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INIOACHUTEJIbBHASA 3AIITMCKA

[Tporpamma 10 ¢u3rKe 6a30BOr0 yPOBHSI Ha YPOBHE CpefiHero obiero obpasoBaHust pa3paboraHa Ha
OCHOBe TI0JIO)KeHHM W TpeOOBaHMI K pe3y/bTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/ibHOM IPOTPaMMBbl,
nipezcraBieHHbIX B PI'OC COO, a Takxke ¢ yuétoMm QeaepanbHON paboueli IporpaMMbl BOCITUTAHUSI U
KOHLIETILIVY TIperofiaBaHust yueOHoro npegmera «Pusnka» B 0Opa3oBaTe/bHBIX OpraHu3anusax Poccuiickoit
®eepariuy, peaU3yrOLIMX OCHOBHLIe 0Opa3oBaTe/ibHbIe TTPOrPaMMBbI.

Copep>kaHue MporpaMmsbl 1o (PU3MKe HarpaB/ieHO Ha (POPMUPOBaHKe eCTeCTBEHHO-HayYHOW KapTHHbI
mupa obyuvaromuxcst 10-11 kmaccoB npu obyueHrny ux (u3vKe Ha 6a30BOM YpoBHe Ha OCHOBE CHUCTEMHO-
JlesiTesTbHOCTHOTO  mozixofa. Ilporpamma mo ¢usuke cooTBeTcTByeT TpeboBanusM PI'OC COO k
MJIaHUPYEMBIM JINYHOCTHBIM, TIPEJMETHBIM W MeTarpeJMeTHbIM pe3y/ibTaTaM OO0yueHHs, a TaKxXe
YUUTbIBaeT HeOOXOAWMOCTh peaym3aldid MeXIpeJMeTHBIX CBs3eld (M3MKM C eCcTeCTBeHHO-HayYHBIMHU
yueOHBIMM TIpeZiMeTaMH. B Hell orpeessitOTCS OCHOBHBIE Lied M3ydyeHUs (PU3VMKKA Ha YPOBHE CPeIHEro
o61ero 06pa3oBaHusi, MIaHUPYEMble Pe3y/IbTaThbl 0CBOEHHS Kypca (M3UKU: JINYHOCTHBIE, MeTarlpe/IMeTHbIE,
ripeMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 1o (r3UKe BKIHOYaeT:

® [UIaHWpyeMble pe3y/bTaThl OCBOeHWs Kypca (u3vku Ha 0a30BOM ypOBHe, B TOM UHCJIe

TipeJMeTHbIe Pe3y/bTaThl 10 To/laM 00yUeHUsT;

® copep>xaHue yueOHoro npeaMeTa «Pu3mMKa» 10 ToflaM 00yUeHUsl.

du3rKa Kak Hayka 0 Harbosee 00X 3aKOHAX TPUPO/IbI, BEICTYIIasi B KaUeCTBe yueOHOro rpeameTa
B IIIKOJIe, BHOCUT CYIIIeCTBEHHBIN BK/aJ B CHUCTeMy 3HaHUU 00 OkpyKaroijem mupe. LIKombHBIN Kypc
(GU3MKM — CHUCTeMOO0Opa3yIOIHiA /I/IsT eCTeCTBeHHO-HAayUHbIX YUeOHBIX MpeJMeTOB, MOCKOIbKY (pr3ndecKue
3aKOHBI JIeKaT B OCHOBe TPOLIeCCOB U sIB/IEHUM, U3ydyaeMbIX XUMuUel, buosiorueit, ¢pusuueckoit reorpadueit
Y acTpoHoMuel. Vcrionb3oBaHWe M aKTMBHOe TpUMeHeHHe (M3WYecKUX 3HaHWUW OrpefiesisieT XapakTep U
pa3BUTHe pa3HOOOpa3HBIX TEXHOIOTHN B cepe SHEPreTUKU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, TOJTyUeHUs
HOBBIX MaTepualoB C 3aZldHHBIMU CBOWCTBaMHU M Jpyrux. M3ydeHue (U3MKUM BHOCHUT OCHOBHOW BKJa[, B
(hopMHUpOBaHME eCTeCTBeHHO-HAayUHOW KapTHHBI MUpa 00yJarouuxcs, B (opMHUpOBaHHe YMeHU TIPUMEHSITh
HayYHBIM MeTO/, TI03HaHUSI MTPY BBITIOTHEHUH UMH YUeOHBIX UCCIe/I0BaHHH.

B ocHOBy Kypca ¢u3uKu AJis1 YPOBHSI CpefjHero obijero o06pa30oBaHus TOJIOKEH s Ujei, KOTOpbie
MOYKHO pacCMaTpHUBaTh KaK MPUHLUIBI €10 MOCTPOeHMUS.

Hoes yenocmHocmu. B cOOTBETCTBUM C Hell KypC SIB/ISIETCS JIOTMUECKHU 3aBepIIEHHBbIM, OH COJIePKUT
MaTepuas U3 BcexX pas3zesioB (PU3MKHU, BK/IOUAeT KaK BOMPOCHI KJIaCCUUECKOM, TaK U COBPEMEHHOU (PU3UKHU.

Hoes eeHepanuzayuu. B cOOTBeTCTBMHM C Hel Marepuan Kypca (U3MKKA 0O0beJUHEH BOKPYT
¢bu3nueckrx Teopuil. Beayiiym B Kypce siBisieTcsi GopMHpOBaHMe TNpe/iCTaB/IeHU 0 CTPYKTYPHBIX YPOBHSIX
MaTepuH, BellleCcTBe U MoJie.

Hoes eymanumapuzayuu. E€ peanv3auys npejronaraeT HCMO/Ab30BaHe TYMaHUTapHOTO MOTeHLana
¢u3nueckoll HayKd, OCMBICJIEHHe CBSI3W pa3sBUTUsA (GU3MKU C pa3BUTHEM OOIIecTBa, a Takxke C
MHUPOBO33peHYeCKUMH, HDABCTBEHHBIMHU U 3KOJIOTHYeCKUMH NpobieMaMu.

Hodes npukaaoHoti HanpaseneHHocmu. Kypc ¢bu3MKu TipejirosiaraeT 3HaKOMCTBO C LIMPOKUM KPYroM
TeXHUUECKHX U TeXHOJIOTMUeCKUX MPUI0KEeHUN U3yUeHHbIX TEOPUW 1 3aKOHOB.

Hodes skonozuzayuu peanusyeTcsi MOCPeJCTBOM BBeJEHUSI 37IeMEHTOB COJep>KaHUs, MOCBSAILEHHBIX
9KOJIOTUUECKUM TMpobyieMaM COBPEMEHHOCTH, KOTODbIe CBsI3aHbI C Pa3BUTHEM TeXHWUKW W TEXHOJIOTHH, a
Takxke 00CyKeHus1 po6ieM palMoOHALHOTO TIPUPO/IOTIO/Ib30BaHUS U 9KOJIOTMUeCKol 6e30MacHOCTH.

Crep>KHEBBIMH 371eMeHTaMHM Kypca (M3MKK Ha YpPOBHe cpefgHero o0Ornero o0Opa3oBaHUs SIBIISIOTCS
¢usnyeckre Teopuu (popMHpOBaHKe TPeCTaB/IeHU O CTPYKType MOoCTpoeHus (pr3UYecKoil TeOpuH, poJiu
(yHJaMeHTa/lbHBIX 3aKOHOB U TIPUHLIMIIOB B COBPEMEHHBIX TIpe/CTaBleHUsIX O TpUpOAe, TIpaHULaX
MIPUMEHUMOCTH TeOPUH, /IJIsl OTTUCAHKS eCTeCTBeHHO-HayUHbIX sIBJIEHUI U MPOLIeCCOB).

CucTeMHO-JeSITeIbBHOCTHBIM TOZIX0J, B Kypce (U3MKM peanu3yeTcsi TIpe)k[e BCero 3a CuéT
OpraHu3al[uM dKCTIepUMeHTaIbHOU JlesiTe/IbHOCTH obyuatorumxcs. [lns 6a30BOro ypoBHsI Kypca (hHU3MKU —



3TO WCIIOJIb30BaHWE CHUCTeMbl ()POHTA/BHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U 1abopaTOpHBIX paboT,
KOTOpble B TIporpamMme 10 (u3vKe OObeJVHEHBbI B OOLIUM CIMCOK YYeHWYeCKHUX TPAKTUYeCKUX pabor.
BbimenieHe B yKa3aHHOM TiepeuHe JjabopaTOpPHBIX pPabOT, TIPOBOAMMBIX [ijii KOHTPOJS W OIeHKH,
OCYIIIeCTBIISIETCS yUaCTHUKaMK 00pa30BaTe/IbHOTO TIPOL[ecca MCXOAsS U3 OCOOEeHHOCTel TJIaHMPOBAaHUS U
OCHallleHUs1 KabuHera ¢usuku. I[Ipy 3TOM oOOecrieurBaeTcsi OBJa/ileHWe OOYYAIOLIMMUCS YMEHHUSIMU
MPOBOIUTE KOCBEHHbIE M3MEPeHUs], WCC/Ie/JOBaHUs 3aBUCHMOCTeN (DHU3MUeCKUX BEJUUMH W TIOCTAaHOBKY
OTTBITOB TIO TIPOBEPKE TIPE/I/IOKEHHBIX THUTIOTE3.

Bosibilioe BHMMaHUWe VZessieTCs pelleHWI0 pacuéTHbIX W KadyeCTBeHHbIX 3ajau. [Ipu 3sTom s
PACUETHBIX 3a/la4 TIPUOPUTETOM SIBJISIFOTCS 3aZlauMl C SIBHO 3a/laHHOMN (puU3nueckol MOZesibio, TT03BOJISIOIITe
MPUMEHSITh W3yUeHHble 3aKOHbI U 3aKOHOMEPHOCTH KakK W3 OAHOTO pa3fiesia Kypca, TaK W WHTerpupys
3HaHWS W3 Pa3HbIX pa3zenoB. [I/si KaueCTBeHHBIX 3a/jau MPUOPUTETOM SIBJISIFOTCS 3a/jaHUs Ha 00BsICHeHHe
MPOTeKaHWst (PU3MUECKUX SBJIEHUHA W TIPOLIECCOB B OKPY»Karolllel »K13HU, TpeOyromye BbIOopa Gpu3nuecKoit
MOZe/I! /ISl CUTYaluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBaHusmMu PI'OC COO K MaTepHaIbHO-TEXHUUECKOMY 00ecreueHHIo
yuebHOro mporjecca 6a30BbIf YpOBeHb Kypca (pUM3MKK Ha YpOBHE Cpe/iHero obiero oOpa3oBaHUs [O/DKEH
M3y4aThCsl B YC/IOBUSIX TIpeJMeTHOro KabuHeTa (M3MKU WM B YCJAOBUSIX WHTErpUPOBaHHOTO KabuHeTa
MpeJMEeTOB eCTeCTBeHHO-HAyYHOTO 1UK/ia. B kabuHete pu3nku 10/HKHO ObITH HeOOX0MMOe 1abopaTopHOe
obopyjoBaHue /IJIs1 BBITIOJIHEHHSI YKa3aHHBIX B TIPOTPaMMe 10 PU3uKe YUeHUYeCKUX TPaKTHYeCKUX paboT u
JIEMOHCTpAIMIOHHOEe 000pyZOBaHUe.

IemoHcTpanionHoe 00o0pyZoBaHue (HOPMHUPYETCS B COOTBETCTBHM C TPUHLUIIOM MUHHMAaTbHOU
JOCTaTOYHOCTH U obecrieurBaeT TIOCTAHOBKY I1€PEUMC/IEHHbIX B TIpOrpaMMe 10 (U3MKe K/IH0UYeBbIX
JeMOHCTpALWi /i1 UCC/IeJOBaHUSI MU3yYaeMbIX SIBJIEHWI U TIPOLIECCOB, SMITUPUUECKUX U (PyH/IaMeHTa/TbHbIX
3aKOHOB, MX TEXHUUECKUX TIPUMEHEHHH.

JlaboparopHoe o6opyzoBaHve [ yUYeHWUYeCKHX TPaKTUUeCKUX pabot dopmMupyeTcsi B BHU7e
TeMaTUYeCKUX KOMITJIEKTOB M 00ecrieurBaeTCsi B pacuéTe OFZHOTO KOMILIEKTa Ha [BYX OOyuaroImxcs.
TemaTryeckre KOMIUIEKTBI J1ab0paTOpHOTrO0 00OPY/JOBaHUSI [O/DKHBI ObITh TIOCTPOEHbI Ha KOMIUIEKCHOM
HCTIO/Ib30BaHUHU aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaK)Ke KOMITbIOTEPHBIX W3MEPUTETbHBIX CHCTEM B
BU/Ie U(MPOBBIX J1TaOOPAaTOPHA.

OCHOBHBIMU TIe/ISIMU M3y4eHust HU3UKHU B 00111eM 00pa30BaHUM SIBJISTFOTCS:

* (opmMupoBaHMe WHTepeca W CTpPeM/IEHWsS] OOYYalOIIUXCs K HAyYHOMY W3Y4YeHUIO MpPUPO/BI,

Pa3BUTHE WX UHTE/IJIEKTYaIbHbIX U TBOPUYECKHUX CTIOCOOHOCTEH;

® pa3BUTHe Tpe/CTaB/eHU 0 HAyYHOM MeTofie TI03HaHUsi U (OPMHUPOBAHKE HCCIIe[0BaTeIbCKOTO
OTHOLLIEHUST K OKPY>KaIOL[UM SIBJIEHUSIM;

¢ (hopmMHpOBaHHE HAyUYHOT'O MUPOBO33DEHUSI KaK pe3y/ibTaTa U3yueHHs OCHOB CTPOEHUsI MaTepPUU U
(yHIaMeHTabHBIX 3aKOHOB (DU3UKWY;

* (opmupoBaHue yMeHUN OOBSICHATH SIBJIEHUS C UCTIOb30BaHeM (DHU3MUeCKNX 3HaHWUM M HayYHBIX
JIOKa3aTe/bCTB;

* (opmMupoBaHWe mMpejCcTaBIeHU O ponud (PU3MKK AJT PAa3BUTHS JIDYTUX €CTECTBEHHBIX Hayk,
TeXHUKW U TeXHOJIOTHH.

HocTkeHe 3TUX 1iesielt oOecrieurBaeTCs pellieHrneM CJie/IyIOIIMX 3a/lau B MPOLiecce U3ydyeHus: Kypca

(h13MKHU Ha ypOBHE CpeHero oo1iero 06pa3oBaHus:

* npuoOpeTeHWe CUCTeMbI 3HaHWK 00 OOIMMX (GU3NUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEeOPHSX,
BKJIIOUAsi MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, 37eKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U 37IeMEHThI
acTpo(r3uKy;

* (opmMupoBaHMe yMeHWI TPUMEHSTb TeOpeTHUYecKWe 3HaHWsl A/ OObSCHEHUS (U3MUECKUX
SIBJIEHUH B TIPUPO/IE U /ISl IPUHSTHS MPAKTUUECKUX PeIIeHHH B MOBCeHEBHOM >KU3HHU;

® ocBOeHME CII0COOOB pellleHus Pa3/IMUHBIX 3a7lay C SIBHO 3a/JaHHOU (M3UUeCcKOl MO/iesiblo, 3a/au,
No/ipa3yMeBalol[MX CAMOCTOsITe/lbHOe CO3/laHue (PU3MuecKol Mojiesid, a/leKBaTHOW YCJIOBUSIM
3ajiaumy;



* TqoHMMaHWe (U3NUYECKUX OCHOB U TIPUHLUIIOB [JeMCTBUSI TeXHWYECKUX YCTPOWCTB U
TeXHOJIOTUUECKHX TTPOL[eCCOB, UX BJIUSTHUS Ha OKPY KAIOIIIYI0 Cpeay;
® OBJIAJIEHWE METO/JaMM  CaMOCTOSITe/TbHOTO — IJIAHUPOBAaHUSI W TpOBeJeHus  (HU3NUeCKUX
JKCTIEDUMEHTOB, aHaluW3a U WHTeprpeTanyu UHGOpPMAaIUY, OIpe/ie/ieHUs] JO0CTOBEPHOCTU
TIOJTyYeHHOTO pPe3y/IbTara,;
® (CO3/j@aHMe YCJOBWM /I Pa3BUTUA yMEHWH TIPOEKTHO-UCC/Ie[0BAaTebCKOM, TBOPUYECKOH
JeSITe/TbHOCTH.
Ha m3yuenue ¢du3uku (6a30BbIi ypOBeHb) Ha YpOBHe cpefiHero obirero obpa3oBanus oTBoguTcs 136
yacoB: B 10 kacce — 68 yacoB (2 uaca B Hejiesnto), B 11 knacce — 68 yacoB (2 uaca B HejieJto).
[pepasiaraemMeiii B mporpamme 1o (r3vKe TiepedeHb 1ab0paTOPHBIX U MPAKTHUECKUX PabOT SIB/ISeTCS
PEKOMEH/IOBaHHBIM, yUWTe/b JleflaeT BBIOOD TPOBeieHHsT 1ab0paTOPHBIX pabOT U OIBITOB C YYETOM
VH/IUBU/YaIbHbIX 0COOEHHOCTEN 00yUaroImxcs.



COJEPXAHUE OBYUYEHUSA
10 K/TACC

Pa3pen 1. ®u3uka 1 MeTo/AbI HAYYHOI'0 O3HAHMSA

®du3nkKa — HayKa o ripupozie. HayuHble MeTO/bl MO3HaHUS OKPY Katrolllero Mupa. Posb sKcriepumeHTa u
TEeOpUU B Mpoljecce TT03HAHUS MPUPO/Ibl. DKCIIEPUMEHT B (PU3MKe.

MopenvpoBanue (y3uMUecKux siBieHUH U TipolieccoB. HayuHble rumnoTesbl. dusnueckre 3aKOHBI U
Teopud. ['paHUIIbI IPUMEHUMOCTH (H3UUeCKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUS.

Posb 1 mMecTo ¢uM3MKU B (POPMUPOBAHWU COBPEMEHHOW HayuHOW KapTHMHBI MHpa, B MPaKTUYeCKOW
JlesATe/IbHOCTH JIFOZIe .

Lemoncmpayuu

Amnasoroeble 1 1UGPOBbIE U3MEPUTE/TbHBIE PUOOPHI, KOMITbIOTEPHBIE JATUHKH.

Pa3zpen 2. MexaHHKa

Tema 1. Kunemamuka

Mexannueckoe paBwkeHre. OTHOCHTENIBHOCTb MeXaHU4eCKoro JAswkeHus. Cucrema oOTCYéra.
Tpaekropus.

[Tepemenienue, CKOpPOCTb (CpeiHsisi CKOPOCTb, MCHOBEHHasi CKOPOCTb) U YCKOpPeHHe MaTepuaabHOU
TOUYKH, UX MTPOEKLIUU Ha OCU CHUCTeMbl KoopAuHaT. Cjio)keHue repeMellleHnH U CJI0KeHHe CKOPOCTeu.

PaBHOMepHOe U pPaBHOYCKOPEHHOe MpsIMOJIMHelHoe [BWKeHue. I'padpku 3aBUCMMOCTHA KOOpP/JUHAT,
CKOPOCTH, YCKOPeHUs1, MyTH U MepeMellleHrs MaTepralbHOW TOUKU OT BpeMEeHHU.

CBobopiHOe TiafieHre. Y cKkopeHe CBOOOJHOTO Ta/ieHUs.

KpuBonvHeliHoe [BrKeHUe. [IBI)KeHHMe MaTepUa/lbHOM TOYKM IO OKPY’KHOCTH C TOCTOSIHHOM I10
MOZY/IF0 CKODOCTBIO. YTJIOBasi CKOpPOCTb, JIMHeWHass CKOpocTb. Ilepuoj, M uactoTta obpaijeHusl.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHUUecKre yCTPOUWCTBA U NPAaKTUYeCKOe NTPUMeHeHNe: CII0MeTp, IBWKeHUe CHapsJ0B, LielHble U
peMEHHEIe Mepeiaun.

Lemoncmpayuu

Mogenb cucTeMbl OTCU8Ta, WUTFOCTPaLUsl KWHEMaTUUeCKUX XapaKTePUCTHK [IBHKEHUS.

[Tpeobpa3oBaHue JBMXEeHHUH C UCTIOb30BaHKEM MPOCTHIX MeXaHHU3MOB.

[TapeHue Tes1 B BO3/jyXe U B pa3pekXeHHOM IIPOCTPaHCTBe.

Hab6nrofeHue nBrskeHus Tera, OpOILIEHHOTO TIO/, YT/I0M K TOPU30HTY M TOPU30HTA/IBHO.

M3mepeHye ycKopeHUsi CBOOOHOTO Ta/ieHusl.

HanpasieHue CKOpOCTH NIPU JBYKEHUH 10 OKPY>KHOCTH.

YueHuueckuli 5KcnepumeHm, 1a60pamopHble pabombl

V3yyeHre HepaBHOMEPHOI'O JBW)KEHHS C LieJIbI0 OIpe/ie/leHHsi MTHOBEHHOM CKOPOCTH.

VccnenoBaHve COOTHOLIEHUS] MeXy MyTSIMM, NPOMJEHHBIMU TeJIOM 3a MOC/e/loBaTe/bHble paBHbIe
MPOME)XYTKU BPeMeHU NPY PABHOYCKOPEHHOM [JJBH)KEHUM C Haya/lbHOW CKOPOCTBIO, PABHOM HY/JIIO.

V3yueHue JBIKeHUS LIapUKa B BSI3KOM JKUJKOCTH.

W3yueHue nBUKeHUs Tera, OpPOILIEHHOTO TOPHU30HTA/IBHO.

Tema 2. lunamuka

[TpuHumn otHocuTensHOCTH ["anmunes. [lepseiii 3akoH HeroToHa. VIHeprMaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [IpuHumn cyneprno3uuuu cuj. Bropoli 3akoH HeloTOHa /711 MaTepruaibHOM TOUKH.
Tpetnii 3akoH Hpl0TOHa /151 MaTepya/bHbIX TOUEK.

3aKkoH BceMUpHOro Tsarotenus. Cuna Tsokectu. [lepBast KocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tera.



Tpenue. Buabl TpeHus (MOKosI, CKO/Mb)KeHUs!, KaueHus1). Cua TpeHusi. Cyxoe TpeHue. Cuia TpeHUs
CKOJIb)KeHUs1 U cuna TpeHus Tokos. KoadduimeHT Tpenusi. Cusia CONMPOTUB/EHUS TIPY [IBW)KEHUM Tesla B
JKAJKOCTH W/ Tase.

[MocTynaresnsHOe U BpaliaTe/ibHOe JBIKEHWEe abCOMIOTHO TBEPOTO Tea.

MomeHT Cu/bl OTHOCUTE/IBHO OCH BpalljeHus. [1neqo cubl. Y c10BUs paBHOBeECHUS TBEPZOrO TeJa.

TexHuYecKre YCTPOMCTBA W MPAKTUUeCKOe TpUMeHeHHe: TIOJLLWITHUKY, [BUKeHWe HCKYCCTBEHHBIX
CITyTHUKOB.

Llemoncmpayuu

fABnenve nnepuum.

CpaBHeHMe MacC B3aUMO/|eHCTBYIOLLIUX TeJl.

Bropou 3akoH HeroToHa.

W3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT JehopMaLivy.

HeBecomocTs. Bec Tesa rnpu yCKOpeHHOM MOABEME U Na[eHUH.

CpaBHeHMe CUJI TPEHUS TIOKOSI, KAUeHUs U CKOJIbKeHUs.

YcioBus paBHOBeCUST TBEPAOTO Tesia. Buibl paBHOBeCHUS.

YueHuueckuli 5KcnepumeHm, 1a6opamopHble pabombl

V3yueHue aBm>keHUs: OpyCcKa 10 HaKJIOHHOM TIJIOCKOCTH.

WccnenoBaHre 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B TIPY)KMHE W Pe3MHOBOM 00pasiie, OT UX
nedhopmMariyu.

ViccnenoBanue yciioBUl paBHOBeCHs TBEPZOTO Tesla, UMEIOLLero OCh BpallleHus.

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

VmnyibCc MaTepuaabHOW TOUKM (Tesia), CUCTeMbI MaTepuabHbIX TOUYeK. VIMIy/IbC CHIIbI M U3MeHeHue
HMMITyJ/IbCa Tesa. 3aKOH COXpPaHeHUs1 UMITy/IbCa. PeakTHBHOe JiBUKeHHe.

PaboTa cubl. MOIITHOCTD CHJTBI.

KuneTnueckasi SHeprusi MaTeprabHOU TOUKH. Teopema 00 M3MeHeHUH KUHETUUECKOUW SHePTHH.

[MoreHumanbHass sSHeprusi. [loTeHLWanbHasi >Heprus ynpyro /eOpMUPOBAaHHON TMPY’>KUHBI.
[NoTeHIabHAs SHEPTUs Tejla BOJIM3U MMOBEPXHOCTU 3eMJIH.

[MoTeHIManbHbIE U HeToOTeHIMa bHble Cuiibl. CBsi3b pabOThl HEMOTeHLUA/NbHBIX CHJI C U3MeHeHHeM
MeXaHWYEeCKOU SHePruy CUCTEMBI TeJl. 3aKOH COXpaHeHUs] MeXaHUYeCKOW SHepruu.

Ynpyrue v Heynipyrue CTOJIKHOBEHUS.

TexHUuecKre yCTPOWCTBA U TpaKTHYeCcKoe NMpUMeHeHHe: BOJOMET, KOMEp, MPYXUHHbINA TMUCTOJET,
JIBIDKEHUe pakeT.

Lemoncmpayuu

3aKOH COXpaHeHUs UMILYJIbCa.

PeakTuBHOe /IBIKeHUe.

[Tepexop noTeHIMaILHON SHEPIrUM B KUHETUUECKYH0 U 00paTHO.

YueHuueckuli 5KcnepumeHm, 1abopamopHble pabombl

M3yueHue abCOTFOTHO HEYTIPYTOTO yZapa C TIOMOIL[bIO IBYX OIMHAKOBBIX HUTSHBIX MasiTHUKOB.

WccnenoBanue CBsi3n pabOThI CWIBI C W3MEHEHHEM MeXaHW4YeCKOW SHepPruM Teja Ha TpUMepe
pacTsDKeHUs1 Pe3MHOBOIO XKI'yTa.

Pa3pen 3. Moneky/isipHas (pu3MKa ¥ TepMOAMHAMUKA
Tema 1. OcHOBbI MO/1€KY/ISIPHO-KUHEIMUYecKol meopuu
OCHOBHbIE TIOJIOKEHUSI MOJIEKY/ISIPHO-KUHETUYeCKONH Teopud W HUX OIbITHOe 000CHOBaHMUe.
bpoyHoBckoe fBrkenue. [Iugdysus. Xapakrep ABWKeHUS] M B3aMMOJIEMCTBUSI YacTuL] BelectBa. Mozenu
CTPOEHHSI Ta30B, XUJKOCTeH U TBEPJBIX Tesl U 00bsICHEHHe CBOWCTB BellleCTBa Ha OCHOBe 3TUX Mo/iesiei.
Macca u pasmepsl MonekyJ1. KomvuectBo Beljectsa. [TocrosHHas Asorazpo.



TeruioBoe paBHOBecuHe. TemniepaTypa U e€ usmepenue. I11kana temreparyp Llenbcus.

Mopens ygeanbHOro rasa. OCHOBHOe ypaBHeHHe MOJIEKY/ISPHO-KMHETUUeCKOW TeOpUM H[iealbHOro
rasa. AGco/moTHasi TeMIiepatypa Kak Mepa CpefiHeli KWHeTUYeCKON SHEePryuu TeIIOBOrO JBMXKEHUS] YaCTHI]
ra3a. [llkana Temmnepatyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHWe MeHeneeBa—KanelipoHa. 3akoH
HanbToHa. M3omporjecchl B HjeaJbHOM ras3e C TOCTOSIHHbIM KOJMUYeCTBOM BellecTBa. ['paduueckoe
TIpe/iCTaB/ieHUe U30TPOLIECCOB: U30TepMa, U30X0pa, n3obapa.

TexHuuUecKre yCTPOUMCTBa U MpaKTUUYeCcKoe TIpUMeHeHre: TepMoMeTp, 6apoMeTp.

Llemoncmpayuu

OnbIThl, [OKa3biBaOLIMe [JUCKPETHOe CTpOeHHe BellecTBa, (oTorpaduu MojeKysa OpraHh4yecKux
COeIMHEeHUM.

OnbIThl N0 AU }Y3UM )KUAKOCTEN 1 ra3oB.

Mogens GPOYHOBCKOTO JIBMXKEHUS.

Mopens onbita HITepHa.

OnbIThl, JOKa3bIBalOLMe CyIleCTBOBaHUE ME>XXMOJIEKY/IIPHOTO B3aUMOZ,eCTBUS.

Mogenb, UIOCTpUpYIOLas MPUPOAY AaB/IeHHs ra3a Ha CTeHKH COCyAa.

OrbIThl, WUTFOCTPUPYIOLLMe YpaBHEHUE COCTOSIHUS W/jealbHOr0 ras3a, U30MnpoLiecChl.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

OnpezeneHrie MacChl BO3/[yXa B K/IaCCHOM KOMHAaTe Ha OCHOBe H3MepeHHH 00béMa KOMHATBHI,
JlaB/IeHUs U TeMIlepaTypbl BO3/jyXa B HEM.

VccnenoBanye 3aBUCMMOCTY MeX/y ITapaMeTpaMy COCTOSIHUS pa3peXKeHHOr 0 rasa.

Tema 2. OcHO6bl MepMOOUHAMUKU

TepMoavHaMUYeCKasi CCTeMa. BHYTPeHHSISI SHeprusi TepMOJMHAMHUECKOH CUCTEMBI M CIIOCOOBI eé
n3MeHeHUs. KonuecTBo TerioThl M paboTa. BHyTpeHHsisi SHeprusi oJHOaTOMHOI'O UJiea/ibHOTO ra3a. Bujpbl
Terviornepesjaui: TeIUIONPOBOAHOCTb, KOHBEKL[Msl, W3/yuyeHHe. Y[e/bHas TeIUIOBMKOCTh BellleCTBa.
KonunyecTBo TeryioTsl 1pu Terionepeauve.

[MonsiTve 06 apgrabatHOM riporiecce. [TepBriii 3aKOH TepMOJUHAMUKH. [IprMeHeHNe TIepBOro 3aKoHa
TePMOIMHAMUKH K M3omporieccam. ['paduueckast uHTepripetalsi paboThI rasa.

Bropoti 3aK0H TepMoiuHaMUKK. Heo6paTHMOCTE MPOI1[eCCOB B IPUPO/IE.

TerioBble MalMHEL. [IpUHLUIIBEL AeHCTBUS TEMJIOBBIX MallivH. [Ipeobpa3oBaHust SHEPTUH B TETIOBBIX
MammHax. KoagduuyeHT mnonesHoro JercTBusi TeryioBodM MawvHbl. Lyukn KapHo u ero kosg¢uiyeHT
T10JIe3HOTO AeHCTBUSI. DKOJIOrMUecKue rpob/ieMbl Ter09HepreTHKY.

TexHuueckre YCTPOWCTBa W TIpaKTUUeCKOe TpHMMEeHEeHWe: JBUraTe/lb BHYTPEHHEro CropaHus,
ObITOBOM XOIOAUTBHUK, KOHIUL[UOHED.

LemoHcmpayuu

Vi3MeHeHVe BHYTPEHHeWM 3HEPruM Teja MPU COBepIIeHWHd paboThl: BBUIET MPOOKU U3 OyTHUIKU TOZ
JIeiCTBHEM CKaTOro BO3/lyXa, HarpeBaHue 3(vpa B IaTyHHOU TPYOKe MyTéM TpeHUs (BUe0ZeMOHCTpALs).

V3mMeHeHVe BHyTpeHHeU 3Hepruu (TeMriepaTypsl) Teja Ipy Tervionepezauve.

OnbIT 110 afabaTHOMY pacIIMpPeHUI0 BO3/yxa (OTBIT C BO3YILIHBIM OTHUBOM).

Mogenu napoBoi TypOUHBI, ABUraTesIsi BHyTPEHHEro CropaHusi, peakTUBHOTO [IBUTATeIs.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombi

V3mepeHue y/ie/IbHOM TerI08MKOCTH.

Tema 3. Azpezamuble cocmosiHus 8ewjecmea. Pazoeble nepexoobl

[Tapoobpa3zoBanve W KoHAeHcauusi. Vcrmapenwme u kurieHne. AOCOMIOTHas YW OTHOCHTEbHAst
BJI&)KHOCTB BO3/lyXa. HachlleHHbIN TIap. Y/enbHasi TerioTa napoobpa3oBaHusi. 3aBUCUMOCTh TeMIIepaTypbl
KWUIEeHUs OT [laB/IeHUsl.

TBéppoe Teno. Kpucrammueckue U amop(Hbie Tesa. AHHU30TPONUSI CBOWCTB KPUCTA/LIOB. Kukue
KpucTanabl. CoBpeMeHHble MaTepuanbl. [lnaBneHWe W KpucTa/iv3auuys. Y[enbHas TeruioTa I/laB/IeHUSI.
Cybiumarusi.

YpaBHeHue TeTuIoBOro HanaHca.



TexHUUeCKrWe yCTPOWCTBA U TMpAKTHUECKOe TpPUMeHeHHe: TUTPOMEeTD U TICUXPOMETp, KalopUMeTp,
TEXHOJIOTHH TI0/TyueHHsI COBpeMEeHHBIX MaTepPHUasioB, B TOM UHC/ie HAHOMAaTePUaoB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoliCTBa HaCBIIIIEHHBIX MTAPOB.

KurneHve nipy IOHWKEHHOM /IaBJ/IeHUH.

CriocoObI U3MepeHust BJIaKHOCTH.

HabsroieHre HarpeBaHUsI U MJIaBJIEHUS] KDUCTA/JTMUECKOTO BeIlleCTBa.

[emMoHCTpaLys KpUCTaIoB.

YueHuueckuli 53kcnepumeHm, 1abopamopHble pabomnbi

Vi3MepeHre OTHOCUTETBHOM BIXKHOCTU BO3AyXa.

Pa3pen 4. dneKTpojHaMHKa

Tema 1. Dnekmpocmamuka

OnekTpu3alusa Ten. OJIeKTPUUeCKUM 3apsf. [IBa BuAa 31eKTpUueckyx 3apsfoB. [IpoBojHUKH,
JIM3JIeKTPUKU Y TIOJIYTIPOBOJHUKHW. 3aKOH COXPAaHEHHs 3IeKTPUYeCKOro 3apsi/a.

B3aumogeiicTBue 3apsiioB. 3akoH KysioHa. ToueuHbIi 37eKTpUUecKuii 3apsiji. D/IeKTpUuueckoe moJie.
HanpsokéHHOCTb  371eKTpUueckoro moJisi. [IpUHLMN — Cynepro3uiuM  3/eKTPUUecKUx ToJied. JIuHuum
HarpsDKEHHOCTH 3JIEKTPAYECKOrO MOJIS.

PaboTta cun 3mekTpoctaThueckoro mosis. IloTeHiuan. Pa3Hocth moTteHunManoB. [IpoBOAHWKK U
JV3JIEKTPUKHU B 3/IEKTPOCTaTUYECKOM Toste. JlnuanekTpruueckast IpOHULIaeMOCTb.

OnekTpoéMKOCTb. KoHzleHCcaTop. DJ/IeKTPOEMKOCTh IJIOCKOTO KOH/IeHCAaTopa. JHEPrust 3apsbKeHHOTo
KOH/IeHcaTopa.

TexHuueckve yCTpOWCTBAa U  MpaKTUYeCKOe T[PUMEHeHHe:  3/1eKTPOCKOM,  3JeKTPOMeTp,
3/IeKTPOCTaTUUeCKasl 3allfuTa, 3a3eMJieHHe 3J1eKTPorpubopoB, KOHJeHCATOp, KOIMWPOBa/bHBINA amrmapar,
CTPYMHBIN TIPUHTEP.

LemoHcmpayuu

Y CTpOUCTBO ¥ NPUHLUII eUCTBUS 37IeKTPOMETpa.

B3aumogencTBue Ha3ieKTpU30BaHHbIX Tel.

OneKTprUuecKoe IoJie 3apsHKeHHbIX Tell.

ITpOBOAHMKM B 3/1€EKTPOCTaTUUECKOM TI0JI€.

OneKkTpocTaThuecKas 3aluTa.

[IV371eKTPUKY B 3/1eKTPOCTaTUUECKOM I10J1e.

3aBUCUMOCTb 3JIEKTPOEMKOCTH TIJIOCKOTO KOHJeHCaTropa OT IUIOLaJM IJIAaCTHH, PaCcCTOSIHUAS MeXIY
HUMU U JV37eKTPUUEeCKOU MPOHUL[aeMOCTH.

OHeprus 3apsHKeHHOr0 KOHZeHcaTopa.

YueHuueckuli 5KcnepumeHm, 1a60pamopHble pabombl

V3mepeHue 3/1eKTpPOEMKOCTH KOHZeHCaTopa.

Tema 2. IIocmosiHHbIl 31eKmpuyeckuli mok. ToKu 6 pazauuHbIX cpedax

ONeKTpUYeCcKUi TOK. Y CJIOBHSI CYLL[eCTBOBAHUS 3/1eKTpUUeCKOro Toka. Mctounuku Toka. Cusa Toka.
[ToCcTOsIHHBIN TOK.

Harnpsbkenue. 3akoH Oma /17151 yuacTKa Liernu.

OJIeKTpyUYecKoe COMNpOTUBJIeHMe. YJelbHOe CONpOTHUB/IeHWe BeljecTBa. IlocsiesoBarenbHOe,
rapasuie/ibHOe, CMelllaHHOe COeIMHeHUe MPOBOJHUKOB.

PaboTa snekTprueckoro Toka. 3akoH [xoyssi—JIeHiia. MOIIHOCTb 3/IEKTPUUYECKOTO TOKa.

ONeKTpOABWXKYIllas CUla U BHYTPeHHee COINpPOTHB/IEHHE WCTOYHMKA TOKAa. 3akoH Oma [Jj1s MOJIHOM
(3aMKHYTOI) 3/1eKTprUUecKom 1jernd. KopoTkoe 3aMbIKaHue.

ONeKTpOHHasi TIPOBOAUMOCTb TBEP/AbIX MeTa/uIoB. 3aBUCUMOCTb CONPOTUB/IEHHSI MeTa/uIOB OT
TeMIiepaTypbl. CBepXIpoBOJUMOCTb.

OneKTpUuecKrii TOK B BakyyMe. CBOICTBA 3/1eKTPOHHBIX MYYKOB.



[MonynpoBoguuku. CobcTBeHHasi U MpUMeCHasi TIPOBOAKMMOCTh TO/yTIPOBOAHUKOB. CBoiCcTBa p—n-
niepexozia. [TomynpoBofHUKOBEIE TIPHOOPBI.

ONeKTpUUecKuil TOK B pPacTBOpax M pacrulaBax 37eKTPOIUTOB. DJIeKTPOUTHYeCKas AWCCOLAaLUs.
DJIEKTPOJIU3.

OneKTpUuyecKri TOK B razax. CamoCTOSTe/IbHbIA ¥ HECAMOCTOATe/IbHBIN pa3pss. Moanus. [1nasma.

TexHUueckre yCTpOWCTBA W TMpPakKTUYeCKOe TIpUMeHeHHe: aMIlepMeTp, BOJIbTMETpP, peocTarT,
HMCTOYHUKU TOKAa, 3JIeKTPOHArpeBare/ibHble TIPUOODBI, 37€KTPOOCBETHUTE/IbHbIe TIPUOOpPHLI, TEepPMOMEeTp
COTIPOTUBJIEHUS, BaKYyMHbIM [JUOJ, TepPMUCTOPbl M (POTOPE3UCTOPBI, IOJYNPOBOAHUKOBBIA AUOZ,
rajibBaHHKa.

LemoHcmpayuu

Vi3mepeHue CU/bI TOKa U HalpsDKEeHUsI.

3aBUCHMOCTb CONPOTUB/IEHUS LWIMHIPUYECKUX TPOBOJAHUKOB OT [JIMHBI, IJIOLIAJA TOIEepPevyHOro
CevyeHUs1 ¥ MaTepuvarna.

CMmel1aHHOe CcOeJUHEHUe NTPOBOJHUKOB.

[Tpsimoe u3MepeHre 3MeKTPOABIKYILeN CUibl. KOpOTKOe 3aMblKaHWe rajbBaHUYeCcKOro 3jeMeHTa U
OLleHKa BHYTPEHHEro CONpPOTHB/IEHNSI.

3aBUCUMMOCTb COMPOTUBI/IEHHUS] MeTaslJIOB OT TeMIlepaTyphbl.

ITpoBOAMMOCTb 3/71EKTPOJIUTOB.

VickpoBo#i pa3psij, ¥ IpOBOJUMOCTb BO3JyXa.

OpAHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

YueHuueckuli 3KcnepumeHm, 1abopamopHbie pabomnl

V3yyeHne CMeIIaHHOTO COeJUHEHUS pe3UCTOPOB.

V3mepeHue 3/1eKTpOABMKYILEN CH/bl MCTOYHUKA TOKA U €r0 BHYTPEHHErO CONPOTUB/IEHMUS.

HabsroieHue 3/1eKTposm3a.

MexnpeaMeTHbIE CBA3U

N3yuenue Kypca ¢pusvky 6a3oBoro ypoBHsi B 10 Kjiacce OCYIL[eCTB/ISIETCS C YUETOM COZiep>KaTeTbHbIX
MeJKTpe/IMETHBIX CBsI3eli C KypcaMu MaTeMaTUKU, OMOIOTHH, XUMHH, Teorpady M TeXHOIOTHH.

MesicnpeOmemHble noHsimusi, CBsi3aHHble C W3y4YeHHWEM MeTOJ0OB HAyuHOrO TIO3HaHUs: SIB/I€HUe,
HayuHbli (akT, THMOTe3a, (u3nMYeckass BelWUMHA, 3aKOH, TeOpus, Ha0/oleHre, HKCIIepUMEHT,
Mo/leTMpOBaHKue, MO/ie/lb, U3MepeHHe.

Mamemamuka: pellleHUe CHUCTeMbl ypaBHeHUM, JvHelHas (yHKIUs, napabosa, rumnepbosa, ux
rpadyKy M CBOMCTBA, TPUIOHOMETpHUYeCKHe (DYHKLMU: CUHYC, KOCHHYC, TaHIeHC, KOTaHMeHC, OCHOBHOE
TPUrOHOMEeTPHUYECKOe TOXK/eCTBO, BEKTOPHI U UX NPOEKLIMM Ha OCH KOOP/MHAT, C/I0)KeHHe BeKTOPOB.

Buonoeus: MexaHW4eCcKoe JIBIDKeHHe B JKUBOUM mpupofe, auddysus, ocmoc, TernaooOMeH >KUBBIX
OpraHusMoB (BU/bI TeIIoNepe/iaun, TeJIOBOe paBHOBECHE), S/IeKTPUYeCKUe SIBJIeHUS B )KUBOU MPUPO/eE.

Xumus: IACKpeTHOe CTPOeHHe BelljeCTBa, CTPOeHHe aTOMOB M MOJIEKYJ, MO/b BelllecTBa, MOJISIpHast
Macca, TeIIOBble CBOMCTBA TBEDZABIX TeJs, >XMAKOCTeM M ra3oB, 3/7eKTpUuYeckue CBOMCTBA MeTasuloB,
3/1IeKTPOJIMTUYECKasl JUCCOLMaLs, TaJbBaHuKa.

TI'eoepacpusi: BnaXXHOCTh BO3/yXa, BeTpPbl, bapoMeTp, TepMOMETp.

TexHonozus: npeobpa3oBaHMe JBWKEHHI C UCIOIb30BaHUEM MeXaHU3MOB, YUET TPeHUs B TeXHUKeE,
MO/IIWITHUKY, HCIO/b30BaHME 3aKOHA COXPaHeHUs HMMITyJibCa B TeXHUKe (pakeTa, BOJOMET W [Jpyrue),
[IBUraTe/lb BHYTPEHHEr0 CropaHusi, apoBasi TypOvHa, ObITOBOM XOIOAWNIbHUK, KOHJULIMOHED, TEXHOJIOTUN
MOJIlyueHWss COBPEMEHHbIX MaTrepuasoB, B TOM YHMC/Je HaHOMAaTepuajaoB, W HAHOTEXHOJIOTHH,
3/IEKTPOCTaTUUeCKasi ~ 3allliTa, 3a3eMJieHHe  3J/IeKTPONpUOOpOB, KCEPOKC, CTPYHHBIM  TIPUHTEP,
3/IeKTPOHarpeBaTe/ibHble TIPUOOPHI, 37IEKTPOOCBETUTE/TbHBIE TTPUOOPHI, Ta/TbBaHUKA.



11 K/TIACC

Pa3pen 4. dnekTpojiHaMHKa

Tema 3. MazHumHoe nosje. 3/1eKMpoOMAazHUMHasi UHOyKyus

[TocTosiHHBIe MarHuThl. B3aMMozelCTBHMe TIOCTOSIHHBIX MarHuToB. MarHutHoe mnosne. Bekrtop
MarHUTHOM WHAYKUMU. [IpUHLMI Cyneprno3uliid MarHWTHBIX Moneld. JIMHWYM MarHUTHOW WHAYKLWU.
KapTuHa mMHUI MarHUTHOM MHAYKLIMY T10J151 TOCTOSIHHBIX MarHUTOB.

MarHuTHoOe 1oJie TIPOBOAHMKA C TOKOM. KapTWHa /MHUN WHAYKLUM MarHATHOTO TOJISl JIJTMHHOTO
MPSIMOTO TPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTyWIKM C TOKOM. OmbIT 3Opcrefa.
B3aumopeiicTBre TPOBOJHUKOB C TOKOM.

Cua AMriiepa, eé MOZyJ/Ib U HallpaBJieHue.

Cuna JlopeHua, eé MoAy/ib U HampabjieHUe. [IB)KeHWe 3apsDKeHHOM YacTULbl B OJHOPOAHOM
MarHUTHOM Mosie. Pabota cusiel JIopeHria.

fIBneHye 3/1eKTPOMarHUTHOW MHAYKUMU. [T0OTOK BeKTOpa MarHUTHOM MHAYKLMHW. DIeKTPOABIKYILas
Cu/ia UHAYKLUMU. 3aKOH 3/1eKTPOMarHuTHOW MHAYKLMKU Papajest.

BuxpeBoe ssiekTprueckoe rose. DIeKTPOABWKYILAs Cuia UHAYKLUU B MPOBOJHUKE, [BIKYILEMCS
MOCTYyNaTe/bHO B OJHOPOJHOM MarHUTHOM MOJIe.

IIpaBusio JleHua.

VHAyKTUBHOCTD. fIBeHUe CaMOUHAYKLUWU. DJIEKTPOJBIKYILAs CUjla CAMOMHAYKLWU.

OHeprusi MarHATHOTO M0/ KaTYLIKH C TOKOM.

O/IeKTPOMarHUTHOe I10J1e.

TexHUuecKre yCTPOWMCTBa M MpakKTH4YeCKoe NMPUMeHeHHe: MOCTOSIHHble MarHWUThI, 371eKTPOMarHuThI,
3/1eKTPO/IBUraTe b, YCKOPUTE/IN 3/1eMeHTapHbIX YaCTHUL, UHAYKLMOHHAS [1eYb.

Llemoncmpayuu

OnsIT Jpcrepa.

OTK/I0HEHVe 3/IeKTPOHHOIO MyYKa MarHUTHBIM T10JIEM.

JIMHWY MHAYKLMY MarHUTHOTO MOJIS.

B3aumogencTBue ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cunbl JIopeHLia Ha MOHBI 37IEKTPOJIUTA.

SIBneHye 371eKTPOMarHUTHOW UHAYKLIWU.

ITpaBuno JleHia.

3aBUCHMOCTb 3/1eKTPOABIKYLLEN CH/Tbl MHAYKLMNA OT CKOPOCTH U3MEHEeHMs] MarHUTHOTO MOTOKaA.

SBneHue caMOUHAYKLUH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3y4yeHre MarHUTHOTO MOJIS1 KATYILLIKHA C TOKOM.

VccnepoBanue feicTBUSI IOCTOSIHHOIO MarHWTa Ha paMKy C TOKOM.

VccnepnoBanue siB/ieHUS 3/1eKTPOMarHUTHOM MHAYKLIWH.

Pa3pen 5. Kosiedanus ¥ BOJIHBI

Tema 1. MexaHuuecKue u 3/1eKmpoMazHuUImHble Ko/1e0aHust

KonebatenbHasi cucrema. CBobopHble MexaHWdyeckue KojeOaHusi. I'apMoHMueckue KosiebaHMSI.
[leprios, vacTtoTa, amMIMTyZa U ¢a3a KomebaHwid. IIpy)KMHHBIA MasTHUK. MaremMaTHuecKWid MasiTHUK.
YpaBHeHHe rapMOHUYeCKHX Kosiebanuii. [IpeBpaliieHre SHepryuu Mpyu rapMOHUYECKUX Kojie0aHusIX.

KonebatenbHeiii KOHTYp. CBOOOZHBIE 3/IEKTPOMArHUTHBIE KOyieOaHUs B M/eabHOM Kose0aTeslbHOM
KOHType. AHaJIOTUsl MeXAy MeXaHWYeCKUMH U 3JIeKTPOMarHUTHBIMHU Kosiebanusmu. dopmysa TomcoHa.
3aKOH COXpaHEeHUsI JHEPTHHU B U/1ea/TbHOM KoJiebaTesTbHOM KOHTYpe.

[pescTaBneHye o 3aTyxaromux KosnebaHusix. BelHyK7eHHble MexaHHYecKue KosjebOaHusi. Pe3soHaHC.
BrIHY)K/IeHHbIe 3/1IeKTPOMarHUTHbIe KoeOaHusl.



[TepemenHblii TOK. CHHYCOWJaNbHBIA TepeMeHHbId TOK. MOIIHOCTh TIepeMeHHOro  TOKa.
AMIIUTYHOE U IeHCTBYIOIIlee 3HaueHre CUJTbI TOKa U HarlpshKeHMUsL.

Tpaucdopmarop. [TpousBoAcTBO, Mepeada U MOTped/ieHUe 3MeKTPUUECKONU SHePTUur. DKOJIOTHUeCKHe
PUCKU TIpU TIPOU3BO/ICTBE 3/1€KTPO3Heprur. KynabTypa MCII0/Ib30BaHUS 371€KTPOHEPTUH B MOBCEIHEBHOU
JKU3HHU.

TexHuueckrde yCTpOWCTBA M TpPAaKTUYeCKoe TpUMeHeHue: 3eKTPUUeCKuil 3BOHOK, T'eHepaTop
riepeMeHHOT0 TOKa, JIMHUM 3J/IeKTporiepesiay.

Llemoncmpayuu

WccnenoBaHue TlapaMeTpoB KosiebaTenbHOM CUCTeMbI (TTPY>KUHHBIA WM MaTeMaTUYeCKU MasiTHUK).

HabnroeHue 3aTyxaroimx KoyiebaHui.

VccnemoBaHrie CBOMCTB BBIHYKIEHHBIX KOJIe0aHMMA.

HabGnroieHue pe3oHaHca.

CB00OO/HbIE 3/1IEKTPOMarHUTHBIE KOJie0aHusI.

OcuusuiorpaMMbl (3aBUCUMOCTH CH/IbI TOKA M HamNpsDKeHUsi OT BpPeMeHM) [/Isl 3/IeKTPOMarHUTHBIX
Kosie6aHUM.

Pe3oHaHC 1Tipy mMoOcCnefoBaTe/IbHOM COEJUHEHWM De3UCTOpa, KaTyLIKM WHAYKTUBHOCTU U
KOH/IeHcaTopa.

Mogenb TMHUM 3/1eKTPOIiepejauu.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

WccnenoBaHue 3aBUCMMOCTH TIEPUOZA MasbIX KoebaHW rpy3a Ha HUTH OT [JIMHBI HUTH W MacChl
rpysa.

WccnenoBaHve TepeMeHHOrO0 TOKa B ILieMd M3 TOC/e/0BaTe/bHO COeJUHEHHBIX KOH/EeHCaTopa,
KaTyLIK{A U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKmMpoMazHUmMHble 80/1HbI

MexaHrueckue BOJHbI, YC/I0BUsI pacripoctpaHeHusi. [lepyuos. CKOpPOCTh pacnpoCTpaHeHUst U JIMHa
BO/IHBI. [lonepeuHsbie 1 poAo/bHbIE BO/HBL. VIHTepdepeHLus U qudpakiys MexaHnyeCcKuX BOJH.

3Byk. CKopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTta ToHa. TeMOp 3ByKa.

OneKTpOMarHMWTHbIE BOJIHBL. Y C/IOBUSI U3/1yUeHUs 3/1eKTPOMAarHUTHBIX BOJIH. B3avMHasi opueHTalus
BekTOpoB E, B, V B 3nekTpomarHutHOW BosiHe. CBOMCTBAa 37€KTPOMarHWTHBIX BOJH: OTpa)kKeHHe,
ripejioM/IeHue, 1oJisipu3anysi, Audpakiys, uHTep@epeHLiys. CKOPOCTb 3/1eKTPOMAarHUTHBIX BOJIH.

[ITkamna 371eKTpOMarHUTHLIX BOJH. [IpriMeHeHMe 3/1eKTPOMarHUTHBIX BOJIH B TeEXHUKE U OBITY.

[TpUHLMIIBI paZiMOCBSA3M U TeneBUeHUs. Paaronokays.

OneKTpOMarHUTHOe 3arpsi3HeHre OKpY Karolllel CcpeJbl.

TexHuueckde yCTPOWCTBAa W  TIPAaKTUUeCKOe TpUMEHeHue: My3blKajlbHble  HWHCTPYMEHTHI,
y/IbTPa3ByKOBasi [IMarHOCTMKA B TeXHUKe W MeJWlIMHe, pajap, PaJMONpUEMHHK, Te/leBU30p, aHTEeHHa,
tesiepoH, CBU-neus.

Lemoncmpayuu

O6pa3oBaHue U pacrpoCTpaHeHue TIOMePeuHbIX U MPOAOJILHBIX BOJIH.

Kosebitorieecsi Tesio Kak MCTOYHHMK 3BYKa.

HabnroieHre oTpa)keHus U TIpeJIOM/IeHHsT MeXaHUUeCKHX BOJIH.

Habnronenue natepdepeHiiuu U AudpaKki[u MeXaHUUeCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabnroieHre CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITTUTY/IOM 1 YaCTOTOW KOJIeOaHUH.

WccnenoBaHve CBOWCTB 37eKTPOMarHWTHBIX BOJIH: OTpakeHHe, TIpejioM/IeHre, T0Jsipyu3aLiys,
Iudpakuysi, uHTepdepeHLus.

Tema 3. Onmuka

['eomeTpuueckasi onTuka. [IpsMosivHeliHOe pacripocTpaHeHue CBeTa B OZHOPO/IHOM cpefie. JIyu cBeTa.
ToueyHbIli ICTOYHUK CBETA.

OTpakeHue cBeTa. 3aKOHbI OTpa)keHus1 cBeTa. [TocTpoeHue 300pa>keHHi B TIJIOCKOM 3epKaiie.



[TpenomeHue cBeTa. 3aKOHBI TIPeJIOMJIEHHST CBeTa. AOCOTIOTHBIN MOKa3aTesib rpesioMyeHusi. [TomHoe
BHYTpPeHHee OoTpakeHHue. IIpefie/IbHbIN yroJ MOTHOIO BHYTPEHHET0 OTPayKeHUSI.

Nucnepcus ceeta. CoxkHBIN cocTaB besoro ceeta. L[geT.

Cobupatoiiie U paccerBaroiye auH3bl. ToHKas rH3a. POKYCHOe pacCTOSIHUE W ONTUYecKasl CHla
TOHKOMU JiInH3bI. [TocTpoeHne m300pakeHH B COOMpArOIMX W PaccerBaroIuX JiMH3ax. PopMysa TOHKON
JIMH3BI. YBeuueHue, jaBaeMoe JIMH30M.

[Tpenensl NpUMEHMMOCTH FeOMeTPUUECKOM ONTHKHU.

BonHoBass ontuka. WHTepdepeHius cBeta. KorepeHTHble HCTOUHUKWA. YC/IOBUS HaOMOAeHUs
MakCMMyMOB W MHHHUMYMOB B HWHTep(EpeHL[MOHHOM KapThHe OT [JByX CHH(a3HbIX KOTrepeHTHbIX
VICTOYHUKOB.

HNudpakuus ceeta. [udpakiyoHHas pemnéTka. Yc/ioBue HabOMIO/eHUs TJIaBHBIX MaKCUMyMOB IIpU
rajleHuu MOHOXPOMAaTHUeCKOro CBeTa Ha AU(PaKLMOHHYIO PeLIETKY.

[Tonspusanys ceera.

TexHUuecKre yCTPOMCTBA M MpaKTHYeCKoe NPUMeHeHHe: OUKH, Jyra, oToanrnapaT, NPOeKLMOHHBIN
anmnapar, MUKPOCKOII, TeJIeCKOIl, BOJIOKOHHAs! ONTHKA, AU(paKLMOHHAs pelléTKa, MoJSPon,.

Llemoncmpayuu

[IpsiMosiiHeHOe pacripocTpaHeHue, OTpaXkeHre U rpejioMyieHre cBeta. OnTuyeckye mpruOOophI.

[TonHoe BHyTpeHHee oTpaxkeHue. MoJe/b CBeTOBOAA.

WccnenoBaHue CBOMCTB M300pa’keHUH B JIMH3AX.

Mopenu MUKPOCKOIIa, TejiecKora.

Hab6smtoeHve nHTepdepeHLy CBeTa.

Hab6mtogenue aqudpakiyu cBeta.

HabnroeHue ucrepcuu cBeTa.

[TonyuyeHue crieKTpa C OMOLBIO [TPU3MBL.

[TonyueHue crieKTpa ¢ MOMOLIBIO JU(PaKL[MOHHOMN PeIETKY.

Hab6smrofeHue rosisipu3ariiy CBeTa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3mepeHue rokasaresisi IpeJIOM/IeHUs CTeK/1a.

WccnenoBaHre CBOMCTB M300paykeHUH B JIMH3AX.

Hab6smroeHue aucriepcuy cBeta.

Pa3zgen 6. OcHOBBI criejia/IbHOM TEOPUH OTHOCHTE/TbHOCTH
['paHuibl TOPUMEHUMOCTH  K/JacCUUeCcKol MexaHWKU. [locTynaTbl — crielydanbHOW — TeOpUU
OTHOCUTEJIbHOCTH: WHBAPWAHTHOCTb MOAYJ/SI CKOPOCTH CBeTa B BaKyyMe, TPUHLMII OTHOCUTE/IbHOCTH
OUHILITeHA.
OTHOCUTENBHOCTb OJJHOBPEMEHHOCTU. 3aMe/ljieHle BpeMeHU U COKpalljeHre JJIVHBI.
OHeprusi U UMIMYJIbC PeISTUBUCTCKOW YaCTULbI.
CBsi3b MacChl C SHEPTryUel U UMITY/IbCOM Pe/ISITUBUCTCKOM UaCTHULIbl. DHEPTHUsl MOKOs.

Pa3gen 7. KBanToBas pusuka

Tema 1. D1emeHmbl K8AHMOBOL ONMUKU

@®otoHbl. Popmyia [11aHKa CBSI3M 3HEpruM (POTOHA C ero YaCTOTOM. DHeprusi U UMIYJbC (POTOHA.

OTtkpbiTe U wucciaefoBaHue @ortosdpdekra. OnbiTel A. I'. CrosetoBa. 3akoHbl ¢oTo3(ddeKTa.
YpaBHeHue DiiHIITelHa 7151 poTosddekra. «KpacHas rpanuiia» hoTosddexTa.

Haenenue ceeta. Omeitel I1. H. Jlebenesa.

XUMHUUeCcKoe /1eliCTBUe CBeTa.

TexHUueckre yCTpOWMCTBA U MpaKTH4YeCKoe MpUMeHeHHe: (OTO3/1eMeHT, (POTOAATUMK, COJTHEYHAs
Garapesi, CBeTO/IUO/,.

Lemoncmpayuu



®oTo3(dPeKT Ha yCTaHOBKE C IUHKOBOM TIJITAaCTUHOM.
VccnefoBaHe 3aKOHOB BHellIHero oTo3¢¢ekra.
Csetoguop,.
CosnHeuHas baTapest.
Tema 2. CmpoeHue amoma
Mogens atroma Tomcona. OnbiTel Pe3sepdopga mo paccesHuto o -uactull. [lnaHetapHasi mozenb
atoma. [loctynatel bopa. V3nyuenue v norsoileHye (OTOHOB MpHU Iepexofie aToMa C OJHOrO YPOBHS
5Hepruu Ha Apyrou. Buzbl ciekTpoB. CrieKTp ypOBHeH 5HEpruM aTromMa BoJopo/a.
BonHoBble cBoticTBa uactul]. Bosnel ge Bpoiins. KopnyckynsipHO-BO/THOBOM Ayanu3m.
CrioHTaHHOE U BBbIHY>XK/|[EHHO€ H3/TyueHue.
TexHWuecKre YCTPOMCTBA U NPaKTUUeCKOe IPUMeHeHMe: CIeKTPa/JbHbIM aHalinu3 (CIeKTPOCKOIN),
J1a3ep, KBaHTOBBIM KOMITBIOTEP.
Lemoncmpayuu
Mogens onbita Pesepdopaa.
OrnpefienieHre JJIMHBI BOJIHBI J1a3epa.
HabnroieHue TuHeMYaThIX CIIEKTPOB HU3/TyUYeHUsl.
Jlazep.
YueHuueckuli 5KcnepumeHm, 1a6opamopHble pabombl
HabnroieHre TUHEHYATOTO CIIEKTPA.
Tema 3. AmomHoe 0po
OKCIIepUMEHTSHI, [I0Ka3bIBaloIle CJIOKHOCTh CTpoeHUs sifpa. OTKpbITHe pajuoaKTUBHOCTU. OIBITHI
Pesepdopga mo oripesiesieHHI0 COCTaBa pafiiOAaKTUBHOroO u3nyueHusi. CBodicTBa anbga-, Oera-, ramMma-
v3/lyueHus. BnusiHue pafii0aKTUBHOCTU Ha >KUBble OPraHU3MBl.
OTKpBITHE TIPOTOHA W HelTpoHa. HyknoHHasi mozens siipa I'eiizeHbepra—lBaHeHko. 3apsif siapa.
MaccoBoe uncio sigpa. U30TorbI.
Anbta-pacrias. ONeKTPOHHBI W TO3UTPOHHBIM  Oera-pacriazl. ['amma-m3nyueHue. 3akoH
Pa/IM0aKTUBHOTO pacriajia.
OHeprusi CBsI3U HYK/IOHOB B sifipe. S1ziepHble cubl. [JedekT Macchl sijpa.
AnepHsble peakuuu. [lesieHye U CUHTe3 sizep.
SnepHbiii peakrop. TepmosimepHblii cuHTe3. [IpobGieMbl M TIEPCIIEKTHBBI SIIEPHOM JHEPTeTHKH.
OKOI0ruuecKye acrneKThl s/|epPHOM SHepPreTHKHU.
JJieMeHTapHble 4acTULbl. OTKpPbITHE MO3UTPOHA.
MeTo/ib1 HaOJTIOZIEHHST ¥ pETUCTPALK /IeMeHTapHbBIX YaCTHII.
®yHJamMeHTa/IbHbIe B3auMoeicTBusi. EQUHCTBO (r3uueckoii KapTHHbI MUpa.
TexHuueckre yCTpPOWCTBa W TpaKTHUeCKoe MpHUMeHeHue: /103MMeTp, Kamepa BuibcoHa, sifiepHbIM
peakTop, aToMHast bomba.
Lemoncmpayuu
CuéTurK MOHM3MPYIOLLMX YaCTHL].
YueHuueckuli 5KcnepumeHm, 1abopamopHble pabombl
WccnenoBaHue TpeKoB uacTul] (110 rOTOBbIM (poTorpadusim).

Pa3pen 8. Dy1eMeHTBI aCTPOHOMMH U acTpo(u3uKu
Jrarbl pa3BUTHs aCTpOHOMUU. [IprKiagjHOe 1 MUPOBO33peHUeCKOoe 3HaueHre aCTPOHOMMUH.
Bup 3Bé3aH0TO Heba. Co3Be3zus, spKHe 3BE3/Ibl, TIaHEeThI, X BUJVMOE JABIKEHHE.
ConHeyHas cucreMa.
CosiHue. ConHeyHasi akTUBHOCTb. McTouHMK SHepruv CosHL@ M 3BE34. 3BE31bl, UX OCHOBHbIE
XapakTepuCTUKU.  [luarpamMma  «CHeKTpaJbHbId  KJacC —  CBETUMOCTb».  3B&3[bl  IJIaBHOM
10C/1e[I0BaTe/IbHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTb» [Jisl 3BE3[| I7IaBHOW MOC/Ie]0BaTe/IbHOCTH.



BayTpeHHee cTpoeHue 3B&371. CoBpeMeHHbIe Tpe/CTaB/IeHUs] O MPOMCXOXKAeHUU U 3BomoLuy CosHia U
3B&371. JTarlbl )KU3HU 3BE3[.

Mneunsiti [1yTe — Hawa "anaktvka. [Tonoxenue v gewkenre ConHia B ['ajakTrke. TUIBI Ta/lakTHK.
Paguoranaktvku 1 kBasapbl. YEpHBIe bIPBI B s/ipax rajJakTHK.

Bcenennasi. Pacmmipenvie BceneHHoil. 3akoH Xab06sa. Pa3beranue ranaktuk. Teopust Bosbioro
B3pbIBa. Pe/IMKTOBOE H3/TyueHue.

MacirabHast ctpykTypa BeenenHoil. MeTtaranakTuka.

Hepetuéxubie mpobieMbl aCTPOHOMUM.

YueHuueckue HabmoO0eHust

HabnrosieHusi HEBOOPY)KEHHBIM TJIa30M C HCIIO/Ib30BaHWEM KOMITBIOTEPHBIX TIPUIOXKEHUH  /IJIst
oTipe/ie/IeHuUs TI0JIOKeHHsT HebeCHBIX O0OBEKTOB Ha KOHKDETHYIO [IaTy: OCHOBHBbIe co3Be3qusi CeBepHOTo
TIOJIy1LIapUs U SIpKUe 3BE3/bI.

HabGnronenus B Teneckon JIyHel, TuiaHet, Mieunoro ITyTu.

O0o01IaroIIee MOBTOPeHUE

Ponb pU3MKY M aCTPOHOMUU B 5SKOHOMUYECKOW, TEXHOIOTMUeCKOM, COLManbHOM U 3TUUeCKOM cdepax
JlesiTeNIbHOCTH 4esioBeKa, pojib U MecTO (M3WKU M aCTDOHOMHUM B COBPEMEHHOW HayuyHOW KapTHHe MUpa,
posib (u3nMyeckoir Teopuud B (OPMUPOBAHWU TIpe/iCTaBIeHUM O GU3MUecKo KapThHe MHpa, MecTO
(bu3MyecKoll KapTWHBI MUpa B OOIeM psy COBPEMEHHBIX eCTeCTBeHHO-Hay4HBIX IpPe/[CTaB/IeHUH O
Tpupo/e.

MexnpeaMeTHbIe CBA3H

N3yuenue Kypca (pu3vky 6a30Boro ypoBHsi B 11 Kjlacce OCyILeCTB/ISIETCS C YYETOM COJiep>KaTeTbHbIX
MeJXTpe/IMETHBIX CBsi3eli C KypcaMu MaTeMaTUKU, OUOIOTHH, XUMHH, Teorpavy ¥ TeXHOIOTHH.

MesicnpeomemHble noHsimusi, CBsi3aHHble C H3y4YeHHMEM MeTO/I0B HAyuHOrO T[03HaHWS: SIB/IeHUe,
HayuHblli (akT, rumnore3a, ¢uU3MUecKas BeJIMUMHA, 3aKOH, Teopus, HaOo/jeHre, SKCIIepUMEHT,
MO/Ie/IMpOBaHye, MO/le/lb, U3MepeHue.

Mamemamuka: pelieHWe CUCTeMbl ypaBHEHWM, TPUrOHOMeTpUueckue (YHKLUU: CUHYC, KOCHUHYC,
TAHreHC, KOTAHIeHC, OCHOBHOE TPUTOHOMETPHYEeCKOe TOXXIEeCTBO, BEKTOPbl M HX IMPOEKLUWA Ha OCHU
KOODJJMHAT, (CJIOKEeHHe BeKTOPOB, TIIPOM3BOZHbIE 3/eMeHTAapHbIX (YHKUWH, TIPU3HAKU T0A00us
TPEYTOJIbHUKOB, OTpe/ie/IeHHe TUIOLIA U MIOCKUX (Uryp u 006bEéMa Tert.

Buonozus: 3neKTpuyecKyre siBieHUsI B KUBOU TPUPOJie, Kojie0aTe/lbHbIe ABW)KEHUS B )KUBOMW TIPUPO/IE,
ONTHUYECKYe SIBJIEHUS B )KUBOU MPUPOJe, JeNCTBUe paiialiiy Ha KMBbIe OPraHU3MBbl.

Xumus: CTpOeHHe aTOMOB W MOJIeKYJ, KpUCTa/UIMuyecKass CTPYKTypa TBEpZbIX Tes, MeXaHWU3Mbl
00pa3oBaHus KPUCTA/UTAYECKOMN PeIIETKH, CIIeKTPaIbHbIN aHaIu3.

T'eoepacpusi: MmarHUTHBIE T10J1F0CA 3eMJIH, 3a71eKhd MarHUTHBIX Py, (POTOChEMKA 3eMHOM TOBEPXHOCTH,
rpe/icCKa3aHue 3eMJ/IeTPSICeHUM.

TexHono2usi: JUHUM  3JIeKTpoIlepesiad, TIeHepaTop [epeMeHHOr0 TOKA, SJIeKTPOJBUraTelb,
VH/IYKL[MOHHAs Tieub, pajap, paJuoNpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neub, MpoeKLMOHHBIMI
arnrapart, BOJIOKOHHas ONITHKA, COJTHeYHasi baTapes.

INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA ITPOI'PAMMDBI 110 ®PU3NKE HA YPOBHE
CPEJJHET'O OBIIIEI'O OBPA30OBAHUA

OcBoenune yuebHOro mipeamera «®Pu3rKa» Ha ypOBHe cpegHero oOijero obpa3oBaHHs (0Oa30BbIM
YPOBEHb) [IO/KHO 00eCIieunTh [JOCTWKEHHE CIeAYIOU[UX JTUUHOCTHBIX, MeTarpeJMeTHBIX U TPeJMeTHBIX
o0pa3oBaTe/ibHBIX Pe3y/IbTaToB.

JINMYHOCTHBIE PE3YJ/IbTATbBI
JINYHOCTHBIE pe3ysbTaThl 0CBOeHUs yueOHOro rpegmera «Pu3nKa» [JO/DKHBI OTPaXKaTh TOTOBHOCTD U
CIIOCOOHOCTh 00YYarOIMXCsl PYKOBO/CTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEM MO3WLMeN JTMYHOCTH,



CUCTEMOM 1|eHHOCTHBIX OpHEHTAal|i, TIO3UTHBHBIX BHYTPEHHUX YyOeXJeHHH, COOTBETCTBYIOIIUX
TPAJMLIMIOHHBIM I[eHHOCTSIM DPOCCHICKOTO 0O0IIecTBa, paclIMpeHre >KU3HEHHOTO OMbITa M OMbITa
JlesITeJIbHOCTU B TIPOLiecce peajv3aliid OCHOBHBIX HarlpaB/eHUM BOCIIMTAaTeNbHOM [eaTelbHOCTH, B TOM
YyMC/le B YacTu:

1) rpa)x/jaHCKOro BOCIUTaHHUSA:

Cc(OpPMHUPOBAHHOCTh TPAXK/JAHCKOM TO3UIMK 00yUarol[erocsi Kak akTUBHOTO M OTBETCTBEHHOTO ujieHa
poccuiickoro ob1ecTBa;

MIPUHSTHE TPAJAULIMOHHBIX 0011jeueoBeyecKUX 'yMaHUCTUYECKUX U eMOKPaTUUeCKUX L{eHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO [IeSITe/IbHOCTh B MHTepecax rpak/jaHCKOro o011jecTBa, y4acTBOBaTh B
caMoyTipaB/ieHUY B 06pa3oBaTeIbHOM OpraHU3aL{ui;

yMeHHe B3auMOZelCTBOBAaTh C COLIMATbHBIMU MHCTUTYTaMM B COOTBETCTBUM C MX (PYHKLUSIMU U
Ha3HaueHuew;

TOTOBHOCTb K F'YMaHHUTapHOM M BOJIOHTEPCKOU [1esiTeIbHOCTH;

2) NaTpMOTUYECKOT0 BOCIIUTAHMA:

c(hOpMHPOBAHHOCTb POCCUICKOW TPak/IaHCKOM UIEHTUYHOCTH, MaTPUOTH3Ma;

LleHHOCTHOEe OTHOILIeHWe K TOCYyJapCTBeHHbIM CHUMBOJIaM, [OCTYDKEHHSIM POCCHUHCKUX YUYEHBIX B
obsacTy GU3NKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMA:

c(hOpMHPOBAHHOCTb HPaBCTBEHHOT'O CO3HAHMSI, STUUYECKOT' 0 TI0Be/IeHNS;

CTMOCOOHOCTh OLIEHWBATh CUTYalMI0 W TIPUHMMATh OCO3HAHHbIE peIleHUs, OPHUEeHTHPYSCh Ha
MOpanbHO-HPaBCTBEHHbIE HOPMBI M LIEeHHOCTH, B TOM UMCJIe B [1eSITe/IbHOCTU YUYEHOT0;

0CO3HaHHWe JIMYHOTO BKJIaJja B IOCTPOEHNe YCTOWUMBOTO OyAylIiero;

4) 3cTeTHYECKOro BOCIIMTAHMA:

5CTeTMYeCKOe OTHOLIeHWe K MHUpPY, BK/OUass 3CTeTUKy Hay4yHOro TBOpPYeCTBa, IIPUCYILero
(ur3nuecKkoil HayKe;

5) Tpy/i0BOr0 BOCIIMTaHHUS:

VMHTepeC K pasiMuHbIM cepaM NpoQecCHOHanbHOM [edaTelbHOCTH, B TOM UHUC/e CBSA3aHHBIM C
¢U3MKON M TeXHWKOW, yMeHHWe COBepIIaTh OCO3HAHHBIM BBHIOOpP OyaAyieil mpodeccuu W peasr30BbIBATH
COOCTBeHHBIE >)KU3HEHHbIE TI/IaHbI;

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO U CaMO0Opa30BaHUIO B 00/1acTH (DU3UKHU Ha MPOTSHKEHUU
BCeM >KU3HU;

6) 5K0/10r1uecKoro BOCIIUTaHMA:

c(OpMHPOBAHHOCTh 3KOJIOTHUECKON KYyJ/IbTYpPbl, OCO3HaHHE TJ100a7bHOT0 XapakTepa 3KOJIOTHUeCKUX
npobiem;

[JIaHUPOBaHWEe W OCYLIeCTBJeHWe [eWCTBUM B OKpYy)Karwolled Cpefle Ha OCHOBe 3HaHUS LeJer
YCTOMUYMBOIO Pa3BUTHS YeJI0BEYeCTBa;

paclvpeHye OMbITa [esiTeIbHOCTU SKOJI0rMUeCKON HarpaB/IeHHOCTH Ha OCHOBE MMELIMXCSl 3HAaHUU
1o QusuKe;

7) 1leHHOCTH HAay4YHOI0 MO3HAaHUSA:

Cc(OPMHPOBAHHOCTb MHPOBO33pDE€HMUs], COOTBETCTBYIOLErO COBPEMEHHOMY YPOBHIO  Da3BUTHUSA
(hr3ruecKoil HayKu;

OCO3HaHWe 1|eHHOCTU HAy4YHOH [leTe/IbHOCTH, TOTOBHOCTb B TIPOLieCCe H3yueHUs (PU3MKHU
OCYIL[eCTB/IATh POEKTHYHO U UCC/Ie/I0BaTeNbCKYIO [esTe/IbHOCTh MHAWBUYaIbHO U B TPYIIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIE yHHBEPCa/IbHbIE yUeOHbIe [JeHCTBUSA
Ba3oBble 1oruyecKue JeHCTBUA:
CaMOCTOSITe/IbHO (JOPMYJTUPOBATh M aKTYaIM3HMPOBATh MTPO0/IeMy, pacCMaTpHBaTh €€ BCeCTOPOHHE;



OTIpe/IeNIATh 1IeJH JIesiTe/IbHOCTH, 3a/laBaTh TlapaMeTphl M KPUTEPUH UX [JOCTHXKEHUS;

BBISIB/IATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHs B PACCMaTPHUBAEMbIX (DU3UUECKHUX SIBJIEHUSIX;

pa3pabaTbIBaTh TIaH pellleHdsT TIPo0jeMbl C YYETOM aHa/lvM3a WMERI[UXCS MaTepHabHBIX U
HeMaTepUasbHbIX PeCypCOB;

BHOCUTh KOPPEKTHBBI B [eSiITEJIbHOCTb, OLIeHUBAThb COOTBETCTBHE pe3y/IbTaTOB I[e/isiM, OLIeHUBATh
PUCKU TIOC/Ie/ICTBUM AeSITe/TbHOCTH;

KOODJUHUPOBATh U BBIMOMHATH PAabOTY B yC/IOBUSIX PeaibHOTO, BUPTYa/bHOTO M KOMOMHUPOBAHHOTO
B3aUMO/IeNCTBUS;

pa3BUBaTh KPEAaTHBHOE MbIIIIEHHE TIPU PellieHUH )KU3HEeHHBIX 1pobsiem.

Ba3oBble nccie/joBaTe/IbCKUeE AHCTBHSA:

BJIa/IeTh HAyUHOU TePMHUHOJIOTHEH, K/TFOUeBBIMH MTOHITUAMHU Y MeTOZaMU (hU3UUYeCKOl HayKu;

BJIa/IeTh HaBbIKaMM y4eOHO-MCC/Ie[JOBaTeIbCKOM U TIPOEKTHOH /1esTe/IbHOCTH B 00/1acTé (hU3MKH,
CNOCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSTE/IbHOMY ITOMCKY METO/IOB pellleHus 3afiau (hHU3UYecKoro
CO/lep>KaHusl, TPUMEeHeHHI0 Pa3/IMYHBIX METOZIOB MTO3HAHUS;

B/aieTb BUJAMHM  JeSiITeIbHOCTM TI0 TIOJIyUeHHI0O HOBOTO 3HaHHWS, €ro HWHTepIIpeTaruy,
rpeobpa30BaHKI0 U MPUMEHEHUI0 B Pa3/IMUHbIX YUeOHBIX CUTYalUsiX, B TOM UHCJIe TIPU CO3[jaHUN yueOHbIX
MPOEKTOB B 006/1acTH (PU3MKWY;

BBISIB/IATh TIPUUMHHO-CJ/IEICTBEHHBIE CBS3M W aKTyaJU3UpPOBaTh 3aflauy, BBIABUraTh THUIIOTE3y eé
pellleHNs], HaXOJWTb apryMeHThI /i J/IOKa3aTeJbCTBAa CBOMX YTBEP)K/IEHHWM, 3alaBaTh IapaMeTpbl U
KpUTEepUH pellieHus;

aHa/IM3UPOBaTh TOy4YeHHble B XO/le pellleHUs] 3a/laud pe3y/bTaThl, KPUTHUECKU OIleHUBaTh HX
JIOCTOBEPHOCTh, POTHO3MPOBATh N3MeHeHHe B HOBLIX YC/IOBUSIX;

CTaBUTHL U (POPMYIMPOBaTH COOCTBEHHBIE 3a/jaui B 06pa30BaTe/IbHOM /leATe/TbHOCTH, B TOM UKCJIe TPU
W3yueHuu (pU3MKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIeHUBATb TTPUOOPETEHHBIN OITBIT;

yMeTb TIepeHOCUTh 3HaHUS 10 (PU3HUKe B MPAKTUUECKYH0 00/1aCTh KU3HEeAesaTeTbHOCTH;

yMeTb UHTE€TPUPOBATh 3HaHUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BbIZIBUTATh HOBbIE U/leH, TIpe/jjlaraTh OPUTrHHaIbHbIe TIOXO0/bl U pelleHus;

CTaBUTH TIPOO/IEMBI U 3a/lauM, JOTYCKAIOI1e aTbTePHATUBHBIE PEIeHMSsI.

Pabora c uHdopmaruei:

BJ/IaieTb HaBbIKAaMHU T0O/yuyeHHs WHGOpMalyd (U3NUeCKOTO CO/IepP)KaHHsl M3 MCTOUYHHMKOB pa3HBIX
THUIIOB, CAMOCTOSITeJIbHO OCYILIeCTBJISATh TIOWUCK, aHa/n3, CUCTeMaTH3alvui0 U WHTeprpeTaluo WHhopMaruu
pa3/IMYHbIX BUOB U (hOPM Tpe/icTaB/IeHus];

OLIEHWBATh JJOCTOBEPHOCTH UH(MOPMAIIHH;

WCTIOb30BaTh CpeJCTBa HMH(OPMAI[MOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B pelleHud
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3al[MOHHBIX 3a7lau C COO/IFOZieHneM TpebOBaHM 3PrOHOMMUKH,
TEeXHUKA 0e30MacHOCTH, THUTHUEHbI, pecypcocOepeXeHHusi, TIPaBOBbIX M ITUYECKMX HOPM, HOPM
MHGOPMaLMOHHOM 6e30MacHOCTH;

CO3/laBaTh TEKCThI (DHM3UUECKOTO COZiep)KaHWs B Pa3/MUHBIX (opMaTax C y4YETOM Ha3HaueHUs
vHbOpMaLMK U Lie/IeBOM ayAMTOPUH, BbIOMpasi ONITUMasbHYI0 (hOpMY TIpe/iCTaB/IeHUst U BU3yaIu3aliuu.

KoMMyHMKaTHBHbBIE YHUBepCa/IbHbIe yue0HbIe /[efiCTBHA:
OCYIIIeCTBIISATE OOIIeHHe Ha yPOKax (PM3MKK 1 BO BHEYPOUHOM /IesiTe/TIbHOCTH;
pacrio3HaBaTh MpeAroChlIKM KOH(GIUKTHBIX CUTyalWi U CMSTUaTh KOHQJIMKTHI;
Pa3BEpPHYTO U JIOTMYHO U3/1araTh CBOIO TOUKY 3pEHUSI C UCII0/Ib30BaHUEM SI3bIKOBBIX CPe/ICTB;
MOHKMMAaTh Y UCI0J/Ib30BaTh MPeUMyIlieCTBa KOMaH{HOW U UHAUBU/yaTbHON paboThl;
BbIOMpATh TEMATHUKY U METOZbl COBMECTHBIX [IeHCTBUIN C YUETOM OOLIMX WHTEPECOB U BO3MOXKHOCTEH
KaX/I0r0 ujieHa KOJIIeKTHBa;



MIpUHMMaTh LieJI1 COBMECTHOM [iesiTeJIbHOCTH, OpPraHU30BbIBaTh U KOOPJWUHUPOBATh [JeHCTBUS MO eé
JOCTIDKEHHIO: COCTaB/IATh TUIaH eHCTBUM, pacripesiesiiTh PO/ C YU6TOM MHEHHI y4yaCTHHKOB, 00CYyX/aTb
pe3y/bTaThl COBMECTHOW paboThI;

OLIeHMBaTh KayeCTBO CBOEro BK/IaZid M KaXJOr0 YYaCTHHMKAa KOMAaHZbI B OOLMII pe3ysbTaT Iio
pa3paboTaHHBIM KPUTEPUSIM;

rpeJijlaraTb HOBbIE TIPOEKTHI, OLIeHUBaTh WJeM C MO3WULIMY HOBU3HbI, OPUTMHAIbHOCTH, NPAaKTUUYeCKOU
3HaYMMOCTH;

OCYLLeCTBJ/IITb [TO3UTUBHOE CTpaTernyeckoe IOBeJleHWe B pas/IMUHbIX CUTyaLUsX, IIPOSIB/IATh
TBOPUECTBO 1 BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIE yHHUBepCa/ibHbIe yUeOHbIe JefiCTBUS
Camoopranu3anus:

CaMOCTOSITE/ILHO OCYIIIECTB/ISATh O3HABaTe/NbHYIO /1eSTebHOCTh B 00/1aCcTh (PU3MKM M aCTPOHOMUH,
BBISIB/ISITH MIPO6JIeMbI, CTaBUTh U (HOPMY/TMPOBaTh COOCTBEHHbIE 3afiaui;

CaMOCTOSITeJIbHO COCTaBJISITh TJIaH pellleHrs] paCUETHbIX U KaueCTBEeHHBIX 3ajjay, TJIaH BBITIOJIHEHUS
TPAKTHYeCKOW pabOThI C YUETOM MMEIOIIUXCS peCypCOB, COOCTBEHHBIX BO3MOXXHOCTEH U TPeITIOUTeHHUH];

JlaBaThb OLIEHKY HOBBIM CUTYaLUsIM;

PaCIIMPSTh pAMKH Y4eOHOTO TMpe/iMeTa Ha OCHOBe JIMUHBIX TTPeTIOUTeHHH;

JleJ1aTh OCO3HAHHBIN BLIOOP, apryMeHTHPOBATh €ro, OpaTh Ha cebst OTBETCTBEHHOCTD 3a PeIlleHuE;

OLIEHUBATh NMTPUOOPETEHHBIM OIIBIT;

crocoOCTBOBaTh (JOPMUPOBAHUIO M TIPOSIBJIEHUIO JDPYAUIMM B 007aCTH  (U3MKH, TOCTOSIHHO
TIOBBIIIATH CBOM 0O6pa30BaTe/IbHBIN U KY/IbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHbIA UHTE/I/IEKT:

JlaBaTh OLIEHKY HOBBIM CHTYal|UsiM, BHOCUTb KOPPEKTHUBHI B JIesiITe/IbHOCTb, OL|eHMBaTb COOTBETCTBHE
pe3ynbTaTOB LieJisIM;

B/laZieTb HaBblKaMU T[I03HaBaTe/JbHOW peduieKCMM KaK OCO3HaHUSl COBepIllaeMbIX [JeMCTBUM U
MBIC/TUTE/IbHBIX TIPOL[ECCOB, UX Pe3y/bTaTOB U OCHOBAHUI;

WCTIO/Ib30BaTh MPUEMBI pedIeKCUM IJIs OI[eHKH CUTYal[|uH, BbIOOpa BEPHOTO PellleHus;

yMeTb OLIeHMBaTb PUCKU U CBOEBPEMEHHO TIPUHUMATh PeLleHUs] M0 UX CHUXKEHUIO;

MPUHUMATh MOTHBBI U apTyMeHThbI JPYTUX MPY aHa/iu3e pe3y/bTaToB /leaTe/IbHOCTH;

TPUHUMATh Ce0si, TOHMUMasi CBOM HeIOCTaTKH U JOCTOMHCTRA;

TPUHUMAThb MOTHBbI U apTyMeHThI PYTUX MPY aHa/iu3e pe3y/bTaToB /leTe/IbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH.

B nporjecce AOCTH>XeHUs TUYHOCTHBIX pe3y/JbTaTOB OCBOEHUs TIPOrpaMMbl 10 (r3uKe Jisi YPOBHS
cpenHero o0iiero obpa3oBaHus y OOYyUarOIIMXCS COBEPIIEHCTBYETCS SMOI[MOHATbHBIA WUHTEJIeKT,
Tipe/iroJiaratoiiui copMUpOBaHHOCTh:

CaMOCO3HaHUsI, BK/IIOUAIOIIEro CIOCOOHOCTh TMOHUMATh CBOE 3MOI[MOHATILHOE COCTOSIHUE, BHU/IETh
Harpas/IeHHs] Pa3BUTHsSI COOCTBEHHOM 3MOIMOHA/ILHOM Cepbl, ObITh YBEPEHHBIM B Ce0e;

caMopery/JIMpOBaHusl, BK/IHOYalOIIero CaMOKOHTPO/Ib, YMeHHe TIPUHUMaTh OTBETCTBEHHOCTh 3a CBOE
TOBeZIeHHe, CIIOCOOHOCTh a[alITUPOBATLCS K SMOLMOHA/IBHBIM W3MEHEHUSIM U TIPOSIBISTh TMOKOCTh, OBITh
OTKPBITbIM HOBOMY;;

BHYTPeHHell MOTHBAallM{, BKJIIOUAlOIed CTpemsieHue K [JOCTW)KEeHHIO e/l U yCrexy, ONTUMHU3M,
VMHUL[MaTUBHOCTb, YMeHHe IeliCTBOBATh UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;

IMITaTHH, BK/IFOUAOIIel ClI0COOHOCTh MMOHUMATh SMOI[MOHAILHOE COCTOSIHUE JIDYTHX, YUUTHIBATh €ro
TIPU OCYIIIECTB/IEHUH OOIIeHHUsI, CITOCOOHOCTb K COUYBCTBUIO U COMEPEKUBAHUIO;

COLIMA/IbHBIX HABBIKOB, BK/IFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATL OTHOIIEHHSI C APYTUMH JIFObMHU,
3a00TUTBCS, TIPOSIBIISITH UHTEPEC U pa3peliiaTh KOH(JIUKTHI.



IMPEAMETHBIE PE3YJ/IBTATHBI

K koHIly ob6yuenuss B 10 k/iacce mpesiMeTHbIe pe3y/bTaThl HA 6a30BOM YPOBHE ZO/DKHBI OTPaXkaThb
Cc(hOpPMHPOBAHHOCTD ¥ 00YUarOIIUXCS YMEHUI:

JIeMOHCTPUPOBaTh Ha TpUMepax Pojb U MecTo (U3MKU B (HOPMUPOBAHUU COBPEMEHHOW Hay4HOM
KapTHUHBI MUPa, B Pa3BUTHUH COBPEMEHHOUW TEXHWKU U TEXHOJIOTMM, B IPAKTUUYECKOM e Te/IbHOCTH JIF0eH;

YUUATHIBaTh TPaHUI[bl TIPUMEHeHUs U3yueHHbIX (U3UUeCKUX MOJesiell: MaTepuaabHasi TOUKa,
VMHepLMaJbHasi CUCTeMa OTCuéTa, abCOMIOTHO TBEpAOE Teso, Wea/bHBIM ra3, MOJeNId CTPOEHHUSI Ta30B,
JKUJKOCTeW 1 TBEPABIX TeJl, TOUeUHBIM 3/IeKTPUUeCKUM 3apsifi MPHY pellieHUU (PU3nUecKux 3aay;

pacrio3HaBath (GuU3UUecKHe siBIeHHs (TTPOLeCChl) U OOBSCHATL MX Ha OCHOBE 3aKOHOB MeXaHHKH,
MOJIEKY/ISIPHO-KUHETUUECKOW TeOpur CTPOEeHUs] BellecTBa U 37eKTPOJAWHAMUKU: paBHOMEDHOe U
PABHOYCKODEHHOe TIPSIMOJIMHENHOe [BWKEeHWe, CBOOOJHOe Tia/leHWe Tesl, ABVDKEHHe I10 OKPYKHOCTH,
WHepIs, B3auMo/ieicTere Tes, auddysus, OpOyHOBCKOe ABW)KEHHE, CTPOEHHE >KUAKOCTeN W TBEPABIX Tel,
r3MeHeHWe 00bEéMa Tesl TIPU HarpeBaHUM (OXJIaXK/€HUH), TeTUIOBOe paBHOBeCHe, UCTIapeHue, KOHZEeHCalvs,
TJlaB/ieHue, KPUCTa//IM3alys, KWIeHWe, BAaXXHOCTb BO3/lyXa, TOBBILIEHHWEe [aBjieHUs rasa MpuU ero
HarpeBaHUM B 3aKpPbITOM COCYZe, CBSi3b MeXJy IlapaMeTpaMyd COCTOSIHMSI rasa B H30MpoLieccax,
3/71eKTpU3aLys TeJsl, B3aUMO/IeliCTBUe 3apsifiOB;

OMMChIBaTh MeXaHHWUYeCcKoe [BW)KeHWe, HCIo/b3ys (u3nueckre BeIMUMHBL: KOOp/JWHATa, IIyTh,
repeMeleHre, CKOPOCTb, YCKOpeHHe, Macca Teja, CWla, UMIIyJbC Tejla, KUHeTUYecKas >SHeprus,
MOTeHIMabHasE YHeprusi, MexaHuueckass paboTa, MexaHW4YecKass MOL[HOCTh; TPH OMMCAHWUM TPABUIHHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T WCIIO/Ib3yeMbIX BeIMUWH, WX O0003HauUeHWS U e[WHUI[bI, HAXOJUTh
(hopMyibl, CBSI3bIBatOIIME JaHHYIO (PU3MUECKYI0 BeJTMUUHY C PYTUMU BeJIMUMHAMU;

OMUCHIBAaTh U3yueHHbIe TerIOBble CBOMCTBA Tel W TEIUIOBble SIBJIEHUS, HCIO/b3ys (GU3UUecKre
BeJIMUMHBI: [laBjieHWe Tas3a, Temreparypa, CpeAHsisi KWHeTUuecKasi SHeprusi XaoTHUYecKOro [ABMKeHUs
MOJIEKY/I, CpefiHeKBaipaTUUHasi CKOPOCTb MOJIEKYJ/I, KOJIMUeCTBO TeIJIOThl, BHYTPEeHHssI 3Heprus, paboTa
rasa, Ko3(ghulMeHT MoJie3HOro AEeMCTBUSI TEIUVIOBOTO [BUraresisi; MPU OMUCAHUM TIPaBUIBHO TPAKTOBAaTh
(bu3nyecKuid CMBIC/T HCTIONb3yeMbIX BeMUWH, WX O0003HaueHWs W eAWHUIbI, HAaXOAWUTb (POPMYJIBI,
CBsI3bIBAIOLLME JAHHYI0 (DM3UUECKYH0 BEJIMUMHY C APYTMMH Be/IMUKHaM;

OMNMCHIBaTh M3YUEHHbIE 3/IeKTPUYEeCKre CBOMCTBA BellleCTBA U 3/€KTPUUYECKHe siBJIeHUs (IIPOLIeCcChl),
WCI0/Ib3ysl (pu3nueckre BeUUMHBI: 3JIeKTPUUYeCKUi 3apsifi, 3/IeKTpuueckoe Tojie, HarnpsyKEHHOCTh IO,
MOTeHLIMa/A, pa3HOCTb TIOTEHLMAsoB; TP OMMCAHUM TIPAaBWIBHO TPaKTOBaTh (PU3MUECKUM CMBIC/
WCIT0/Ib3YeMbIX BeJNMYMH, UX 0003HaueHWs W eAUHMIIbI; YKa3biBaTb (POPMYJIbI, CBSI3bIBAIOIIME [JaHHYIO
(bU3MUeCcKyro BeJIMUMHY C JPYTMMHU BeJIMUMHaMU;

aHaM3MpOBaTh (PU3HMUecKUWe MPOLeCChl U SIBJIEHUs], UCTOJb3ys (r3uueckue 3aKOHbl U TPUHLIUIbL:
3aKOH BcemupHoro TsaroteHus:, I, II u III 3akoHbsl HblOTOHA, 3aKOH COXpaHeHUs MeXaHWYeCKOW SHepruw,
3aKOH COXPaHeHMsI UMITyJ/IbCa, MPUHLIUI CYTIeprO3ULIMA CHJT, IPUHLIUI PaBHOIMPAaBUS UHEPLIMA/IbHBIX CUCTEM
OTCUéTa, MOJIEKY/IIPHO-KMHETUUYECKYI0 TEOPUI0 CTPOEHMsl BelecTBa, ra3oBble 3aKOHbI, CBSI3b CpeJHeH
KWUHETUUECKOW SHEprMM TEeIUIOBOTO [JBM)KEHUS MOJIEKYJ C abCOJIFOTHOW TemIlepaTypoM, TepBbIi 3aKOH
TepMOJVMHAMMUKH, 3aKOH COXpaHeHWsl 3/IeKTPUUeCKOro 3apsiZia, 3akoH KysioHa, Tpu 3TOM pas/ivyarhb
CJIOBECHYIO (OPMY/IMPOBKY 3aKOHA, €ro MaTeMaTHUeCKOe BbIpakKeHWe W YCI0BUSl (TpaHUIlbl, 00JIaCTH)
MPUMEHUMOCTH;

00OBSICHSITE OCHOBHBIE TIPUHLIUTIBI 1eHCTBHS MAallTiH, TIPUOOPOB U TEXHUUECKUX YCTPOMCTB; pa3/MyaTh
ycJioBUsI X 6e301acHOT0 MCI0/Ib30BaHUSI B TIOBCEIHEBHOM YKU3HH;

BBITIOJTHSITh SKCIIePUMEHTHI 10 UCC/IeI0BaHuUI0 (PU3MUeCKUX sIBJIEHUI U TIPOL[ECCOB C UCMOIb30BaHUEM
MPSIMBIX U KOCBEHHBIX M3MEpPEeHH, MpHW 3TOM (OpPMyIMpOBaTh MpobsemMy/3ajjauy W TUIOTe3y yueOHOTro
JKCTIepUMeHTa, CoOMpaTh YCTaHOBKY U3 TMpEAJOKEHHOTO 000py/0oBaHUs, TIPOBO/UTh OMBIT U
(hopMynMpoBaTh BHIBOIbI;

OCYIIIeCTB/ISAITh TIPsSIMble M KOCBEeHHble HW3MepeHHs (U3NUeCKUX BeJIMUYMH, TIPU 3TOM BbIOMpATh
ONTUMA/TBHBIN CTIOCOO M3MepeHHs U UCITO/Ib30BaTh U3BECTHBIE METObI OLIEHKH TTOTPEITHOCTeN U3MepeHuH;



WCC/IeloBaTh  3aBUCUMOCTH  MeXAy (U3MUeCKUMH BeJMUMHAMM C  HCIIOJIb30BaHUEM  TIPSMBIX
M3MepeHuH, TIpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH pPe3yJbTaThl TIOJYYEeHHOW 3aBUCHUMOCTH
(bU3KUeCKUX BeJTMUMH B BH/Ie TaO/IUI] ¥ TPadMKOB, Zie/laTh BHIBO/IBI TI0 Pe3y/IbTaTaM UCC/IeZI0BaHUS;

cobsroiaTh TipaBMIa 0e30MacHOr0 Tpyza TMpH TPOBeJeHWH WCC/IeIOBaHMN B paMKax yueOHOro
JKCIIepUMeHTa,  y4eOHO-MCCie[oBaTe/IbCKOW W TIPOEKTHOW — JIeSITeIbHOCTM C  KMCIOJIb30BaHUEM
M3MEePUTE/TbHBIX YCTPOMCTB U 1abopaTOpHOTro 000PY/I0BaHUS;

pellaTh pacyéTHbIe 3a/jauu C SIBHO 3a/laHHOM (DH3UUeCKON MOJIe/bI0, UCIIONb3Ys (hr3nUecKre 3aKOHbI
Y MPUHLIMITEL, HA OCHOBE aHajM3a yCJIOBUs 33/lauMl BbIOMpaTh (PU3NUECKYI0 MO/ieJib, BbIIeNSITh hu3ndecKre
Be/IMUMHBI U (OPMYJbl, HeOOXOAUMbIe /711 e€ pellleHHs], TMPOBO/IUTh PAaCUYeThl U OLIeHHWBATh PeasbHOCTb
TMOJTyUeHHOTO 3HaueHUst (PU3UYeCcKOol BeJTMUMHbI;

pelliaTh KaueCTBeHHbIe 33/jaud: BbICTPauBaTh JIOTMUECKU HEMIPOTUBOPEUUBYIO L[ETIOUKY pacCyAeHui
C OTIOpO# Ha M3y4yeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (hr3UUecKre siBJIeHUS;

WCTO/Ib30BaTh TIPU PEIIeHUH YyueOHBIX 3aJau COBpeMeHHble WH(OPMAIMOHHBbIE TEXHOJIOTHUH ISt
MOUWCKa, CTPYKTYPUPOBaHUS, UHTEpIipeTaliid | TIpe/iCTaB/leHuss yueOHOW U Hay4HO-TIOMYJISAPHON
vH(bOpMallK, TIO/IyUeHHOM W3 pPa3/MUHBIX HWCTOYHWUKOB, KPUTMUECKU aHAIU3UPOBATh II0/Ty4aeMyto
“H(opMalHio;

MPUBOJIUTEL TIPUMEPHI BKJ/IaZla POCCUMCKUX W 3apyOe)KHBIX YUYEéHbIX-(DHU3UKOB B pa3BUTHE HAYKHU,
00BsICHeHHE TIPOL[ECCOB OKPY KAKOIIIero MHUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCTIO/b30BaTh TEeOpeTHUeCKHWe 3HaHUsA 10 (U3MKe B TIOBCEJHEBHOW >KU3HU [Jisi oOecrieueHust
6e3omacHocTy Tipu obpaiieHny ¢ IpUOOPaMU U TEXHUUECKUMH YCTPOUCTBAMM, [IJisi COXPAHEHUS 3710POBbS U
Co0JTFO/IeHHsI HOPM 9KOJIOTUYeCKOT0 TIOBe/IeHUsI B OKPY>Katolllell cpefe;

paboTaTh B TPYIIE C BBIMIOJIHEHUEM pa3/IMUHBIX COIMAIBHBIX POJIeH, TJIAaHUPOBaTh pabOTy TPYIIIIb,
parMoHabHO pacripefieNisiTh 00S3aHHOCTA W TJIAHUPOBATh JleATeTbHOCTh B HECTAHJAPTHBIX CHUTYal[UsiX,
a/IeKBaTHO OLIeHMBATh BKJIaJ| Ka’KJ0r0 U3 YYaCTHUKOB I'PYTIITLI B pellieHre PacCMaTpUBaeMOi Mpo0JieMbl.

K koHily ob6yuenusi B 11 k/iacce mpesiMeTHble pe3y/bTaThl Ha 6a30BOM YPOBHE IO/DKHBI OTPaXkaThb
Cc(hOpPMHPOBAHHOCTH Y 00YUarOIIUXCS YMEHUI:

JIEMOHCTPUPOBaTh Ha TPUMepax pojb U MeCcTo (u3MKu B (HOPMHUPOBAHUM COBPEMEHHOW HAay4YHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOUW TeXHUKU W TEXHOJIOTHM, B MPaKTUUeCKOW AesTeTbHOCTH JIt0jIeH,
1IeJIOCTHOCTb Y eIMHCTBO (PM3UUeCKOU KapTHUHBI MUPa;

YUUTBIBaTh TPAHUI[bl TMPUMEHEHUs] W3YUeHHbIX (DU3NUECKUX MO/iefieil: TOUeUHBIM 3/IeKTPHUUeCKU
3apsifi, Iy4 CBeTa, TOUeUHBIM UCTOUHUK CBETa, si[jepHasi Mo/le/lb aTOMa, HYK/IOHHasi MO/ieJib aTOMHOTO sifipa
MpU pellieHUy GU3NUeCKUX 3a/1ay;

pacrio3HaBaTth GuU3NUeCKHe sBIeHHs (MpollecChl) W OOBSICHATH MX HAa OCHOBE 3aKOHOB
3/1eKTPO/IMHAMUKU Y KBAHTOBOUW (PU3UKU: 37IeKTpHUUecKasi TPOBOAUMOCTb, TEIJIOBOe, CBETOBOE, XMMHUECKOe,
MarHUTHOEe [IeHCTBUS TOKA, B3aWMO/IEMCTBUE MArHUTOB, 3/IeKTPOMAarHUTHas WHAYKLWSA, [eHCTBHe
MarHUTHOTO TI0JIs1 Ha TMPOBO/IHUK C TOKOM U JIBIDKYIIUKCS 3apsifi, 37IeKTPOMarHUTHbIe KOjie0aHUsI U BOJIHBI,
TPSIMOJIMHEeHOe pacrlpoCcTpaHeHue CBeTa, OTpakKeHue, TpesioMyieHre, WHTepdepeHIus, AUPpPaKiusS U
nosisipu3aljysi CBeTa, AUCIiepcusi cBeTa, (oTo3meKTpuueckuid 3dekt (dhoTosapdeKT), cBeTOBOE /aBiieHUe,
BO3HUKHOBEHHeE JIMHeHUaToro CrieKTpa aToMa BOJ0pO/ia, eCTeCTBeHHAsl U MICKYCCTBEHHAsl Pa/IH0aKTUBHOCTb;

ONMChIBaTh ~ M3yueHHble CBOWMCTBA BellecTBa (JIeKTpUUECKHe, MarHUTHble, ONTHYeCKHUe,
3JIEKTPUYECKYI0 MMPOBOAMMOCTb Pa3/IMUHBIX CPe/l) U JIeKTPOMarHUTHbIe SiBJieHHUs1 (TIPOLIeCChl), UCTIONb3YS
(ur3nueckre BeMUMHBI: 3/IEKTPUUECKUM 3apsi]i, CUjla TOKa, 3/IeKTpUUecKoe HampsbKeHue, 3/eKTpUueckoe
COTIPOTHBJIEHWE, PA3HOCTh TIOTEHIMA/IOB, JIEKTPOJABIKYIIasi Cujla, paboTa TOKa, UHAYKLMS MarHATHOTO
nosisi, cuna Awmriepa, cuna JlopeHija, UHAYKTUBHOCTb KATYIIKH, SHEPrysl 3JIeKTPUUYECKOr0 U MarHUTHOTO
rojield, TepuojJ, U 4YacToTa KosiebaHuWi B KosebaTeslbHOM KOHTYpe, 3apsiy M CHla TOKa B TIpoLjecce
rapMOHUYECKUX 37IeKTPOMArHUTHBIX KojieOaHW, (OKyCHOe pacCTOSTHMe W ONTHUecKas CU/a JIMH3bI, TIPH
OMUCAaHWY TIPAaBU/IbHO TPAKTOBAaTh (DU3WUECKUH CMBICJ HCIIOMb3YEMBbIX BeIWUMH, WX 0003HaueHUs U
e/IMHUILIbI, YKa3bIBaThb (HOPMYJIbI, CBSI3bIBAIOLIME JAHHYI0 (PU3MUECKYH0 BeJTMUMHY C JPYTUMH BeJINUMHAMHY;



OTMChIBaTh U3yUYeHHble KBAaHTOBble SIBJIEHHMSI W TIPOLIECCHI, WCIIO/b3ysl (hr3nueckre BeTUUYMHBIL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, [I/TMHA BOJIHBI U YaCTOTa CBeTa, JHEPTUsl U UMITY/IbC (OTOHA, TIepUO/
ToJTypacriajia, SHeprusi CBSI3U aTOMHBIX sifiep, TPY ONHMCAHWW MPABWILHO TPAKTOBaTh (PU3MUECKUM CMBICIT
WCTIO/Ib3yeMbIX BeJIMUMH, WX 0003HAaueHWs M eUHHLIbl, YKa3bIBaThb (DOPMYJIbI, CBSI3bIBAIOIIVE JaHHYIO
(U3NUeCKYIO BEJTMUMHY C APYTUMH BeJTMYMHAMMU, BBIYMCIISATEH 3HaUeHHe (hU3NUeCKOol BeJTMUMHBI;

aHa/IM3UPOBaTh (HM3MUECKHe TPOLIeCChl W SIBJIEHUS], UCTIONB3ys (U3ndecKre 3aKOHBbI W TPHUHLIUIIBL:
3akoH Owma, 3aKOHBI TMOC/IeZI0BaTe/IbHOIO U Tapasuie/lbHOTO COeJMHEHUsT TIPOBOJHUKOB, 3aKOH [DKOyisi—
JleH1ja, 3aKOH 3/IEKTPOMAarHUTHOM WHIYKLWW, 3aKOH TIPSIMOJIMHEMHOTO pacmpOCTPaHeHUsI CBeTa, 3aKOHBI
OTpakeHUsI CBeTa, 3aKOHbI TpeJiOM/IeHUs] CBeTa, ypaBHeHMe OWHINTelHa A/ (oTo3(deKTa, 3aKOH
COXpaHeHUs SHEPruM, 3aKOH COXPAaHEHWs] WMITY/IbCa, 3aKOH COXpaHeHHWsl 3JIeKTPUUeCKOro 3apsifa, 3aKOH
COXpaHeHWss MaCCOBOTO YMCJIa, TOCTy/IaThl bopa, 3aKOH paZiIMOaKTUBHOTO pacriazia, MPU 3TOM pPa3/iuyaTh
C/IOBECHYIO (OPMYJ/IUPOBKY 3aKOHA, €ro MaTeMaTHueckoe BbIpaXKeHHe W YC/IOBHs (TpaHULbI, 00s1acTh)
TIPUMEHHUMOCTH;

OTipe/ie/ISiTh HarpaB/ieHWe BeKTOpa WH/YKLMHU MarHUTHOTO T10Jisl TIPOBO/IHUKA C TOKOM, CHJTbI AMIiepa
u cuiel JlopeHtiia;

CTPOUTH U OTIMCHIBaTh N300pakeHHe, co3/jaBaeMoe IJIOCKUM 3ePKasioM, TOHKOM JTMH30M;

BBITIO/THAT YKCTIEPUMEHTHI 110 UCC/IeJOBaHUI0 (PU3NUeCKUX sSIBJIEHUH 1 TIPOLIECCOB C MCII0J/Ib30BaHUEM
MPSIMBIX M KOCBEHHBIX W3MepeHWM: NP 3TOM (OopMy/IMpoBaTh TpobseMy/3aziauy W TUTIOTe3y y4ueOHOro
JKCTIepUMeHTa, CoOMpaTh YCTaHOBKY U3 TMpPEAJOKeHHOTO 000py/0BaHUS, TIPOBOJUTh OMNBIT U
(hopMy/IMpOBATh BBIBOJB;

OCYIIEeCTB/IATh TIPSIMble M KOCBEHHbIe H3MepeHHs (PU3NYeCKUX BeMUYMH, TIPU 3TOM BbIOMDATh
ONTUMAJbHBIN C11I0CO0 U3MePeHUsl 1 MCI0/Ib30BaTh U3BECTHBIE METO/IbI OIIeHKH TTOTPEITHOCTeN N3MepeHUH;

WCC/Ie/]0BaTh 3aBUCMMOCTH (DU3UUECKUX BEJTMUMH C MCIO/Ib30BaHUEM TPSIMbIX U3MEPEHUI: TTPU 3TOM
KOHCTPYMPOBaTh YCTaHOBKY, (PMKCUPOBAThH Pe3y/bTaThl MOJyUeHHON 3aBUCUMOCTH (PU3UUeCKUX BeJMUMH B
BU/Jie Tab/sui ¥ TpPaUKOB, /ieNIaTh BBIBOABI 110 pe3yJibTaTaM MCC/ieI0BaHuUS;

cobmoiaTh TIpaBWia 0e30mMacHOro TpyZAa TIPU TIPOBEJEHWH WCC/e/JOBaHMN B paMKax ydeOHOro
JKCTIepUMEHTa,  yueOHO-UCC/Ie[ioBaTeIbCKOM W TMPOEKTHOW  /IeATeNIbHOCTA C  HWCIO/Ib30BaHUEM
M3MepUTe/bHBIX YCTPOMCTB ¥ 1ab0paTopHOro 000pyA0BaHKS;

pellaTh pacuyéTHbIE 33/jauy C SIBHO 3a/laHHOMN (hr3rueckol Mo/ienbo, UCI0Jb3ys (pr3nueckre 3aKOHbI
Y TIPUHIIMITBI, HA OCHOBE aHa/M3a yCJIOBUS 3a[jaud BbIOMpaTh (U3NUYECKYIO MO/Ie/Tb, BBIAEITh (pru3ndecKre
BeJIMYMHBI U (OPMYJIbl, HEOOXOUMbIe il €€ pellleHHs, MPOBOJUTh PACUYEThl M OIIEHUBATh PeajbHOCTh
TO/TyYeHHOT0 3HaueHus1 (PU3nuecKoi BeTMUUHBI;

pelllaTh KaueCTBEHHbIE 3a/laui: BbICTPAUBATh JIOTHUECKH HETIPOTUBOPEUMBYIO LIETIOUKY PAaCCyKIeHUH
C OTIOpO¥ Ha W3yuYeHHbIe 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3ruecKue siBJIeHMs;

WCTIOIb30BaTh TIPU PeIIeHUH yueOHBIX 3ajjau COBpeMeHHble WH(OPMAIMOHHBbIE TEXHOJIOTHUHU ISt
MOWCKa, CTPYKTYPHUPOBAHUS, WHTEpPNpPeTaluy U TIpeJCTaBleHuss y4eOHOM U HAy4YHO-TIOMYJISIPHON
vHpOpMAIUM, TIOJly4YeHHOW W3 pa3/IMUHbIX HCTOUYHUKOB, KPUTHUYECKU aHAIM3UPOBAaThb IOy4aeMyro
VH(pOpMaLIo;

OOBSCHATH TIPUHLIUITBI A€HCTBUSI MAllMH, PUOOPOB U TeXHUYECKUX YCTPOUCTB, Pa3/uuaTh yCIOBUS
rx 6e3011aCHOTO UCI0J/Ib30BaHUs B TTOBCEJHEBHOM »KH3HHU;

MIPUBOJAUTEL TIPUMEPHI BK/afla POCCUHCKUX U 3apyOeXKHBIX yUuéHBIX-(DM3UKOB B pa3BUTHE HayKd, B
00BsICHeHHe TIPOL[eCCOB OKPY KAKOIIIero MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCTIO/Ib30BaTh TeOpeTHUeCKHWe 3HaHUs 10 (U3MKe B TIOBCEJHEBHOW >KU3HU [Jis1 0oOecrieueHust
Oe3omacHOCTH TIpU 0OpallieHrH C TpUOopamMK ¥ TEXHUYEeCKMMH YCTPOMCTBAaMH, /IJIsi COXPaHeHHs! 370POBbs U
Co0JTF0/IeHHsI HOPM 9KOJIOTUYeCKOT0 TIOBe/IeHUsI B OKPY>Kalolleli cpefe;

paboTathk B TpyIIe C BBITIOJHEHUEM pa3/IMYHbIX COLMANBHBIX POJieH, MIaHUpOBaTh paboTy IPyTIIIbI,
palLMOHa/IBHO pacIpeZensTh 00s3aHHOCTU W TUIAHUPOBATb IeSITE/IbHOCTh B HECTaHJAPTHBIX CUTYaLUsX,
a/IeKBaTHO OLIeHMBATh BKJIaJ| Ka’KJ0r0 U3 YYaCTHUKOB I'PYTIILI B pellieHre PacCMaTpUBaeMOit po0JieMbl.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KonnuecTBo uyacoB J/IeKTPOHHBIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kourposbhsbie | [IpakTHuecku
NPOrpaMMBblI Bcero oOpa3oBaTe/bHBIE
paboTbI e paboTbI
pecypchbl
Pa3pen 1. PI3BNKA 1 METObI HAYYHOI'O ITIO3HAHUSA
bubnmoreka LJOK
1.1 ®u3KKa U MeTO/Ibl HAYUYHOI'O TI03HaHUs 2 hitps:/m.edsoo.rw/7fA1bE72
Wtoro no pasgeny 2
Pa3pen 2. MEXAHUKA
2.1 KunemaTtuka 5 Bubmiorexa IOK
https://m.edsoo.ru/7f41bf72
bubnroreka LJOK
2.2 Huanika 7 https:/m.edsoo.ru/7f41b{72
bubmoreka IIOK
2.3 3aKOHbI COXpaHeH!sl B MeXaHHUKe 6 1 1 hitps:/m.edsoo.r/7f41bf72
Wtoro no pa3peny 18
Pa3pen 3. MOJIEKYJISIPHASI ®U3UKA 1 TEPMOJVUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOMN 9 1 Bubmioreka IIOK
’ Teopuu https://m.edsoo.ru/7f41bf72
bubmoTeka [IOK
32 OCHOBEI TePMO/HHAMHKi1 10 : https:/m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BellleCTBa. 5 Bubmoreka IIOK

®a30Bble nepexo/bl

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




WTtoro no pasgeny

24

Paszpen 4. 9JIEKTPOJUHAMUKA

bubmmoreka IIOK
4.1 DNeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
40 [ToCcTOSIHHBIN 3/1eKTPUYECKH TOK. TOKU B 1 bubmoreka LIOK
' pasIMyHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wroro no paspeny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 K/TACC

KonuyecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHMe pa3/e/ioB U TeM (yudposBbie)
Ne i/ KonTtposbhbie | IIpakTnueckue
nporpamMMsbI Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchl
Pazpgen 1. OJIEKTPOJIUHAMUKA
11 MarnutHoe 1osie. 3/1eKTpPOMarHUTHast 1 1 3 Bbubmoreka LIOK
' VHYKLYs https://m.edsoo.ru/7f41c97c
Ntoro no pa3peny 11
Pazpgen 2. KOJIEBAHUSA U BOJ/IHBI
21 MexaHuueckue U 3/1eKTPOMarHuTHbIe 9 1 bubmoreka LIOK
’ Kos1e6aHust https://m.edsoo.ru/7f41c97c
29 MexaHuyeckye U 3/IeKTPOMarHuTHbIe 5 1 bubmoteka LIOK
’ BOJTHBI https://m.edsoo.ru/7f41c97c
23 Orrmuka 10 3 Bubmorexa [JOK
https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 24

Pa3zen 3. OCHOBBI CITEIIIAJTIbHON TEOPYN OTHOCHUTE/IbHOCTH

31 OcHOBBI CrieLaIbHON TeOpUU 4 1 bubnuoreka IIOK
' OTHOCUTETBHOCTU https://m.edsoo.ru/7f41c97c
Wroro no pa3zpeny 4
Pazgen 4. KBAHTOBASA ®U3UKA
. bubmoreka IIOK
4.1
OIIEMEHTE! KBAHTOBOH OMTHKH 6 https://m.edsoo.ru/7f41c97c
bubmoreka IIOK
4.2 Crpoetie aToma 4 https://m.edsoo.ru/7f41¢97c
4.3 ATtomMHOe s1po 5 Bubmoteka LIOK




https://m.edsoo.ru/7f41c97c

Ntoro no pa3zpeny

15

Pazpen 5. 9JIEMEHTBI ACTPOHOMUHA U ACTPO®U3UKHA

5.1 DyieMeHTbI aCTPOHOMUM U aCTPO(U3UKU 7 Bubmiorexa [JOK
https://m.edsoo.ru/7f41c97c

Ntoro no pa3speny 7
Pa3pen 6. OBOBINAIOIIEE ITIOBTOPEHUE

6.1 O6o01atoiiee MOBTOPeHME 4 ng;jjgf:g;grou/f £41c97c
Ntoro no paspeny 4
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIE
Jara
No uucdpoBbie
Tema ypoka KonTposibHubie | IlpakTnueckue | H3y4YeHH
n/n Bcero o0pa3oBarTe/IbHbIE
paboThI paboThI A
pecypchl

1 ®u3uKa — Hayka o npupoje. HayuHsle 1 bubsmmoreka IIOK
MEeTO/bI IT03HAaHUA OKPY KaroLLero Mupa https://m.edsoo.ru/ff0c32e2
Ponb u MmecTo pu3uku B poOpMUPOBaHUU

2 COBPEMEHHOM (Elja YHOU K(z ”PF)I/IHIE; MHpa 1 Bubmaorexa OK

P N y P Pv ’ https://m.edsoo.ru/ff0c33e6
B MMPaKTUUECKOU [1eATe/TbHOCTH JIF0/ler
MexaHHuUeCKoe JBH)KEHUE.

3 OTHOCUTETBHOCTh MEXaHUUECKOT0 1 bubnumoreka LIOK
nBwkenus. [lepemellieHre, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe npsiMo/IMHEeHHOoe 1 bubmmoreka IIOK
JBIDKeHHe https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe NpsSIMOTMHEHOe 1 Bubmioreka IIOK
JBUKEHHE https://m.edsoo.ru/ff0c372e

6 CBo0oiHOe TIafieHue. Y CKOpeHHe 1 bubmmoreka LIOK
CBODOOHOrO Ta/ieHus https://m.edsoo.ru/ff0c39cc

7 KpuBonvHeliHoe gBrkeHue. [IBrkeHne 1 Bubmioreka IIOK
MaTepHraJTbHOU TOUKU 10 OKPY>KHOCTH https://m.edsoo.ru/ffO0c3ada
[TpuHumn oTHOCUTENLHOCTH ['anmues.

8 VHepranbHble CUCTeMbl OTCUeTa 1 Bubmiorexa IOK

pH . ’ https://m.edsoo.ru/ff0c3be8
[TepBbiii 3ak0H HeroTOHA
9 Macca tena. Cuna. IlpuHumn 1 bubmioTeka 1IOK




CyTieprio3uiuu cui. Bropotii 3akoH
HbroTOHa /17151 MaTepyabHOU TOUKU

https://m.edsoo.ru/ff0c3be8

Tpetuii 3akoH HeroTOHa f/151

bubmmoreka IIOK

10
MaTepHrabHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroreHus. Cusa

11 TsbKeCTH. [TepBas KocMuueckas Bubmaotexa OK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTb
Bbubmmoreka LIOK
12 Cuia ynpyroctu. 3akoH I'yka. Bec tena
yHpy y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapuLeHT TpeHus.
13 Cuna cgn OTI/IE.JIte)I/(I:l;)I1;l )51 BI/IE(EHI/II/I Bubmiotexa OK
p PHA https://m.edsoo.ru/ff0c3f76
Tesa B XKUAKOCTHU UK rase
[TocTynarenbHOe U BpalllaTe/ibHOEe

14 JIBIDKeHHe abCOTFOTHO TBEPZOTO Tea. bubmmoreka LIOK
MowmeHT cuibl. [11euo cunel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPZOro Tena
VmMnyibc MaTepranbHON TOUKH,

15 CHCTeMbI MaTepHa/IbHbIX TOUEK. Bbubmorteka IIOK
VIMIty/ibC cuiibl. 3aKOH COXpaHeHUst https://m.edsoo.ru/ff0c43d6
HMMITy/IbCa. PeakTUBHOe [IBI)KEeHHe
PaboTa ¥ MOIITHOCTb CHJIBI.

16 KuHeTnyeckasi sHeprvsi MaTepuaJbHON bubmoTeka [IOK
TOUkH. Teopema 00 U3MeHEeHUH https://m.edsoo.ru/ff0c4502
KUHEeTUUeCKOUW 3Heprum

17 [ToTeHuManbHast 3HEpPruUs. bubmioTeka LIOK

[MoTeH1ManbHAsE SHEPTHsI YTIPYTO
ZIebopMHUpOBaHHOM MPY>KUHBI.
[ToTeHIManbHAsE SHEPTUsl Tesia BOIM3U

https://m.edsoo.ru/ff0c461a




IMIOBEPXHOCTHU 3eMu

18

[ToTeH1MabHBIE U HETTOTEHL[AA/TbHbIE
cunbl. CBsi3b pabOThI HETIOTEHIIUATBHBIX
CHUJI C U3MEHeHHEeM MeXaHUUYeCKOu
SHePryuy CUCTeMbI Tesl. 3aKOH
COXpaHeHUs MeXaHUYeCKOW SHepruu

Bubmioreka IIOK
https://m.edsoo.ru/ff0c478c

19

JIabopatopHasi pabora «VccrnenoBaHue
CBs13U PabOThI CUJTBI C U3MEHEeHHeM
MeXaHU4YeCKOUW SHepPruM TeJia Ha
TIpUMepe PaCTSHKeHUsT Pe3MHOBOTO

KTy Ta»

20

KoHTpospHast paboTa 1o teme
«Kunemaruka. /JuHaMuKa. 3aKOHbI
COXpaHeHHUsI B MeXaHUKe»

bubmmoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBI€e TIO/I0’KEeHUST MOJIEKY/IIPHO-
KWHeTHUecKoi Teopud. bpoyHoBcKoe
JBwkeHue. [luddysus

bubmioTeka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JABWKEHHs U B3aUMO/IeliCTBUS
yacTull BeljecTBa. Moiesin CTpoeHus
ra3oB, KUAKOCTel U TBEPJBIX Tesl

23

Macca monekyJs. KonmuecTso BelliecTsa.
ITocTtositHHasi ABoragpo

24

TerizioBoe paBHOBecue. TemriepaTypa U
eé usMmepenue. [IIkana Temmneparyp
Lenbcus

25

Npeanbhbiii ra3 B MKT. OcHoBHOe
ypaBHeHne MKT

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c4fde

26

AbGcosroTHasi Temriepatypa Kak Mepa

bubsmmoreka IIOK




Ccpe/iHell KWHeTUUYeCKON SHepruu
JIBIDKEHUST MOJIeKY/1. Y paBHeHHe
MenpeneeBa-KnarmnelipoHa

https://m.edsoo.ru/ff0c511e

27 3akoH [lanbToHa. ['a30Bbie 3aKOHBI
JlabopatopHasi pabota «VcciemoBaHue

28 3aBUCUMOCTU MeX/y napameTpaMu
COCTOSIHUSI pa3pe’KeHHOr 0 ra3a»

79 W3onporieccel B ueaabHOM rase U ux bubmmoreka LIOK
rpacduueckoe rnpezcTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprus
TePMOJAVUHAMUUECKON CUCTEMBI U

30 criocoObl eé u3meHeHust. KonmmuecTBo bubnumoreka LIOK
TEeTUIOTHI ¥ paboTa. BHyTpeHHsIsI https://m.edsoo.ru/ff0c5952
SHeprus OAHOATOMHOI'O U/eabHOrO
rasa

bubmoTeka 1IOK
31 Buapr renionepeatu https://m.edsoo.ru/ff0c5¢36
Y nenbHast TEMJIOEMKOCTH BellleCTBa.
bubmoTeka 1IOK
32 KosinuecTBO TemioTsl 1ipu
. https://m.edsoo.ru/ff0c5c36
Teruionepejaue. AuabaTHBIN MpoIecc

13 [TepBbiii 3aKOH TEPMO/IMHAMUKHU U €70 bubmmoreka IIOK
TPUMEHEeHHe K U30IpoLieccam https://m.edsoo.ru/ffOc5efc

34 HeobGpaTrMoCTh MPOIeCCOB B TIPUPO/IE. bubmmoreka IIOK
BTopoii 3aK0H TepMOJUHaMUKU https://m.edsoo.ru/ff0c6230

35 [Tpunuun gevicteus 1 KI1/1 TeryioBoit bubmmoreka IIOK
MallIHHbI https://m.edsoo.ru/ff0c600a

36 Lukn Kapxo u ero KII/I

37 OKonoruueckue rpooIeMbl




TEIVI0O3HEPreTUKn

O6061maroIiui ypok «MoJiekyasipHast

bubmmoreka IIOK

38
¢u3vka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTpospHast paboTa 1o Teme
39 «MonekysipHasi pusnka. OCHOBbI Bubmorexa LIOK
/AP ' https://m.edsoo.ru/ff0c6a50
TepPMOJUHAMUKN»
40 [Tapoobpa3oBaHue 1 KOHZEHCALHSI. Bbubmoteka IIOK
WcnapeHue v KureHve https://m.edsoo.ru/ff0c63b6
A1 AGcosroTHasi U OTHOCUTENbHAs Bubmioreka IIOK
BJI&)KHOCTh BO3/yXa. HachlIlieHHbI rap https://m.edsoo.ru/ff0c64d8
Tséppgoe teno. Kpucramimnueckue u
4 amop(Hble Tena. AHU30TPONUS CBOMCTB bubmmoreka IIOK
KpucTaioB. 2KUaKue KpUCTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepUasbl
[TnaBneHvie u KpUCTa//IM3aLvs.
43 Y penbHas TeruioTa 1iaB/ieHUs Bubmaorexa OK
A ) https://m.edsoo.ru/ff0c6708
Cyb6simariust
bubmmoreka IIOK
44 y 6
DABHEHHE TEILTOBOTO DATAHCA https://m.edsoo.ru/ff0c6820
OnekTpu3aLys Tes. DJIeKTPUUYeCKU
45 3apsaz. [IBa BUJja 3/1eKTpUUeCKUX Bubmiorexa [JOK
DA A P https://m.edsoo.ru/ff0c6bcc
3aps/ioB
[IpoBOHUKM, TUSTIEKTPUKU U
46 I'IOPJI HAOBO HI/'?KI/I 3aK0pH COXpaHeHusl Bubmaotexa OK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
3JIeKTPUYECKOro 3apsija
B3aumopeiicTBue 3apsijoB. 3aKOH
N . bubmmoreka IIOK
47 Kynona. ToueuHsblil 3/1eKTpUUeCKUI

3apsif

https://m.edsoo.ru/ff0c6ced




HaHpﬂ)KéHHOCTb 3JIEKTPHUYECKOT'O IM0JIA.

[TpUHLMIT CyTIePIIO3ULIUU

bubmmoreka IIOK

48 3/71eKTpUUeCcKux rojei. JInHuu https://m.edsoo.ru/ff0c6df2
HaTpsHKEHHOCTU
49 PaboTa CuJT 3/1eKTPOCTaTHUECKOTO TTOJIS. bubmmoreka IIOK
IToteHuman. Pa3HOCTb TIOTEHL[AAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKM U IU3/IEKTPUKU B
50 anpeKTp'iCTaTqu'iKOM nonIe. Bubmaorexa OK
https://m.edsoo.ru/ff0c7018
[wvsnekTpuueckasi TPOHULIAEMOCTD
, bubmmoreka IIOK
>1 IMEKTPOEMKOCTE. Kongercarop https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTb MJIOCKOTO
52 KOH/IeHCaTopa. JHeprus 3apsiKeHHOro Bubmaorexa OK
https://m.edsoo.ru/ff0c72c0
KOH/leHcaTopa
£3 JlabopaTopHasi paborta "V3mepeHue
3/1eKTPOEMKOCTH KOHleHcaTopa"
[TpuHLUI eMICTBUS U TIPUMEHeHe
KOH/IeHCaTOPOB, KOMMUPOBAaIbHOT O
54 anrapara, CTPyWHOI'O [IpHUHTepa.
DJIeKTpoCcTaTuyeckas 3allura.
3a3emsieHHe 371eKTPOIIPUOOPOB
ONeKTpUUYeCKri TOK, yCJIOBUS €r0
cyljecTBoBaHUs. [10CTOSIHHBIN TOK.
55 Cwuna Toka. HampsbkeHnue.
Cornpotusrenue. 3akoH OMa aj1s
y4JacTKa Lenu
56 [TocnegoBarenbHOe, MapasieabHOe, bubmioTeka 1IOK

CMellaHHOe CoeIMHeHKe ITPOBOAHHUKOB.

https://m.edsoo.ru/ff0c74£f0




JlabopaTtopHasi pabota «/3yueHue
CMEIIIaHHOTO COeJIMHEHUSI Pe3HUCTOPOB»

Pabora u MOIJHOCTB 3JIEKTPUUECKOI'O

bubmmoreka IIOK

57 TOKa. 3akoH [Ixoysi-JleHua https://m.edsoo.ru/ff0c7838
3akoH Oma /17151 TIOJTHOM (3aMKHYTOM)
snekTpuueckou Lenu. Kopotkoe

58 3ambIkaHue. JlabopaTopHast paboTa Bubmaotexa OK

https://m.edsoo.ru/ff0c7ae0

«M3mepenue 3/1C MCTOYHMKA TOKA U
€ro BHYTPEHHEero COMpPOTHUBJIEHUSI»
OeKTPOHHAst MIPOBOAUMOCTh TBEPABIX

=g MeTal/IOB. 3aBUCUMOCTD
COTNPOTHUBJIEHHUSI METAJIJIOB OT
TemMriepaTypbl. CBepXIpOBOJUMOCTb

60 ONIeKTPUYECKUN TOK B BaKyyMe.
CBOWICTBA 3/IEKTPOHHBIX [TyYKOB
[TonyrpoBOJHUKY, UX COOCTBEHHAsE U

61 npUMecHasi NpoBoAUMOCTb. CBOWCTBA P bubnuoreka LIOK
—n-nepexoza. [TosynpoBogHUKOBbBIE https://m.edsoo.ru/ff0c84ae
prOOopbI
OneKTpUYeCcKri TOK B pacTBopax U

62 pacruiaBax 3J/IeKTPOJIUTOB. bubmmoreka IIOK
DJIEKTPOJIUTUYECKas AUCCOLaLs. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIU3
OneKTpUUYecKrii TOK B rasax.

63 CamocTosTenbHbIA 1 Bubmioreka LIOK
HeCcaMOCTOsITe/TbHBIN pa3psi. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnasma

64 OnekTpuyecKre MpruOOpkI U YCTPONCTBA bubmmoreka IIOK




W UX IIPpAKTU4YeCKOe IIpUMEHEeHHE.
HpaBI/IJIa TeXHUKH 0e30IMacHOCTH

https://m.edsoo.ru/ff0c86fc

65 O06o01aroIMi YpOK 1 bubmmoreka IIOK
«ONeKTpoJHAMUKAa» https://m.edsoo.ru/ff0c88be
KoHTposbHast paboTa 1o teme

66 «DnekTpocTaTuka. [10CcTosIHHBIMI 1 Bbubnuoreka IIOK
3/IeKTPUYEeCKUU TOK. TOKU B pa3/MUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pe3epBHbIii ypok. KoHTposibHast paboTta 1 Bubmorteka IIOK
10 TeMe "DJIeKTpoAuHaMUKa" https://m.edsoo.ru/ff0c8c56

68 Pe3sepBHbIil ypok. O6061matomnuii ypok 1 bubmoreka 1IOK
o TeMaM 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68
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11 K/TACC

KommuecTBo yacoB JJIeKTPOHHBbIE
No ara u(ppoBbIe
n/n Tema ypoka Bcero Kourposeubie | HpakTutecku iyqemm ](-)lﬁ[()i::ll;OBaTEJIbele
padoThI e padoTbI pecypeer
[TocTosiHHBIE MAarHUTBI U UX

1 B3aUMO/IeUCTBUE. MarHuTHoe moJie. 1 bubmoreka LIOK
BekTop MarHuTHOM MHAYKUWU. JIMHAN https://m.edsoo.ru/ff0c9778
MarHUTHOW UHAYKLIUU
MarsuTHOe 1osie NpOBOJHUKA C

9 TOKOM. OrbIT JpcTrea. 1 bubnuoreka LIOK
B3aumogeiicTBre TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHast pabora «/3yueHue 1 1 bubnmoreka LIOK
MAarHUTHOIO I10JI KaTYyIIKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[eiicTBe MarHMTHOTO T10JIS1 Ha
MPOBOJHUK C TOKOM. Cria Amriepa.

4 JlabopaTopHasi paboTa 1 1 bubnuoreka IIOK
«/ccnenoBanue J1eMCTBUS https://m.edsoo.ru/ff0c9ac0
TOCTOSIHHOT'O MarHWTa Ha PaMKy C
TOKOM»

[eiicTBe MarHUTHOTO T10JIS1 Ha

c JBWXKYILYIOCSA 3apsDKeHHYI0 YacTULLy. 1 bubnuoreka IIOK
Cuna Jlopentja. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
JlopeHna

6 OJIeKTpOMarHuTHas UHAYKUus. [1oTok 1
BeKTOpa MarHUTHOW UHAYKLMU. D1C




WHAYKIWH. 3aKoH BJIeKTpOMaFHI/ITHOﬁ

vHAyKUMK Papazes
JlaboparopHasi pabota
7 «/ccnenoBanve sBIeHUAS Bubmorexa OK
A = https://m.edsoo.ru/ff0cal50
3/1eKTPOMarHATHON MHAYKLAW»
WHpyKTUBHOCTS. fIB/1eHHe
3 caMorMHAyKLUuU. D/1C caMOUHAYKLMH. bubmoreka [IOK
OHeprusi MarHUTHOI'O I10J/151 KaTyLIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOE T0J1e
TexHUYeCKre yCTPOMCTBA U UX
TIpUMEHEeHHe: TTOCTOSTHHbIE MarHUTHI,
9 371eKTPOMAarHUThI, 3/IeKTPO/IBUTaTe/lb,
YCKOPUTE/U 3/IeMeHTapHbIX YaCTHLI,
VH/YKL[MOHHAsI TleUb
10 O6o01arotuil ypok «MarHuTHoe bubnmoreka LIOK
riosie. J/IeKTPOMarHUTHast UHAYKLYS» https://m.edsoo.ru/ff0cab82
KonTponbHast paboTa 1o Teme
11 MaruuTtHoe 1oJie bubmorexa IOK
« .
https://m.edsoo.ru/ff0cad58
OJIeKTPOMarHUTHask UHAYKLUS»
CBobo/iHBIE MEXaHUUECKHe
KonebaHusi. 'apMoHHUYecKue
12 KosiebaHus1. YpaBHeHHe bubmorexa IOK
7P . https://m.edsoo.ru/ff0caf06
rapMOHUYeCKUX KoeOaHUH.
IIpeBpalene sHeprUn
JlaboparopHas paboTa
13 «HWccnenoBanve 3aBUCMMOCTH

repro/ia Majbix KonebaHui Tpy3a Ha
HUTU OT JJTUHBI HUTHU U MacChl rpy3a»




14

KonebatenbHblit KOHTYP. CBOOOHBIE
3/IeKTPOMarHUTHbIE KOJIe0aHus B
u/leaibHOM KojiebaTeIbHOM KOHTYPE.
Amnasnorus MeXx1y MeXaHHUeCKUMH U
3/IEKTPOMarHUTHBIMU KOJIe0aHUSIMU

bubnuoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmysa TomcoHa. 3aKoH
COXpaHeHMsI SHEPrUY B U/lea/IbHOM
KosiebaTesTlbHOM KOHTYpe

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

16

[TpeacraB/ieHKe O 3aTyXarOIIUX
KosieOaHusIX. BbIHYX/1eHHbIe
MexaHHuecKue Kojebanus. Pe3oHaHc.
BbIHY>X/]eHHbIE 37IeKTPOMarHUTHbIe
KoslebaHus

bubmmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHbIM TOK. CHHYCOUA/BHBIN
riepeMeHHbIN TOK. MOIIHOCTh
TepeMeHHOr0 ToKa. AMIIMTYJTHOe U
JeMCTBYIOLLlee 3HaUeHWe CH/Ibl TOKa U
HarpsbKeHust

bubmoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancgopmarop. [Ipor3BozcTBo,
nepeziaua U oTpedsieHre
3/1eKTPUYEeCKOU SHepruun

19

Y CTpPOWCTBO U MpakTUUeCcKoe
NIpYMeHeHUe 3/1IeKTPUYeCKOro 3BOHKa,
reHeparopa rnepeMeHHOr0 TOKa,
JIMHUM 3/1eKTpoIrepesjad

bubmoreka LJOK
https://m.edsoo.ru/ff0cc324

20

JKOJIOTUUeCKHe PUCKU TIPU
TIPOM3BO/ICTBE 3/IEKTPO3HEPIUU.
KynbTypa ucnons3oBanus
371eKTPO3HEPIUH B IOBCEIHEBHOM




JKU3HHU

MexaHHUeCKHe BOJTHBI, YC/IOBUS
pacnipoctpaHenus. [Tepuoa. CKOpoCTb

bubmoreka LIOK

21
pacripocTpaHeHus U AJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHble ¥ MPO/OJIbHBIE BOJTHbI
Y 3ByK. CKOpPOCTb 3ByKa. ['pOMKOCTB bubmoreka LIOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMarHUTHbIE BOJTHBI, UX
. bubnmoreka LJOK
23 CBOMCTBA U CKOpOCTh. Illkana
https://m.edsoo.ru/ff0ccfe0
371eKTPOMAarHUTHBIX BOJIH
[IpuHLMIIBI paiOCBSA3U U
24 TenieBUeHus. Pa3BuTre CpefiCcTB
cBa3u. Paguosnokarys
oe KonTponbHast pabota «Konebanus u bubnuoreka IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimosiMHeHOe pacrpocTpaHeHue
%6 CBeTa B OZJHOPO/IHOM cpejie. bubmmoreka IIOK
ToueyHbI1 UCTOUHUK cBeTa. JIyyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHBI
27 oTpakeHus cBeTa. [TocTpoeHue Bubmiorexa [JOK
p L p https://m.edsoo.ru/ff0cd4e0
1300pa’keHU B TIJIOCKOM 3epKasie
IIpenomienue ceeta. [TosHOE
)8 BHyTpeHHee oTpakeHue. [IpejebHbIN bubmoreka LIOK
yI'0J1 II0/IHOI'0 BHYTPEHHEr o https://m.edsoo.ru/ff0cd7{6
OTpa’KeHHUsI
59 JlabopaTopHast pabota «/3mepeHue bubmoteka LIOK

TMOKa3aTeJid MMpejIOMJ/IEHHA CTeK/Ia»

https://m.edsoo.ru/ff0cd67a




JIun3sel. [TocTpoeHue W300paXkeHUH B

30 muH3e. dopMya TOHKOU JIMH3BI Bubmiorexa [JOK
- OPMY ' https://m.edsoo.ru/ff0cdd1e
YBenvueHue JIMH3bI
JlaboparopHasi pabota
31 «HWccnegoBaHue CBOMCTB
1300pakeHUH B TMH3aX»
HOucniepcusi cBeta. C/10>KHBIA COCTaB
37 6enoro ceeta. I]BeT. JlabopaTopHas
pabora «HabsrozeHre gucnepcuu
cBeTa»
33 WNuTepdepentius ceeta. Audpakiys bubmmoreka LIOK
cBeTa. [IudpakijoHHas peliéTka https://m.edsoo.ru/ff0ced22
4 [TorepeyHOCTL CBETOBBIX BOJIH. bubmoteka LIOK
[Tonspu3saryis ceeta https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue IPUOOPHI U yCTPOWCTBA U
yCJ/IoBUSI UX Oe30T1acHOT0 TIPUMeHeHust
['paHUIlbI TPUMEHUMOCTH
36 K/lacCUuecKor MexaHUKU. [TocTynatbl bubmoreka IIOK
Criel[MaabHOM Teopuu https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTEILHOCTb OJHOBPEMEHHOCTH.
37 3ame/jjieHre BpeMeHHU 1 COKpallleHue Bubmorexa OK
A p parti https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprusi U UMIYJIbC PeISITUBUCTCKOU
38 yacTulbl. CBsI3b MacChl C SHEPTUen U bubmotexa OK
Het P https://m.edsoo.ru/ff0cfc68
VMMITY/TbCOM. DHEePrus MOKOsI
39 KonTtponbHast pabora «OnTHKa. bubmoreka IIOK

OCHOBBI CriellanbHON TeOpUH

https://m.edsoo.ru/ff0cf6f0




OTHOCHUTE/IbBHOCTH»

®otoHbl. Popmyna I1naHka. OHeprus

bubmoreka IIOK

40
Y UMMYJIbC POTOHA https://m.edsoo.ru/ff0cfe16
OTKpbITHE U UCCIe0BaHNe Eub IIOK
nbmoreka
41 . A.T.
poros(exTa. Ormbirer https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3akoHbI (oTO3(P(heKTa. Y paBHEHUE
N (EO P P bubmoTeka [IOK
42 OnHILTelHa A5 poTo3¢dekTa.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuiia» dotoaddekra
Hasmenue ceeta. OmbiTel 1. H.
43 JlebeneBa. XumMHUeCcKoe eiCTBUe Bubmorexa [JOK
AEBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUecKre yCTPOMCTBA U
TipaKTAYecKoe TIpuMeHeHue:
44
dboTo3/1eMeHT, HOTOIaTUMK,
cojtHeuHast OaTapesi, CBeTOAMO/
45 Perrenvie 3a1au 1o TeMe «3OJiIeMeHThI bubmioTeka LIOK
KBAHTOBOM OITTUKK» https://m.edsoo.ru/ff0d0302
Mopgens aroMa ToMcoHa. ONBITHI
46 Pe3epdop/a o paccessHUIO (-4acTu Bubmorexa OK
PDOPA P t https://m.edsoo.ru/ff0d091a
[TnaHneTapHasi Mofie/ib aTOMa
bubmoreka IIOK
47 I1 b
OCTY /ARl Bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u norsonjeHre (pOTOHOB
48 1 I/I}ll'le exoze aTOMeLlu co H;li“o OBHS bubmorexa OK
p PEXOA . A yP https://m.edsoo.ru/ff0dOafa
SHepruu Ha Apyrou. Buzibl crieKTpoB
49 BomnHoBble cBoricTBa yactul. BosHel bubmoreka LIOK

Je bponna. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM AyaJIn3M. CrioHTaHHOe U
BBIHY>KIE€HHOE N3/Ty4YeHHre

50

OTKpBITHE PaZiIMOaKTUBHOCTH. OTBITHI
Pe3sepcop/a 1o orpe/iesieHUI0 COCTaBa
PaIM0AKTUBHOTO MU3/TyUeHHUsI

bubmioteka LIOK
https://m.edsoo.ru/ff0d0fd?2

51

CoiicTBa anba-, 6eta-, raMMa-
u3nyueHus. BiusiHue
PaJJM0AKTUBHOCTH Ha >KUBbIE
OpraHU3Mbl

52

OTKpBbITHE IPOTOHA Y HEUTPOHA.
W3otormbl. Anbda-pacmaf,.
O/eKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnyyeHue

bubnmoreka LJOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBSA3U HYK/IOHOB B sifipe.
AnepHble peakumu. SnepHbii
peakTop. [Ipo6siembl, TIepCIIeKTHBHI,
5K0JIOTUeCKHe aCIeKThl siZiepHOM
SHepreTUKu

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

54

DyieMeHTapHbIe yacTullbl. OTKpLITHE
no3uTpoHa. MeTozbl HabJmojeHns U
perucTpanyy djeMeHTapHbIX YaCTHUL].
Kpyrbiii cron «®yHaameHTanbHbIe
B3auMozencTBusl. EAMHCTBO
¢bur3nMuecKoi KapTUHBI MHUPa»

bubmoreka LJOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé31H0r0 Heba. Co3Be3us,
SIpKHe 3BE3/Ibl, I/IAHEThI, UX BUAUMOE
nBrokenre, CoHeuHast cucTemMa

56

Connije. ComHeuHasi akTUBHOCTb.




WcTtounuk sHeprumn CosHIja U 3BE3]

57

3Bé3/ibl, UX OCHOBHBEIE
XapaKTepUCTUKU. 3BE3/IbI T/IaBHOU
Troc/e/joBaTelbHOCTU. BHyTpeHHee
crpoeHue 3B€37. CoBpeMeHHbIe
TIpe/ICTaB/IeHUsI O TIPOUCXOXKIEHUH U
sBosroru CosiHLja U 3BE3]]

58

Mneunsiii [Tyte — Hama ["anaktuka.
[Tonoxxenve u aBrxkenue CosHLa B
lNanakTtuke. ['anakTuky. YépHble
[bIPBI B 1jpax rajakTHUK

59

Bcenennasi. Pa3beranue rajakTuk.
Teopus bosbLIOro B3phIBa.
PenukToBOe n3snyueHue.
MerTaranakTHUKa

60

HepewieHHb1e mpo6/ieMbl aCTPOHOMUH

61

KonTtposnbHast paboTta «DJieMeHThI
aCTPOHOMUU U aCTPOPU3UKI»

62

O6o06mmarotuit ypok. Ponb pusuky u
aCTPOHOMUHU B 9KOHOMUUECKOMH,
TeXHOJIOTUUECKOM, COI[UaIbHOM U
3THUYeCKOM cdepax JesTeTbHOCTU
yesioBeKa

63

O6o6maroiiuii ypok. Ponb 1 MecTo
(bU3UKH U aCTPOHOMUHM B
COBpPEMEHHOW HayYHOUW KapTHHE MUpa

64

O6o6maroruii ypok. Pomb
(bu3nueckoi Teopur B GOpMUPOBAHUU




ripe/iCTaB/eHUN 0 (hrU3MUecKoi
KapThHe MHUpa

O60o6m1aroiiuii ypok. Mecto
¢u3nuecKoil KapTUHbI MHpa B 0011IeM

65 1
PSZly COBpPEMEHHBIX eCTeCTBEHHO-
HayUHbIX Npe/iCTaB/IeHHI O NIPUPO/ie
66 Pe3epBHbIi ypok. MaruuTtHoe mose. 1
ONeKTpOMarHuTHasl UHAYKLS
Pe3epBHbIi1 ypok. OnTrka. OCHOBBI
67 CrieLaabHOU TeOpuun 1
OTHOCHUTEJIbHOCTH
Pe3epHblii ypok. KBaHToBasi ¢pu3uka.
P yp ¢ bubmoreka LJOK
68 OJIeMeHTbI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpodu3nKU
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

I PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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