MUHMCTEPCTBO IMPOCBEIEHUS POCCUCKON ®EJEPALIMU
Munucrepcerso o6pasosanus Openfyprekoii obiacTu

MyuuuunanbHoe o6pasopanne KyBanabIKCKHi ropoackoi okpyr OpeHnlyprcixoii o6acTu

MAOQOY "COLI Ne 5"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
METOJMUYCCKUM OOBEAMHCHUEM  3aMECTHTE/Ib AUPEKTOPA JHPEKTOP M/ Oy "COLI Ne 5"
(pu3UKO-MATEMATHYECCKOTO % ) ~_
1773
LKA V// o/
—t— Byaenesa K. B. \ Kyunna H.B.
Vo4 «29» aBrycra 2024 r. IMpuka3s Ne 37 ot «30» aBrycra
Tyxkabaiiosa P. X. 2024 .
I[Mportokon Ne lot «29» aBrycra
2024 r.
PABOYAS ITPOI'PAMMA

(UJ1 4626640)

yueOnbIii npeameT «®usuka. bazoBblit ypoBeHb»

st yuaruxcest 10-11 kiaccoB

Cocrasutens: TykabaiioBa Pumma XadusosHa, yuntenb Gpusnku

r. Kysanabik 2024




ITOACHUTEJ/IBHASA 3AIINCKA

[Tporpamma 10 (hu3vKe 0a30BOr0 YpPOBHsS Ha YpOBHe CpefHero o0iiero
obpa3oBaHusi pa3paboTaHa Ha OCHOBe T0JIOKeHUM U TpeOOBaHUM K pe3y/bTaTaM
OCBOEHUSI OCHOBHOU 00pa3oBaTe/bHOUM TpPOrpaMMbl, TpezcTtaBieHHbIX B @I'OC
COO, a Takke c yuétoMm (enepanbHOM paboueli MporpaMMbl BOCTIMTAHUS M
KOHIIEIMY TperiofiaBaHust yueOHOTo mipeaMeTta «®usnka» B 00pa3oBaTe/bHBIX
OpraHu3aLusIX Poccuiickou ®degepauuu, peanu3yrImx OCHOBHbIE
oOpa3oBaTe/ibHbIe POTrPaMMBl.

Copep>kaHue TIporpaMMbl 10 (U3MKe HarpaB/ieHO Ha (OpMHUpPOBaHHUE
eCTeCTBeHHO-HAayYHOM KapTUHbI Mupa obyuaromquxcsa 10-11 kmaccoB mpH
oO0yueHnu ux ¢usrKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-[eSITeIbHOCTHOTO
noaxoga. [Iporpamma 1o ¢usuke cootBeTcTByeT TpeboBanusim ®I'OC COO k
MJIaHUPYEeMbIM JIMYHOCTHBIM, TpPeAMETHbIM W MeTalpegMeTHbIM pe3y/bTaTam
o0yueHHs], a TaK)Ke YUUThIBaeT HeOOXOJWUMOCTh peau3al[iil MEeXKITpeIMeTHbBIX
cBsizeli (PU3MKM C eCTeCTBeHHO-HayuHbIMU yueOHbIMU TIpeAMeTaMu. B Heid
OTIpe/Ie/ISIF0TCS. OCHOBHBIE 11e/M U3yueHUst (M3UKU Ha YPOBHe cpefiHero oOirero
oOpa3oBaHusl, TJIAHUPYeMble pe3y/bTaThl OCBOEHUs Kypca (PU3WKU: JTMUHOCTHBIE,
MeTaripeZiMeTHbIe, Tpe/iMeTHbIe (Ha 6a30BOM YPOBHeE).

[TporpaMMa 1o u3rKe BK/IHOUAET:

e TIJIAHUpYeMble pe3y/ibTaThbl 0CBOeHHUs Kypca (13K Ha 6a30BOM ypOBHE, B

TOM UHCJIe TIpeIMeTHbIe pe3y/bTaThl M0 ToJjaM 00yueHus;

e cozep)kaHue yueOHoro rpegmeTa «®dusnka» 10 ToziaM 00yueHusl.

du3nKa Kak Hayka O Hawbosiee OOIMX 3aKOHAX TPUPO/bI, BBICTYIIAs B
KauecTBe yueOHOTO TpeMeTa B IIKOJie, BHOCUT CYIIIeCTBEHHbBIN BK/aJ B CUCTEMY
3HaHU 06 okpysxatoiieM mupe. LLIKombHBIN Kypc GU3UKU — CUCTEMOOOPa3yIOLIHi
JJIsl eCTeCTBeHHO-HAayUHbIX yueOHBIX MpeAMeTOB, TTOCKOJIBKY (hH3UuecKre 3aKOHbI
Jie)KaT B OCHOBE TIPOLIECCOB M SIBJIEHWH, H3y4yaeMbIX XUMHeH, Ouosoruet,
¢usnueckoit reorpadueli U acTpoHomuel. Vcrnonb3oBaHME U AKTUBHOE
npUMeHeHWe (U3MUEeCKUX 3HAHWW  oOmpejenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TeXHOJOTUM B cdepe HSHEPreTHKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TOJyUYeHHsI HOBBIX MaTepUa/ioB C 3a/laHHbIMA CBOMCTBAMU M [IPYTHX.
V3yuyeHne ¢GuU3MKKM BHOCUT OCHOBHOM BK/aZ B (POPMUDOBaHHE eCTeCTBEHHO-
Hay4yHOW KapTHMHBI MMpa obOydarouuxcs, B (hopMyUpoBaHHEe YMeHUU TPUMEHSTh
HayUYHBIM MeTO/, TI03HaHKSI TIPU BBITIOJIHEHUH MU YUeOHbIX UCC/IeI0BaHHUM.

B ocHOBy Kypca GU3MKHM /i1 YPOBHs CpefiHero oOIiero o0Opa3oBaHUs
MOJIOXKEH Ppsf WJed, KOTOpble MOXXHO pacCMaTpUBaThb KakK TIPUHLMIIBI €ro
MTOCTPOEHWUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeW KypC SB/SETCS JIOTUYECKU
3aBepIlIEHHBIM, OH COJeP)KUT MaTepuaa U3 BCex pas/ienioB (M3UKH, BKIHOUAeT Kak
BOMPOCHI K/IaCCUYECKOW, TaK U COBPEMEHHOU (PU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUMM C Hell MaTepuan Kypca (U3MKU
o0beIMHEH BOKPYr (u3nueckux Teopuil. BegyiuM B Kypce sBJsSeTCS
dbopMrpoBaHUe Tpe/CTaB/eHUN O CTPYKTYPHBIX YDOBHSIX MaTepuH, BelllecTBe U
rnoJie.

Hoes eymaHumapuzayuu. Eé peanusaius TmpejriosiaraeT HCIO/Jb30BaHUe
T'YMaHUTapHOTO TIOTeHIMana (PU3NUecKo HayKd, OCMBIC/IEHHEe CBSI3U pa3BUTHUS
¢usuKln C pa3BUTHEM OOIeCTBa, a TakKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU M 3KOJIOTUUECKUMHU TTPOOieMamH.

Hoess npuknaoHvol  HanpaenenHHocmu. Kypc ¢usukyd npepamnosaraert
3HAKOMCTBO C IIMPOKUM KPYIOM Te€XHWYECKUX W TeXHOJIOTHUYeCKUX TPUIOKEeHUM
M3y4YeHHbIX TeOpUi U 3aKOHOB.

Hoes 53Konoeusayuu peanusyercs TOCPeJCTBOM BBeJ€HUSI 37€eMEHTOB
cofiepKaHusl, TIOCBSILEHHBIX JKOJOTHUECKWM TpobsieMaM  COBPeMEeHHOCTH,
KOTODbIe CBSI3aHbI C Pa3BUTHEM TEXHUKW W TEeXHOJOTUM, a Takke 00CYXIeHUs
npobJsieM paljMoHaIbHOTO MPUPO/IOTIONb30BAHMS U SKOJI0rMUecKoi 6e30macHOCTH.

Crep)KHEBBIMU 3/IeMEHTaMU Kypca (PU3WKKM Ha YPOBHE CpeJHero oOIiero
oOpa3oBaHusi SBASIOTCS (u3ndeckre Teopuu ((popMHpOBaHUE TIPe/ICTaBIeHUN O
CTPYKTYpe TIOCTPOeHUsi (PU3NUecKoil TeopuH, poiau GyHAaMeHTaTbHbIX 3aKOHOB U
MPUHLIUIIOB B  COBPEMEHHBIX TIPeJICTaB/IeHUSIX O TPHUPOJle, TpaHUlaxX
MPUMEHUMOCTH TEeOpWi, [I/Isi OIKCaHUsl eCTeCTBeHHO-HayUHBbIX SIBJIEHUM W
TMIPOLIECCOB).

CucTeMHO-/1esITe/IbHOCTHBIM TIOX0Z, B Kypce (U3MKU peanu3yeTcs: mpexse
BCETro 3a CUET OpraHu3aluM SKCTiepUMeHTalbHON JesTebHOCTH 00yuaroImxcsl.
Ins  6Ga30BOro YypoBHS Kypca (U3MKKM — 3TO HCIO/Ib30BaHUE CHUCTeMBI
(pOHTABHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB W jlabopaTopHBIX paboT,
KOTOpbIe B Tporpamme 1o (u3nke oO0beArHeHbI B OOIIMI CTIMCOK YUeHUUeCKUX
NpakThYeckux paboT. BeljeneHre B yka3aHHOM TiepeuyHe jabopaTOpHBIX paboT,
MPOBOZUMBIX /i1 KOHTPOJIA U  OLIEHKH, OCYIIeCTB/ISIeTCS  y4aCTHUKAMU
o0Opa3oBaTe/IbHOTO TPOIecca WCXOAsA U3 O0COOEHHOCTeH IIJIaHWPOBAHUS M
ocHamleHusi KabuHeta ¢wusuku. [Ilpy 3TOM obecrieunrBaeTcsi  OB/aJeHUE
00yyvaroImyUMUCsi YMeHUsIMU TIPOBOJIUTh KOCBEHHbIe H3MepeHHsl, UCC/e/JOBaHUs
3aBUCUMOCTeN (U3UUeCKUX BeMUMH W TIOCTAaHOBKY OTBITOB TIO TIPOBEpKe
TIpe/I/I0’KeHHBIX TUITOTe3.

Bosibilioe BHUMaHUE Y/Ie/sSIeTCsl PEIIeHUI0 PacuéTHBIX W KauyeCTBEHHBIX
3agau. [Ipy 3TOM /711 PAaCUETHBIX 3a/ilau TPUOPUTETOM SIBJSIFOTCS 3alaud C SIBHO
3a/laHHOM (PU3UUECKOM MO/ie/Iblo, TI03BOJISIOLIMe TIPUMEHSITh U3yUeHHbIe 3aKOHbI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jiesia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3ziesnioB. [l KaueCTBEHHBIX 3a/jau TIPUOPUTETOM SIBJISTFOTCS 3aZlaHusT Ha
00bsICHEHHEe TIPOTeKaHUsl (PU3NYeCKUX SIBJIEHUM W TIPOLIECCOB B OKPY’KaroIleH
KU3HH, TpeOytoiue BbiOOpa (U3MUECKOW MOJed AJIi CUTyallud TIPAaKTHKO-
OPHEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu PrOC COO K MaTepHa/bHO-
TeXHUUeCKOMYy obecrieueHri0 ydeOHOro mporecca 0a30BbIMi ypoBeHb Kypca
(bU3MKM Ha YpoBHe cpefiHero obirero 00pa3oBaHUs JO/DKEH N3yUaThCsl B YCIOBUSIX
NpeIMETHOTO KabuHeTa (PU3MKU WM B yCJIOBUSIX MHTETPUPOBAHHOTO KabWHeTa
MpeJIMETOB €CTeCTBEHHO-HAayUHOTrO IMK/jIa. B kKabOwHeTe (U3MKKU [JODKHO OBITH
HeoOxouMoe y1abopaTopHOoe 00OpyAOBaHMe [iIsi BBIMOHEHHWS YyKa3aHHBIX B
nporpaMmme 1o (Gu3nKe yUeHHMUECKHX MPaKTHUECKUX paboT U JeMOHCTpPAI[MOHHOEe
obopy/loBaHue.

IlemoHCTpariioHHOe  00opy/oBaHWe (HOPMUPYETCSI B COOTBETCTBHM C
MPUHITUTIOM MHWHUMAaJBHOW  JIOCTaTOYHOCTU U O0ecrieurBaeT IMOCTAaHOBKY
Mepeurc/ieHHbIX B TIpOrpaMMe TI0 (DU3UKe K/IFOUEBBIX JI€MOHCTpAlUN st
WCC/Ie/JOBaHUST  M3y4YaeMbIX sIBJIeHUA W  TPOL[ECCOB, AMIMPUUECKUX |
(byHIaMeHTaIbHBIX 3aKOHOB, UX TEXHUUECKUX TTPUMEHEeHHUH.

JlabopaTtopHoe 000Opy/JOBaHHE [Ji YUYEHUUYECKHMX MPAaKTUUECKUX paboT
bopMupyeTcs B BUJie TeMaTUYeCKUX KOMIUIEKTOB U 00OecrieurBaeTcsl B pacuéTe
OJHOTO KOMIUIEKTa Ha [BYX oOydJarommxcs. TemaTHUecKHe KOMITIEKTHI
nabopaTopHOro 0060py/I0BaHUS /IO/DKHBI OBITh TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTIONb30BAHWY aHAIOTOBBIX U IM(POBBIX TPUOOPOB, a TaKKe KOMITbIOTEPHBIX
WU3MepUTE/TbHbIX CUCTEM B BU/Ie [IU(POBBIX 1abOpaTOpUI.

OCHOBHBIMH 1[eJIIMH U3yUeHusl (PH3MKU B 0011[eM 00pa30BaHUH SIBJISTIOTCS:

e (opmMHupoBaHHEe HWHTepeca W CTPeMJIEHWs OOYyYaroluxXcsi K HayuyHOMY
W3yUeHWIO TIPUPOJbI, Pa3BUTHE WX HWHTEJUIEKTYa/lbHbIX U TBOPUECKHX
CII0COOHOCTe}];

e pa3BUTHE TPEJCTaBJIEHUN 0 HAYUHOM METO/ie TIO3HaHWs ¥ (POPMUPOBaHHe
MCCJIe/[0BAaTeIbCKOTO OTHOIIIEHHS K OKPY KAIOL[UM SIBJIEHHSIM;

« (opmupoBaHHe HAyYHOTO MHUPOBO33DeHUsI KaK pe3ysbTaTa HW3yueHUs
OCHOB CTPOEHMSI MaTepur U PyHZaMeHTa/IbHbIX 3aKOHOB (DH3UKH;

« (dopmupoBaHHe yMeHUH OOBSCHATH SB/IEHUS C  WCIOb30BaHUEM
(Gu3rUecKrX 3HAHWH W HAayYHBIX /10Ka3aTe/bCTB;

» (opmupoBaHve TpeACTaBAeHUNA O POMM (DU3NKHU [T PA3BUTHS JPYTUX
eCTeCTBEHHBIX HayK, TEXHUKUA U TEXHOJIOTUH.

HocTikeHre 3THX Liefield 00ecrieurBaeTCs peIlleHrueM C/IeAYIOIIUX 3a7au B

npoliecce U3yueHHs Kypca (pU3MKu Ha ypOBHE CpefiHero ob1ero 006pa3oBaHus:



e nmpuobpeTeHMe  CUCTeMbl  3HaHUW 00  oOmMX  QU3UUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TeopusiX, BKJ/TFOYast MEeXaHUKY,
MOJIEKY/ISIDHYIO  (PU3UKY, 5/IeKTPOJJMHAMUKY, KBAHTOBYH (U3UKYy W
3J1eMEHThI aCTPO(PU3UKY;

e (opmMUpOBaHME YMEHUM TPUMEHSTb TeOpeTUUYecKWe 3HaHusl /IS
00bsicHeHUS1 (PU3MUECKUX SIBJIGHWMA B TIpUPOJe U ISl TIPUHSTHS
MPaKTUUYeCKUX pPelleHUM B IOBCeAHEBHOW »KU3HU;

e OCBOeHHE CIIOCOOOB pellleHUss Pa3/IMyHbIX 3aZlau C $BHO 3aJaHHOMN
du3nueckol MoJenblo, 3ajay, MOpPa3yMeBarolIUX CaMOCTOSTe/bHOe
co3jiaHue (hr3MUYecKou Mo/jie/d, aJleKBaTHOU YC/IOBUSIM 3a/lauy;

e TOHMMaHWe (U3NYECKHWX OCHOB U TPHUHIUIIOB [IeHCTBUSI TeXHUUYECKUX
YCTPOWCTB M TeXHOJIOTMUECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY KaroLLYIO
Cpeny;

e OB/IaIcHUe MeTOJaMHu CaMOCTOSITE/IbHOTO TIJIAHUPOBAHUSI U TPOBeAEeHUs
(Y3NUeCKUX SKCMEePUMEHTOB, aHa/lW3a W UHTepIipeTalyMyd WH(OpMaLuy,
orpe/eneHus JOCTOBEPHOCTH MOJyYeHHOr0 pe3yJ/IbTarTa;

e (CO3JaHuve yCJIOBUM JJIl pa3sBUTHSL YMEHUH MPOEKTHO-UCC/Iel0BaTe/IbCKOU,
TBOPYECKOM /1eITe/IbHOCTH.

Ha usyuenue ¢u3uku (0a30BbIi ypOBeHb) Ha ypPOBHe CpeIHero o0Iero
obpa3oBaHus oTBoAUTCST 136 uacoB: B 10 Knacce — 68 yacoB (2 vaca B Heie/i0), B
11 knacce — 68 uacoB (2 yaca B HeJie/io).

[MpennaraeMeiii B TiporpaMMe T0 (u3uKe TiepeueHb JiaOOpaTOPHBIX W
MPAaKTUYeCKUX paboT $BASETCS pPeKOMEeH/IOBaHHBIM, YUWTe/lb [leflaeT BbIOOD
NpoBefieHrs1 1abopaTOpPHBIX pabOT U OMBITOB C YYETOM WHAMBHUIYATbHBIX
ocobeHHOCTeN 00yJaroLUXCsl.



COJAEPXAHWE OBbYYEHUSA
10 KJTACC

Pa3pen 1. ®u3uka U MeTOAbI HAYYHOI'0 [103HAHUSA

®usrMka — Hayka O npupoge. HayuHble MeTO/bI MO3HAHUSI OKPY’KArOIIEro
Mupa. Pomb  3KCriepyMeHTa W TeOpMA B TIPOL[eCCe TI03HAHUSI TIPUPOJBI.
OKCriepyuMeHT B Gu3UKe.

MogenvpoBaHve (pu3nuecKux siBeHWM U mpoleccoB. HayuHble TMMOTe3bI.
du3nyeckre 3aKOHbl U TeOpPUH. ['paHUIlbl TIPUMEHUMOCTU (PU3NUECKHUX 3aKOHOB.
[IpyHLMI COOTBETCTBUS.

Ponb 1 Mecto ¢u3uKu B (HOPMHUPOBAHUM COBPEMEHHOM HayuHOW KapTUHbI
MHPa, B IPAKTAUECKOM AeSITeJIbHOCTH JIFOZEeH.

LlemoHcmpayuu

AnHanoroBele W 1M(pPOBbIE H3MEPHUTE/NIbHbIE TPHOOPBI, KOMIBIOTEPHBIE
JaTUMKHU.

Pa3pgen 2. MexaHuKa

Tema 1. KunHemamuka

MexaHnuueckoe JBwkeHHe. OTHOCUTETBHOCTb MEeXaHWUYeCKOTO [IBUXKEHUS.
Cucrema otcuéta. TpaekTopus.

[TepemelieHre, CKOpOCTb (CpefHsIE CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U
YCKOpPEHUEe MaTepuaJbHOM TOYKH, MX MPOEKLMU Ha OCH CUCTEMBbI KOOP/MHAT.
Crio)keHue nepeMeleHUN U CJI0)KeHre CKOPOCTeH.

PaBHOMepHOe ¥ paBHOYCKOpeHHOe TIpsIMOJIMHeMHoe [BikeHue. ['paduku
3aBUCUMOCTH KOOpAMWHAT, CKOPOCTH, YCKODEeHHUs, MyTU U TlepeMelleHus
MaTepuasbHOM TOUKH OT BpeMEeHH.

CBobOopiHOe mmajieHre. Y cKopeHue CBOOOTHOTO TafIeHusl.

KpuBonuHeliHOe  ABWKeHWe. [IBW)kKeHWe  MaTepuajbHOM TOUKW  TI0
OKPY>XHOCTH C MOCTOSTHHOM T10 MOZYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JITMHEUHasI
ckopocTh. [Tepros 1 yactoTa obpaitieHus. LleHTpocTpeMuTe/IbHOE YCKOPEeHUe.

TexHuueckre YCTpPOWCTBA M TMpaKTUUeCKOe TpUMeHeHUe: CIIUJ0MeTp,
JIBIDKEHWe CHApsI/IOB, LieMTHbIe U PeMEHHbIe Mepeiaun.

Lemoncmpayuu

Mopenb cucTeMbl OTCUYETa, WUTKOCTPALUST KMHEMAaTUUEeCKHUX XapaKTePUCTUK
JIBIDKEHUSI.

[Tpeobpa3oBaHKe ABMKEHUH C UCITO0/Ib30BAHMEM ITPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3AyXe U B pa3pe>KeHHOM MPOCTPaHCTBe.

HabsrosieHrie ABWO>KeHUsI Tejla, OpOIIIEHHOrO TOJ Yr7ioM K TOPU30HTY M
TOPU30HTABHO.



M3mepeHue yCKOpeHUsi CBOOOTHOTO Ma/leHusl.

HaripaByiieHre CKOpOCTH IpU JBUKEHUH 10 OKPY>KHOCTH.

YueHuueckutl 3xcnepumenm, 1abopamopHble pabombl

V3yueHvie HepaBHOMEDHOI'O [BUWKEHHUS C LieJIbI0 OIpefe/ieHUs] MTHOBEeHHOU
CKOPOCTH.

VccnepnoBaHue COOTHOLIEHUSI MeXAY MyTSMU, TPOMAEHHBIMU TeJOM 3a
MoC/IeloBaTe/IbHble  paBHble TPOMEXYTKHM BpEMEeHM I[IPpU PaBHOYCKOPEHHOM
[BWKEHWUU C HayaJlbHOU CKOPOCTBI0, PAaBHOM HYJIIO.

N3yueHue ABM)KEHUS 1IapUKA B BSI3KOU »KUJKOCTH.

3yueHue IBIKeHUs Tesla, OPOITIeHHOTO TOPU30HTABHO.

Tema 2. /luHamuka

[Mpunuun  otHocutenbHOCcTH  ['amunes.  IlepBeld  3akoH  HbroTOHa.
VHeprjanbHble CUCTeMbl OTCYETa.

Macca tena. Cuna. [lpuHuun cynepno3unuu cui. Bropor 3akoH HeroToHa
JJ1s1 MaTepUabHOW TOUKU. TpeTuii 3aKkoH HbIOTOHA /17151 MaTepuaibHbIX TOUEK.

3akoH BcemupHOro TtaAroteHusi. Cuna T1sokectd. [lepBasg KocMmuueckas
CKOPOCTb.

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

Tpenue. Buzbl TpeHus (MOKOSI, CKOMbXeHusl, KaueHus1). Cua TpeHusi. Cyxoe
TpeHue. Cujia TpeHUsI CKOJIb)KeHUSI U Cr/a TpeHUsl MoKosi. KoaduimeHT TpeHuUs.
Cusia CONpOTHUBIIEHNS TIPY [BY)KEHUH Tesla B )KUAKOCTU U/ rase.

[TocTymnaTesibHOE U BpalljaTe/ibHOe /IBI)KeHHe abCOMIOTHO TBEP/IOTO Tea.

MoMeHT CW/Ibl OTHOCUTENIbHO OCHU BpauleHus. [lmeuo cunbl. YcnoBus
paBHOBeCHs TBEPAOIO TeJja.

TexHuyeckre yCTPOUCTBA W MpaKTUYeCKOoe IIPUMEeHEeHHe: TMOJLLIUITHUKHY,
[BWKEeHHe NCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

fBnenvie uHepLUu.

CpaBHeHHe MacC B3aUMO/IEUCTBYOIIUX TeJl.

Bropoti 3akoH HeroTOHa.

N3mepenue cul.

CrioxxeHue CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT JedhopMalLivu.

HeecomocTs. Bec Tesia mpy yCKOpeHHOM TOABEMeE U TaJleHUN.

CpaBHeHUe CU/I TPeHUS TIOKOs, KaUeHHs U CKOJTb)KEeHUS.

YcnoBus paBHOBecust TBEpAOro Tesia. Buzibl paBHOBeCHs.

YueHuueckutl 3kxcnepumeHm, 1abopamopHble pabombil

M3yueHue [BrKeHUst OpycKa 10 HaKJIOHHOM MJIOCKOCTH.



WccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOL[MX B TPY)XUHE U
pPe3uHOBOM 00pasiie, OT Ux jedopMalfiu.

VccnepmoBaHue yC/IOBUM paBHOBeCHUs TBEPAOrO Teja, MMEIOLIero OcCh
BpalleHusl.

Tema 3. 3aKOHbI COXpaHeHUs1 8 MEXAHUKe

VMriynbC MaTepuasbHOM TOYKU (Tesa), CUCTEMbl MaTepuabHBbIX TOUeK.
VMiynbC Cuibl U M3MEHEHHe MMITy/bCa Teja. 3aKOH COXpPaHeHHs HMITYJ/IbCa.
PeakTuBHOe fIBYKEHYe.

Pabora cubl. MOIITHOCTb CHUJIBI.

KuHeTnueckasi SHeprusi mMarepuasbHOW TOuku. Teopema 00 W3MeHeHUHU
KUHETHUUYeCKOU SHePTrUM.

[ToTeHanbHas SHeprusl. [ToTeHmanbHas SHeprus yrpyro
neopMUpPOBaHHOM  MpYyKuHbL.  [loTeHIManbHasi  SHeprusi Tejga  BOIM3U
TIOBEPXHOCTH 3eMJIH.

[MoTeHrMasbHBIe W HeTOTeHIWa/ibHble  cwibl.  CBa3b  paboThI
HeTOTEeHL[Ma/lbHbIX CUJ C W3MEHEHWeM MeXaHWYeCKOM SHepruy CUCTEMBI TeJl.
3aKOH COXpaHeHUs1 MeXxaHMYeCKOM SHepruu.

Yripyrue u Heyrnipyrve CTOJIKHOBEHUS.

TexHuYeckre yCTPOMCTBA W TpaKTUUeCKOe TpPUMEHEeHHe: BOZOMET, KOmép,
TIPY>KUHHBIN TTUCTOJIET, BKEHHEe PaKeT.

LemoHncmpayuu

3aKOH COXpaHeH!s UMITYJIbCa.

PeakTriBHOE IBUXKEHMe.

[Tepexog MOTeHIIMATbHOM HEPTUU B KWHETUYECKYI0 U 00paTHO.

YueHuueckutl 3xcnepumeHm, 1abopamopHble pabombl

N3yueHue abCOMIOTHO HeyMpyroro yzapa C TOMOILIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnemnoBanue CBsi3u pabOThI CUIbI C U3MEHEHUeM MeXaHWUeCKOW SHepryuu
Tesla Ha MpUMepe pacTsDKeHUsI pe3UHOBOIO JKIyTa.

Pazpgen 3. MosieKky/isipHas ¢pu3MKa 4 TePMOAMHAMHUKA

Tema 1. OcHO8bI MO/1€eKy/IAPHO-KUHemu4ecKoll meopuu

OCHOBHBIE T0/I0’KEHUSI MOJIEKY/IIPHO-KUHETUUeCKOW TeOPHUU U KX OIBITHOE
obocHoBaHue. BpoyHoBckoe apwkeHue. [Iuddysus. XapakTep IBWKEHUS H
B3aMMO/ZIEMCTBUSI 4YacTUL] BelllecTBa. Mojenu CTpOeHUsi ra3oB, >XUJKOCTeH U
TBEP/BIX Te/l U 00bsICHEHHE CBOMCTB BeIlleCcTBa Ha OCHOBe 3THX Mojeseil. Macca u
pa3Mepsbl MoJiekyJ/1. KosimuecTBo BerecTBa. [locTosiHHass ABorapo.

TeruyioBoe paBHOBecue. Temriepatypa u eé usMmepenue. Illkana temnepaTyp
Lenbcus.



Mopens  upeanbHOro ra3a. (OCHOBHOe ypaBHeHUE  MOJIEKYJISIPHO-
KUHEeTUYECKOW TEeOpHM WJlearbHOrO rasa. AOCO/IOTHasi Temrieparypa Kak Mepa
CpelHeli KWHeTUYeCKOW SHEepruy TeruIOBOrO [BWXeHusl vactul rasa. lllkana
TemnepaTyp KesbBuHa. ['a30Bble 3aKOHBI. YpaBHeHHe MeH[eneeBa—KiianenpoHa.
3akoH [lasbToHa. M3ompoliecchl B WeaJbHOM ra3e C MOCTOSSHHBIM KOJIMUeCTBOM
BelljecTBa. ['padrueckoe mpejcTaB/ieHUe W30MPOLECCOB: U30TEPMa, U30XO0pa,
n3obapa.

TexHuyeckre YCTpPOMCTBA U TIPAaKTUUYeCKOe TpUMeHeHue: TepMOMeTp,
6apomeTp.

LemoHcmpayuu

OnbIThl, [JOKa3blBarolljie AUCKPeTHOe CTpOeHWe BelllecTBa, (oTorpadguu
MOJIeKYJ1 OpraHUueCKUX COeJMHeHH.

OmnbIThl O AU Y31 XKUIKOCTEN U ra3oB.

Moienb 6pOYHOBCKOTO /IBUYKEHHUSI.

Mogens onbita [ITepHa.

OnbITEl, [lOKa3bIBaroLe CyllleCTBOBaHUE Me)XMOJIEKYJIIPHOTO
B3aUMO/IeUCTBUSI.

Mogenb, WUTIOCTPUpPYIOLLas IPUPOJY AaB/I€HHS ra3a Ha CTeHKH COCy/a.

OnbIThl, WUIKOCTPUPYIOLME YpaBHEHWe COCTOSIHUS WeasbHOTO rasa,
M30IPOLIeCCHI.

YueHnuueckutl s5kcnepumeHm, 1abopamopHble pabombil

OrnpeziesieHrie MacChbl BO3/lyXa B K/JaCCHOM KOMHAaTe Ha OCHOBE M3MepeHHH
00BEMa KOMHATHI, /laB/ieHUsI U TeMIiepaTyphl BO3/lyXa B Hel.

WccnenoBaHue 3aBUCUMOCTH MeXX/y IapamMeTpaMy COCTOSIHUSL pa3pesKeHHOI 0
rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepmoarHamMuueckasi cucteMa. BHyTpeHHsisl SHeprusi TepMOJMHaMUUeCKOU
CHCTeMbI ¥ CTIOCOOBI e€é n3MeHeHUsl. KomnuecTBO TeryioTel U pabota. BHyTpeHHsis
SHeprus  OJHOAaTOMHOIO  WJeaJbHOrO0  rasa. Buabl  Ternonepejaum:
TeIJIONPOBOJHOCTb, KOHBEKLIMs, U3/lyueHUe. YielbHas TellJIOEMKOCTb BeleCTBa.
KosiuecTBO TemnsioThl Mpu Terviornepeayve.

[Touatue 06 aguabatHOM Tiporjecce. IlepBBIN 3aKOH TEePMOAMHAMUKHU.
[IpumeHeHMe TIepBOr0 3aKOHAa TePMOJMHAMMUKW K u3omporeccam. ['paduueckas
MHTeprpeTarus paboThl rasa.

Bropoii 3akoH TepMoiMHaMUKK. HeoOpaTHMOCTh MpO1iecCoB B TIPUPO/IE.

TennoBele  mMammHbl.  [IpyUHOMOBI ~ [AEUCTBUSL  TEMVIOBBIX  MalIMH.
[Tpeobpa3oBaHuss 3HEPTUMA B TeEIUIOBBIX MalivMHaX. Ko3dduimeHT r1osie3Horo
JercTBusi TerioBor MaivHbl. Lukn KapHo W ero Ko>@uIueHT Moie3HOro
JNeNCcTBUsl. DKOIOrMueckue rpo0/ieMbl TETI09HepreTUKH.



TexHuyeckre yCTpOMCTBA U TIPAaKTUYeCKOe TIpUMEHeHue: [BUraTeslb
BHYTPEHHEr0 CropaHusi, ObITOBOM XOJOAWILHUK, KOHTUITIOHED.

LemoHcmpayuu

3MeHeHWe BHyTpeHHeM SHepruu Teja TMPU COBepIIeHWM pabOThl: BbUIET
npobKyU M3 OYTHUIKU TOJ, AEeMCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHWe 3@upa B
naTyHHOU TpyOKe TyTéM TpeHUs (BHUZe0ZeMOHCTpAIHs).

V3meHeHVe BHYTpPeHHeM SHepruu (TemriepaTyphl) Tejla Py Terionepeaauve.

OnbIT 1Mo aAuabaTHOMY pacILIMpeHut0 Bo3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogeny mapoBoi TypOUHBI, BUTATE/Ist BHYTPEHHEr0 CropaHusl, peaKTUBHOTO
JBUATaTesl.

YueHuueckutl 3xcnepumenm, 1ab6opamopHble pabombl

Vi3mepeHue yJenbHOM TeMIOEMKOCTH.

Tema 3. Aepecamnble cocmosiHus eeujecmea. @azoebie nepexoobl

[Tapoobpa3oBanue v KoHAeHcanys. VicrapeHue u kKumeHue. AOCOIIOTHas M
OTHOCHUTe/IbHAsl BJIAXKHOCTb BO3[yXa. HachblllleHHbIM TMap. Y[enbHas TeruioTa
napoo6pa3oBaHusi. 3aBUCUMOCTb TeMIepaTyphbl KUTIeHUsI OT JlaB/IeHusl.

TBépgoe Teno. Kpucranimyeckre v amop(@Hbie Tena. AHU30TPOIMs CBOWCTB
Kpucta/uioB. JKuzakve Kpuctasibl. CoBpeMeHHble Marepuanbl. [lnaBrneHve wu
KpUCTa/UIM3alus. Y JesibHasi Teriorta riaBiaenys. Cybmmarnius.

YpaBHeHUe TeTioBoro HasaHca.

TexHuyeckre YCTPOMCTBA U TIpAaKTUUYECKOe TMpUMeHeHue: TUrPOMeTp U
MICUXPOMETP, KaJIOpDUMETP, TEXHOJIOTUM TIO/IyYeHUs] COBPEMEHHBIX MaTepUasioB, B
TOM UHCJie HAaHOMaTeprasoB, U HAHOT@XHOJIOTHH.

LemoHncmpayuu

CBoliCTBa HaChIeHHBIX MapOB.

Kunenue npy MOHWKEHHOM JIaB/IEHUMU.

Crioco0bI U3MepeHHs BJIaXKHOCTH.

HabnrozeHre HarpeBaHusl U TJ1aB/IeHMsI KPUCTA/VIMYeCKOTO BellleCTBa.

HemoHCTpaLus KpUCTasuIoB.

YueHuueckutl 3xchepumeHm, 1a6opamopHble pabombl

V3mepeHre OTHOCUTETBHOW BIQXKHOCTH BO3/yXa.

Pa3pen 4. DneKTpoAuHaMHKa
Tema 1. Dnekmpocmamuka
OnekTpu3alusi Ten. OJIeKTpUYeCKUM 3apsif. [lBa BHUA 3/IeKTPUUECKUX
3apsaoB. IIpoBOAHMKY, AUSIEKTPUKU M IIONYNPOBOJHUKUA. 3aKOH COXpaHeHUs
3/1IeKTPUYECKOro 3apsza.
B3anmogenicTBre 3apaaoB. 3akoH KynoHa. ToueuHbI 3/1eKTpUUeCKUN 3apsifl.
OJieKTpuueckoe mosie. HarpsskéHHOCTH — 3j1eKTpuueckoro mnosisa.  [IpuHnun



CYTepIo3ULIUM 37IeKTPUYECKUX Moseu. JIMHUYM HanpsykEHHOCTH 3/IeKTPUUeCKOro
TIOJIS1.

PabGora cun  asekTpoctaTuueckoro — Tosisi.  [loTeHiuan.  Pa3HoOCTb
noteHanos. [IpOBOAHUKKA ¥ [JU3JIEKTPUKKM B 371€KTPOCTATUUECKOM II0JIe.
HvsnekTpuueckass IPOHULIAEMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TIJIOCKOIO KOHJZIeHCaTopa.
OHeprus 3apsKeHHOr0 KOHZeHCaTopa.

TexHuyeckre yCTPOMCTBA W IIPAaKTUUYeCKOe IIPUMEeHEeHHe: 3/1eKTPOCKOI],
3/IEKTPOMETp, 3JIeKTpOCTaThuecKasi 3alluTa, 3a3eMJyieHHhe 3JIeKTPOnprOOopOB,
KOH/]EHCaTOp, KOMMUPOBA/IbHBIM amnmapar, CTPYWUHbBIU MPUHTEP.

LemoHcmpayuu

YCTpOWCTBO Y NPUHLMIT 1eHMCTBUS 3/IeKTPOMeTpa.

B3aumozeiicTBre Ha3/1eKTPU30BaHHbIX TeJl.

OJIeKTPUYECKOe T10Jj1e 3apsKEHHBIX TeJl.

[IpOBOAHYKY B 3/IEKTPOCTATUYECKOM I10JIe.

OJleKTpocTaTuyecKas 3alura.

I3/1eKTPUKH B 3/1IeKTPOCTAaTUYEeCKOM T10J1e.

3aBUCUMOCTb  3JIEKTPOEMKOCTH TIJIOCKOTO KOHZIeHCaTopa OT IUIOL[aju
TMJIACTUH, PaCCTOSIHUAS MEXXy HUMU U IU3JIeKTPUUECKOW MPOHULIaeMOCTH.

OHeprus 3apshKeHHOT0 KOH/|eHCaTopa.

YueHnuueckutl s5kcnepumeHm, 1abopamopHble pabombil

N3mepeHue 3/1eKTPOEMKOCTU KOHZ€HCaTopa.

Tema 2. IIocmosiHHbIl 3/1eKmpuyeckutl moK. ToKu 8 pazauuHbIX cpedax

ONEeKTPUYECKU TOK. YCJIOBUSI CYLECTBOBAHUS 3SJIEKTPUUYECKOrO TOKa.
Wcrounukuy Toka. Cuia Toka. [10CTOSIHHBIN TOK.

Hanpsbkenue. 3akoH Oma /151 yyacTKa Lieliu.

OJIeKTpUYeCKOe COMNpPOTUB/IEHWE. YleJlbHOE COIPOTHBJ/IEHUE BellecTBa.
[TocneoBaresibHOe, Mapasljie/lbHOe, CMelllaHHOe COeJUHeHre TPOBOJHUKOB.

Pabota anekTpuyeckoro Toka. 3akoH J[xoyns—/leHra. MOoIHOCTb
3/1eKTPUYeCKOro TOKa.

OJIeKTPOJBWXKYILIasi CWla U BHYTPeHHee COIPOTHBJ/IEHWE MCTOYHMKA TOKa.
3akoH Oma /1J1 I0JIHOM (3aMKHYTOW) 3/1IeKTPUYeCKOoH Lienu. KopoTKoe 3aMbIKaHUe.

ONEeKTPpOHHAasi  TMPOBOJMMOCTb  TBEpPABIX  MeTa/uioB.  3aBHUCHMOCTb
COTPOTHUBJ/IEHVSI MeTaJI/IOB OT TeMIiepaTypbl. CBepXIIpoBOAUMOCTb.

OeKTpUUYeCKU TOK B Bakyyme. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[TonynpoBOJAHUKH. CobcTBeHHast u TpUMeCHast MPOBOJVMOCTD
TOJTYTIPOBOAHUKOB. CBOMCTBa p—n-1iepexo/ia. [10/yrpoBogHUKOBbIE PHUOOPHI.

ONeKTpUYeCKUWd TOK B  pacTBOpax W paciuiaBax  3JIeKTPOJIUTOB.
ONeKTPOJIMTAYECKast JUCCOLMALUs. DIeKTPOIU3.



OJileKTpU4YecKUM TOK B raszax. CaMOCTOSITeJIbHbIM M HeCamMOCTOSITeTbHbIN
paspsn. MosiHus. [11a3ma.

TexHUuecKre YCTPOWCTBA M TMIpaKTUUYeCKOe TIPUMEHeHHe: aMIlepMeTp,
BOJIbTMETP, PeOoCTaT, HWCTOUYHHUKUA TOKa, 3JIeKTpOHArpeBaTe/ibHbie TIPUOODHI,
3JIeKTPOOCBeTUTE/TbHbIe TIPUOOPKI, TEPMOMETD COTIPOTHBJIEHUS, BAKYYMHBIN MO/,
TePMUCTOPBI U (OTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN AUO/], Ta/IbBaHUKA.

LemoHcmpayuu

V3mMepeHre CUIbl TOKA U HATIPSDKEHUS.

3aBUCUMOCTh COTPOTUB/IEHUS] LIWIUH/PUYECKUX MPOBOJHUKOB OT [JIUHBI,
TJI0L[aJY TIOTIEPEUHOr0 CeYeHUs1 U MaTepuaria.

CwMmeliaHHOe CoeZIMHEHME TIPOBO/JHHUKOB.

[IpsiMmoe wu3MepeHWe SMeKTPOABIKYLed Cwibl. KopoTKoe 3aMblKaHHe
raJibBaHUYeCKOr0 3/IeMeHTa Y OL[eHKa BHYTPEHHEr 0 COMPOTUBJIEHUS.

3aBUCUMOCTb COTIPOTUB/IEHHUSI METAJI/IOB OT TeMIlepaTyphl.

[TpoBOAMMOCTD 371€KTPOJIUTOB.

VckpoBoi1 pa3psiji ¥ MPOBOAMMOCTb BO3/lyXa.

OJHOCTOPOHHSISI MPOBOJUMOCTh AUO/IA.

YueHuueckutl 3xchepumeHm, 1a6opamopHble pabombl

V3yueHure cMeIlIaHHOTO COeIUHEHUST PE3UCTOPOB.

M3mepeHre 37€KTPOABWKYILEH CU/Ibl UCTOYHMKA TOKA M €ro BHYTPEHHEro
COMPOTUBJ/IEHUS.

HabJiro1eHue 3/1eKTpoJin3a.

MexnpegMeTHble CBA3HU

N3yuenune Kypca ¢usuku 6a30Boro ypoBHs B 10 Kacce OCYIIeCTBJISIETCS C
YUYETOM COJepyKaTe/lbHbIX MEXIPEeJAMETHBIX CBSi3eM C KypcaMd MaTeMaTUKH,
6uonorum, XMMUM, reorpaduu U TeXHOJIOTHH.

MeoicnpeOmemHble noHsimusi, CBs3aHHbIE C W3yUYe€HHWEM MeTOZO0B HAay4yHOrO
MO3HAHWA: SIBJIEHWe, HayuHbIM (DAaKT, TUMoTes3a, (pu3rueckas Be/IMUMHA, 3aKOH,
Teopus1, HabJTio/[eHre, SKCIIepUMEeHT, MO/IeTMpOBaHHUe, MO/Ie/Tb, U3MepeHHe.

Mamemamuka: pellleHWe CUCTeMbl YypaBHEHWHM, JIMHeWHas (QyHKIus,
napabovia, runep6osia, X rpadUKu U CBOMCTBA, TPUTOHOMETpUUECKHe (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOEe TOXKECTBO,
BEKTOPbI U UX MPOEKI[MH Ha OCU KOOP/JUHAT, C/I0)KeHHe BEKTOPOB.

Buonozusi: MmexaHUUecKoe ABW)KeHHE B >KUBOU Tipupoje, aud@ysus, ocMoc,
TeTJI000MeH >KHMBBIX OPraHU3MOB (BBl TeTlioNepe/auu, TeryioBOe paBHOBeCHe),
3/IeKTpUYeCKUe SIBJIEHUs B )KUBOU MPUPO/IE.

Xumusi: [UCKPeTHOe CTPOeHMe BellleCTBa, CTPOeHHe aTOMOB Y MOJIEKYJI, MOJTb
BellleCTBa, MOJISIpDHasi Macca, TeryiOBble CBOMCTBA TBEDABIX TeJs, XUAKOCTEU U



rasoB, 3/eKTpUUYECKHWe CBOMCTBA MeTa/VIOB, 3JIEKTPOJIMTUYECKas AUCCOLMaLus,
rajibBaHUKa.

I'eoepacpusi: BNa)KHOCTB BO3/yXa, BETPbI, 0ApOMeTp, TEPMOMETP.

TexHonoz2us: mpeoOpa3oBaHue ABWKEHUM C WCIO/Jb30BaHUEM MeXaHWU3MOB,
V4T TpeHUsi B TeXHHUKe, TOALLIWITHUKY, MCIO0J/Ib30BaHHWEe 3aKOHAa COXPaHeHWs
UMITy/IbCa B TeXHUKe (pakeTa, BOJOMET W J[pyrue), NBUrarejb BHYTPEHHErO
cropaHwusi, rapoBasi TypbrHa, ObITOBOM XONOAWILHUK, KOHJUIIMOHED, TeXHOJIOTHUH
MOJIyYeHUs] COBPEMeHHbIX MaTepuajioB, B TOM UWC/e HAHOMAaTepuasoB, W
HAHOTEXHOJIOTUH, 3JIeKTPOCTaTHYecKasi 3allliTa, 3a3eM/ieHue 371eKTpOrpubopoB,
KCepOKC, CTPYMHBIN TIPUHTED, 3/IeKTpOHarpeBaTe/bHbIe TIpUOOPHI,
3JIEKTPOOCBETUTE/TbHBIe TIPUOOPHI, Ta/TbBaHUKA.

11 KJTACC

Pa3pen 4. DneKTpoAuHaMHKa

Tema 3. MazHumHoe noJie. 371eKMpoOMazHUMHAass UHOyKyus

[TocTossHHBIe ~ MarHuTBL.  B3auMozelCTBMe  TOCTOSIHHBIX ~ MarHUTOB.
MarnuTtHoe 1one. BekTop MarHuTHOM WHAYKUMM. [IpyHLMNO Cymnepno3uLuu
MarHUTHBIX MoJied. JIMHUM MarHUTHOM WHAYKUMU. KapTWHa JIMHUM MarHWTHOM
VIHJYKLWU T10J151 TIOCTOSTHHBIX MarHUTOB.

MaruuTHoe T1I0/7Ie TIPOBOJHMKAa C TOKOM. KapTvHa J/MHUM WHAYKLUUA
MarHuUTHOT'O TIOJIS JJIMHHOIO TPSIMOrO IMPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MPOBO/IHMKA, KaTyIIKX C TOKOM. OnbIT OpcTesa. B3anmoelicTBre MPOBOJHUKOB C
TOKOM.

Cuna Amriepa, eé MOZyJIb U HarlpaBJ/ieHUe.

Cua JlopeHua, eé MOAyJIb U HarpaBiieHUe. [IBrKeHNe 3apsKeHHOU YaCTULIbI
B OZJHOPOJHOM MarHUTHOM T1osie. PaboTa cunbl JlopeHiia.

SIBneHue 3MeKTPOMarHUTHOM WHAYKUMM. [IOTOK BeKTopa MarHWUTHOM
VHAYKLWWA. DJIEKTPOABWKYILAs CWia WHAYKLOUU. 3aKOH 3JIEKTPOMAarHUTHOM
vHAyKUmy Papazest.

BuxpeBoe 3neKkTpuueckoe roJie. IONEKTPOABWXKYLLAs CWla UHAYKLUAU B
TIPOBOJIHYKE, IBVKYILIEMCS IOCTYIIaTe/IbHO B OHOPOLHOM MarHUTHOM IIO0JI€.

IIpaBusio Jlenua.

NHAYKTUBHOCTL. fB/leHHWe CaMOMHIYKLMU. OJIEKTPOJABWKYLLAasg CUia
CaMOMH/YKLUH.

OHeprvst MarHUTHOTO T10JI51 KaTYIIKHA C TOKOM.

OJIEKTPOMAarHUTHOeE MoJie.

TexHuyeckre YyCTPOMCTBA W IIPAaKTUUYeCKOe IIPUMEHEeHHe: I[I0CTOSTHHbIe
MarHuTbl, 3JIEKTPOMAarHuThl, 3JIEKTPOJBUraTe/b, YCKOPWUTEIU 3/1eMeHTapHbIX
YyacTuLl, UHAYKLMOHHAs MeYb.



LlemoHcmpayuu

OmnsIT DpcTena.

OTK/I0HeHMe 3/1IeKTPOHHOI0 IyYKa MarHUTHBIM T10JIeM.

JIvHUU UHAYKLMU MarHUTHOI'O M0JIA.

B3aumogeiicTBre ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HevicTtBre cusibl JIopeHLa Ha UOHBI 3/IEKTPO/IUTA.

SIBneHVe 371eKTPOMarHUTHOM MHAYKLWU.

IIpaBusno JleHua.

3aBUCUMOCTb 3JIEKTPOZBIKYILEN CHJIbI UHAYKLMU OT CKOPOCTH M3MeHeHUs
MarHMTHOIO TMOTOKa.

fByieHne caMOVHIYKLMY.

YueHnuueckutl s5kcnepumeHm, aabopamopHble pabombil

V3ydyeHre MarHMUTHOTO M0JISi KATYLIKU C TOKOM.

VccnenoBanue 1eUCTBUS TIOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

VccnenoBanue siB/IeHUS 3/1IEKTPOMarHUTHOW UHYKLIAU.

Pa3pen 5. Kosie0aHusA U BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKmpoMazHUImMHble Ko/1e0aHus

KonebarenbHass  cuctema. CBoOOJHBIE  MeXaHWUeCKWe  KoyieOaHUS.
'apmoHnueckue Konebanus. Ilepuos, yacTtoTa, aMIuiutyZia U ¢asa KoseOaHUiA.
[Tpy>KMHHBIM MasATHUK. MaTeMaTHUeCKUi MasiTHUK. YpaBHEHHe TapMOHHUECKUX
Konebanuii. IIpeBpalrieHre SHEPryuy MpY rapMOHHYECKUX KOIe0aHUsX.

KonebatenbHblli KoHTYyp. CBOOOJHBIE 3/IEKTPOMArHUTHBbIE KO/Ie0aHUS B
H7iea/lbHOM KoJiebaTe/IbHOM KOHType. AHANOTHS MEXIy MeXaHHYeCKUMH H
3/IEKTPOMAarHUTHBIMU  KomnebaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHeHUs
SHEepPruy B UlealbHOM KoJiebaTelbHOM KOHTYPe.

[TpeacTaBieHre O 3aTyXalIUX KoeOaHUSAX. BbIHY)K/IeHHbIE MeXaHUUeCKHe
KonebaHus1. Pe3oHaHC. BeIHYK/IeHHBIE 3/IEKTPOMarHUTHbBIE KOTe0aHUSI.

[TepemenHbiii  TOK. CHHyCcOWJanbHBIA Tl€PeMeHHbI TOK. MOIIHOCTh
MepeMeHHOT0 TOKa. AMIUIUTYJHOe U [IeHCTBYyIOIjee 3HaueHHWe CHU/IbI TOKa |
HaTIPSDKEHUSI.

Tpancdopmatop. [Ipon3BosacTBO, Mepefiaua U MoTpebieHne 31eKTPUUeCKo
SHepruM. DKOJIOTUUeCKWe PUCKH TPY TIPOM3BO/ICTBE 3/1eKTpo3Heprun. Kynbrypa
WCTIO/Tb30BAHUS 3/IEKTPOIHEPT MM B TTOBCETHEBHOM XKM3HH.

TexHUUeCKHe YCTPOMCTBA M IPAKTUUYECKOE TMPUMEHEHHe: 3JIeKTPUUYECKUI
3BOHOK, TeHepaTop MepeMeHHOr0 TOKa, JTMHUH 3J/IeKTporiepeziauy.

Lemoncmpayuu

VccnenoBanue mapaMeTpoB KojebaTenbHOW CHUCTeMbI (TIPY)KUHHBIA WU
MaTeMaTUYeCKUN MasiTHUK).



Habiro/ieHre 3aTyxarolyx KoyiebaHuii.

WccnemoBaHue CBOMCTB BBIHYKAEHHBIX KOJ/Ie0aHHUH.

HabnrozeHre pe3oHaHca.

CB0bOozIHbIE 37IEKTPOMarHUTHBIE KOeOaHUs.

Ocuunnorpammsl (3aBUCMMOCTH CWJIbI TOKA U HarpsbKeHUsi OT BpeMeHU) IS
3JIEKTPOMarHUTHBIX KOJiebaHui.

Pe3oHaHC mnpu mnocaefoBaTeNlbHOM COENVHEHWU pe3UCTOpa, KaTyLIKU
VH/JYKTMBHOCTH Y KOH/|eHCaTopa.

Moenb TMHUY 37IeKTpOTiepejaui.

YueHuueckutl 3kchepumeHm, 1abopamopHble pabombil

WccnemoBaHue 3aBUCUMOCTH TIepHo/ia MaJibiIXx KojeOaHW rpy3a Ha HUTH OT
JJIUHBI HUTHA U MacChl rpy3a.

VccnemoBaHue 1epeMeHHOr0O TOKAa B Led W3 [0C/Ae0BaTelbHO
COeIMHEHHBIX KOH/EHCAaTOPa, KaTYLIKU U pe3UCTopa.

Tema 2. MexaHuuecKue U 3/1eKINPOMAazHUMHbIe 80/1HbI

MexaHuyeckre BOJIHBI, YC/I0BUSI pacrnpoctpaHeHusi. Ilepuog. CkopocTb
pacrnpocTpaHeHusi U JJIMHa BOJHBL. IlomepeuHble M TIpOJOJIbHBIE BOJIHBI.
Nurepdepeniys U gudpakiys MeXxaHUUeCKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ']DOMKOCTE 3BYyKa. BricoTa ToHa. TemOp 3ByKa.

ONeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUeHHs 3JIEKTPOMAarHUTHBIX BOJIH.
BsaumHasa opuenTaiusi BekTopoB E, B, V B syekTpoMarauTHoOM BosiHe. CBOMCTBa
3/7IeKTPOMAarHUTHBIX BOJIH: OTpakeHue, MpesioM/ieHue, MoJspy3anus, qudpakius,
nHTepdepeH1usa. CKOPOCTb 371eKTPOMAarHATHBIX BOJIH.

[ITkana 371eKTPOMarHUTHBIX BOJIH. [IprMeHeHMe 371eKTPOMarHUTHBIX BOJTH B
TeXHUKe U ObITY.

[TpuHLMIIBI paiiOCBSA3U U TesleBUZeHus. Paguoiokarus.

OeKTPOMarHUTHOE 3arpsi3HeHNEe OKPY KaroIller Cpefbl.

TexHuyeckre yCTPOMCTBA W MpPaKTUYeCKOe TIPUMEHEHHe: MY3bIKaIbHbIe
VHCTPYMEHTBI, YyJ/IbTPa3ByKOBasi AUarHOCTWKa B TeXHUKe W MeJuLMHe, pajap,
paJIMONPUEMHUK, TelleBU30p, aHTeHHa, TenegoH, CBY-neus.

LlemoHcmpayuu

OO6pa3oBaHMe ¥ pacTpOCTpaHeHYe TIOTIePEeYHBIX U TIPO/IObHBIX BOJIH.

Kosebtoltieecst Tei0 Kak UCTOYHHMK 3BYKa.

HabntozeHrie oTpaykeHUs U TIpeJIoM/IeHHs MeXaHUYeCKUX BOJTH.

HabsroieHre uHTepdepeHIUM U Judpaki[iyd MeXaHUueCKHUX BOJTH.

3BYKOBOU pe30HaHC.

HabnroseHre CBA3W TPOMKOCTM 3ByKa W BBICOTBI TOHAa C aMIUIUTYAOH U
YaCTOTOM KoJiebaHUM.



VccnepoBaHue  CBOMCTB ~ 5/IBKTPOMAarHWUTHBIX — BOJIH: OTPa)KeHue,
ripesioMyieHue, TIosipu3anus, Audpakiys, HTepdepeHLusl.

Tema 3. Onmuka

'eomeTpuueckass onrtvka. IIpsMosiiHeliHOe pacIlipocTpaHeHWe CBeTa B
oJIHOpOiHOM cpefie. JIyu cBeTa. ToueuHbIM UCTOUHUK CBETa.

OTtpaxeHre cBeTa. 3aKOHBI OTpakKeHHUs1 cBeTa. IlocTpoeHWe M300payKeHHA B
TIJIOCKOM 3€epKarsie.

[TpenomreHve cBeTa. 3aKOHBI MpesioM/ieHus cBeTa. AGCOJIOTHBIN MOKa3aTe/lb
npesiomsieHusi. IlosiHoe BHyTpeHHee oTpakeHWe. [IpefenbHBIM yroa TMOJJHOTO
BHYTPEHHET 0 OTPakeHHs.

Hucriepcust cBeta. CioxkHBIN cocTtaB besoro ceeta. Lger.

Cobuparoiie W paccewBaroive JMH3bL. ToHKasg JiMH3a. DOKycHOe
pacCTosiHAe W OITHYecKas CWaa TOHKOW fuH3bL [locTpoeHue u3o0pakeHU B
coOuparIIUX U pacCerBarIIUX JMH3ax. PopMysia TOHKOW JIMH3bL. YBe/nuyeHue,
JlaBaeMoe JIMH30M.

[Ipenenbl NPUMEHMMOCTH TeOMeTPUYECKON ONTUKHU.

BonHoBass onTtuka. WHTepdepeHiusi cBeta. KorepeHTHble HMCTOYHUKM.
YcnoBuss Hab/o/leHUsI MaKCUMYMOB YW MUHUMYMOB B UHTepdepeHIIMOHHOU
KapTHHE OT ABYX CHMH(Aa3HbIX KOT€PEHTHBIX UCTOYHUKOB.

HOudpakuusi cBeta. [IudpakiyoHHas peléTka. YcaoBue HabO/OgeHUs
[JIaBHBIX ~MakCUMyMOB IIpM TaZleHUM MOHOXPOMAaTUUeCKOro CBeTa Ha
I(PaKLMOHHYIO PElIETKY.

[Tonsgpusanus ceeta.

TexHuyeckre yCTPOWCTBA M [MPaKTUUECKOe TNPUMEHEHUe: OYKH, JIyma,
doToanmapar, TPOEKLMOHHBIA arrmnapaTr, MHUKPOCKOM, TeeCKON, BOJOKOHHas
OITHKA, AU(PPAKLMOHHAS PELIETKa, MOJISIPOUL.

LlemoHcmpayuu

[IpsiMonMHeNHOe pacmpoCTpaHeHHe, OTpakeHWe | MpeoMJIeHHe CBeTa.
OnTuyeckue MPUOOPHI.

[TonHOe BHyTpeHHee oTpakeHre. Moziesib CBeTOBO/a.

WccnenoBaHue CBOMCTB M300paykeHU B JIMH3aX.

Mogenu MUKPOCKOIIa, Te1eCcKoria.

HabnrozeHve nHTepdepeHIuM CBeTa.

Habntopenve audpakijum cBeTa.

HabiroieHre AUCIIepCuu CBeTa.

[TonyueHue crieKTpa C MOMOLLBIO [TPHU3MBI.

[TosyueHure crieKTpa C MOMOLIbI0 AUGPAKI[MOHHON PellETKH.

HabrozeHve nosipy3aliiy CBeTa.

YueHuueckutl 3xchepumeHm, 1abopamopHble pabombl



3MepeHue MoKa3aresis PeIoM/IeEHHs CTeKJIa.
WccnemoBaHue CBOMCTB U300pakeHUH B JIMH3aX.
HabsroieHye AUCIIEpCUU CBeTa.

Pa3gen 6. OcHOBBI crieljlia/IbHOM TeOPHHU OTHOCUTE/TbHOCTH

['paHuibl  TPUMEHMMOCTU  K/JIaCCMUeCKOW  MeXaHMKW.  IlocTynaTsl
CreLyaJibHOM TeOpUd OTHOCUTESbHOCTU: WHBAPUAHTHOCTh MOYJ/sI CKOPOCTH
CBeTa B BaKyyMme, MPUHLUIT OTHOCUTEJIbHOCTH DUHILTEMHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTHU. 3ame/iJieHue BPpeMeHU U COKpalleHHe
JUTAHBI.

OHeprus U UMITy/IbC PeISITUBUCTCKOU YaCTULIBI.

CBsI13b MacChl C SHEPruer U UMIYJIbCOM PeJIITUBUCTCKOM YaCTHULbl. DHEepPrus
TIOKOSI.

Paspgen 7. KBanToBas ¢usuka

Tema 1. D1emeHmbl KEAHIMOGOU ONMUKU

®otonbl. @opmyna [1naHKa cBsi3y 3Hepruu (OTOHA C €ero YaCTOTON. DHeprusi
Y UMITYJIbC (POTOHA.

OTtkpbITUe U HUccienoBaHue GoTto3ddekta. OnbiThl A. I'. CToneToBa. 3aKOHbI
doTtoapdekra. YpaBHeHue DuiHIITeMHa /s dhoTo3ddekra. «KpacHasi rpaHuiia»
dotosddekra.

Haenenue ceta. OnbiTel [1. H. JleGeneBa.

XUMHYeCKoe /IelCTBHe CBeTa.

TexHuyeckre yCTPOWCTBA Y TMpaKTUUECKOe NpUMeHeHUe: (OTO37eMEHT,
doTomaTurk, coiHeuHasi 6aTapesi, CBeTOAUO/,.

LemoHncmpayuu

®oTo3(PeKT Ha yCTaHOBKE C LIMHKOBOW IM/IaCTUHOM.

VccnemoBaHue 3aKOHOB BHeEIIHEro (GoTo3(deKra.

Csetoauon.

ConHeuHasi 6baTapesi.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OrnbiTel Pe3epdopsa 1Mo paccesHUIO O -UaCTWI].
IlnanerapHas mopens aroma. Iloctynatel bopa. M3nyueHue U ImorjonjeHue
(GOTOHOB TIpU Tiepexojie aToMa C OJIHOTO YPOBHSI SHEpruy Ha JApyrou. Bugsl
crieKTpoB. CIeKTp ypOBHeM SHepryuy aTomMa BOA0po/a.

BosiHOBBIe cBoMcTBa yacTtull. BosHbl fie bpoiins. Koprnycky/isspHO-BOJTHOBOM
Aya/ni3M.

CnoHTaHHOE Y BbIHYKJ€HHOE HU3/TyueHHe.

TexHHWUecKre yCTPOMCTBA W TpakKTUUeCKOe TMpHUMeEHEeHHe: CIeKTpa/bHbINU
aHanu3 (CIeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.



LlemoHcmpayuu

Mopens onbiTa Pe3epdopaa.

OripeziesieHye JITMHBI BOJIHBI Jla3epa.

HabsroieHre TMHeHYaThIX CIIEKTPOB U3/TyUeHusl.

Jlazep.

YueHuueckutl 3kchepumeHm, 1abopamopHble pabombil

HabsroieHre TMHeHYaTOro CrieKTpa.

Tema 3. AmomHoe s0po

OKCepUMeHThl, [0Ka3bIBalol[e CJI0KHOCTb CTpoeHUsi sifipa. OTKpbITHE
paguoakTuBHOCTUH.  OmbiTel  Pe3sepdopma 1o onpefiesieHWI0  COCTaBa
pPalM0aKTUBHOTO w3nydeHusi. CpoiictBa anb(da-, 0OeTa-, TaMMa-W3TydeHUsI.
BivsiHMe paji0aKTHUBHOCTU Ha )KHBbIe OpraHU3MBl.

OTkpheITHE TpPOTOHA W HelTpoHa. HyknoHHas Mozenb simpa [efizeHOGepra—
NBaneHko. 3apsj sapa. MaccoBoe uuciio siapa. M30Torbl.

Anbda-pacriaz., OJIEKTPOHHBIM W TIO3UTPOHHBLIM OeTa-pacmaz. I'amma-
n3jiyyeHue. 3aKOH paZIMOAaKTUBHOI'O pacriajia.

OHeprusi CBsI3U HYKJIOHOB B sifipe. fepHble cusibl. [JedeKT Macchl sipa.

AnepHble peakiuu. [esieHue v CUHTe3 siziep.

SinepHblii peakTop. TepMmosimepHbli cHHTe3. ITpobseMbl M MEpCIEKTHUBHI
s/1epHOM 3HepreTUKU. DKOJIOrMUYecKre acrieKThl s/epHOM SHepreTHUKU.

OneMeHTapHble yacTulibl. OTKPBITUE MO3UTPOHA.

MeTo/ bl HaO/MIO/IeHYsI ¥ PErUCTPALUY 37IeMeHTapHbIX YaCTHI].

dyHZlaMeHTa/IbHbIe B3auMOo/ieHCcTBUsL. EMHCTBO (hM3uuecKor KapTUHbBI MUpa.

TexHUYeCcKre yCTPOWCTBa U TpaKTUUeCcKoe MpUMeHeHHe: J03UMeTp, Kamepa
BusibcoHa, siiepHbIi peakTop, aToMHasi bomoba.

LemoHcmpayuu

CuéTUMK MOHM3UPYIOLIUX YaCTUL].

YueHuueckutl 3kcnepumenm, 1ab6opamopHble pabombil

WccnenoBanue TpeKOB YacTull (110 TOTOBBIM oTorpadusim).

Pa3pgen 8. DieMeHTBbI aCTPOHOMMH M acTPO(PU3UKHU

Orarbl pa3BUTUS aCTPOHOMUMU. [IprKiasHOe 1 MUPOBO33peHUeCKOe 3HaueHre
aCTPOHOMMUHM.

Bug 3Bé3gHoro HeOa. Co3Be3iusi, spKue 3BE3/bI, IUIAHEThbl, UX BUIUMOE
JIBU)KEHMeE.

ConHeyHad cucrema.

Connige. CosiHeyHast akTUBHOCTb. McTouHWK 3Heprurd CosiHLa ¥ 3BE3[,.
3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTHUKW. [JharpaMma «CIeKTpaJbHbIA K/IacC —
CBETUMOCTb». 3BE3/bl TJIABHOM I10C/Ie[0BaTe/IbHOCTH. 3aBUCUMOCTb «Macca —
CBETUMOCTb» [JIsi 3BE3[ TJIaBHOW TOCJ/Ie[J0BaTe/TIbHOCTU. BHyTpeHHee CTpoeHUe



3B6371. CoBpemMeHHbIe MpeCTaB/JeHUs] 0 MPOUCXOXKIEeHUHA U 3BoyroLru CosHLa U
3BE3/]. JTarlbl )KU3HU 3BE3I.

Mneunsii IlyTe — Hama I'anaktvka. Ilosokenne u aBwkeHve CosHI[A B
I"anaktuke. Tunel ranakTvk. PagroranakTuku v KkBasapbl. YépHble AbIPBI B si/ipax
rajakTUK.

Bcenennas. Paciimpenne BeenenHoi. 3akoH Xa06a. Pa3beranue rajakTvk.
Teopusd boJiblioro B3peiBa. PelMkToBoe usyueHue.

MacirabHasi cTpyKTypa BeeneHHoi. MeTaranakTHKa.

HepeliéHHbie 1po6ieMbl aCTPOHOMUMU.

YueHuueckue Hab1100eHus

HabnrozeHrsi HeBOOPY>KEHHBIM TJIa30M C HCIIO/b30BaHUEM KOMITBIOTEPHBIX
TIPUIOXKEHU [Ijisi oTipe/iesieHrst TI0/I0)KeHUsT HeOeCHbIX 00BeKTOB Ha KOHKPETHYHO
[laTy: OCHOBHbIe co3Be3/usi CeBepHOro MoJ/1yliapys U ipKUe 3BE3/bl.

HabsroieHust B Teneckort JIyHsl, riiaHeT, MneuHoro ITyTu.

O0o06maroiee MOBTOPeHHE

Poib GuW3MKM UM acCTPOHOMUM B SKOHOMMUUYECKOW, TEeXHOJIOTUUeCKOMH,
COLIMa/IbHOW M 3TMYeCKOW cdepax [iessTebHOCTH UeioBeKa, POk U MeCTO (PU3MKU
1 aCTPOHOMMM B COBPEMEHHOW HayUHOM KapTUHe MUPa, PO/ib (PU3NUECKOW TeOpUMn
B (OpPMHDOBaHMM TMpeACTaB/e€HUA O (U3NUYECKOM KapTMHE MHpa, MeCTO
¢u3nyeckoll KapTUHBI MUpa B 00IleM Psily COBPEMEHHBIX eCTeCTBeHHO-HayUYHbIX
Tripe/iCTaBIeHUI O TIpUpoJe.

MexnpeaMeTHbIe CBS3U

N3yuenue Kypca ¢pu3mvku 06a30Boro ypoBHs B 11 Kjacce OCYITIECTBJISIETCS C
YYETOM COJep>KaTe/IbHbIX MEeXIIPeJAMETHBIX CBsi3el C KypCcaMu MaTeMaTHKH,
Ouosioruu, XUMHUU, Teorpaduu ¥ TEXHOJIOTHH.

MesicnpeOMemHble noHsAmMusi, CBsI3aHHblEe C U3yUYeHHWeM MEeTO/0B Hay4HOro
MO3HAHWUS: sIBJIeHWe, HayuHbIM (DaKT, TuUmoTes3a, (pusrueckass Be/MYMHA, 3aKOH,
Teopwus, HabJTIoieHre, SKCTIePUMEHT, MO/Ie/TUPOBaHue, MO/e/Tb, U3MepeHHe.

Mamemamuka: pelieHue CUCTeMbl ypaBHEHUM, TPUTOHOMETPUUYeCKue
(YHKLMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT'eHC, OCHOBHOE TPUTOHOMETPUYECKoe
TOXJeCTBO, BEKTOPbl U MX MPOEKLMA Ha OCU KOOPZMWHAT, CJI0’KeHUEe BEKTOPOB,
MPOW3BO/IHbIE 3/IeMEHTapHbIX (YHKI[MM, TPU3HAKKU TI0/[00UsI TPEyro/IbHUKOB,
oripe/ie/ieHre TUIOL[AId TUIOCKUX (Uryp u o0béMa TeJt.

buosnoeusi: sneKTpuueckve SIBJeHUSI B JKUBOW TpUpOZe, KoJebaTesrbHbIe
JBIKEHUS B )KMBOM TIPUPOJE, ONTUUECKUe SIBJIeHUs B XKUBOM TIPUPOJE, AelCTBUe
pajyaliy Ha )KUBbIe OPraHU3MBbl.

Xumus: CTpoeHHe aTOMOB U MOJIeKYJl, KPUCTa/JInuecKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30oBaHUsl KPUCTA/UTMUECKON PpeIIeTKHU, CIeKTPaJbHbIN
aHasu3.



leoepacpusa: MarHWTHbBIe TIO/iFOCAa 3eMJiM, 3a/ie)Kd MAarHUTHBIX — pY/,
(dhoTOCHEMKA 3eMHOM TTIOBEPXHOCTH, TIpe/JiCKa3aHue 3eM/IeTPSICeHUN.

TexHono2usA: NWHUM 3JIEKTpoOTiepe[ad, TeHepaTOp TIepeMeHHOT0 TOKa,
3/IeKTpO/IBUraTe/lb, WHAYKIIMOHHAsI Tieub, pajilap, PaJWONPUEMHUK, TeJIeBU30p,
aHTeHHa, TesiehoH, CBY-mieub, MPOEKIMOHHBINA amrapaT, BOJOKOHHAsl OITHKaA,
conHeuHas OaTapesi.



INTAHUPYEMBIE PE3YJ/IbBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHUA

OcBoenue yuebHoro mipeamera «®Pu3uMKa» Ha ypOBHE CpegHEro O0O0IIero
obpa3oBaHus (6a30Bbiii YpOBeHb) AO/HKHO 00eCTieunTh JOCTHDKEHHE CJIeAyHOIUX
JTMYHOCTHBIX, MeTarpeIMeTHBIX U TIPeIMETHBIX 00pa30BaTe/IbHLIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/bTaThbl OCBOeHUs yueOHOro rpeaMera «Pur3nKa» JAO/DKHbI
OTpa)KaTh TOTOBHOCTb U CIMOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS
chopMHpOBaHHONW BHYTpeHHel mMo3uljield JUUYHOCTH, CUCTEeMOW I1IeHHOCTHBIX
OpWeHTal[uii, TIO3UTUBHBIX BHYTPEHHUX  yOeXJeHuld, COOTBETCTBYOIUX
TPA/IULIMOHHBIM 1I€HHOCTSIM POCCUMCKOTO OOIIecTBa, paciivpeHue >XU3HEeHHOTO
OMbITa U OMbITA AEeSATe/IbHOCTU B TIPOLIeCCe peasu3aldd OCHOBHBIX HarpaB/IeHUM
BOCITUTaTe/IbHOU J1eITe/IbHOCTH, B TOM YKCJIe B YaCTH:

1) rpakAaHCKOr0 BOCIIUTAHMSA:

c(opMHUPOBAHHOCTh TPAXKAAHCKOM MO3ULIMK 00yuaroIierocst Kak akTUBHOTO U
OTBETCTBEHHOT'O U/ieHa POCCUMCKOTo 00I11eCTBa;

MIPUHATHE  TPAAMIIMOHHBIX  OOI[eUYe/lOBeUeCKUX T'YMaHUCTUUECKUX U
JeMOKDPaTUUYeCKHX LIeHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO [eATebHOCTb B HMHTEpecax IpaKJaHCKOro
o0I111ecTBa, y4acTBOBaTh B CaMOYITIpaB/ieHUU B 00pa3oBaTebHOU OpraHU3alvy;

yMeHHe B3auMOJeNCTBOBATh C COLMAbHBIMU UHCTUTYTaMU B COOTBETCTBUM C
UX (QYHKLUSIMU U Ha3HauUeHueM;

TOTOBHOCTb K T'YMaHUTApHOW U BOJIOHTEPCKOM J1esITe/IbHOCTH;

2) IaTPpUOTHUYECKOr0 BOCIIUTAHMS:

Cc(hOpMUPOBAHHOCTH POCCHUICKOM rpaXkIaHCKOU HJIEeHTUYHOCTH,
MaTpUOTHU3Ma;

L[EHHOCTHOEe OTHOIlIEHWe K TOCyJapCTBEeHHbIM CUMBOJIaM, JOCTHKEHUSIM
POCCUMCKUX YUYEHBIX B 00/1aCTH (PU3UKHU U TeXHUKU;

3) AyX0OBHO-HPaBCTBEHHOr0 BOCIIUTAHMSI:

c(hOpMHPOBAaHHOCTh HPAaBCTBEHHOI'O CO3HAHWS, STUUECKOr0 IMOBE/IeHNS;

CrocoOHOCTh OIIeHMBaTh CUTYAl[MI0 W TIPUHMMAaTh OCO3HaHHbBIE peIleHus,
OpPUEHTUPYSICh HA MOPaJbHO-HPAaBCTBEHHbIE HOPMBI U 1|EHHOCTH, B TOM UHMC/Ie B
JesiTeTbHOCTU YUEHOT0;

0CO3HaHMe JTMYHOTO BK/IaZia B TIOCTPOEHHE YCTOHUMBOTO OyAyIiero;

4) 3cTeTHUeCKOro BOCIIUTAHUA:

3CTeTUYECKOe OTHOIIeHHe K MUDY, BKJ/IlOUast 3CTeTUKY HayuHOTO TBOPYECTBa,
MpUCYyIllero pu3nueckou HaykKe;



5) TPyAOBOr0 BOCIIUTAHMS:

VHTepeC K pa3iMyHbIM cepaM MpodecCHOHaTbHOU [eATe/IbHOCTH, B TOM
yKcsIe CBA3aHHBIM C (DHM3UKOW U TEXHHUKOM, YMeHHe COBepIiaTh 0CO3HAHHBIM BHIOOP
Oyayieit mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbIE TI/IaHbI;

TOTOBHOCTB M CIOCOOHOCTL K 00pa30BaHHI0 U CaM0O0Opa30BaHHIO B 00/1acTU
(Y3UKY Ha MPOTSHKEHUM BCeH XKU3HY;

6) 3K0/10rMuecKoro BOCIUTAHUA:

chOpMHUPOBAHHOCTb 3KOJIOTUUECKOW KY/IbTYPhl, OCO3HaHHWe TIJI00a/TLHOTO
XapakTepa 3K0JIOTUYeCcKux rnpobJiem;

IJIaHWpOBaHMWe U OCYIIeCTB/IeHUe IeMCTBUM B OKPY Karollel cpe/ie Ha OCHOBe
3HaHUA LieJiel YCTOWMUMBOTO Pa3BUTHS Ue/I0BeUeCTBa;

paciiMpeHue OfbiTa /JesTeJIbHOCTA 9SKOJIOrMYecKOW HarpaB/ieHHOCTH Ha
OCHOBe UMEOLMXCSl 3HaHUM M0 (PU3KIKE;

7) eHHOCTHU HAay4YHOr'0 MO3HAHMSA:

c(OpPMUPOBAaHHOCTb MHPOBO33DEHHs], COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (H3UUeCKOU HayKW;

OCO3HaHWe LIeHHOCTU HayuHOW /[leTe/IbHOCTH, TOTOBHOCTH B TIpoliecce
u3yueHusi (U3MKU  OCYLIECTB/ISTbH TPOEKTHYHD UM MCC/Iel0BaTeNbCKYHO
JesTeJIbHOCTh MHVBUAYA/IbHO U B TPYIIIIE.

METAITPEJMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe/IbHbIE YHUBEPCAIbHbIE yUeOHbIe JeHCTBUs
Bba3oBble 1ornueckue eMCTBUS:
camocTosTeNlbHO  (OpPMYJMpOBaTh M aKTyaJu3upoBaTh  Tpobiiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;
onpefensiTh LeIU [eATebHOCTH, 3aZlaBaTb IlapaMeTpbl M KPUTEPUM UX
[N OCTYKEeHMUS;
BLISIB/ISITh  3aKOHOMEDHOCTM Y TMPOTUBOpPEUYMsi B  pacCMaTpUBaeMbIX
(bU3UUeCKUX SIBJIEHUSIX;
pa3pabarbiBaTh TJIaH pellieHus] TIPo0/ieMbl C YUETOM aHaIu3a UMeEIOIUXCs
MaTepuabHbIX U HEMaTepuaabHbIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B /1eATe/TbHOCTb, OLIeHUBAaTh COOTBETCTBUE Pe3y/IbTaTOB
L|eJISIM, OLleHUBaTh PUCKU MOC/IeJCTBUN 1eITe/IbHOCTH;
KOODJMHUPOBaTb U  BBIMNOMHATH paboTy B  YCAOBUSX  peasibHOTO,
BUPTYa/IbHOTO Y KOMOWHUPOBAaHHOTO B3aUMO/IeHCTBUS;
pa3BUBaTh KPeaTUBHOE MBIIIJIEHHE TIPY PellleHUH KU3HEeHHBIX MTPohsieM.
Ba3oBblie ncciefoBaTe/IbCKUe AeiiCTBHA:
B/IaJIeTh HAYYHOM TEepPMHUHOJIOTHEHN, K/IHOUEeBbIMM TMOHATUSAMM W MeTOJaMU
(br31UeCcKoi HayKW;



BJIafleTb HaBbIKaMU yueOHO-UCC/e/J0BaTe/IbCKOW U TIPOEKTHOM JesiTe/TbHOCTH
B 00/acTy (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJTBHOMY TTOMCKY
METOZIOB pellieHUs 3a7lay (PU3NUeCKOro COfep)KaHusl, TIPUMEHEeHHIO0 DPa3TUYHbIX
METO/IOB TT03HAHUSI;

B/afieTb BUJAMU JesiITeIbHOCTU TI0 TIOJIyUeHWI0 HOBOTO 3HaHUs, €ero
WHTeprpeTary, IpeoOpa30BaHUI0 W TIPUMEHEHWI0 B Pa3/MUHbIX yueOHBIX
CUTYaLUsIX, B TOM UHCJIe TIPY CO3/JaHUU yueOHBIX TTPOEKTOB B 00/1acTu (hH3UKU;

BBISIB/IATE TIPUYMHHO-C/IICTBEHHbIe CBSI3M M aKTya/Jyd3UpoBaTh 3ajauy,
BBIIBUTATh TUTIOTe3y eé pellleHus, HaXOAWUTb apryMeHThbI [Jis J0Ka3aTe/lbCTBa
CBOUX yTBep)KAeHUM, 3a/laBaTh TlapaMeTphbl U KDUTEPUU PellleHusI;

aHa/IM3UPOBaTh TIOJiyueHHble B XOJe pelleHus 3aJjaud  pe3y/bTaThl,
KPUTUUYECKHU OIIeHUBATh UX JI0CTOBEPHOCTbh, TIPOTHO3UPOBATh U3MEeHeHHe B HOBBIX
yCJIOBUSIX;

CTaBUTh U (opmyaupoBaTh COOCTBeHHbIe 3a/lauM B 0Opa3oBaTebHOU
JesiTe/IbHOCTH, B TOM UMCJ/Ie TIPY U3yuyeHur (QU3UKY;

JaBaTh OIIeHKY HOBBIM CUTYalUsIM, OLIeHUBaTh MPUOOPETEHHBIN OITBIT;

yMeTb TIePeHOCUTb 3HaHUs 10 (u3MKe B TPAKTUUECKyr 00/1acTb
JKU3He/lesITeTbHOCTH;

yMeTb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEJMETHBIX 00/1acTel;

BBIIBUTaTh HOBBIE U/IeH, Mpe/ijlaraTh OPUTHHA/IbHBIE TIOJXOAbI U PelleHus;

CTaBUTb TIPOOJIEMBI U 3a/lauM, AOMYCKatolllye ajibTepHAaTUBHbIE PelleHusl.

Pabora c uadopmarueii:

BJIafleTb HaBbIKaMU MOJyueHusi UHpopMaluu (PU3NUYecKoro CofepKaHus U3
VMCTOYHMKOB Da3HbIX TUIIOB, CaMOCTOSTeIbHO OCYIeCTB/STh TOWCK, aHaju3,
cucTeMaTU3alMi0 ¥ WHTeprpeTanuio MHPOPMAalMd pas/IMuHbIX BUZOB U (GOpM
npe/iCTaB/eHUs;

OLIeHUBAaTh JJOCTOBEPHOCTb WH(MOPMALIUY;

WCI0/Ib30BaTh  CPeJCTBAa MH(OPMAIIMOHHBIX UM KOMMYHUKALMOHHBIX
TeXHOJIOTUI B pellleHnd KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHU3al[uOHHBIX
3aflau Cc coOmosieHMeM TpeOOBaHWM SPrOHOMHUKH, TeXHUKM 0e30racHOCTH,
TUTHMeHbl, pecypcocOepe)keHusi, TIPaBOBBIX U  3TUUYECKUX HOPM, HODM
MH(POPMaIMOHHOM 6e30TacHOCTH;

Co3/laBaTh TEKCThI (DM3UUYECKOTO COJepKaHWs B Ppa3MuUHBIX (opmarax C
yuéTOM Ha3HaueHUss UH(OPMaLIMU U 1eIeBOM ayJUTOPUU, BbIOKpPAasi ONITUMAaJIbHYHO
dbopMy npejicTaB/ieHUsI U BU3yaIU3al[1u.

KoMMyHHKaTHBHBIE YHUBepCa/IbHbIe YUue0HbIe AelCTBHUS:
OCyILIeCTB/ATH 00IIeHre Ha ypoKax (PU3UKU 1 BO BHEYDPOUHOM [1esiTe/IbHOCTH;
pacrno3HaBaTh MPeANOCBUIKM  KOH(QIMKTHBIX CUTyalMd U  CMSr4aTh
KOH(JIUKTBI;



Pa3BEPHYTO W JIOTUYHO W371araTh CBOIO TOUKY 3DEHHsSI C HCIOh30BaHUEM
SI3BIKOBBIX CPE/ICTB;

TIOHUMATh W HCIT0/Ib30BaTh MPEMMYIeCTBa KOMaHAHOW W WHAWBUAYa/TbHON
paboThI;

BbIOMpATh TEMATUKy W METOJbl COBMECTHBIX [I€MCTBUUA C YUuéTOM OOIIMX
MHTEPeCOB ¥ BO3MOYKHOCTeM KaXK/[0T0 UieHa KOJIIeKTHBa;

NPUHUMATh 1M COBMECTHOW  /IeATe/IbHOCTH, OpraHW30BbIBAaTb U
KOODJUHUPOBaTh JEeUCTBUS IO €€ JOCTWKEHWIO: COCTABJSATh IUIaH [eMCTBUH,
pacripefiesisiTb poJidi C YYETOM MHEHUM YYaCTHUKOB, OOCYKAAThb pe3yJbTaThbl
COBMECTHOM paboThI;

OlLIeHMBaTh KaueCTBO CBOEro BK/IaZla M KaX/Or0 ydYaCTHMKA KOMaHZbI B
OOIIMI pe3y/bTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeZijlaraTh HOBBIE TIPOEKTHI, OLIEHWBAaTb WAeW C TIO3ULUM HOBHU3HBI,
OPUTHMHA/ILHOCTH, PAaKTUYeCKOH 3HAaUMMOCTH;

OCYIIIeCTB/IATh TIO3UTHBHOE CTpaTernyeckoe TIOBe/leHWe B  Pa3/IMUHbIX
CUTYaIUSIX, TPOSIB/ISITE TBOPUECTBO U BOOOpaXkeHHe, ObITh MHUIIMATUBHBIM.

PeryiAaTUBHBIE YHHBepCa/TbHbIe YueOHbIe AeiiCTBUS
CamoopraHu3anus:

CaMOCTOATETbHO OCYIECTBJIATh TT03HABATEIBHYIO [esSTe/bHOCTh B 001acTh
¢u3MKM M aCTPOHOMHUH, BBISBJSATH MPOOTEMBbI, CTaBUTb W (OPMYJIUPOBAThH
coOCTBeHHBIE 3a/Iaul;

CaMOCTOSITEJIbBHO COCTaB/ISATh TJIaH DEeILIeHUs] PAaCUETHBIX UM KadyeCTBEHHBIX
3ajiay, TUIaH BBITOJTHEHUS TIPAKTUUeCKON PabOThI C YUETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TTPeAITIOUTEeHUI;

JlaBaThb OLIEHKY HOBBIM CHUTYaLUsIM;

pacIMpsTh paMKU yueOHOTO npe/jMeTa Ha OCHOBe JIMUHBIX MPeAI0UTeHUI;

JleJlaTh  OCO3HAHHBIA BBIOOpP, apryMeHTHpPOBaTh ero, OpaTe Ha Cebs
OTBETCTBEHHOCTH 3a pelleHue;

OLIeHMBaTh MPUOOPETEHHBIN OITBIT;

criocobcTBoBaTh (hOPMUPOBAHUIO U TIPOSIBJIEHHIO 3pyAulIMM B 06acTu
(H3MKH, TTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTe/IbHbIN U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPO/Ib, SMOLMOHA/IbHBIN UHTE/I/IEKT:

[laBaTb OLIEHKY HOBBIM CUTYalLdsiM, BHOCUTb KODPEKTHBBI B [1eTe/IbHOCTb,
OLIeHMBaTb COOTBETCTBHE Pe3y/IbTaTOB LIeJisIM;

B/IaJIeTh  HaBblKaMK  T[O3HaBaTelbHOM  pedeKCMM KaK  OCO3HaHUS
COBEpLIAeMbIX [JeUCTBUM W MBICJIUTENBHBIX TPOLIECCOB, WX pe3y/JbTaTOB W
OCHOBAaHUI;

WCTOb30BaTh MPUEMBI pedieKCUM /1Sl OLeHKW CUTYyalluM, BbIbopa BepHOro
pelieHus;



yMeThb OlleHMBaTb PUCKA U CBOEBPEMEHHO TNPUHHMMATh pellleHus M0 HUX
CHW)KEHHUIO;

NMpUHUMATb MOTHUBBI M apryMeHThl JpPYyTUX TMpU aHaiu3e pe3yJbTaTOB
NesITeIbHOCTH;

NIPUHUMaTh Cce0si, TOHKMMasi CBOM HeJIOCTaTKU U JJOCTOWHCTBA;

NMPUHUMATb MOTHUBBI M apryMeHThl JApPYTUX TMpU aHaiu3e pe3y/bTaToB
[esiTe/IbHOCTY;

TIpU3HABATh CBOE MPABO U MPABO APYTUX Ha OLIMOKU.

B rmpoiiecce JOCTWKeHUSI TMUHOCTHBIX pe3y/bTaTOB OCBOEHUS TMPOTPaMMbI
no ¢usMKe AT YPOBHS cCpeAHero o0Imero oOpa3oBaHUSI Yy OOyYarOIIAXCs
COBepIIeHCTBYeTCS MOLIMOHA/TbHbIN VIHTEeJJIeKT, Tipe/iroJiararoiuii
c(hOpMHPOBAHHOCTb:

CaMOCO3HaHUs1, BK/TIOYAIOILero CrocoOOHOCTb MOHUMATh CBOE SMOLIMOHATbHOe
COCTOsTHUe, BU/IeTh HarlpaB/IeHUsI Pa3BUTHsI COOCTBEHHOU IMOLIMOHANIBLHOMN Ccephl,
ObITH yBepeHHBIM B cebe;

camMopery/MpoBaHusi, BK/IHOYAIOIIEr0 CaMOKOHTPO/b, yMeHWe TPUHUMAaTh
OTBETCTBEHHOCTb 3a CBOé TIOBeJleHWe, CMOCOOHOCTb —aJanTUpPOBaThCs K
IMOLIMOHA/ILHBIM U3MeHEeHUsIM U TIPOSIBJISITE TUOKOCTh, ObITh OTKPHITHIM HOBOMY;;

BHYTpeHHell MOTUBAlMM, BK/IHOUAOIllei cTpemyieHre K OCTV)KEHHUIO Liesd U
ycrexy, ONTUMW3M, WHUIMAaTUBHOCTb, YMeHHe [elCTBOBaTb UCXOs W3 CBOUX
BO3MO>KHOCTEl;

IMIMATUU, BK/IIOUAIOIel CrIocOOHOCTh TIOHUMAaTh SMOLMOHATbHOE COCTOSTHUE
NpYTHX, VYATHIBATb €ro TMpPH OCYIIeCTBIeHWH OOIeHus, CrocoOHOCTh K
COUYBCTBUIO U COTIEPEXXUBAHUIO;

COLIMa/IbHBIX HABBIKOB, BK/TFOUAIOLIMX CTTIOCOOHOCTb BBICTPAUBATh OTHOILIEHUS
C IPYTYMHU JTIO/IbMU, 3a00TUTBCS, MPOSIB/IATE UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJ/IbTATBI

K koHily oOyuenuss B 10 Kjacce mpeiMeTHbie pe3y/bTaTbl Ha 0a30BOM
YPOBHE JIO/DKHBI OTpa)kaTb CHOPMUPOBAHHOCTD y 00YUaroIUXCs yMeHUi:

[IeMOHCTPUPOBAaTh Ha TMpUMeEpPax po/jb U MeCTO (PU3UKKM B (POPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KapTHHbI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTUH, B MPaKTUYECKOU [1eATelTbHOCTH JIF0/Iel;

YUUTHIBaTh TPaHULIbl TMPHUMEHEeHUs] HW3yueHHbIX (U3MUYECKUX MOJeei:
MaTrepuasbHasi TOUKa, MHepLiaabHasi CUCTeMa OTCUéTa, abCOI0THO TBEPAOE TeJIo,
WZiea/ibHbIM Ta3, MOJie/Ii CTPOeHUs T'a30B, >KUJKOCTeH U TBEPABIX TeJ, TOUeUHbIN
3/IeKTPUYeCKUI 3apsifi TP pelleHny PU3ndyecKux 3ajay;

pacro3HaBaTh (Gu3nueckue siBieHUs (MPOLeCcChl) U OOBCHATbL UX Ha OCHOBE
3aKOHOB MEXaHWKU, MOJIEKY/ISIPHO-KUHETUYECKOM TeOpUU CTPOEHUS BelllecTBa U



57IeKTPOJJMHAMUKY:  paBHOMEPHOE U  PaBHOYCKODEHHOe  MpsSIMOJIMHENHOe
NBIDKEeHUE, CBOOOJHOEe TiajieHHWe TeJl, [BWDKEHHe T10 OKDPY>KHOCTU, WHepIus,
B3auMoielicTBue Tes, Auddy3us, OPOYHOBCKOe [BIKEHUEe, CTPOeHUEe JKUAKOCTeH
Y TBEPABIX Tes, U3MeHeHue 00bEéMa Tesl TIpU HarpeBaHUM (OX/IaXKeHUH!), TerioBoe
paBHOBeCHe, WCMNapeHue, KOHAEeHCalWs, MUIaB/leHHe, KPUCTa/IM3alusi, KUIIeHUe,
BJI&KHOCTb BO3/1yXa, [OBbILLIEHUE [jaB/IeHUs ras3a Ipy ero HarpeBaHuU B 3aKPbITOM
cocyze, CBfI3b MeXJy IlapaMeTpamMM COCTOSIHMS Trasa B U30IIpoLieccax,
371eKTpU3aLys TeJl, B3aUMO/IelCTBUe 3apsi/0B;

OMNMChIBaTh MeXaHWYecKoe [BWKEHHe, WCIO/b3ysl (Pu3nueckue BeTUUYMUHbI:
KOOpJMHara, IyTbh, IlepeMelleHrue, CKOPOCTb, YCKOpEeHWe, macca TeJa, CHUJIa,
VIMITYJIbC TeJjla, KMHeTU4ecKas SHeprusi, MoTeHLUa/lbHas dHeprus, MexaHuuyeckas
paboTa, MexaHWYecKass MOIHOCTb; TPH OMMCAHWU TIPAaBWIBHO TPAKTOBaTh
¢u3MUYeCcKUii CMBICT MCMOMb3yeMbIX BeJMUYMH, UX 0003HaueHWs U eJUHULIbI,
HaxouTb (HOPMYJIbI, CBSI3bIBAIOIIME JaHHYHO (HM3UUECKYH0 BeTMYUHY C JPYyTUMU
BeJINUMHAMU;

OMNMCHIBAaTh M3yYeHHble TeIUIOBble CBOMCTBA Tel W TeIUIOBble SIBJIEHUS,
WCMOJIb3ysl (PU3MYecKue BeJMUMHBIL: J[laBjieHHWe rasa, TemIeparypa, CpeaHss
KUHETHUYeCKasi SHEePTUsl XaOTUUeCKOI0 JBW)KEeHUSI MOJIEKYJ/I, CpeJHeKBaJpaTUJHas
CKOPOCTb MOJIEKYJ, KOJMUECTBO TeIIOThl, BHYTPEHHSSI SHeprus, paboTa rasa,
KO3 (ULIMeHT T107e3HOr0 JeMCTBUSI TeIJIOBOrO JIBUraTess; TPU OMUCAHUU
MPaBWIbHO TPAaKTOBaTb (PU3MYECKUII CMBIC/I MCMOIb3yeMbIX Be/JWYMH, UX
o003HaueHUssT W e[VHUIIbI, HAxOJuUThb (OPMYJIbI, CBs3bIBAIOIIME JAHHYIO
(G13UUeCKyr0 BeJIMUMHY C IPYTMMU BeJIMUMHAM;

OMNMCHIBaTh U3YUYEHHbIE 3JIEKTPUUECKHE CBOMCTBA BEIeCTBa U 3/IeKTPUUYECKHe
siB/IeHUs1 (TIPOLIeCChI), UCTIOIb3Ysl (U3NUYeCKre BeWUYUHbI: 3/IeKTPUUeCKUN 3apsif,
3/7IeKTpUUYeCcKoe I1oJie, HANPSUKEHHOCTh I10UIs, MTOTeHLWasl, pasHOCThb ITOTeHIUAIOB;
MpU OMNMCAHWUM TIPaBWJIbHO TPAKTOBaTh (PU3UUECKUM CMBICA MCI0JIb3yeMbIX
Be/IMUWH, WX 0003HaUeHUsI W eJUHMIIbI; YKa3biBaTh (POPMYJIbI, CBSI3bIBAIOIIUE
JAHHYI0 (U3NYEeCKYI0 BeIMUMHY C APYTUMU BeJIMYMHAMU;

aHa/IM3UPOBaTh (M3NUYeCKHe TPOLeCChl U SIBJIEHUS], WUCIO0Jb3ys (pr3nueckue
3aKOHBI U TPUHLMIBL: 3aKOH BCeMUPHOTro Tarorenus, I, II u III 3akoHel HeroTOHA,
3aKOH COXPaHEeHWsS MeXaHWYeCKOM SHEpPruM, 3aKOH COXPaHEeHUs WMITYJbCa,
TIPUHLIUI CYTIePIIO3ULIMU CWUJI, TIPUHLIMII paBHONPAaBUS HHEpLUa/JbHbIX CUCTEM
OTCY€Ta, MOJIeKY/ISIPHO-KMHeTUYEeCKYyl0 TEeOPUIK0 CTPOEeHHUs BeljecTBa, ra3oBble
3aKOHBI, CBSI3b CpeiHeN KMHEeTUUeCKOW SHEePrUuM TeryIOBOTO ABW)KEHHS MOJIEKY/ C
abCO/MIOTHOM TeMITepaTypOM, MepBblii 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPaHeHUs
J/IeKTPUYeCKOro 3apsfa, 3akoH KysioHa, mpu 3TOM pas3iuuarb CJIOBECHYHO
(OpMy/IMPOBKY 3aKOHa, er0 MaTeMaTH4eCcKOe BbIpa’KeHHe W YCI0BUS (IpaHULIbI,
o6s1acTH) MPUMEHHUMOCTH;



OOBSICHSITh ~ OCHOBHBIE TIPUHIUMBI  JEMCTBUS  MallliH, TpPUOOPOB WU
TeXHAYEeCKUX YCTPOWMCTB; pa3/MyaTh YC/IOBUSI UX 0E30MMacHOr0 WCIOb30BaHUS B
TOBCeJHEBHOM »KU3HU;

BBITIOJIHATh 3KCIIEPUMEHTBI [0 HCCAeJOBAaHUIO (PU3NYECKUX SIBJIEHUM WU
TIPOL[ECCOB C WCIIOJ/Ib30BaHUEM TIPSIMBIX M KOCBEHHBIX W3MEePeHUi, TIPU 3TOM
dopmynupoBaTh TIpoOsieMy/3a/lady W TUIIOTe3y yueOHOTO 3SKCIIepUMEHTa,
cobupaTh YCTaHOBKY M3 TIPEJJIOKEHHOTO0 000pyZOBaHUS, MPOBOAWTH OMbBIT U
(hopMynMpOBaTh BHIBOJBI;

OCYIIIeCTBJIAATh TIPSIMble U KOCBEeHHbIe HM3MepeHus1 GU3UUeCKUX BeJIMUUH, TIPU
3TOM BbIOUWpaTh OMNTHUMAasbHBIA CMOCOO WM3MepeHHsi YW UCMO/b30BaTh M3BECTHBIE
MeTO/Ibl OLIEHKH MOTPeLIHOCTe U3MepeHNH;

WCCeoBaTh  3aBUCMMOCTH  MeXJy  (PU3MYeCKUMM  BeJMUMHAMU  C
WCIOJIb30BaHWEM MPSMBIX W3MepeHUM, MPU 3TOM KOHCTPYMPOBaThb YCTaHOBKY,
¢dbuKCcUpoBaTh pe3y/bTaThbl MOAYUeHHOW 3aBUCUMOCTUA (U3UUECKUX BeIUUMH B
BUzie Tab/uI] U TpadUKOB, /lelaTh BBIBOZBI TI0 Pe3y/bTaTaM UCC/IeOBaHMS;

cobumoiaTh TIpaBUsia Ge30macHOro TPyZa MNP MPOBeJeHUU UCCIeJ0BaHUNA B
paMKax y4yeOHOro A3KcreprMeHTa, YyueOHO-MCCIeoBaTeNbCKOW U TPOEKTHOU
JesiTeIbHOCTU C UCIOb30BaHUEM U3MePUTe/IbHBIX YCTPOUCTB U J1abopaTOPHOTO
o0opyi0BaHus;

peliaTh pacuéTHble 33Jaud C $BHO 3aZlaHHOW (hH3MUeCKOW Mo/iesblo,
WCIOJIb3Y$ (PU3MUecKre 3aKOHbI M IPUHLIMIIBI, HA OCHOBE aHaau3a yC/I0BUS 3a/jauM
BbIOUMpaTh (U3NUECKYH0 MO/le/b, BbIZeNATh (hr3nuueckre BeJIMUMHBI U (HOPMYJIbI,
HeoOXo/lMble /11 e€ pellieHus], TPOBOAUTL PacuéThl U OI[eHWBATh pPeaslbHOCTb
TMOJIyUeHHOT0 3HaueHUs (PU3NUeCcKoil BeJTMUUHBI;

pellaTh KaueCTBeHHbIe 3a/]aul: BbICTPAaUBaTh JIOTMUEeCKU HEMPOTUBOPEUUBYHO
LIEMIOUKY PpacCy’K[JeHUM C OMOpoM Ha M3y4yeHHble 3aKOHbI, 3aKOHOMEPDHOCTH U
dbu3ryeckue sIBIEHUS;

WCTIONh30BaTh ~ TPW  pelleHnd  yueOHbIX  33/ad  COBPEMEHHbIe
MH(GOpPMalLMOHHbIe TeXHOJIOTHU [Jisl TIOMCKA, CTPYKTYPUPOBaHUs, UHTEepIIpeTaLluu
W TIpe/icTaB/eHUst yueOHON U HayuHO-TIOMy/IIpHOM MH(pOPMaLUY, TIOTyYeHHOU U3
pa3/IMUHbIX UCTOUHUKOB, KDUTUUECKU aHATM3UPOBaTh MoyyaemMyto UH(opMaliuio;

TIPUBOZIUTD TIPUMEPBI BK/IaZla POCCUNUCKUX U 3apyOeXXHBIX YUEHBIX-(U3UKOB B
pa3BuUTHe HaykKu, OOBsSICHEHWe TIPOL[eCCOB OKPY>Kaloll[er0 Mupa, B pa3BUTHE
TeXHUKU U TeXHOJIOTUH;

WCI0/Ib30BaTh TeopeTUuecKue 3HaHUS IO (u3uKe B TIOBCEIHEBHOW >KU3HU
nuist obecrieueHusi 6e30MacHOCTH TIPU 0OpaliieHuu C prUbopaMu M TeXHUUECKUMHU
YCTPOWCTBaMH, [IJIsi COXpaHEeHUsI 3/I0POBbsi U COOIO/IEHUST HOPM KOJIOTHUECKOTO
MOBe/IeHYsI B OKpY Kalollel cpeJe;



paboTaThb B TpyIllle C BbITIOJIHEHHWEM pa3/IMUHbIX COL[MATbHBIX poOJiel,
TUIaHUPOBaTh pabOTy TPYIIbL, pPAlMOHAIBHO paCIpeieNiaTh 0053aHHOCTH W
MJIAHUPOBATh JeSTe/IbHOCTh B HeCTaHZAPTHBIX CUTYyalUsiX, afleKBaTHO OLIeHUBATh
BKJIa/l K&K0T0 U3 YYaCTHUKOB T'PYIIIBI B PellieHre pacCMaTprUBaeMoii Ipo6/ieMbl.

K xoniy obyuenusi B 11 kjiacce rpeiMeTHbie pe3yJ/bTaThl Ha 0a30BOM
YPOBHE I0/DKHBI OTpa)kaThb CHOPMUPOBAHHOCTD y 00yUarouXCst yMeHUii:

J€EMOHCTPUPOBaTh Ha TpUMepax poJjib U MecTo (HM3UKU B (DOPMUPOBaAHUU
COBPEMEHHOW HAyYHOW KapTWUHbI MHpA, B Pa3BUTHM COBPEMEHHOW TEeXHUKU U
TEeXHOJIOTUM, B MPAKTUYEeCKOMW [esTeJIbHOCTU JHOJel, 11eJIOCTHOCTh M eAUHCTBO
(br31UeCcKor KapTUHBI MUPA;

YUUTBHIBaTh TpaHULbl TMPUMEHEHUs1 HW3y4YeHHbIX (U3UUeCKUX MOjeseit:
TOUEYHbIW 3/IeKTPUYECKU 3apsi], Tyu CBeTa, TOUeUHbI NCTOUHKK CBeTa, si/iepHas
MoOJle/lb aTOMa, HYK/JIOHHasi MOJeJib aTOMHOTO si/ipa TIpU peLleHuu (PU3NYeCcKux
3a/1au;

pacrio3HaBaTh (pu3nueckre siBjeHus (TPOLeCChl) U OOBSACHATh UX Ha OCHOBE
3aKOHOB 3/IEKTPOJJUHAMUKNA U KBaHTOBOW (PU3MKU: 37IeKTpUUYeCKasi MPOBOAUMOCTb,
TeIJI0BOe, CBETOBOE, XMMHYECKOe, MarHWTHOE JeWCTBUS TOKa, B3aUMOJENCTBUE
MarHuTOB, 3JIeEKTPOMAarHATHasE WHAYKIUS, [eWCTBUe MarHUTHOrO TIOJsS Ha
MPOBOJTHUK C TOKOM U JBWDKYIIWUNCS 3apsifl, JIEKTPOMarHUTHbIe KoieOaHWS U
BOJIHBI, TPSIMOJIMHEMHOe paclpoCTpaHeHWe CBeTa, OTpa)kKeHue, MpeoMJieHue,
uHTepdepeHLusi, Aubpakusi U MOAsSpU3aLusl CBeTa, [JUCIIEpPCUS  CBeTa,
doToanekrpruueckuit 3pdekt (hoTo3dPdeKT), cBeToBOE AaBieHUe, BOSHUKHOBEHUE
JIMHENYaTOro CrHeKTpa aroMa BOJOpOJa, eCTeCTBeHHas MW MCKYyCCTBEeHHast
PaZiM0aKTUBHOCT;

OMUCHIBAaTh WM3yueHHble CBOWMCTBA BellecTBa (3/IeKTpUYECKHe, MarHUTHBIE,
ONTHYEeCKWe,  S/IeKTPUYECKYH0  MPOBOJWMOCTb  pa3/MyHbIX  Cpel) U
3/7IeKTPOMAarHUTHbIE SIBJIEHUS1 (MPOLIECChI), MCMOJb3ys (PU3NUeCKUe Be/INYMHBI:
5/7IeKTPUYECKUH 3apsifi, Cu/la TOKa, 3JIeKTPUUYeCKOe HamnpspKeHWe, 371eKTPUYecKoe
COTIPOTHBJIEHHE, Pa3HOCTh TOTEHIMA/IOB, 3/IeKTPOABIIKYILas cuia, paboTa Toka,
WHAYKLWUS MarHATHOrO Tosisi, cuna Awmmepa, cuna JlopeHla, WHOYKTUBHOCTb
KaTyLIKW, SHEpPrysi 3JIeKTPUUEeCKOrO0 U MarHWUTHOTO TMOJjied, Mepyuof, U 4YacToTa
KosiebaHMli B KojiebaTe/lbHOM KOHType, 3apsii M Cula TOKa B TIpPOIjecce
rapMOHUYECKUX 3JIeKTPOMAarHUTHBIX Koie0aHuid, (OKyCHOe pacCTosiHhe W
OINTHYeCcKasi CWia JIMH3bI, TIPU OMWCAHWW TMPaBUILHO TPAKTOBAaTh (hH3UUECKU
CMBIC/T WCIMONb3yeMbIX BeJUUWH, WX 0003HaueHUs] W e[UHUIIbI, YKa3bIBaTb
dopMyJ/ibl, CBSI3bIBAKOIME [JaHHYI (U3WYECKYyI0 BeJWUMHY C [PYyTMMU
Be/TMUMHAaMUY;

OMUCHIBAaTh U3yUeHHble KBAHTOBbIE SIBJIEHWS M TMPOLIECCHI, HCIOJIb3Ys
¢dur3nyeckre BeJIMUMHBI: CKOPOCTb 3/JeKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U



yacToTa CBeTa, SHePrysi U UMITYJIbC GOTOHA, TIepUo/, To/IypacriaZia, SHeprusi CBI3u
aTOMHBIX si/lep, MpPU OMNMCAHUU TPaBUIBHO TPaKTOBaTh (DHU3UUECKUM CMBICT
WCTIO/Ib3YEeMBIX BEMUWH, UX 0003HAueHWs] W e[VHMIIBI, yKa3biBaTb (hOPMYJIbI,
CBs3bIBalOl[Me [AHHYH (PU3NUECKYI0 BeJUUMHY C [APYTMMH BeIM4YUHAMM,
BBIUMC/ISITh 3HaUeHWe (PU3NUecKoil BeJTMUUHBI;

aHa/M3UPOBaTh (GU3nUecKre TPOLeCChl U SIBJIEHUS], WUCIOJb3ys (usnueckue
3aKOHbI U TPUHLUIBI: 3aKOH OMa, 3aKOHBI M0C/IeZi0BaTe/IbHOTO U MapasiiebHOro
coelMHeHUs] TPOBOAHUWKOB, 3akoH [Dxoynsi—/leHlla, 3aKOH 3/IeKTPOMarHUTHOU
WHAYKLIUY, 3aKOH MPSMOJMHEMHOT0 pacrpoOCTpaHeHHUsl CBeTa, 3aKOHbI OTpaXkKeHUsI
CBeTa, 3aKOHbI Tpe/IoM/IeHUs] CBeTa, ypaBHeHHe OHHIITelHa /s (Goto3ddekTa,
3aKOH COXpaHeHWsI SHepPruM, 3aKOH COXpaHeHUsl UMITYJibCa, 3aKOH COXPaHeHUs
3/7IeKTPUUECKOT0 3apsiia, 3aKOH COXpaHeHUs MacCOBOI'0 UMCJa, TOCTy/aaThl bopa,
3aKOH PaIMOaKTUBHOI'O pacriajia, Mpy 3TOM pa3/ikyaTh CJIOBECHYIO (POPMY/IUPOBKY
3aKOHa, €ro MaTemMaTUuecKoe BbIpaKeHUWe U ycaoBUs (TpaHULbl, 006/1aCTH)
TIPUMEHHUMOCTH;

orpe/ieNIsiTh HarpaB/ieHWe BeKTOpa MHAYKIMA MarHUTHOT'O T0Jis IPOBOHUKA
C TOKOM, CUJIbI Amriepa U cuiibl JIopeHlia;

CTPOMTh U ONMChIBaTH H300pakeHWe, CO3/laBaeMoOe TIJIOCKUM 3epKajioM,
TOHKOM JTUH30M;

BBITIO/IHSTh 3KCIIePUMEHThbl 10 MCC/IeIoBaHUI0 (PU3NUECKUX SBAEHUU U
TIPOLIECCOB C HCII0/Ib30BaHUEM TPSMbIX M KOCBEHHbIX W3MepeHWM: TpH 3TOM
dopMynvpoBaTh Mpobsemy/3aZiauy UM TUMOTe3y yueOHOro 3KCIepHMeHTa,
coOMpaTh YCTAaHOBKY M3 IIPEJIOKEHHOr0 00O0pYy/I0BaHMsA, ITPOBOAUTHL OITBIT H
dbopMyIMpoBaTh BHIBO/IbI;

OCYII[eCTBJISATh TIPSIMble U KOCBeHHbIe M3MepeHUsT (PU3nueCcKUuX BeJIMUuH, MpU
3TOM BbLIOWpaTh OINTHUMAabHBIA CMOCOO W3MepeHHsT U MCIO/b30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH MOTPeIIHOCTel U3MepeHUH;

WCCeoBaTh  3aBUCMMOCTU  (DU3MUeCKUX BeIUUMH C UCIOJIb30BaHUEM
MPSIMBIX M3MepeHWi: TIPU 3TOM KOHCTPYMpPOBaThb YCTAaHOBKY, (DUKCHPOBaTh
pe3y/ibTaThl MMOTYYeHHOW 3aBUCUMOCTUA (PU3NUECKUX BEJIMUMH B BHje TaOMUL] U
rpaduKoB, JiesiaTh BBIBO/IbI 110 pe3yJ/ibTaTaM UCC/IeIOBaHUSI;

cobmofaTh TpaBuia 6e30macHOro TPyZa TP MPOBEJEHUHM HCCIeJOBaHUI B
paMKax yuyeOHOTO I3KCIepUMeHTa, YyueOHO-HCCIe0BaTeIbCKOM W ITPOEKTHOM
JesITeIbHOCTU C UCIOMbh30BaHUEM H3MEPUTE/IbHBIX YCTPOMCTB W J1abopaTOPHOTO
o0opy/ioBaHus;

peliatb pacuéTHble 33/auyd C $IBHO 3aZlaHHOW (PM3UUECKOU MOJIesIbIo,
WCII0/b3ys (pr3ruecKyie 3aKOHbI 1 MPUHILIUIIBI, HA OCHOBE aHa/lr3a yC/I0BHUs 3a[jauu
BbIOMpaTh (DU3UUECKYIO MO/Ie/b, BbIZIE/NATh (hU3nUeckre BeJIMUMHBI U (OPMYJIbI,



HeoOXouMble [1Jisi eé pellleHUs, TIPOBOAUTb PACUéThl U OLIEHWBATh PeasbHOCTb
MOJIyYEHHOT' 0 3HaueHHus1 (PU3NUeCKOW BeJINUMHBI;

pelllaTh KaueCTBEeHHbIe 3a/]aul: BbICTPAaUBaTh JIOTMUEeCKU HEMPOTUBOPEUUBYHO
LIEMIOUKY pacCy’K[eHUM C OMOpol Ha W3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTH U
(bur3uyeckye sIB/IeHYUS;

WCIO0/Ib30BaTb ~ MpU  pellleHuM  yueOHBIX  3a/lad  COBpPeMeHHbIe
MHGOpPMalLMOHHbIe TeXHOJIOTUU [Jisl TIOMCKA, CTPYKTYPUPOBaHUs, UHTEepIIpeTaLluu
W TIpeficTaB/eHUst yueOHON U HayuHO-TIOMy/IIpHOM MH(pOPMAaLUY, TIOTyYeHHOU U3
pa3/IMYHbIX UCTOUHUKOB, KDUTUUYECKW aHA/IM3UPOBATh M0TyUyaeMyt0 HH(POPMaLIUIO;

OOBSICHATL TMPUHIWITBI JAEUCTBUS MaIllMH, TPUOOPOB U  TeXHUYECKUX
YCTPOWCTB, pa3/inuaTh yCJIOBUS WX 0€3011acHOT0 MCTIOb30BaHUS B TIOBCETHEBHOM
JKU3HU;

TIPUBOJAUTD TIPUMEphI BK/IaZla POCCUUCKUX U 3apyOeXXHbIX YUEHBIX-(PU3UKOB B
pa3BUTHe HayKd, B 0OBsICHEHWe TIpPOLIeCCOB OKPY’Karolllero MHUpa, B pa3BUTHE
TeXHUKU U TEXHOJIOTUM;

WCI0/Ib30BaTh TeOpeTUuecKWe 3HaHus Mo (pu3uKe B TOBCEAHEBHOW >KW3HU
a1t obecrieueHusi 6e30macHOCTU TpU obpailleHuu ¢ pubopaMu U TeXHUYECKUMU
yCTPOUMCTBaMHU, /Il COXpaHeHUs 3/J0POBbsI U COOJIFO/IeHHsI HOPM 3KOJIOTHYECKOTO
TOBe/IeHUs1 B OKPY Karolliel cpe/ie;

paboTaTe B TpyMme C BbLINIOJTHEHWEM pa3/IMUHBbIX COLMAIBHBIX DPOJIeH,
TUIaHUPOBaTh pabOTy TPYIbL, pPaLMOHAIBHO pacrpefieNiaTb 0053aHHOCTH WU
MJIAHUPOBATh JesiTe/IbHOCTh B HECTAaHAAPTHBIX CUTYaLUsIX, aIeKBaTHO OL|€HWBATh
BKJIa/l K&)KI0T0 M3 YYaCTHUKOB TPYIIITBI B PellieHre PaCCMaTPHUBaeMO TTpO0/IeMBI.



TEMATHNYECKOE INTAHUPOBAHUWE

10 K/TACC
KonunuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHHe pa3fie/ioB U TeM (uudpoBbie)
Ne n/m Konrposbable | IIpakTudeckn
NMPpOrpamMmsbI Bcero oOpa3oBaTe/bHBIE
padoThI e paboThI
pecypchl
Pa3pen 1. PI3UKA 1 METO/IbI HAYUYHOI'O IIO3HAHUSA
bubmoreka [JOK
1.1 [} 2
W3UKa U METOZbI HAyYHOTO TIO3HAHUS hitps://m.edsoo.r/7f41bf72
Hroro 1o paszeny 2
Pazgen 2. MEXAHUKA
Bbubmmoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
Bubmoteka [IOK
2.2 Antamuka 4 https://m.edsoo.ru/7f41bf72
Bubsmmoreka LIOK
2.3 3aKOHBI COXpaHeH!sI B MeXaHUKe 6 1 1 hitps://m.edsoo.rw/7f41b72
Wroro mno paszzeny 18
Pa3pen 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJTEKYISIPHO-KUHETUYeCKOH 9 1 Bubmmoreka LIOK
’ Teopuu https://m.edsoo.ru/7f41bf72
Bubmoreka IJOK
3.2 OCHOBBI TePMOAUHAMHKH 10 1 https://m.edsoo.ru/7f41b£72
33 ArperaTHble COCTOSIHMSI Bell|eCTBa. 5 bubmoreka LIOK

dazoBble repexoabt

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




Wtoro no paszzeny

24

Pa3pen 4. 3JIEKTPOJJMHAMUKA

Bubsmoreka [IOK
41 IneKTpoCTaTHKa 10 https://m.edsoo.ru/7f41b£72
42 [TocTosiHHBIN 3/1eKTpUYecKril TOK. TokU B 12 bubmmoreka LIOK
’ pas3/IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Wroro 1o pa3zzemny 22
Pe3epBHoe BpeMmsi 2
OBLIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68




11 K/TACC

KonunuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHHe pa3jie/sioB U TeM (uudpoBbie)
Ne n/m Kontposbabie | IIpakTuueckue
NporpamMmsbI Bcero oOpa3oBaTe/ibHBIE
padoTsI padoTsI
pecypchl
Pa3pen 1. JIEKTPOIMHAMUKA
11 MarHuTHOe nose. D1eKTpoMarHuTHast 1 1 3 bubmmoreka [JOK
’ UHIYKLUS https://m.edsoo.ru/7f41c97c
Wroro no paszeny 11
Pa3pen 2. KOJIEBAHUSI 1 BOJIHBI
21 MexaHn4ecKue U 3/1eKTPOMarHUTHbIe 9 1 Bbubmoreka LIOK
’ KosiebaHus https://m.edsoo.ru/7f41c97¢
29 MexaHnuecKue U 371IeKTpPOMarHUuTHbIe 5 1 Bubmioreka IJOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
Bubmoreka IJOK
2.3 (0] 10 3
TITHKa https://m.edsoo.ru/7f41c97c
WToro no pasgeny 24

Paszgen 3.

OCHOBGEI CITIEIIUAJTbHOW TEOPUM OTHOCUTE/ILHOCTH

31 OCHOBBI CIielManbHOM Teopruu 4 1 Bubmoreka IJOK
’ OTHOCUTETbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pasgemny 4
Pa3pen 4. KBAHTOBAS ®MN3NKA
. Bubnmoreka LIOK
4.1 DJIeMeHTbI KBAHTOBOM ONTHUKHU 6 hitps:/m.edsoo.w/7f41c97c




Bubmmoreka LIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢
Bubmoteka IJOK
4.3 ATOMHOE A2pO > https://m.edsoo.ru/7f41c97c
Wroro no paspemny 15

Paspen 5. 3JIEMEHTBI ACTPOHOMMWU U ACTPO®PUN3UKHN

5.1 DneMeHTbl aCTPOHOMUM U aCTPO(U3UKI 7 5:in;$T:(iigg/§ £41097c
Wroro no pasgemny 7
Paspen 6. OBOBIIIAIOIIEE IIOBTOPEHUE

6.1 O6o011aroiee MOBTOpPeHKE 4 i:i?;ifg;gg}; £41c97c
Wroro no pasgemny 4
Pe3epBHoe BpeMmsi 3
OBIIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 68







IIOYPOUYHOE IVIAHUPOBAHHME

10 KJ/IACC
KonuecTBo yacos DJ/IeKTpOHHBIE
Ne ara nudppoBbIe
o Tema ypoka KontponbHblie | IIpakTHueckue A p
n Bcero u3ydyeHusi | oOpa3oBaTe/bHbIE
pabdotsl paborbl pecypesa
®du3rKa — HaykKa o Npupoje. Bubmorexa LOK
1 HayuHble MeTO/bI TO3HAHUS 1 0 https://m.edsoo ru/f0c32e2
ps://m. .

OKpY>Karolero Myupa 2.09.2024
Pomb 1 MecTo GHU3MKH B

9 (hopMHUPOBaHHHU COBPEMEHHOM 1 0 Bubmoreka LIOK
Hay4HOW KapTUHBI MUPa, B 6.09.2024 https:/m.edsoo.ru/ff0c33e6
NPaKTHUUECKOM [iesITe/IbHOCTH JTFoeit e
MexaHuueckoe JBUKeHHe.

3 OTHOCUTE/ILHOCTh MEXaHUYeCKOro 1 0 Bubmoteka [JOK
JBrkeHus. IlepemelrieHre, CKOpOCTb, 9.09.2024 https://m.edsoo.ru/ff0c3508
yCKOpeHue e

4 PaBHOMepHOe NpsiMoIMHeHHOoe 1 1 bubmuoteka [TOK
JBYDKEHHe 3.09.2024 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpeHHOe MpsSIMOJIMHeHoe 1 1 bubmoreka LIOK
JIBIDKEeHHe 6.09.2024 https://m.edsoo.ru/ff0c372e

6 CBob6o/iHOe TafieHne. Y CKopeHre 1 2 Bubmoreka LIOK
CBOOOZIHOTO TafZieHust 0.09.2024 https://m.edsoo.ru/ff0c39cc

7 KpuBosmHeliHOe ABIKEHHe. 1 bubmoteka IIOK




JIBrKeHNe MaTepHalbHOM TOUKH 10

2

https://m.edsoo.ru/ff0c3ada

UMILyJIbCa. PeakTnBHOE ABWDKEHHe

OKPY>KHOCTH 3.09.2024
[puHUMD oTHOCUTeNnbHOCTH ["anunest.
Bubnuoteka [TOK
8 VHepuyanbHble CUCTEMbI OTCUETa. 2 hitps://m.edsoo r/f0c3bed
ITepsbiit 3ak0H HeloTOHA 7.09.2024 — -
Macca tena. Cuna. ITpuHuun
9 Cyneprio3uniuu cui1. Bropoii 3akoH 3 Bubmaorexa [OK
yrep o ) P N https://m.edsoo.ru/ff0c3be8
HeroTOHA /11 MaTepuaibHOM TOYKU 0.09.2024
10 Tpertuii 3akon HbloToHa A/1s1 0 Bubmoreka LIOK
MaTepuabHbIX TOUeK 4.10.2024 https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroTeHus. Cuna
Bubmoteka LTOK
11 TsKecTd. [lepBast KocMuJeckast 0
https://m.edsoo.ru/ff0c3d00
CKOPOCTh 7.10.2024
12 Cuna ynpyrocty. 3akoH I'yka. Bec 1 bubmioreka LIOK
Tesa 1.10.2024 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadduiueHnt Tpenus.
13 Cuna clcj)n OTHBIIEI?I/:EI 1? u Bnie}mn 1 Bubmaorexa [JOK
P puA https://m.edsoo.ru/ff0c3f76
TeJla B )KUAKOCTH WU/IU Trase 4.10.2024
[NTocTynarenbHOe 1 BpalljaTesbHOe
14 [IBIDKEHHe abCOJTIOTHO TBEPAOTO Tesa. 1 Bbubmoteka [JOK
MowmeHnT cunsl. [1neuo cuiel. Y coBus 8.10.2024 https://m.edsoo.ru/ff0c41a6
PpaBHOBeCHsl TBEPZIOTO Teja o
Vmmnynbc MaTepyanbHOM TOYKH,
15 CHCTeMbI MaTepya/bHbIX TOUEK. 2 Bubmoreka LIOK
Vimnyniec cuibl. 3aKOH COXpaHeHUst 1102024 https://m.edsoo.ru/ff0c43d6




PaboTa ¥ MOLJHOCTb CHJTBL.
KuneTnueckasi sHeprus

Bubmoteka [JOK

16 2
MarepHanbHOW TOukU. TeopeMa 00 5.10.2024 https://m.edsoo.ru/ff0c4502
HU3MeHeHUM KUHeTHUUeCKOM SHepruu o
[MoTreHLuanbHas SHEPrysl.
[MoTteHumanbHAs SHEprusi ypyro
17 edo 11311/1 OBAHHOU 15 )K:Hlln)ly 0 Bubmuorexa LIOK
ACOOPMHID Py ' https://m.edsoo.ru/ff0c461a
TMoTeHLMa/bHAsE SHEPTHsA Tesla BOM3H 8.11.2024
TI0BEPXHOCTU 3eM/IU
IMoTeHUMabHBIE U HEMIOTEHIMa/IbHbIE
cuel. CBsi3b paboTsl
18 HeTIoTeHLUabHbIX CUJI C N3MeHeHNeM 0 Bubmoteka LIOK
MeXaHUUYeCKOi SHePTUH CUCTEMBI TeJl. 8.11.2024 https:/m.edsoo.ru/ff0c478c
3aKOH COXPaHEeHHs MeXaHUUeCKON o
SHepruu
JlaboparopHast paboTa
«HccneoBanue CBsI31 pabOTHI CUJIBI C
19 H“3MeHeHHueM MeXaHUuecKoi SHepruu 1
TeJjla Ha MPUMepe pacTsDKeHUs 1.11.2024
PEe3UHOBOrO XKI'yTa»
KoHTposibHas pabota o Teme
Bubmuoteka [TOK
20 «Kunematuka. /luHamMuKa. 3aKOHbI 1
https://m.edsoo.ru/ff0c4b74
COXpaHeHUsI B MeXaHUKe» 5.11.2024
OCHOBHbI€ T10JI0’KEHHST MOJIEKY/ISIPHO-
N bubnuoteka [TOK
21 KHHeTHueckou Teopuu. bpoyHoBcKoe 1
https://m.edsoo.ru/ff0c4dc2
JBwkenue. Juddysus 8.11.2024
22 Xapakrep JBWKeHUsI 1
B3aMMOZelCTBUS UaCTUL] BeIleCTBa. 2
Mogienv CTpoeHusI ra30B, KUAKOCTel 2.11.2024




U TBEPJBIX TeJl

Macca mosnekyn. Kommuectso

23 2
BewjectBa. [locTosiHHass ABorazpo 5.11.2024
TennoBoe paBHOBecue. TemmnepaTypa

24 u eé u3mepenue. [llkana Temneparyp 2
Lenbcus 9.11.2024

75 Wpeanshblii ras B MKT. OcHoBHOe 0 Bubmoreka LIOK
ypaBHeHue MKT 212.2024 https://m.edsoo.ru/ffOc4fde
AbcomoTHas TeMrepatypa Kak Mepa

% cpeZiHel KMHeTUUeCcKol SHepruu 0 Bbubmoreka LIOK
JBIDKEeHHUsI MOJIeKyJ/1. Y paBHeHUe 6.12.2004 https://m.edsoo.ru/ff0c511e
Mengeneesa-Knaneiipona o

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 0

9.12.2024

JlaboparopHast paboTa

28 «VccnenoBaHye 3aBUCUMOCTH MEXY 1
rapameTpamMH COCTOSIHUSI 3.12.2024
Ppaspe>KeHHOro rasa»

29 W3onporiecce! B ujieanbHOM rase U ux 1 Bubmoreka LIOK
rpaduueckoe rpefcTaBieHye 6.12.2024 https://m.edsoo.ru/ff0c570e

30 BayTpenHss sHeprus Bubmoteka [TOK
TepMOJMHAMUYeCKOW CUCTeMbl U 2 https://m.edsoo.ru/ff0c5952
croco6bI eé n3meHeHus1. KomuectBo 0.12.2024

TervIoThl ¥ paboTta. BHyTpeHHsIs




SHeprus OAHOAaTOMHOI'O Uiea/IbHOIr'o
ra3a

31 Bupipl Tennonepesaun 2 Bubmiorexa LIOK
A Pen https://m.edsoo.ru/ff0c5c36
3.12.2024
Y fenbHas Tera0éMKOCTb BelllecTBa.
3 KonmuecTBo TennoTsl npu ’ Bubmmoreka LIOK
Terionepesaye. AnuabaTHbIN 7122024 https://m.edsoo.ru/ff0c5c36
Tnpotiecc
33 [TepBblit 3aKOH TEPMO/IMHAMUKH U €ro 1 Bubmoreka LIOK
TIpUMeHeHue K h30Mpolieccam 0.01.2025 https://m.edsoo.ru/ff0c5efc
Heo6paTMOCTh MPOLIECCOB B
34 an/Ip(l:,qe Bropoit zaSOH 1 Bubmorexa LIOK
) https://m.edsoo.ruw/ff0c6230
TepMOJMHAMUKU 3.01.2025 EE—
35 [punun gevicteus u KI1/] TeroBoit 1 Bubmoteka [JOK
MallHEI 7.01.2025 https://m.edsoo.rw/ff0c600a
36 Hwukn Kapno u ero KII/ 2
0.01.2025
37 SKoJsoruyeckue npoodeMel ’
TeI/I03HepreTUKU 4.01.2025
o Ob6o061aronuii ypok «MoJsieKyJisipHast 9 Bubmuoteka [JOK
¢usuka. OCHOBBI TEPMOAVHAMUKI» 7 01.2025 https://m.edsoo.ru/ff0c6938
39 KoHTposbHas paboTa o Teme Bubmuoteka [TOK




M .0 3
«MorexynapHas ¢pusika. OcHoB! https://m.edsoo.ru/ff0c6a50
TepMOAVHaMUKN» 1.01.2025
40 ITapoo6pa3oBaHue U KOHZAEHC AL, 0 bubmuoteka [JOK
Wcnapenue u kunenue 3.02.2025 https://m.edsoo.ru/ff0c63b6
ABcosoTHast ¥ OTHOCHTe/TbHAs
41 B/I&)KHOCTh Bo3Ayxa. HacbIieHHbIH 0 BuGmuorexa LIOK
Ayxa. . https://m.edsoo.ru/ff0c64d8
nap 7.02.2025
Téppoe Teno. Kpucranimueckue u
amop(HbIie Tesla. AHU30TPONHUSA
N Bbubmoteka LIOK
42 CBOMCTB KPUCTa/IOB. JKHUJKue 1
https://m.edsoo.ru/ff0c65f0
kpucranbl. CoBpeMeHHbIe 0.02.2025
MaTepurasisl
[TnaBneHue ¥ KpUCTa/UIM3aLISI.
Bubmuoteka [TOK
43 Y jenbHas TervioTa IyiaBieHuUs. 1
https://m.edsoo.ru/ff0c6708
Cy6mimManust 4.02.2025
44 YpaBHeHue TernioBoro 6anaHca 1 E:T;;Ts;i?rouimwgm
7.02.2025 DE:HLECS00-
OnexTpr3anus Tes1. DJIeKTPUUeCKUH
45 3apsg. [lBa BUJa 3/1eKTPUUeCKUX 2 Bubmaorexa [IOK
DA a P https://m.edsoo.ru/ff0c6bcc
3apszi0B 1.02.2025
TIpoBOgHMKM, TUINEKTPUKH U
46 n(i)n AOBO HIfKI/I 3aK(I))H COXpaHeHust 2 Bubmaorexa [OK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
3/1IeKTPUUECKOro 3apsija 8.03.2025
B3aumopeticTBre 3apsijoB. 3aKOH
A . PAA . Bubnuoteka LTOK
47 KynoHna. ToueuHblll 3/1€KTpUUeCKUNA 0
https://m.edsoo.ru/ff0c6ced
3aps, 3.03.2025




HanpspkéHHOCTD 271eKTPHUeCKoro
T1os1s1. TIPUHIINIT CyTIepo3ULN

Bubmoteka [JOK

48 07.03.20
3/1eKTPUUeCcKUX rojed. JIuHun 25 https://m.edsoo.ru/ff0c6df2
HaMpsDKEHHOCTA
Pa6oTa cus 3/1eKTpOCTaTHYeCcKOro
Bubnuoteka LTOK
49 noss. Ilorenuyan. PasHocTs 1 hitps://m.edsoo.ru/F0CE00
TIOTEHLIMa/IOB 4.03.2025 — -
ITpOBOAHUKY U AWSIEKTPUKU B
50 SIII:EKT /j)CTaTI/I‘IEiKOM HOI;IE 1 Bubmaorexa [OK
P ) https://m.edsoo.ru/ff0c7018
JysnekTpryeckast IPOHULIAEMOCTb 4.03.2025
51 OnekTpoéMKocTb. KoHzleHcaTop 1 5:6;1;&1“:(;152}; 0c7126
7.03.2025 S ]
O1eKTpOEMKOCTb I1710CKOT0
Bubmuoteka [TOK
52 KOH/JleHcaTopa. JHeprus 3apsbKeHHOr0 2
https://m.edsoo.ru/ff0c72c0
KOH/leHcaTopa 1.03.2025
53 JlaboparopHasi pabora "V3mepeHue 3
3/IeKTPOEMKOC OHJleHcaropa"
JIEKTPOEMKOCTH KOH/leHcaTopa 1.03.2025
[MpuHIMN AelCTBYS U IIPUMeHeHe
KOH/IeHCaTOpPOB, KOITUPOBA/IbHOTO
54 anrapara, CTPyHHOr0 NpUHTepa. 0
DnekTpocTaTUuecKas 3alluTa. 4.04.2025
3a3semsieHHe 3/1eKTPONprOopoB
55 OneKTpruUecKuil TOK, yCI0BUSI €T0
cyujectBoBaHuA. [10CTOSHHBIN TOK. 0
Cuna Toka. HarpsbkeHue. 7.04.2025

CornpotusneHye. 3akoH Oma fyist




Yy4dacCTKa 1enu

HOC]IE,E[OBBTE]'II)HOE, Tapa’sijie/ibHOe,
CMelllaHHOe coeJrHeHHe

56 NIPOBOZHUKOB. JIabopaTopHast pabota 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c74f0
«/3yueHne cMelIaHHOTO COeZIMHEeHHST 1.04.2025
pe3ucTopoB»
57 PaboTa ¥ MOLJHOCTB 37IeKTPHUYECKOTO 1 Bbubmoreka LIOK
TOKa. 3akoH JIxkoyns-JleHua 4.04.2025 https://m.edsoo.ru/ff0c7838
3akoH Oma /151 TIO/THO#M (3aMKHYTO#A)
3/1eKTpuyecKoi Liernu. KopoTkoe
Bbubmoteka LIOK
58 3ambikaHue. JlabopaTopHas paboTa 1
https://m.edsoo.ru/ff0c7ae0
«M3mepenrie 3/1C NCTOUHMKA TOKA U 8.04.2025
€ro BHyTPeHHero CONpOTHUB/IeHUs»
OJeKTpOHHas IPOBOJUMOCTb TBEDPABIX
MeTa/l/IOB. 3aBUCUMOCTb
59 21.04.2025
CONPOTHBJIEHNUS MEeTaJlIOB OT
Temreparypsl. CBepXIIPOBOAUMOCTb
60 OneKTprUUecKril TOK B BaKyyMe. 9
CBolicTBa 3 0!
BOICTBA 3/IEKTPOHHBIX [TyYKOB 5.04.2025
[TonynpoBOAHKKH, UX COOCTBEHHAs1 U
61 MpUMecCHast IIPOBOAUMOCTb. CBOMCTBa ’ bubmuoteka [TOK
p—n-nepexoza. 8.04.2025 https://m.edsoo.ru/ff0c84ae
IToynpoBOAHUKOBBIE TPHOOPEI
62 OneKTprUUeCcKUi TOK B pacTBOpax U Bubmoteka [JOK
pacriaBax 3J1eKTPOJIATOB. 0 https://m.edsoo.ru/ff0c82ba
ONeKTpOoJIMTAYeCKas JUCCOLMaLA. 5.05.2025




DeKTpoIn3

SJ'IeKTpI/I‘«IECKI/Iﬁ TOK B ra3ax.

63 CaMoCTOsSITeNbHbIN U 1 1 Bubmoreka LIOK

HecaMOCTOSITe/IbHbIN pa3ps,. https://m.edsoo.ru/ff0c84ae
2.05.2025

Monnus. I1nasma
OnekTpuueckue MprubopsI U

64 YCTPOMNCTBA U UX NPaKTUYeCcKoe 1 1 Bubmoreka LIOK
ripuMeHeHue. IIpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc

6.05.2025

6e3omacHocTr

65 Ob6o061aronuii ypok 1 1 Bubnuoteka [TOK
«ONeKTPOJUHAMUKa» 9.05.2025 https://m.edsoo.ru/ff0c88be
KontponsHast pabota no teme

66 «DnekrpocraTyka. [TocTosHHBIN 1 2 bubmoreka LIOK
3/1eKTpruecKkuii Tok. Toku B 3.05.2025 https://m.edsoo.ru/ff0c8a8a
pas3/IUYHBIX Cpefax»

67 Pe3sepBHbIil ypok. KoHTponbHast 1 ’ Bbubmoteka [JOK
paboTa 1o Teme "DJIeKTpOAUHAMUKA" 6.05.2025 https://m.edsoo.ru/ff0c8c56

68 Pe3epeHbIi ypok. O6o0maromiyii ypok 1 3 bubmoreka LIOK
no Temam 10 knacca 0.05.2025 https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

IMMPOI'PAMME




11 K/TACC

KouyecTBo yacos DJIeKTPOHHBIE
Ne ara udpoBbIe
- Tema ypoka KontposbHble | IIpakTHuecku A bp
n Bcero u3ydyeHusi | oOpa3oBaTe/bHBIE
padoThI e paboThI
pecypchl
[MocTostHHBIE MarHUTBI U UX

1 B3auMogelicTBie. MarHuTHoe moie. 1 bubmoreka LIOK
BekTop MarHUTHOM UHYKLIUU. 03.09.2024 | https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOM UHAYKLUU
MarsuTHoOe 110J1e IPOBOJHUKA C

9 TOKOM. OmBIT DpcTefa. 1 Bubmioreka LIOK
B3aumopelicTBre TPOBOAHUKOB C 05.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHast paboTa «/3yueHue 1 1 Bubmioreka IJOK
MarHATHOTO T0JIs1 KATYIIKA C TOKOM» 10.09.2024 | https://m.edsoo.ru/ff0c98fe
[elicTBYe MarHUTHOrO T10JI51 HA
MPOBOJHUK € TOKOM. Cuita Amriepa.

4 JlaboparopHast paboTa 1 1 bubmoreka LIOK
«MccnenoBanue neicTBUs 12.09.2024 | https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHUTa Ha paMKy C
TOKOM»

[leficTBYe MarHUTHOTO MOJIs HA

5 JBWKYLIYHOCS 3apsDKeHHYI0 UacTHLly. 1 Bubmoreka LIOK
Cuia Jlopenria. PaboTa cusibl 17.09.2024 | https://m.edsoo.ru/ff0c9df4
JlopeHnua

6 OneKTpoMarHuTHasi UHAYKUus. [1oTok 1
BeKTOpa MarHuTHO#M nHAyKuuu. 3/]C 19.09.2024




WHIYKLWH. 3aKOH 3JIeEKTPOMarHUTHON
uHAyKmy Dapaziest

JlaboparopHast paboTa

7 «HccnenoBaHue siBIeHUs. Bu6maorexa 10K
A o 24.09.2024 | https://m.edsoo.ru/ff0cal50
3/IEKTPOMarHUTHON MHIYKLMN»
WnpykTuBHOCTL. SIB/IeHue
8 caMmouHAYKUMK. D1C caMOMHAYKIMU. bubnmoreka [JOK
OHeprusi MarHUTHOTO TI0JIs KaTYIIKU 26.09.2024 | https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHUTHOE T10J1e
TexHHUUECKHe YCTPOMCTBA U UX
TIpUMeHeHHe: TTOCTOSTHHbIE MarHUThI,
9
3/IeKTPOMAarHUThI, 37IeKTPO/IBUraTe b, 01.10.2024
YCKOPHTE/N 37IeMeHTapHbIX YaCTHII,
WH/YKLMOHHAs 11eYb
10 Ob6ob6uraromuii ypok «MarHutHoe Bubmoteka IJOK
roJie. 3MeKTPOMarHUTHasi UHAYKLIUS» 03.10.2024 | https://m.edsoo.ru/ff0cab82
KontponeHast paboTta no teme
11 «MarHuTHoe nosne Bubmorexa LIOK
) 08.10.2024 | https://m.edsoo.ru/ff0cad58
OneKTpoMarHuTHasi UHAYKLIUS»
CB00O0/jHbIE MEXaHUYECKHEe
Konebanust. 'apMoHUUecKue
12 KosiebaHus. YpaBHeHKe Bubmorexa LJOK
P . 10.10.2024 | https:/m.edsoo.rw/ff0caf06
rapMOHHUECKHX KOJie0aH!H.
[IpeBpaiieHre sHEprun
JlaboparopHast paboTa
13 «HccnenoBanue 3aBUCUMOCTH
Teprio/ia MajbIx KojiebaHu rpysa Ha 15.10.2024

HUTHU OT AJIMHBI HUTU U MAaCChI I'Dy3a»




KonebatenbHblii KOHTYP. CBOOOHBEIE
3/IeKTPOMarHUTHbIe KOeOaHus B

14 WJieanbHOM KojiebaTe/lbHOM KOHTYpe Bu6maorexa [IOK
A ype. 17.10.2024 | https://m.edsoo.rw/ff0ch820
AHarnorust Mexiy MexaHuueckKUMH U
3JIeKTPOMarHUTHBIMU KOJTe0aHUSIMU
®opmyna TomcoHa. 3akoH
15 COXpaHeHUsl SHepTUU B 1/iealbHOM Bubmorexa LIOK
P P A 22.10.2024 | https://m.edsoo.ru/ff0cb9c4
KosiebaTeslbHOM KOHTYpe
[IpencraBiienre o 3aTyXaroIUX
KOJ1e0aHusIX. BbIHYK/I€HHbIE
16 MexaHu4ecKue KOJ')I’:g[;HI/IH Pe3sonanc Bu6maorexa LIOK
) ’ 24.10.2024 | https://m.edsoo.ru/ff0cbb86
BI:IHy)K'E[eHHbIE 3J/IEKTPOMarHUTHbIe
KosebaHust
[TepemenHbIi TOK. CHHYCOWZAMbHBIN
repeMeHHbI TOK. MOLHOCT
17 TIepeMeHHOr0 TOKa. AMIUIUTYJHOe U Bubmaorexa [IOK
P ) YA 05.11.2024 | https:/m.edsoo.ru/ff0cbd34
JeHicTBylOIlee 3HaueHHe CUbI TOKa U
HanpspKeHust
Tpancdopmatop. [TpousBoacTBO,
18 rnepeziaua v rnorpebeHue
pea P 07.11.2024
3/1eKTPUUECKOM SHepruu
YCTpOICTBO U pakTUYecKoe
19 NIpUMeHeHHe 3/71eKTPUYeCcKoro 3BOHKa, Bubmoreka LIOK
reHeparopa IepeMeHHOro TOKa, 12.11.2024 | https://m.edsoo.ru/ff0cc324
JIVHUH 371eKTporiepesjay
20 JKosoruyeckie pUCKU Tpu
TIPOM3BO/ICTBE 3/IEKTPO3HEPTHH. 14.11.2024

KynbTypa ncrionp3oBaHust
3JIEKTPOHEPT U B TIOBCEJHEBHOM




JKU3HH

MexaHUYeCKye BOJIHBI, YC/IOBUSI
pacripoctpanenwst. ITepuog. CKopocTb

Bubmmoteka [JOK

21
pacrpocTpaHeHus U Ji/IMHa BOJIHBIL. 19.11.2024 | https://m.edsoo.ru/ffOcca54
[MomnepeuHble U MPO/0JIbHbIE BOJHEI
2 3ByK. CKOpOCTb 3ByKa. ']poMKOCTb bubnmoreka [JOK
3ByKa. BeicoTa ToHa. Tem6p 3Byka 21.11.2024 | https:/m.edsoo.ru/ff0cccOc
OneKTpOMarHUTHbIE BOJIHBI, UX
23 CBOWCTBa U cKOpocTs. [1Ikana Bubmorexa LOK
pOCTE- 26.11.2024 | https://m.edsoo.nu/ff0ccfe0
3/1eKTPOMarHUTHBIX BOJH
[TpyHLMIBI paiMOCBSI3U U
24 TeneBHjeHus. PasBuTtue cpefcTs 28.11.2024
cBsi3u. Pajmonokauys
25 KontponsHast pabota «Konebanus u bubmoreka LIOK
BOJIHBI» 03.12.2024 | https://m.edsoo.ru/ff0cc6f8
[TpsimosHelHOe pacrpoCTpaHeHHe
2% CBeTa B O/IHOPO/JJHOM cpefie. bubmoreka [JOK
ToueyHbIil KCTOYHUK cBeTa. JIyu 05.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceeTa. [locTpoeHue Bubmmorexa LIOK
P L P 10.12.2024 | https://m.edsoo.ru/ff0cd4e0
1300paXkeHNH B TVIOCKOM 3epKaJie
[Ipenomnenue cBeta. [TonHoe
28 BHYTpeHHee oTpaxeHue. IIpesie/ibHbIH Bbubmoreka LIOK
YTO0J1 [I0JIHOTO BHYTPEHHero 12.12.2024 | https://m.edsoo.ru/ff0cd7f6
OTpaXkKeHUst
29 JlaboparopHast paboTa «/3mepeHe bubnmoreka [JOK
TI0KasareJisi IIpeJIOMJ/IeHHUs] CTeKJIa» 17.12.2024 | https://m.edsoo.ru/ff0cd67a




JIun3el. ITocTpoeHre N300pakeHHU B

30 sH3e. PopMysia TOHKON JIUH3bI Bubmorexa LIOK
- POPMY, ’ 19.12.2024 | https://m.edsoo.rw/ff0cdd1e
YBenueHve JTMH3bI
JlaboparopHast paboTa
31 n 7
« CCJ'IEAOBEII:I‘I/IE CBOWCTB 24.12.2024
1300paXKeHHH B IMH3aX»
Hucnepcus cBeta. CIOXKHBIN COCTaB
3 6esoro ceera. Lget. JlabopaTopHast
pabota «HabrozeHue aucrepcun 26.12.2024
cBeTa»
33 Wurepdepenuys ceeta. Judpakiys bubmioreka IJOK
cBeta. [IndpakioHHas peiéTka 09.01.2025 | https://m.edsoo.ru/ffOced22
4 [TonepeyHOCTb CBETOBBIX BOJIH. bubmoreka LIOK
[Monsipusanus cBeta 14.01.2025 | https://m.edsoo.ru/ff0cf02e
Onrrueckue MpubOpPLI U yCTPOICTBA
35 Y yCJI0BUsT MX Ge30macHoro 16.01.2025
MIpUMeHeHHsT
I'paHuLbI IPUMEHUMOCTH
36 KJlaccuueckoi MexaHUkH. [TocTynaTsl Bubmioreka LIOK
crieriaaIbHON Teopun 21.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTE/IbHOCTH
OTHOCHUTENBHOCTb O{HOBPEMEHHOCTH.
37 3ame/jleHre BpeMeHHU U COKpallieHre Bubmorexa LIOK
A P pail 23.01.2025 | https://m.edsoo.ru/ffOcfaq2
JUTAHBI
OHeprusi U UMITYJ/IbC PeJISITUBUCTCKON
38 yactuLbl. CBSI3b Macchl € SHepruei u Bubmuorexa LIOK
HeL P 28.01.2025 | https://m.edsoo.ru/ff0cfc68
WMIY/IbCOM. DHeprusi MoKost
39 KonrposnbHas pabora «OnTHKa. bubnmoreka [JOK




OCHOBBI CHELII/IaJ'IbHOi/JI Teoprun

30.01.2025 | https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEeTIbHOCTH»
40 ®DotoHbl. Popmyia I1naHka. DHeprus Bbubmoreka LIOK
Y UMITyJIbC (POTOHA 04.02.2025 | https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCC/IeOBaHHe Bu6 ITOK
nbMoTeKa
. Qorosppexra. Onbirt A. I 06.02.2025 | https://m_edsoo.n/ff0cffca
CrosneroBa
3akoHs! poTo3ddexra. YpaBHeHUE
42 BﬁHMTeIC"/II)Ha J;E{dzbomacbtgema Bubmaorexa [IOK
A ) 11.02.2025 | https://m.edsoo.ru/ff0d015e
«KpacHast rpanuiia» ¢orosddekra
[Hasnenue ceeta. Oneitel I1. H.
43 JlebepeBa. XuMHUUECKOe JIeCTBHE Bubmmorexa LIOK
AeBa. A 13.02.2025 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexH1UecKre yCTpPOKCTBa 1
44 MpaKkTHUYeCcKoe MpUMeHeHue:
¢horo3nemeHT, HOTOJATUHUK, 18.02.2025
conHeyHasi 6aTapesi, CBeTOAHO],
45 Perienuie 3a1ay 1o TeMe «37eMeHThI Bubmioreka LIOK
KBAHTOBOM OTITHUKU» 20.02.2025 | https://m.edsoo.ru/ff0d0302
Mogpgens atoma TomcoHa. OnbITEI
46 Pe3epdopza 1o paccesHUIO G-4aCTH Bubmmorexa LIOK
PPOPA b e 25.02.2025 | https:/m.edsoo.ru/ff0d091a
[TnaHerapHast MoZienb aToMa
Bubmoreka [JOK
47 Hocrynaret Bopa 27.02.2025 | https://m.edsoo.rw/ff0dOafa
W3nyueHue u norsiorieHre GOTOHOB
48 TIpY Nepexo/ie aToMa € OfIHOr0 Bbubmoreka LIOK
YPOBHSI 3HEpryu Ha Jpyroi. Buzbl 04.03.2025 | https://m.edsoo.ru/ff0dOafa

CIIeKTPOB




49

BosHoBBIe cBoliCTBa yacTUL]. BosHbl
ne bpoiins. KopnyckysipHo-
BOJIHOBOM flyanusM. CIIOHTaHHOe U
BBIHY)K/IeHHOe U3/IyuyeHue

06.03.2025

BubmoTeka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaZIMOAKTUBHOCTH. OMbITHI
Pe3sepcdop/a 1o orpeziesieHHI0
COCTaBa Pa/JMOAKTUBHOTO U3/TyUYeHHsI

11.03.2025

Bbubmmoteka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTea anb(a-, 6eta-, raMmma-
n3nyvenus. BivsiHue
PaguOaKTHUBHOCTH Ha >XUBbIE
OpraHU3MbI

13.03.2025

52

OTKpBITHe TIPOTOHA U HEUTPOHa.
WN3otorel. Anbda-pacmnaz.
OMeKTPOHHBIN 1 TIO3UTPOHHBIN OeTa-
pacmaz. 'amMMa-u3nyueHve

18.03.2025

Bubmoteka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBSI3U HYKJIOHOB B sifipe.
S1nepHble peakuuy. S1nepHbit
peakrop. [Tpo6sieMbl, IepCcrIeKTHBEI,
5KOJIOTYeCKUe aclleKThl sijepHOH
SHepreTUKU

20.03.2025

Bubmmoteka LJOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble yacTULbl. OTKpBITHE
MO3UTPOHA. MeTo/ibl HabJTFOIeH st 1
PerucTparyy 3/1eMeHTapHbIX YacTHL].
Kpyrablii cton «®yH/jaMeHTabHbIe
B3auMogeiictBus. EnuHCTBO
(hu3nYecKoi KapTHHBI MUpa»

01.04.2025

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3aH0T0 Heba. Co3Be3aus,
SIPKHe 3BE3/Ibl, TUIAHETHI, UX BUAUMOE
nerokervie. CostHeuHast chcremMa

03.04.2025




56

Connue. CosHeYHasi akTUBHOCTb.
Wcrounnk sHeprun CosHLja U 3B€3]]

08.04.2025

57

3BE3/1bl, UX OCHOBHbIE
XapaKTepUCTHKU. 3BE3/bI [JIaBHOM
TI0C/IeioBaTeIbHOCTU. BHyTpeHHee
cTpoeHue 3Bé37,. CoBpeMeHHbIe
TIpe/ICTaB/IeHNs O TIPOUCXOXKEHUH U
sBosmoru CoJlHLA U 3BE3]

10.04.2025

58

Mieunsiii [TyTs — Haia 'anakTuka.
IMonoxxenue u aprxenre Co/HLa B
lanakTtuke. I'anakTku. YépHbie
JbIPBI B 5/pax rajJakTHUK

15.04.2025

59

Bcenennasi. PasberaHue raaakTuk.
Teopus Bosbiioro B3peiBa.
PenukTOBOE U3NTyUeHHe.
MertaranakTuka

17.04.2025

60

HepererHble npo6/ieMbl aCTPOHOMHUN

22.04.2025

61

KoHTposibHasi paboTta «D/IeMeHTBI
ACTPOHOMHUH ¥ aCTPODU3UKI»

24.04.2025

62

O6o061aronuii ypok. Pob Gusnku u
aCTPOHOMHU B 5)KOHOMHUUECKOH,
TEeXHOJIOTUUeCKOH, Col[hanbHOU 1
3TUYECKOU cepax JeaTebHOCTH
yesIoBeKa

30.04.2025

63

Ob6oburarommii ypok. Posib 1 MecTo
(bY3MKK ¥ aCTPOHOMHH B
COBpEeMeHHO# Hay4YHO! KapTHHe MUpa

06.05.2025




Ob6ob6utarommii ypok. Posb
(husuueckoit Teopuu B
(hopMHPOBaHWU Tpe/iCTaB/IeHNH O
(hu3nueckoil KapTuHe MUpa

64

13.05.2025

O6obuyatonumii ypok. Mecro
(u3nueckol KapTUHBLI MUpa B 00I1ieM
psiy COBPeMeHHBIX eCTeCTBEHHO-
Hay4HBIX IIpe/iCTaB/IeHui 0 Ipupoje

65

15.05.2025

66 Pe3epBHbIi ypok. MarHuTHOe moJe.

DneKTpOMarHuTHasi UHAYKLMS

20.05.2025

Pe3sepBHbIit ypok. Orntika. OCHOBBI
67 CrieriaTbHON Teopun
OTHOCHUTE/IbHOCTH

22.05.2025

PesepHbiit ypok. KBanToBas ¢u3smka.
68 O7neMeHTbl aCTPOHOMUU U
acTpou3UKU

27.05.2025

Bubmoteka IJOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

68







YYEBHO-METOINYECKOE OBECITEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOIIECCA
OBA3ATEJ/IBHBIE YUYEBHbBIE MATEPUAJIbBI V)11 YYHEHUKA

» ®usuka, 10 knacc/ Mskuiues I'.51., byxoBues b.b., Corckuii H.H. nop
penakiueii [TapdenTtreBoit H.A., AkioHepHOe 0011iecTBO «/37aTe/IbCTBO

«ITpocserienve»

METOJNYECKHUE MATEPUAJIBI V151 YUUTEJIA

dwusuka. [Toypounbie pa3paboTku. 10 knacc. Caypos FO.A.

IOU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
MHTEPHET

bubmmoreka [IOK






