Tela

15 | imnynbc MaTepuanbHOM TOUKH, CUCTEMBI bubmmoreka LIOK
MaTepHabHBIX ToueK. IMITy/IbC CUJTBL https://m.edsoo.ru/ff0c43d6
3aKOH COXpaHeHUs uUMmIyJbca. PeakTuBHOE
JIBIDKEHHE

16 | Pabora u moujHOCTb cusibl. KuneTnueckas bubmmoreka LIOK
JHEPrysi MaTepUabHOW TOUKU. TeopeMa 00 https://m.edsoo.ru/ff0c4502
M3MeHeHUU KHHeTUUeCKOW SHeprun

17 | TloTteniuanbHas sHeprusi. [loTeHIMaMbHas bubmmoreka IIOK
SHeprus yrpyro fehopMHUPOBaHHOM https://m.edsoo.ru/ff0c461a
npy>xuHsl. [ToTeHIManbHast S3Heprus Tena
BOJ/IM3U TTIOBEPXHOCTH 3eMJ/IU

18 | [ToTeHIManbHBIE U HETIOTEHI[AATbHBIE bubmmoreka IIOK
cunbl. CBsi3b pabOThI HETIOTEHI[UATBHBIX https://m.edsoo.ru/ff0c478c
CHWJI C U3MEHEeHUEeM MeXaHUUeCKOU SHePTUH
CUCTeMbI TeJl. 3aKOH COXPaHeHUs
MeXaHW4YeCKOW SHepruu

19 | JlaboparopHasi paboTa «VccnenoBaHve
CBsi3M PabOTHI CUJTBI C U3MEeHEeHHeM
MeXaHUUeCKOW SHepruu Tejia Ha puMepe
pacTshKeHHsl Pe3MHOBOT'0 JKI'yTa»

20 | KonTponbHast paboTa 1o Teme bubmmoreka LIOK
«Kunemaruka. [luHamMuKa. 3aKOHBI https://m.edsoo.ru/ff0c4b74
COXpaHeHUsI B MeXaHUKe»

21 | OCHOBHBIE TIOJI0’KeHUSI MOJIEKYJISIPHO- bubmioTeka [IOK

KWHEeTU4eCKou Teopuu. bpoyHoBCKoe
JBrxenue. nddysus

https://m.edsoo.ru/ff0c4dc2




22

XapakTep JBWKeHHs U B3aUMOJeiCTBUS
yacTul] BelljecTBa. Moziesiu CTpoeHus ra3os,
JKAJKOCTeW U TBEPABIX Tes

23 | Macca mosnekyn. KonuuecTBo BellecTBa.
ITocTrosiHHas ABorazipo
24 | TerioBoe paBHOBecue. Temneparypa U eé
n3mepenue. [llkana temneparyp Henbcus
25 | Upeanbhbiii ra3 B MKT. OcHoBHOe bubmioreka LIOK
ypaBHeHrne MKT https://m.edsoo.ru/ff0c4fde
26 | AGconroTHas TeMIiepaTypa Kak Mepa bubnumoreka LIOK
CpeiHel KUHeTUYeCKON SHePTryur JBUKEHUs https://m.edsoo.ru/ff0c511e
MOJIeKyJ/1. Y paBHeHre MeH/eeeBa-
Krnaneipona
27 | 3akoH [anbToHa. ['a30BbIe 3aKOHbI
28 | JlabopaTtopHas pabora «VccienoBanue
3aBUCHMOCTH MeXK/y IapaMeTpamu
COCTOSIHUS Pa3pe>KeHHOr0 ra3a»
29 | N3omporuieccsl B MAeaabHOM rase u ux bubmmoreka [IOK
rpaduueckoe rpeJicTaBjieHe https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHsisl 3HEprusi TepMOiMHAMUUYeCKOH Bbubmioteka LIOK
CHUCTEMBI U CITOCOOBI €€ N3MeHeHUsI. https://m.edsoo.ru/ff0c5952
KosnmuecTBo TensioTsl 1 paboTa.
BHyTpeHH$Is1 3Heprusi 0JHOaTOMHOI O
W/lea/IbHOr 0 rasa
31 | Bugsl Teruionepesaun bubmmoreka LIOK
https://m.edsoo.ru/ff0c5c36
32 | YpenbHas TelI0EMKOCTh BelleCTBa. Bubmioreka IIOK
Ko/mnuecTBO TenoThI MpH Terionepeayve. https://m.edsoo.ru/ff0c5c36
AiabaTHbI TIporiecc
33 | IlepBblii 3aKOH TEPMOJWHAMUKH U €r0 bubmoreka LIOK
TIPUMeHeHHe K M30I1poLjeccam https://m.edsoo.ru/ff0c5efc
34 | Heo6paTUMOCTE MPOLIECCOB B TIPUPO/IE. bubmioreka LIOK
BTopoii 3aK0H TepMOJUHAMUKH https://m.edsoo.ru/ff0c6230
35 | IIpunuwmn gevicteus u KIT/J TeroBoi bubmmoreka IIOK

MdadIllIMHBI

https://m.edsoo.ru/ff0c600a




36 | Hukn KapHo u ero KIT[I
37 | Okoyornueckye mpoodeMbl
TerI09HepreTHKU
38 | Ob6ob6maroiuii ypok «MoJieKyasipHast bubmioTeka LIOK
¢u3vka. OCHOBBI TEPMOJUHAMHUKH» https://m.edsoo.ru/ff0c6938
39 | KonTponbHast paboTa 1o Teme bubmmoreka LIOK
«MonekynsipHas pusrka. OCHOBbI https://m.edsoo.ru/ff0c6a50
TePMOJAVUHAMUKU»
40 | ITapoobOpa3oBaHve ¥ KOHEHCAIHS. bubmmoreka IIOK
VcriapeHue v KureHue https://m.edsoo.ru/ff0c63b6
41 | AGcosroTHast ¥ OTHOCUTE/IbHAs! BJIaXKHOCTh bubmmoreka IIOK
BO3/1yxa. HachbllljeHHbI# map https://m.edsoo.ru/ff0c64d8
42 | Teéppoe Teno. Kpucranimueckve u Bubmoteka LIOK
amopdHbIe Tefla. AHU30TPOIHUS CBOMCTB https://m.edsoo.ru/ff0c65f0
KpuCTasioB. XKujikrie KpUCTaslIbl.
CoBpeMeHHble MaTepuasbl
43 | IlnaBneHue U KpUCTaLIU3aLUA. Y 1e/ibHas Bbubmioteka LIOK
TeryioTa TiaBiaeHus. Cybmumariust https://m.edsoo.ru/ff0c6708
44 | YpaBHeHHe TeIJIoBOro OaiaHca bubmioreka LIOK
https://m.edsoo.ru/ff0c6820
45 | DyekTpu3saLus Tesl. JNeKTPUYeCKUy 3apsf. Bbubmioteka LIOK
J1Ba BUJja 371eKTPUUECKUX 3apsiloB https://m.edsoo.ru/ff0c6bcc
46 | [IpoBOAHUKY, TUITEKTPUKU U bubmmoreka IIOK
MOJIYTIPOBOJAHUKU. 3aKOH COXpaHeHUsI https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOr0 3apsija
47 | B3aumogelrictBue 3apsifioB. 3akoH KyJsoHa. bubmmoreka IIOK
ToueuHbll 3/1eKTPUUYECKU 3apsi] https://m.edsoo.ru/ff0c6ced
48 | HanpspkéHHOCTh 371eKTPHUUeCKOTO T0JIs. Bubmoteka LIOK
[TpUHLIUIT CyTIepIIO3ULIUU 3/IEKTPUUECKHUX https://m.edsoo.ru/ff0c6df2
nosied. JIMHWUY HaNpsHKEHHOCTH
49 | Pabora cu 371eKTpOCTaTUUeCKOTO TIOJIS. bubmioreka LIOK
[ToTeniuan. Pa3HOCTh MOTEHLIMAIOB https://m.edsoo.ru/ff0c6f00
50 | IIpoBOAHUKU U ANSIEKTPUKH B bubmoreka IIOK

3/IeKTPOCTaTUUYeCKOM T10JIe.
IvsnekTprueckas MPOHULIAEMOCTD

https://m.edsoo.ru/ff0c7018




51

JneKTpoémKocTh. KoHzeHcaTop

bubmoreka LIOK
https://m.edsoo.ru/ff0c7126

52

OneKTPOEMKOCTD TIOCKOT0 KOH/IeHCaTopa.
OHeprust 3apsPKeHHOT0 KOHJIeHCaTopa

bubmoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopatopHasi pabota "M3mepeHue
3/IEKTPOEMKOCTH KOHZIleHcaTopa"

54

TTpUHLIAT JeMCTBUS U TPUMEHEeHHe
KOH/IEHCAaTOPOB, KOITUPOBA/ILHOT'O
armrapara, CTpyHHOro TIpUHTepa.
OseKTpocTaThyecKasi 3alfuTa. 3a3eM/ieHre
3JIEKTPONPHOOPOB

55

ONeKTpUYeCKri TOK, yCJIOBUS €r0
cyijectBoBanus. [loctossHHbI TOK. Cuna
ToKa. Harpsbkenue. CornpotvBiieHre. 3aKOH
Owma /i1 yyacTKa Liernu

56

T[MocnenoBateibHOE, TIApaiebHOE,
CMeIlIaHHOe COeIMHEeHHEe TIPOBO/JHUKOB.
JlabopaTopHasi pabota «/3yueHue
CMEIIIAHHOTO COeIMHEHHsI Pe3UCTOPOB»

bubmmoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTb 37IeKTPUYECKOTO TOKA.
3akoH [Ixoyig-JleHa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /17151 TOTHOM (3aMKHYTOW)
3/1eKTpruyeckou Lemnu. Kopotkoe
3ambIkaHue. JlabopaTropHast paboTa
«M3mepenue 3/JC UCTOYHMKA TOKA U €ro
BHYTPEHHET 0 CONPOTHBJIEHUSI»

bubmmoreka IIOK
https://m.edsoo.ru/ffO0c7ae0

59

OneKTpoHHasi MPOBOIMMOCTD TBEPABIX
MeTaJlJIOB. 3aBUCUMOCTb COTIPOTUB/IEHUS
MEeTaJJIOB OT TeMIepaTyphl.
CBepXMnpoBOIUMOCTD

60

O/NeKTpUYeCcKuy TOK B BakyyMe. CBOMCTBa
3JIEKTPOHHBIX [TyYKOB

61

[MTonyrpoBOIHUKY, UX COOCTBEHHAs U
ripyuMecHast MpoBoguMocTb. CBOMCTBa p—

bubmioreka LIOK
https://m.edsoo.ru/ff0c84ae




n-niepexoza. ITo/yrpoBofHUKOBEIE
10} (010)0) 8

62 | DnekTpuyecKuii TOK B pacTBOpax 1 1 bubmmoreka LIOK
pacriiaBax 3/1eKTPO/IUTOB. https://m.edsoo.ru/ff0c82ba
OnekTponuTHYecKast AUCCOIUALIMS.

DJIEKTPOJIU3

63 | DeKTpUUecKHU TOK B rasax. 1 Bbubmoreka LIOK
CaMocTosiTeTbHbIN U HECAMOCTOSITeTbHbIH https://m.edsoo.ru/ff0c84ae
paspsig. Mosnus. [1na3ma

64 | DyekTpuueckue MpUOOPHI U YCTPOUCTBA U 1 bubmmoreka IIOK
MX MpaKTHUecKoe rpuMeHeHue. [TpaBuia https://m.edsoo.ru/ff0c86fc
TeXHUKH 6e301acHOCTH

65 | O6o6maroIMii YPOK «DJIeKTPOAUHAMUKA» 1 bubmuoreka LIOK

https://m.edsoo.ru/ff0c88be

66 | KonTponbHast paboTa 1o Teme 1 bubnumoreka LIOK
«DsekTpocTaTuka. [10CTOsIHHBIM https://m.edsoo.ru/ff0c8a8a
3JIEKTPUYECKHA TOK. TOKM B Pa3/TMUHBIX
cpefax»

67 | Pe3epBHblii ypok. KoHTposibHast paboTa mo 1 bubmmoreka LIOK
TeMe "DJIeKTpo[uHaMUKa" https://m.edsoo.ru/ff0c8c56

68 | PesepBHbIit ypok. O6001Iaroyii ypok 1o 1 bubmoteka LIOK
temaM 10 Kacca https://m.edsoo.ru/ff0c8f6¢c

OBLIEE KOJIMYECTBO YACOB I10 68
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11knacc

Neri/mt Tema ypoka KonmuectBo yacos Hara OneKTpOHHbIE LIU(PPOBbIE
Bcero KOHTPO JIbHBIE HpaKTI/I‘-IECKI/Ie H3yUeHus 06p330BaT6JIBHbIe PecypcCehl
paboThl paboThI

1 [TocTosiHHBIE MATHUTBI U UX 1 bubmoreka LIOK
B3auMo/ieiicTBre. MarHUTHOE ToJIe. https://m.edsoo.ru/ff0c9778
BekTop MarHuTHOM MHAYKUMU. JInHAN
MarHUTHOW MHYKIIUH

2 MarHuTHoOe 110/1e IIPOBOJAHHUKA C TOKOM. 1 bubmioTeka LIOK
OmeIT OpcTesa. B3aumogeiicTBre https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM

3 JlabopatopHasi pabota «/3yueHue 1 1 bubmmoreka LIOK
MarHUTHOTO TOJIs1 KATYLIKKA C TOKOM» https://m.edsoo.ru/ff0c98fe

4 [elicTBYe MarHUTHOTO T0JISI HA POBOAHUK 1 1 bubmuoreka LIOK
¢ Tokom. Cuna Amriepa. JlaboparopHast https://m.edsoo.ru/ff0c9ac0
pabora «VccnenoBaHue JeicTBUs
MOCTOSIHHOT'O MarHMWTa Ha PaMKy C TOKOM»

5 [elicTBYe MarHUTHOTO TOJIST HAa 1 bubmmoreka LIOK
JBIDKYILYIOCS 3apshKeHHYH0 yactuly. Cuna https://m.edsoo.ru/ff0c9df4
Jlopenija. Pabora cusbl JIopeHiia

6 OnekTpoMarHuTtHasi MUHAYKUYs. [1oTok 1
BEeKTOpa MarHUTHOM uHAYKLuU. 3[1C
VHAYKLUUU. 3aKOH 371eKTPOMarHATHOU
vHAyKuuK Papages

7 | JlabopatopHast pabota «VccienoBaHue 1 1 bubmuoreka LIOK
SIBJIEHUST SJIEKTPOMAarHUTHON MHYKLIAK» https://m.edsoo.ru/ff0cal50

8 NHayKTUBHOCTB. fB/IeHVe CaMOUHAYKLIAN. 1 bubnuoreka IIOK
I C caMOMHAYKIMU. DHEPTrUsi MarHUTHOTO https://m.edsoo.ru/ff0ca600




T10J151 KaTYIIKKU C TOKOM.
OJIeKTPOMarHUTHOe T1oJj1e

TexHUuecKre yCTPONCTBa U UX
TIpUMeHeHHe: TTOCTOSTHHbIE MarHUTHI,
3/IeKTPOMAarHuThl, 3/IeKTPO/IBUraTe/lb,
YCKOPHWTEIN 37IeMeHTapHbIX YaCTHLI,
VMHAYKLHWOHHAs Tevb

10

O6o06maroruil ypok « MarHuTHOe TIoJe.
DJIeKTPOMarHuTHast HHYKIUSI»

bubmoTeka LJOK
https://m.edsoo.ru/ffOcab82

11

KonrposnbHas pabota no Teme «MarHutHoe
1oJie. DJIeKTPOMarHUTHasi UHYKLMSI»

bubmoreka LJOK
https://m.edsoo.ru/ff0cad58

12

CBo0Oo/1HBIE MEXaHUUECKHE KOTeOaHUS.
I'apmMoHHnueckye KojiebaHus. Y paBHeHHe
rapMOHHMUECKUX KoyieOaHuH. [TpeBpalijeHure
SHEPruu

bubmoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JTaboparopHasi pabota «/ccienoBaHue
3aBUCHUMOCTH TTePUO/Ia MaJIbIX KOJieOaHuM
rpy3a Ha HUTH OT JJIMHBI HUTH U MaCChl
rpy3a»

14

KonebarenbHblit KOHTYP. CBOOOIHBIE
3/IEKTPOMarHUTHbIe Koie0aHUs B
u/leasibHOM Kojie0aTeIbHOM KOHTYPE.
AHasiorust MeXxiy MexaHU4eCKUMU U
3/IEKTPOMAarHUTHBIMU KOJIe0aHUSIMU

bubmoreka LJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHeHUst
SHEPrUHY B U/iealbHOM KosiebaTeTbHOM
KOHTYype

bubnmoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpepcraBiieHure 0 3aTyXaroLIUX
KosiebaHusIX. BeIHY X IeHHbIe
MexaHW4ecKre KonebaHus. Pe3oHaHC.
BobIHyX/IeHHbIe 3/1IeKTpOMarHuTHbIe
KosiebaHus

bubmoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHnHbIl TOK. CUHYCOUAA/IBbHBIN
riepeMeHHbIN TOK. MOIL[HOCTh ITepeMEeHHOT0

bubmiorteka LJOK
https://m.edsoo.ru/ff0cbd34




TOKa. AMIUIMTYZHOE U [ieliCTBYOLIee
3HaueHue CHJ/Ibl TOKA U HamlpshKeHUsI

18 | Tpancdopmarop. [Ipon3Bo/cTBO, TIepeaua
Y IoTpeb/ieHre IeKTPUUeCKOr SHEPTHUH
19 | YcTpoWcTBO Y NpakTUYeCcKoe IpuMeHeHre bubmoteka LIOK
3/IEKTPUYECKOT0 3BOHKA, TeHepaTopa https://m.edsoo.ru/ff0cc324
repeMeHHOI'0 TOKa, IMHUM 371eKTpornepejayd
20 | DKosorMUeCKHe PUCKH TPH TTPOU3BO/ICTBE
371eKTposHepruu. Kynstypa
WCIT0/Ib30BaHMs1 3IeKTPOSHEPTUU B
TIOBCeJHEBHOM »KU3HU
21 | MexaHuyecKye BOJIHbI, YC/IOBUSI bubmoteka LIOK
pacripoctpaHenus. [Tepuoz. CKopocThb https://m.edsoo.ru/ff0cca54
pacrpoCTpaHeHus U J/IMHa BOJIHBI.
[TonepeuHbie ¥ NPO/IOIbHbBIE BOJIHBI
22 | 3Byk. CKOpOCTb 3ByKa. ['DOMKOCTB 3ByKa. bubmoreka LIOK
Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 | DneKTpoMarHuTHbIe BOJTHbI, UX CBOMCTBA U bubmiorteka LJOK
CKOpOCTh. [1IKana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 | TIpyHLUIIBI PAIMOCBSA3Y U TeJleBUZIeHUS.
Pa3BuTHe cpencTB cBa3u. Pasronokarus
25 | KonrpospHas pabota «Konebanus u bubmoteka LIOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
26 | [IpsimonuHelHOe pacripocTpaHeHre CBeTa B bubmoteka LIOK
O/IHOPO/IHOM cpejie. TOueUHbIM UCTOUHUK https://m.edsoo.ru/ff0cd350
ceeta. Jlyu cBera
27 | OTpakeHue cBeTa. 3aKOHbI OTpaXkeHUs bubmoreka LIOK
cBeTa. [TocTpoeHue nu3o06paskeHUH B https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKaJie
28 | TIpenomsenue cBeta. [loTHOe BHyTpeHHee bubmoreka LIOK
oTpakeHue. [IpesieNIbHBIN Yo MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPa’KeHUsI
29 | JlabopaTopHasi pabota «/3mepeHue bubmoreka IIOK

IOKa3aTeJid MpejioM/IeHUsT CTEK/Id»

https://m.edsoo.ru/ff0cd67a




30 | JIun3sl. [TocTpoeHue n300pa>keHuit B bubmoreka LIOK
nmH3e. @opMysia TOHKOU JTMH3bI. https://m.edsoo.ru/ffOcdd1e
YBesueHue JIMH3bI

31 | JlabopaTtopHas pabota «VccienoBaHue
CBOMCTB M300pakeHUH B JIMH3aX»

32 | Oucnepcus cBeTa. CI0XHBIN COCTaB
6esoro ceeta. LIget. JTabopaTtopHast paboTa
«HabJsrozieHre fyucnepcun CBeTa»

33 | NHrepdepenius cBeta. Judpakuys cBeTa. bubmoteka LIOK
JudpakijmoHHas peliéTka https://m.edsoo.ru/ffOced22

34 | IlonepeyHOCTb CBETOBBIX BOJIH. bubmoteka LIOK
[Monspu3sarusi cBeTa https://m.edsoo.ru/ff0cf02e

35 | Ontuueckre MpubOPBI U YCTPOKMCTBA U
yCJIOBUSI UX O€30T1aCHOTO TIPUMeHeHHsT

36 | I'paHUIIbI TPUMEHUMOCTHU K/IaCCUUeCKOM bubnmoreka LIOK
MexaHUKU. [TocTynaThl crieliaabHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTETbHOCTH

37 | OTHOCUTE/ILHOCTE OJIHOBPEMEHHOCTH. bubmoteka LIOK
3ame/|jieHrie BpEMEHH U COKpAIl[eHHe https://m.edsoo.ru/ffOcfa42
JUIAHBI

38 | DHeprusi ¥ UMITYJIbC PeJIITUBUCTCKOM bubmoreka LIOK
yactulibl. CBSI3b MaCChI C SHEprueu u https://m.edsoo.ru/ff0cfc68
MMIY/IbCOM. DHEpPrusi MOKOst

39 | KonTponbHas pabota «Ontrka. OCHOBbI bubmiorteka LJOK
CTIela/IbHOM TeOpHUH OTHOCUTETbHOCTH https://m.edsoo.ru/ff0cf6f0

40 | dortoubl. Popmyia [lnanka. DHeprus u bubmiorteka LJOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ffOcfe16

41 | OTkpbITHe U UcciegoBaHue (hoTo3ddekTa. bubnuoreka LIOK
OmpiTel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4

42 | 3akoHbl hoTo3ddekTa. YpaBHeHUe bubnuoreka IIOK
OnHiTeliHa As hoTtosddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpaHuiia» portoaddekTa

43 | HaBnenue cBeta. OnbiTel [1. H. JTeGeneBa. bubmiorteka LJOK

XUMHUeCcKoe JIeMCTBHe CBeTa

https://m.edsoo.ru/ff0d04a6
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TexHUUeCKHe YCTPOMCTBA U MPAKTUYeCKOoe
ripuMeHeHue: (POTO3/1eMeHT, (POTOAATUNK,
comHeuHasi OaTapesi, CBeTOANO/]

45 | PeweHue 3ajau 1o TeMe «DJIEMEHThI bubmmoreka LIOK
KBAaHTOBOU OTTHKW» https://m.edsoo.ru/ff0d0302

46 | Mogenb atoma ToMmcoHa. OTbITHI bubnmoreka LIOK
Pe3epdop/a no paccesiHUIO X-4aCTHI]. https://m.edsoo.ru/ff0d091a
IlnanerapHas Mmoziesib aToma

47 | Mocrynarel Bopa Bbubmoteka LIOK

https://m.edsoo.ru/ff0dOafa

48 | W3nyueHue u morJioljeHre (OTOHOB TIpU bubnuoreka LIOK
repexo/ie aToMa C OJHOI'O YPOBHSI SHEPIUU https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Busibl CrieKTpoB

49 | BonHOBBIE CBOMCTBA UacTHLl. BoHbI e bubmoteka LJOK
Bpotins. KopryckynsipHo-BOJTHOBOM https://m.edsoo.ru/ff0dOca8
nyanusm. CIIOHTaHHOE U BBIHYK/IEHHOe
Y3/lyueHue

50 | OTKpeITHE PAAMOAKTUBHOCTHU. OMBITHI bubnmoreka LIOK
Pe3epdopza no onpezesieHuto coctaBa https://m.edsoo.ru/ff0d0fd2
Pa/IM0aKTUBHOTO U3My4YeHUs

51 | CroticTBa anba-, 6eta-, ramma-
W3yueHusi. BausiHe paiiOaKTUBHOCTU Ha
JKUBbIE OpPraHu3Mbl

52 | OTKpbITHE NIPOTOHA U HEUTPOHA. M30TOIIbI. bubmoreka LIOK
Anbda-pacmnaz. I/eKTPOHHBINA U https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacra/]. I"'amMmma-
Y3/lyueHue

53 | OHeprus CBsI3U HYKJIOHOB B siipe. S1iepHble bubmoreka LIOK
peakiuu. SIxepHblii peakTop. [Tpob6/iemsl, https://m.edsoo.ru/ff0d1356
MepCreKTUBbI, I9KOJIOTUYECKHe acTleKThbl
s/lepPHOM SHEepPreTHKU

54 | OnemeHTapHble yacTUllbl. OTKpBITHE bubmoreka LJOK

Mo3UTpoHa. MeTo/ibl Hab/IFOIeHUsT U
pervcTpalyy 31eMeHTapHbIX YaCTHULI.
Kpyrbiii cton «®yHaMeHTabHbIe

https://m.edsoo.ru/ff0d0e38




B3auMo/ZieNcTBUs. EAMHCTBO (hr3nueckoi
KapTUHBI MUDPa»

55

Bup 3Bé3nHoro Heba. Co3Be3nus, SIpKUe
3BE3/IbI, TIVIAHETHI, UX BUAUMOE JBIDKEHUE.
ConiHeyHast cucrteMa

56

Connije. ComHeuHas akTUBHOCTb.
Nctounuk sHepruu CoJiHLIA U 3BE3]

57

3Bé3/bl, UX OCHOBHbIe XapaKTepPUCTUKH.
3Bé3/1bI [71IaBHOW I0C/Ie/]0BaTeIbHOCTH.
BnyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe Ipe/ICTaB/IeHUs O
TIPOUCXOXKAeHUU U 3BosroLy CosHLa U
3BE3/]

58

Mneunslii [TyTe — Hama ["anakTuka.
ITonoxenue u nBrkeHre Co/HIIA B
l'anaktuke. I'anaktuky. Y€pHble AbIPEI B
s/ipax rajJjakTuK

59

Bcenennasi. Pazberanue ranaktuk. Teopus
Bosbiioro B3peiBa. PelMKTOBOE U3/yueHue.
MertarasiakTHKa

60

HeperieHHbie ipo6s1eMbl aCTPOHOMUU

61

KonTposbHast paboTa «D/1eMeHTBI
aCTPOHOMUH U aCTPOPUIUKI»

62

O6o0r1aroruit ypok. Ponb Gusvku u
aCTPOHOMHH B SKOHOMHUYECKOH,
TeXHOJIOTUUeCKOU, COL[MalbHOU U
3TUYECKOH cepax fesTesbHOCTH UeroBeka

63

O6oO0r1atoruii ypok. Ponb 1 Mecto Gpusuku
Y aCTPOHOMHH B COBPEMEHHOW Hay4yHOU
KapThHe MUpa

64

O6o0r1maroruii ypok. Ponb usrueckoi
Teopyu B (hOPMHUPOBAHUY TIPE/ICTABIEHUN O
(br3MYeCcKoi KapTUHe MUpa

65

O6o01maroruit ypok. Mecto hu3nyeckoi
KapTHUHBI MUpa B 00I1[eM psizy




COBpPEMEHHBIX eCTeCTBeHHO-HayUYHbIX
Npe/CTaB/AeHUH O TIPUPOJe

66 | Pe3epBHbIil ypoK. MarHuTHoe mosie. 1
O/eKTpOMarHuTHast MHAYKLUS
67 | Pe3sepBHbI ypok. OnTrka. OCHOBBI 1
crieliMasbHOM TeOPUM OTHOCHUTEIbHOCTH
68 | Pe3epBHbIii ypok. KBaHTOBast (u3uka. 1 bubmoreka LJOK
OyieMeHTbl aCTPOHOMUU U aCTPOPU3NKI https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O
IMTPOOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA

» dusuka, 10 knacc/ Mskuiues I'.51., Byxosues B.b., Corckuit H.H. nog pegakijueit
[MTapdentreBoii H.A., AkionepHoe o61jecTBo «!31aTenscTBo «IIpocBelenre»

» ®usuka, 11 knacc/ Msikuwes I'.J1., byxosues b.b., Hapyrun B.M. nop
penakiueii [Tapdentreroii H.A., AKiioHepHOe 00111ecTBO «/3/1aTe/IbCTBO
«[IpocBewjenne» METOJUYECKUWE MATEPUAJIBI /11 YUUTEJIA

1. TI'.d.Mskuiues, b.b.Byxosues, H.H.Cotckuii / Tlog pen. H.A.IlapdentseBoii, ®usuka. 10
Ksacc. ba3oBeblil ypoBeHb (KOMIIIEKT C 3/IeKTPOHHBIM NpuioxkeHueM). — M.: TIpocBeliieHue,
2020.

2. T'.A.Msxkuiues, b.b.byxosuieB, H.H.Cotckuii / [Tog pen. H.A.IlapdenTtheBoii, ®Pusuka. 11
ksacc. ba3oBelli ypoBeHb (KOMILIEKT C 3/1eKTPOHHBIM NpuiokeHneM). — M.: [Ipocselenue,
2020.

3. [Hupaktuueckue matepuasnbl Pusuka 11 knacc / A.E.MapoHn, E.A.MapoH. — M.: 3xaTenscTBO
«poda», 2018.

4. TemaTuueckrie KOHTPOJIbHBIE M CAMOCTOsATE/IbHBIE PaboThI 10 usuke 11 knacc / O.U.I'pomiiera.
— M.: U3gaTenbCcTBO «3IK3aMeH», 2019 r.

5. 3apmanus obpa3oBarenbHoro noprana Pery EI'D

6. COOpHMK 3aZlaHUM U CaMOCTOSITe/IbHBIX paboT «du3uka 10», JI.A. Kupuk, FO.1./Iuk- M.:
Nnekca 2019r.

7. ®usuka. Yriy0b/eHHbIA KypC C pellleHUusIMH U yKazaHussMu. EI'D. Onumnuael. DK3aMeHbI B
BY3./ E. A Bumnsikosa (4 gp.) ; [Tog pen. B.A. Makapoga, C.C. UecHokOBa. — 5-0e u3f. — M.:
Jlaboparopus 3Hanui, 2018 r. BMK MI'Y - IIIKOJIE

8. ®dwu3uka.3alauHUK-TIPAKTHKYM ZJIs1 IOCTYTIAIOIMX B BY3bl — yueOHO-MeTOZMuecKoe ocoomue.
EI'D. Omumnuagel. Ok3amensl B BY3./B.A. Makapog, C.C. UecHOKOB. — 2-0e u3j. — M.:
JlabopaTopus 3Hanui, 2018 r. BMK MI'Y - IIIKOJIE

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET

- 3/IEKTPOHHO—METOUYeCKre KOMIUIEKTHI:
1.MynbTUMe/[uiHbIe KYPChI, pa3paboTaHHbIe KoMIaHuel "dU3nKoH":

-"®u3MKa B KapTUHKax ",

-"OtkpbiTas pusvka 1.1",

-"OTkpbITas ¢usrka 2.0".

2. Oo6pa3oBarenbhbiit Komruiekc (OK) «1C:

- IIIkomna. ®usuka, 7—11 k1. Bub/MoTeka HarIsIIHBIX TTOCOOMIT»;

-«1C:IIIkosa. ®u3mkKa, 8 Ki1.».

3. bonbiuas sntmknoneavs Kupumia u Megogusi (63KM).

4. 1C: «Peneturop. ®usuka» (Bepcus 1.5);

5. OnektpoHHOe yuebHOoe nu3ganue «Iloaroroeka Kk EI'D mo ®usuke», [Ipoda "2008"

6. YueOHO — MeToAMUeCKUil KOMIIeKT «?KuBast ¢r3rka» (KOMITbIOTepHasi labopaTopusi) —
M.:MHT. 2000.

7. Obpa3oBaTesibHbIe pecypchl IHTepHeTa

Envnas konnekiys [rdpoBbix http://school-
O6pa3oBaTenbHbIxPecypcoB (hu3nka) collection.edu.ru/catalog/teacher/
Knacc!nasadusuka http://class-fizika.narod.ru/
O6pa3oBaresibHbIe pecypchl ceTh ViHTepHeT. du3mka. alleng.ru/edu/phys.htm

®usuka. ru dusuka. ru http://www.fizika.ru/
®du3MUeCKUH MopTal www.fizportal.ru/




OOyuatoriyie TpexXypOBHEBbIE TeCThI 110 GU3MKe i CpeIHUX U | www.physics-regelman.com/

CTapILIMX K/1aCCOB LLIKOJIbI (www.elkin52.narod.ru/)
"3aHuMarenbHasi (pr3MKa B BOMpocax U OTBeTax" www.anna.vega-int.ru/

VHTepakTUBHbIE MO/ZlenU (PU3MYeCKUX MPOLIeCCOB.

Hnmepnem- pecypcnbi
www.booksgid.com- Boo/ Gid. DniekrpoHHast 6ubmoTeka.

www.school.edu.ru/default.asp- Poccutickuii o6pa3oBaTenbHbIN 1opTast. JoCTyHOCTb, KaueCTBo,
5(QPeKTUBHOCTb.

http://www.alleng.ru/edu/phys.htm- O6pa3oBaTesibHble pecypchl IHTepHeTa - ®u3uka.

http://school-collection.edu.ru/catalog/pupil/?subject=30- EuHasi KosneKiys U poBbIX
obpa3soBaTe/ibHbIX PeCYPCOB.

http://fiz.1september.ru/- Yue6Ho-MeTOuUeCKas Ta3eTa

«®Dusuka». dic.academic.ru- Akagemuk. CoBapu u

SHUMKJIoNeAuH. http://nuclphys.sinp.msu.ru/- AxepHas ¢pusrka B

uHTepHerte. http://college.ru/fizika/- TToaroroBka Kk EI'D

http://kvant.mccme.ru/- HayuHo-nonysipHbii GU3MKO-MaTeMaTHUeCKUi >KypHan «KBaHT».
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