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IIOACHUTEJ/IBHASA 3AIIMCKA

[TporpammMa 110 ¢hri3vke 6a30BOr0 YPOBHS Ha YPOBHe cpefHero obiero obpa3oBaHust
pa3paboTaHa Ha OCHOBE ITOJIO’KeHUM W TpeOOBaHHWM K pe3y/bTaTaM OCBOEHHSI OCHOBHOM
obOpa3oBarebHOM Tporpammel, TipeActaBieHHbIx B ®I'OC COO, a Takke C ydéTOM
denepanbHOl paboueli TporpaMMbl BOCIIUTAHUS M KOHIIEILIMU TIpero/ilaBaHusi yueOHOTro
npeamera «®Pusmka» B o00pa3oBaTesibHBIX OpraHu3alusx Poccuiickoit ®epeparuy,
peaii3yIoIMX OCHOBHbIe 00pa3oBaTe/ibHbIe TIPOTPaMMBbI.

CopeprkaHve MporpamMMel Mo (pU3MKe HarnpaB/ieHO Ha (POPMUPOBAHUE eCTECTBEHHO-
Hay4yHOM KapTuHbl mMupa oOyuarormuxcs 10-11 kmaccoB mpu oOyueHuu ux (U3MKe Ha
6a30BOM ypOBHe Ha OCHOBE CUCTeMHO-/IesTeIbHOCTHOTO 1o/ixo/a. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBarusaM PI'OC COO K maHUPyeMbIM JIMUHOCTHBIM, IPeAMETHBIM 1
MeTaripeJJMeTHbIM pe3y/bTaTaM O0OydeHUs, a TakKXKe YyUUTbIBaeT He0OXOAUMOCTh
peanm3aliid MeXXIpPeJAMeTHbIX CBsi3el (U3UKA C eCcTeCTBeHHO-HAyYHbIMU YyueOHbIMU
npegMeTamMu. B Hell ompefensiloTC OCHOBHbIE LieIM M3y4deHHs1 (PU3MKKA Ha YpOBHE
cpeaHero o0iiero obpa3oBaHus, TIJIAHUPYeMble pe3y/bTaThl OCBOEHHUSI Kypca (PU3MKU:
JIMYHOCTHBIE, MeTaripe/IMeTHbIe, TIpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma no (pu3vKe BK/IHOYAET:

e IJIaHWpYyeMble pe3yJbTaTbl 0CBOeHUs Kypca (¢M3HWKWA Ha 0a30BOM ypOBHe, B TOM

yKC/ie TIpeJMeTHbIe Pe3y/IbTaThl 10 ToZaM 00yueHwUs;

e cogep>kaHHe yueOHOro rnpeameta «Pusmka» 10 rogam 00yueHusl.

du3rka Kak Hayka O Haubosiee OOIIMX 3aKOHAX TPUPOABI, BBICTYIAsi B KauecTBe
yueOGHOTO TIpeJMeTa B ILIKOJe, BHOCUT CYILeCTBEHHbIM BK/IaJ B CUCTeMYy 3HaHUN 00
okpy>karoiieM mupe. IIIKonbHbIN Kypc GU3UKU — CHCTEMOOOpa3yIoIuii /i eCTeCTBeHHO-
HayuHbIX y4eOHBIX TIIpeAMeTOB, TIOCKOJIbKY (u3WUyeckrue 3aKOHbI Jie)KaT B OCHOBe
MPOLIECCOB U SIBJIEHUM, W3ydaeMbIX XUMHeH, Ouosiorued, ¢usmueckoi reorpadueid u
acTpoHoMmuel. Vcnonb3oBaHue U aKTUBHOE MPUMeHeHue (pU3ndeCcKuX 3HaHWM orpejiensieT
XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B cepe SHEPTeTHKU, TPAHCIIOPTa,
OCBOEHHMSI KOCMOCA, MOJIyYeHUs] HOBbIX MaTepuasioB C 3a/laHHbIMU CBOMCTBaMH U JIPYTHX.
V3yueHue (U3NKKM BHOCUT OCHOBHOW BK/IaZJ B ()OPMHDOBaHHE eCTeCTBEHHO-HayUHOM
KapTUHBI Mupa oOyuaromumxcsi, B (GopMUpOBaHMe YMeHHUM TNpPUMEHSTb Hay4YHbIM MeTo[
TO03HAHUS MPH BBITOTHEHUH MU YueOHbIX UCCIeJOBaHUM.

B ocHOBy Kypca (u3uKu Jijiss ypPOBHSI cpefjHero obiiero obpa3oBaHUsI MOI0XKeH Psif
uzieid, KOTOpble MOYKHO pacCMaTpYBaTh Kak MPUHLUIIbI €r0 OCTPOeHUsI.

Hoes yenocmHocmu. B COOTBETCTBUM C Held KypC SIBISIETCS JIOTUYECKU
3aBepIIEHHBIM, OH COJEp)XUT MarTepuan M3 BCeX pa3fefoB (PU3MKMU, BK/IHOUAaeT Kak
BOIPOCHI KJIaCCUUYeCKOM, TaK U COBPeMeHHOU (DU3HKHU.

Hoes eenepanusayuu. B coOTBeTCTBUU C Hell MaTepuan Kypca ¢U3MKU 00beArHEH
BOKPYT ¢U3MUeCcKrX Teopuil. BefyiyMm B Kypce siB/sieTcsi GOpMHApOBaHUe Mpe/iCTaB/IeHUN
O CTPYKTYPHBIX YDOBHSIX MaTepH1H, BellleCTBe U MoJie.

Hoess  eymanumapusayuu. EEé peanusaums mpejrnosiaraeT  KUCIOIb30BaHUE
r'YMaHWTapHOr0 MOTeHLra a (PU3nUeCcKOrd HayKu, OCMBIC/IEHWe CBSI3W Pa3sBUTHS (DU3UKU C



pa3BuTHeM 00IlecTBa, a Takke C MHDOBO33DeHUYECKMMH, HPABCTBEHHBIMU W
9K0JIOTUYeCKUMU Mpobiemamu.

Hoes npuknadHol HanpaseneHHocmu. Kypc ¢u3uKu mipejrnosiaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TeXHUUEeCKUX U TeXHOJOTMYeCKUX MPUIOKeHUM U3ydeHHbIX Teopuil U
3aKOHOB.

Hoes skono2u3ayuu peann3yeTcsi MOCPeACTBOM BBe/leHHUsI 3/IeMEHTOB COJlep>KaHusl,
MOCBAIIEHHBIX KOJIOTMUECKUM TpobsieMaM COBPEMEHHOCTH, KOTOpble CBfI3aHbI C
pa3BUTHEM TeXHUKU W TEeXHOJOTUM, a TakKe 0OCyXAeHusi IpobsieM parjoHa/lIbHOrO
TIPUPO/IOTIOH30BaHUS M KOJIOTMUeCKol 6e301acHOCTH.

CTep)KHEBbIMM 3/leMeHTaMU Kypca (U3MKAU Ha YpOBHe cpeAHero obiiero
obpa3zoBaHusi sABSIOTCS  (u3uueckue Teopun ((popMHUpOBaHME TIpPe/CTaBI€HUN O
CTPYKType TMOCTpOeHUs] (U3MUeCKON Teopud, poJr (PyHJaMEHTa/JbHbIX 3aKOHOB U
MIPUHLIMIIOB B COBPEMEHHBIX TIPe/ICTaB/AeHUsIX O TPHUPOJe, T'PAaHULIAX TPUMEHUMOCTU
TeOopUH, /Jisl OTIMCaHUsI eCTeCTBeHHO-HayYHbIX SIBJIEeHUM U TTPOLIECCOB).

CucTeMHO-/IesITeJIbBHOCTHBIN MO/X0/] B Kypce (DM3UKU pean3yeTcs Mpex/e BCero 3a
CuéT OpraHM3aly SKCIIePUMEHTA/bHOW JlesATeIbHOCTH obOyuvarouuxcs. [ns 6a30Boro
YPOBHSI Kypca (M3UKHA — 3TO MCTIO/b30BaHUE CUCTeMbl (hPOHTATBbHBIX KPAaTKOBPEMEHHBIX
9KCITIEPUMEHTOB M J1abopaTOpHBIX paboT, KOTOphIe B MporpamMe 10 (pusrke o0beIrHEHbI
B OOIIMI CIMCOK yuyeHUYeCKUX TMPaKTUUeCKUx paboT. BoiiesieHre B yKa3aHHOM IepeuHe
nabopaTopHbiX paboT, TIPOBOAWUMBIX /s KOHTPOJS U OLEHKH, OCYIeCTB/ISeTCS
yuaCcTHHUKaMy 00pa3oBaTe/lbHOTO Tpoliecca MCXO/s U3 0COOeHHOCTeW TUIaHWPOBAaHUS U
ocHailleHHs1 KabuHeTta ¢usuku. [Ipu 3TOM obecrieuriBaeTcsl OB/ajieHWe O0yYarOIMMMCS
YMEeHUSIMU TIPOBO/IUTh KOCBEHHbIE M3MepeHUsi, UCC/IeJOBaHUs 3aBUCUMOCTeN (hr3nuecKrux
Be/IMUMH U MOCTAaHOBKY OMbITOB M0 MPOBEPKe Mpe/J/I0KeHHbIX TUIOTe3.

Bonbiiioe BHUMaHWe y/ie/sieTCsl pellieHnI0 PacUéTHBIX M KaueCTBeHHbIX 3aziau. [Ipu
5TOM /IJIs1 paCUéTHBIX 3a/]au TPUOPUTETOM SIB/ISIFOTCS 3a/lauu C SIBHO 3a/jlaHHOM (hU3HMUeCKou
MoO/le/lbl0, TI03BOJISIIOIIME TPUMEHSITh U3yueHHble 3aKOHbl M 3aKOHOMEDHOCTH KakK W3
OJHOrO pa3jena Kypca, TaK W UHTerpupys 3HaHUSI W3 Ppas3HbIX paszgenoB. [as
KaueCTBeHHBIX 3aJjau TPHUOPUTETOM SIB/ISIFOTCS 3a/laHUsi Ha OObsCHeHHe TPOTeKaHUS
bu3nueckux SBJIEHWA M TIPOLIECCOB B OKpy)Karolljell >KU3HH, TpeOyroiye BbiOOpa
(dur3ruecKoil Moziesu /i/isi CUTyal[uu MPaKTUKO-OPUEeHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun c TpeboBanusmu PI'OC COO k MarepuasbHO-TEXHUUECKOMY
obecrieueHHI0 yueOHOTo mpoijecca 6a30BbIi ypoBeHb Kypca (GU3UKH Ha YPOBHE CPeIHEro
o011iero o6pa3oBaHusl AO/DKEH U3y4aThCsl B yCJIOBUSIX MPeIMETHOT0 KabuHeTa (hH3UKU UTH
B YCJOBUSIX MHTETPUPOBAHHOTO KabWHeTa IMpeJIMeTOB eCTeCTBEHHO-HAay4YyHOro IMKia. B
KabuHeTe GU3MKU JO/DKHO ObITh HeobOxogumoe JabopaTopHoe 00Opy/AOBaHUE [JIs
BBITIO/THEHUSI YKa3aHHBIX B TporpaMMe 1o (r3vKe yueHWYeCKHX IMpakTUYecKuX paboT u
JeMOHCTpALIMOHHOe 060py/i0BaHue.

HNemoHcTpauroHHOe obopyzoBaHre (OPMHPYeTCsi B COOTBETCTBUM C TPUHLIUIIOM
MUHUMAbHOM JIOCTAaTOUHOCTA U 00ecrieurBaeT T[IOCTAHOBKY TIIepeurC/IeHHBbIX B
nporpamme 1o (r3uKe KIHUeBbIX JeMOHCTPALUM /ISl UCC/IeIOBaHMs M3yUYaeMbIX SIBJIEHUM



M TIPOIIECCOB, OSMIMUPUYECKUX U (PyHIAMEeHTaJbHBIX 3aKOHOB, WX TeXHHYECKUX
TIpUMEeHeHUH.

JIabopaTopHoe 06opyZOBaHUe /ISl YYeHUUeCKUX MPaKTUUeCKUX paboT popMupyercs
B BHJIe TeMaTHUYeCKHUX KOMIUIEKTOB U 00ecTieurBaeTCs B pacuéTe OJHOTO KOMITJIEKTa Ha
AByX oOyudaroiuxcs. TemaTrueckre KOMIUIEKTHI JabopaTOPHOTo 000pyA0BaHus AO/KHBI
ObITH MOCTPOEHbI HA KOMIIJIEKCHOM MCIIO/Ib30BaHUM aHAIOTOBbIX U LIU(PPOBBIX MPHUOOPOB,
a TaK’Ke KOMITbIOTEPHBIX U3MEepPHUTEIbHBIX CUCTEM B BH/Ie 1[H(MPOBBIX J1TaOOPATOPUH.

OCHOBHBIMH 11e/IIMU U3y4deHus (GHU3UKHU B 00111eM 00pa30BaHUM SBISIFOTCS:

dbopmMupoBaHre WHTepeca W CTpeM/ieHUss 00yJaroluxcsi K HayuHOMY H3y4eHHIO
TIPUPO/IbI, Pa3BUTHE UX WHTEI/IEKTYaTbHbIX U TBOPUECKUX CTIOCOOHOCTE;
pa3BUTHE TMpE/CTaB/IeHWA O HAayyHOM MeToj/le T03HaHusI U (POPMUpPOBaHUE
WCCJIeJOBaTe/IbCKOT0 OTHOLLIEHUS K OKPY KarOIUM SIBJIEHUSIM;

dbopMUpOBaHWe HAayyHOr0 MMPOBO33DeHMUs] KakK pe3yJibTaTa H3y4yeHUsi OCHOB
CTPOEHUSI MaTepuu U (PyH/laMeHTa/IbHbIX 3aKOHOB (DPM3UKWY;

dopMUpoBaHre YMeHHI OOBSICHATH SIBJIEHHS C HCII0/Ib30BaHUEM (H3UUECKUX
3HAaHUM Y HayYHbBIX [JOKa3aTe/bCTB;

dbopMUpOBaHMe TIpe/ICTaBJieHUA O PpOMU (PU3KMKU ISl  Pa3BUTHS  APYTUX
€CTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

IlocTiKeHUe 3THUX Tie/ield 00ecrieunBaeTCst pellieHreM CIeyIOIIKX 3a/1au B Mporjecce
M3yJeHus Kypca (U3MKY Ha YPOBHe cpeiHero o01rero o6pa3oBaHus:

npruoOpeTeHre CHUCTeMBbI 3HaHWK 00 00mUX GHU3NYEeCKHX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeOopHWsX, BK/IOUasg  MeXaHWKY,  MOJIEKYJSIPHYI0  (DU3HKY,
3/IeKTPOZIMHAMUKY, KBAHTOBYIO (PU3UKY U 37IeMeHThl aCTPO(PU3NKY;
dopMupOBaHre yMeHUN TIPUMEHSTb TeOpeTHYecKhe 3HaHWs [/ O0bSICHeHUs
bu3nueckux sIBJIeHUW B TIPUPOJE U [Jisi TIPUHATHS TPAaKTUUECKUX pelleHuld B
TIOBCEeITHEBHOM YKU3HU;

OCBOEHHE CITOCOOOB peIlieHHs pa3/MUHbIX 33/lau C SBHO 3aZlaHHON (hHU3UUeCKOU
MoJie/blo, 3a/iau, MO/pa3yMeBarolMX CaMOCTOsITellbHOe co3jaHue (U3UYecKou
MO/Ie/iv, afileKBaTHOM YC/IOBUSIM 3a/lauy;

MOHUMaHue (PU3NUeCKUX OCHOB U TIPUHLIMIIOB [1eMCTBUSI TEXHUYECKUX YCTPOUCTB
Y TeXHOJIOTMYECKUX MPOLeCCOB, UX BUSHUS Ha OKPY>KaloOLyIO Cpefy;

OB/IafiIecHUe METOAAMU CaMOCTOSITe/TbHOTO IJIAaHMPOBAaHUSI U TPOBEJIEHUSs
bu3nueckKux SKCIIEpUMEHTOB, aHa/lvM3a W UHTeprpeTayud WHGOPMALUH,
orpe/iesieHUsi JOCTOBEPHOCTH T0JIyYeHHOT0 pe3y/ibTaTa;

co3JjaHhe YCIOBUW [/I1 pa3BUTHUS YMeHUM T[POEKTHO-KUCC/Ie[0BaTe/IbCKOM,
TBOPYECKOU [1eATe/IbHOCTH.

Ha u3yuenue ¢bu3nky (0a30BbIM YPOBEHB) Ha YPOBHE CpeiHero oo1rero obpa3oBaHusl
orBoauTcst 134 yaca: B 10 knacce — 68 uacoB (2 yaca B Hejie/t0), B 11 Kiacce — 66 yacoB
(2 yaca B Hejien1O).

[TpenaraemMblii B IporpamMmme 10 Gu3MKe TiepeueHb J1TabOPaTOPHBIX U MPaKTHYeCKUX
paboT siB/sieTCs peKOMeH/I0BaHHBIM, yUWTe/b JeflaeT BbIOOP MpoBeeHUs 1TabopaTOPHBIX
paboT U OMBITOB C YUETOM UHAUBUAYATbHBIX 0COOEHHOCTEM 00yUaroImXCs.



COJEPXAHUE OBYUEHUSA
10 KJTACC
Pa3pen 1. ®u3uka ¥ MeTOAbl HAYYHOI'0 II03HAHUSA

du3nKa — HayKa o rpupoze. HayuHble MeTObI TTO3HaHUS OKpY»Katolero myupa. Poib
5KCIIepMMeHTa ¥ TeOPUH B TIpoLiecce MO3HaHUS MPUPO/Ibl. DKCIIEPUMEHT B (PU3MKe.

MopenupoBaHue (QuU3NUeCKUX SIBJIeHMM W TpoljeccoB. HayuHble THUIOTe3bI.
du3nueckde 3aKOHbI U TeOpUHU. ['paHULIbl TIPUMEHUMOCTH (PU3NUECKHMX 3aKOHOB.
[IpuHLMIT COOTBETCTBUSA.

Ponb 1 MecTo pu3vKu B (pOpMHUPOBaHWUM COBPEMEHHOM Hay4yHOW KapTWUHbI MMpa, B
MpaKTUUeCKOM JiesiTe/TbHOCTH JTFO/IeN.

Lemoncmpayuu

AmnanoroBble 1 IW(POBBIe U3MePUTe/IbHBIE TTPUOOPHI, KOMITbIOTEPHBIE JATUHKHU.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

MexaHuueckoe AB>KeHHe. OTHOCUTE/IbHOCTh MEXaHUUeCKOro JABmkeHus. Cucrema
oTcuérta. TpaekTopus.

[TepemeliieHne, CKOpPOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAsi CKOPOCThb) M YCKOPeHHe
MaTepyuaJbHOM TOYKW, WX TPOEKIMA Ha OCA CUCTeMbl KoopauHat. CrioxeHue
repeMelleHUN U CJI0)KeHHe CKOPOCTEM.

PaBHOMepHOe U paBHOYCKOpEHHOe TMpsMOJMHeliHOe [BKeHue. ['paduku
3aBMCHMOCTA KOODZAMWHAT, CKOPOCTH, YCKOPEeHUs, MYTU U TepeMeleHHs] MaTepuasbHOU
TOYKH OT BpEMEHU.

CBoOojHOe TIafieHre. Y CKopeHHe CBOOOTHOTO Ma/[eHHSI.

KpuBonvHeliHOe ABKeHHWe. [IBW)KeHWe MaTepUaJibHOM TOUKM T0 OKPYXKHOCTH C
MTOCTOSTHHOM T10 MOZYJ/TIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHeNHasi CKOpOCTh. [lepuop u
yacToTa obparirieHus1. LleHTpoCcTpeMUTEeIbHOE YCKOPEHHUE.

TexHUUyeckre yCTPOMCTBA W MPAKTUUeCKOe MpUMeHeHWe: CIUIOMEeTp, [ABWXeHHe
CHapsiZiOB, L|eTTHbIe ¥ PeMEHHBIE TiepeJjaul.

Llemoncmpayuu

Mopgenb cucTeMbl OTCUéTa, WIIKOCTpAlUs KHHEMaTUUYeCKUX XapaKTepHUCTUK
JIBIDKEHUSI.

[Tpeobpa3oBaHue ABW)KEeHUH C UCITO/Ib30BAaHUEM TTPOCTHIX MEXaHH3MOB.

[TameHuvie Tes B BO3JyXe U B pa3pe>KeHHOM TTPOCTPAHCTBe.

Habntopmenue JABrKeHUs1 Tesa, OpOIIEHHOTO TI0f] YIJOM K TOPH30HTY U
TOPU30HTAJIBHO.

V3mepeHHe yCcKOpeHHsi CBOOOAHOTO Ta/ieHHsl.

HamnpaBneHue CKOpOCTH NIPU ABMXKEHUU 110 OKPYKHOCTH.

YueHuuecKuli skcnepumeHm, 1abopamopHble pabombi

N3yueHne HepaBHOMEDHOTO [IBWDKEHUSI C LIeJIbK0 Orpejie/ieHusi MIHOBEHHOU
CKOPOCTH.



WccnenoBaHre  COOTHOIIEHUS MeXAy IyTSAMH, TPOUAEHHbIMUM TeloM  3a
1oC/IeJOBaTe/IbHbIe PaBHbIE MPOMEKYTKM BPEMEHHU TMPU PAaBHOYCKOPEHHOM JBWXXEHHUU C
Haya/lbHOM CKOPOCTBIO, PAaBHOU HY/JIIO.

N3yueHne IBM>KeHUS LIapYKa B BI3KOU >KUIKOCTH.

M3yyeHue ABM>KeHUs Tesa, OpOIIeHHOTO TOPU30HTAIbHO.

Tema 2. Junamuka

[MpyHuun oTtHocuTensHOCTU ['anmunesi. TlepBwii 3akoH HbroTOHa. VHepluasibHbIe
CHUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHuun cyneprio3uiuu cui. Bropor 3akoH HberoToHa pist
MaTepyaJbHOM TOUKU. TpeTuii 3aKkoH HbIOTOHA /i/1s1 MaTepuabHBIX TOUEK.

3aKOH BCeMUPHOTo TaroteHus. Cuia tsokecty. [lepBas KocMuyeckasi CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buzbl TpeHus (IOKOs, CKO/IbXeHus1, KaueHust). Crsia TpeHust. Cyxoe TpeHue.
Cuia TpeHUs CKOMbXeHUs U cwia TpeHus mnokosi. KosdduuueHnt tpeHus. Cusa
COTIPOTUBJIEHUS TIPU IBMKEHUU TeJla B JKUJKOCTU WU rase.

[TocTymnaTe/ibHOe U BpalaTebHOe ABM)KeHHe abCOMIOTHO TBEPOTO TeJia.

MoOMeHT Cu/Ibl OTHOCUTENIBHO OCU BpalleHus. [lneuo cusbl. Yci0BUsS paBHOBeECHs
TBEPAOTO TeJsia.

TexHUUYeCcKUe YCTPOMCTBA U MPAKTUUYECKOe TPUMEHeHUWe: TIOAIIUITHUKY, [BUKeHUe
VICKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SByieHue vHepLMY.

CpaBHeHMe MacC B3aUMO/IEUCTBYIOLLIUX TeJl.

Bropoii 3akoH HeroTOHa.

N3mepeHue cuil.

CroxxeHue Cuil.

3aBUCHUMOCTb CUJIbl YIIPYTOCTH OT Ae(opMaliuu.

Hesecomocte. Bec Tesa ripu yCKOpeHHOM MO BEMe U MaJ|eHUH.

CpaBHeHUe CWJT TPeHUs TTI0KOS, KaueHUsI U CKOJIb)KeHUS.

Y cy10BYsS paBHOBeCHs TBEPAOTO Tesia. Bubl paBHOBeCUS.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombi

V3ydeHue ABW>KeHUsI OpyCKa 110 HaKJIOHHOM TJIOCKOCTH.

WccnepoBaHve 3aBUCMMOCTU  CWJI  YIIPYTOCTH, BO3HUKAKOLIUX B TPYXUHE U
pe3nHOBOM obpasiie, OT ux ZiehopMarivi.

VccnenoBaHue yCIoBUM paBHOBECHSI TBEPIOTO TeJa, UMEIOIero OCh BpallleHUs.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MeXaHUKe

MMnysibC mMaTepuanbHOM TOYKU (Tesia), CUCTEMbI MaTepUabHbIX TOYeK. MMIynbe
CWIbl U W3MEHeHWe WUMITy/ibCa Tejla. 3aKOH COXpaHeHusi HWMIyJbca. PeakTUBHOe
JIBUDKEHUe.

Pabora cusibl. MOIIHOCTh CHJTBI.

KuHeTnyeckass JSHeprusi MarepuajbHOM TOukd. Teopema 006 U3MeHeHUH
KUHETUYeCKOU SHEepruHu.



[ToTenumanbHasi 5Heprusi. [loTeHuanbHasi SHeprus ynpyro AedhopMUPOBAHHOMN
npy>kuHbl. [loTeHIManbHasE SHeprusi Tesia BO/IM3U MOBEPXHOCTH 3eMJTH.

[MToTeHIMabHBIE U HETIOTEHIUAIbHbIe CH/Tbl. CBsi3b PAa0OThI HEMIOTEHIIUMATBHBIX CHJI C
M3MeHeHeM MeXaHW4YeCKOM 3HepPruu CUCTeMBbl Tes. 3aKOH COXpaHeHWs MeXaHW4YeCcKOu
SHEeprum.

Yripyrue u Heyrpyrue CTOJIKHOBEHUS.

TexHWueckre yCTpOMCTBA W TMpPakTUUeCKOe T[pMMEHeHHe: BOJOMET, KOIép,
MIPY>KUHHBIU MIUCTOJIET, JBW)KEHUE PAKeT.

Llemoncmpayuu

3aKOH COXpaHeHUsl UMITy/IbCa.

PeakTrBHOe [IBIKeHYe.

[Tepexop roTeHI[Ma/IbHON YHEPTUM B KWHETUUYECKYIO U 00paTHO.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

M3yyeHue abCOOTHO HEYIIPYroro yzapa C MOMOLIbI0 JBYX OAWHAKOBBIX HUTSIHbBIX
MasiTHUKOB.

WccnenoBaHue CBsi3u paboOThbI CUIIBI C U3MEHeHHeM MeXaHW4YeCKOW SHepruu Tesa Ha
TpuMepe pPacTsHKeHUs Pe3UHOBOIO JKIyTa.

Paspgen 3. MonekyisipHasi pu3uka v TepMoiHHAMHUKA

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMu4YecKol meopuu

OCHOBHBIE TIOJIOXKEHUS MOJIEKY/ISIDHO-KUHETUUECKOWM TeOpUM W UX OIbITHOE
obocHoBaHue. bpoyHoBckoe gBwkeHwe. [uddysusa. XapakTep [ABWKeHUS U
B3aMMO/IeICTBUS YacCTHL] BellecTBa. Moze/d CTpOeHus ra3oB, XUAKOCTEN U TBEPABIX Tes
1 00BbsICHEeHHe CBOMCTB BellleCTBa HA OCHOBe 3TUX MoJeseil. Macca U pa3mMepbl MOJIEKY/I.
KomuecTBo BemjectBa. [loctossHHas ABorazpo.

TeruioBoe paBHOBecue. Temrieparypa u eé usmepenue. [llkana temnepatyp Llenbcus.

Mogens wupeanbHoro rasa. OCHOBHOe ypaBHEHHE MOJIEKYJ/IIPHO-KUHETUYECKON
TEOPUU H/leasbHOTO ra3a. AOCO/MIOTHas TeMriepaTypa Kak Mepa CpeJHeill KWHeTUUeCKOou
SHepPIruM TeIIOBOro ABWKeHUs yvacTtul] rasa. Illkama temnepatyp KenbBuHa. I'a3oBble
3aKOHbI. YpaBHeHuWe MenpeneeBa—Kianenpona. 3akoH [aneroHa. WM3ompoueccel B
WJiea/lbHOM ra3e C IMOCTOSTHHbIM KOJIMUeCTBOM BelljecTBa. ['paduueckoe mpejcraBieHue
M30IPOLIeCCOB: U30TepMa, 30X0pa, h3obapa.

TexHuueckre yCTpOICTBa U MpaKTUUeCKOe TIpUMeHeHNe: TepMOMeTp, 6apoMeTp.

Llemoncmpayuu

OnbITHI, [OKa3bIBalOLMe AWCKPETHOE CTpPOeHHe BellecTBa, (oTtorpaguu MOJeKy
OpraHUYeCcKuX COeZJMHEHUM.

OmnbIThI TI0 JUDPY3UHN XKUAKOCTEN U ra3oB.

Moienb GpPOYHOBCKOT'O ABHXKEHMUS.

Mogesns ornibiTa LlTepHa.

OmnbITHI, JOKa3bIBaroOLMe CyllleCTBOBAHUE MeXMOJIEKY/IIPHOTO B3aUMO/IeCTBUS.

Mopenb, WITIOCTpUPYOLLIas IPUPOAY JaBjieHus ra3a Ha CTeHKU COCyZa.

OnbIThI, WITIOCTPUPYIOLLIE YPaBHEHUE COCTOSIHUSA W/ea/IbHOTO ra3a, U30IpOLeCChl.

YueHuuecKuli skcnepumeHm, 1abopamopHble pabombi



OnpefeseHre MacChl BO3yxa B K/IaCCHOW KOMHAaTe Ha OCHOBe M3MepeHU 00béMa
KOMHATEI, AdBJIEHUS U TEMIIEDATYPLI BO3/1yXd B Hel.

VccnemoBaHye 3aBUCMMOCTH MKy TlapaMeTpaMU COCTOSTHUSI Pa3pPeXKeHHOr o rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepmoauHamMuueckasi cucteMa. BHyTpeHHSIS1 SHeprust TepMOJAUHAMUYECKOW CUCTeMBbI
M crocoObl eé u3MeHeHus. KosuecTBO TeryioThl U paboTa. BHyTpeHHsisi sHeprus
OJJHOATOMHOI'0 M/iea/lbHOTrO rasa. Bupl Teronepesaun: TerjaoNpoOBOAHOCTb, KOHBEKLUS,
U3JlyueHWe. YJe/pHasg TeIUVIOEMKOCTb  BewjecTBa. Ko/inMuyecTBO  TeIiOTHl  IpU
Tervionepezaave.

[TonsiTie 06 amrabaTHOM Tiporjecce. [lepBbIii 3aKOH TepMOAWHAMUKU. [IpriMeHeHue
MepBOro 3aKOHa TePMOAMHAMUKH K u3oriporjeccam. ['paduueckas uHTepripeTalusi paboThl
rasa.

BTopoii 3akoH TepMorHaMUKA. HeoOpaTUMOCTh MPOLiecCoB B TIPUPO/IE.

TernyioBble MaiuHbl. [IpUHLUMBI J€MCTBUS TeryioBbIX MaliuH. [IpeoOpa3oBaHus
5HEpPryy B TEIUIOBbIX MalnHax. Ko3d@uimeHT nonesHoro AeiCcTBUs TeryioBOM MallVHBI.
Lukn KapHo u ero Ko3(QUIMEHT I0/Ie3HOTO AeUCTBHsL. JKOJIOrHueckre IpobsieMbl
TeIJIOSHePreTUKHU.

TexHUUeCcKre yCTPOMCTBAa W TpaKTUYeCKOoe MpPUMEHEeHHWe: ABUraTe/lb BHYTPEHHEro
cropaHusi, ObITOBOM XOJIOJW/ILHUK, KOHAULIMOHEP.

LlemoHcmpayuu

Vi3MeHeHVe BHYTPeHHel SHeprUM TeJia NPy COBepIlleHnH paboThI: BbIJeT POOKH 13
OyTBIIKY TI0/] IEMCTBUEM C)KaTOTr0 BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOU TPyOKe TyTéM
TpeHus (BUAEO0JeMOHCTPALIUS).

V3MeHeHre BHyTPeHHeW SHepruM (TemriepaTypbl) Tesa Mpy Tersionepeaayve.

OmnbIT 10 aZitabaTHOMY pacIIMpPeHHto Bo3yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogieni TapoBoil TypOWHBI, [BUraTesiss BHYTPEHHETO CropaHusi, pPeakTUBHOTO
JIBUTaTeJIsl.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

N3mepeHue yzienbHOU TEMI0EMKOCTH.

Tema 3. Azpezamnble cocmosiHus 8eujecmea. Dazoenbie nepexoobl

[Tapoobpa3zoBaHre u KoHJeHcaiusi. McrmapeHue u kureHue. AOCOMOTHas WU
OTHOCUTeNIbHAasl BJ&XKHOCTb BO3Ayxa. HacenmenHeld map. YJenbHas TeruioTa
napoo6pa3oBaHUsl. 3aBUCUMOCTb TeMriepaTypbl KUTIeHUsI OT JJaB/IeHMUs.

TBépmoe Teno. Kpucraminmmyeckue W aMopgHble Tena. AHWU30TPONMS CBOWCTB
Kpucta/uioB. Kugkve kKpuctauibl. CoBpeMeHHble Matepuasbl. [lnaBieHue U
KpUCTasTu3alys. Y aenbHas Teriora riasiaenys. Cyonumariusi.

YpaBHeHHe TerIoBoro OamaHca.

TexHUUeCKre yCTPOWCTBA Y MPAaKTUUECKOe TIPUMEHEeHNe: TUTPOMETP U TICUXPOMETP,
KaJIOpUMeTp, TEeXHOJIOTUM TIOJIyYeHUs] COBPEMEHHBIX MaTepuasoB, B TOM YHCJIe
HaHOMAaTepHUaJoB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBOKMCTBa HaCHIIEHHBIX MAPOB.



Kunenve rpyv nnoHWKeHHOM [1aBJIEHUM.

Criocobbl U3MepeHHs BJIaKHOCTH.

HabJtto/jeHre HarpeBaHUs U TI7IaB/IeHUST KPUCTA/I/TMUECKOTO BeIllecTBa.

[JeMOHCTpaLys KpUCTalIOB.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

M3mepeHrie OTHOCUTETLHOM B/Ia)KHOCTH BO3/yXa.

Pa3pen 4. DneKTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3auusa Tel. ONeKTpUYeCKud 3apsif. [lBa BHUAA 5/IEeKTPUYECKHUX 3apsifioB.
[IpOBOAHUKH, AUINEKTPUKA U TOJYTNPOBOAHUKU. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOro
3apszja.

B3aumogerictBue 3apsiioB. 3akoH KysoHa. ToueuHbIM 3/1eKTPUYECKUM 3apsil.
OsnekTpuueckoe nosie. HanpsykEHHOCTL aseKTpudeckoro nossd. [IpuHumn cynepnosvnmu
371eKTPUUYEeCKUX 1oJjiel. JIMHWUY HanpsyKEHHOCTH 3/1eKTPUYECKOTro TMOJIS.

Pabora cun aseKTpoctatiyeckoro mons. IloreHiuan. Pa3sHOCTb TMOTEHIMAJIOB.
[IpOBOAHMKU U [UIEKTPUKKA B  3JIEKTPOCTAaTUYECKOM mosie. [IusjieKTprueckas
TIPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZeHcaTtop. OJ/IeKTPOEMKOCTh  IJIOCKOTO  KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHIeHcaTopa.

TexHuyecke  yYCTpOMCTBA U  TPAKTUYECKOe TpPHUMEHEeHWe:  3J1eKTPOCKOI,
3JIeKTPOMETp, 3/IeKTPOCTaTUuUecKas 3all[yTa, 3a3eM/ieHre 371eKTponprOopoB, KOHAeHCaTop,
KOTMPOBAaJ/IbHBIW arrapaT, CTPyUHbIA TPUHTED.

Lemoncmpayuu

Y CTpOWCTBO Y TIPUHLIUIT JeUCTBUS S71€KTPOMeTpa.

B3avMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DJIeKTpUYeCKoe T10Jie 3apsiyKeHHBIX TeJl.

[TpOBOJHUKU B 3/1IEKTPOCTAaTUUECKOM TI0JI€.

OJIeKTpoCTaThueCKas 3alluTa.

[V3NneKTprKKU B 3/IEKTPOCTaTUYECKOM M0JIe.

3aBUCUMOCTb 3JIEKTPOEMKOCTU TUJIOCKOTO KOHJIeHCaTOpa OT TMUIOLIAAM TIJIaCTHH,
PacCTOSTHUS MEXAY HUMU U IN3JIEKTPUUYECKOW TTPOHUL[aeMOCTH.

OHeprus 3apsyKeHHOr0 KOHZeHcaTopa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOHZEHCaTopa.

Tema 2. ITocmosiHHbIll 31eKmpuueckull mok. ToKu e pa3nuuHbIx cpedax

ONeKTPUUeCKUM TOK. Y CJIOBUSI CYyIIeCTBOBAHUSI 3JIEKTPUUYECKOr0 TOKa. MICTOUHUKM
ToKa. Cuna Toka. [I0CTOSIHHBIN TOK.

Harpsokenue. 3akoH Oma /1 ydyacTKa LieTiu.

OJ/IeKTpUUYeCcKoe  COTMpPOTUB/IEHWE.  Y[e/lbHOe  COMpOTHBJIEHHWe  BellecTBa.
[TocniefgoBaTenbHOe, Mapasie/ibHOe, CMelLllaHHOe CoeJjJMHeH e TPOBOJAHUKOB.

Pabora 3nekTpuueckoro Toka. 3akoH [[oynsi—J/IeHiia. MOIIHOCTE 3/1eKTPUUYECKOT0
TOKa.



OJIeKTPOBWIKYLLlasd CWJla U BHYTPeHHee CONPOTUBJ/IEHWE WCTOUYHUKA TOKA. 3aKOH
OMa /151 TIO/THOU (3aMKHYTOM ) 3/1eKTprueckoi 1ienu. KopoTkoe 3amMbIKaHUe.

O/eKTPOHHAas TPOBOAUMOCTb TBEPZBIX MeTa/uloB. 3aBUCUMOCTb COIPOTHBJIEHUS
MeTaJI/IOB OT TemIiepaTypbl. CBepXIIpPOBOLUMOCTb.

ONeKTpUUeCKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOCTBeHHasi U TIpUMeCHasi TIPOBOIMMOCTb TIOJYTIPOBOJHUKOB.
CoiicTBa p—n-niepexoa. [1omynpoBofHUKOBbIE TPUOOPHI.

ONeKTpUYeCKr TOK B pacTBOpax U pacIllaBax 37eKTPOJUTOB. DJIEKTPOJIUTAYECKAs
JUCCOLMALIUSA. DIeKTPOJIU3.

OneKTpuYeckuii TOK B ra3ax. CamMOCTOSITe/TbHbIM M HECaMOCTOSITE/bHbIM DPa3psij.
Monuus. I1na3ma.

TexHUUyecKre yCTPOMCTBA U TPAaKTUUeCKOe MpPUMEHEeHWe: aMIepMeTp, BOJIbTMETD,
peocTaT, UCTOUHHMKM TOKa, 3JeKTpOHarpeBaTe/ibHbIe MPHUOOPHI, 3/IEKTPOOCBETHUTE/bHbIE
NpubOPbI, TEPMOMETP COTNIPOTHB/IEHHS, BAKYYMHBIM U0/, TEPMUCTOPHI U (DOTOPE3UCTOPBI,
MOTYTIPOBOAHUKOBBIN IUO/], Ta/IbBaHUKaA.

LlemoHcmpayuu

V3MepeHue CUJIbI TOKA M HalPsSKeHUs.

3aBUCUMOCTb COTIPOTHBJIEHUSI LIUIMHPAUECKUX MPOBOJAHUKOB OT [JIMHBI, IJIOLLAAN
TIOTIepeYyHoro ceyeHust U MaTepuaria.

CwMmel1iaHHOe coelMHeHUe TIPOBOJHUKOB.

[Ipasmoe  W3MepeHHe  3JIeKTPOABWXKYLeM  CWibl.  KOpOTKOe  3aMblIKaHue
raJibBaHWUUECKOr 0 3/IeMeHTa U OL[eHKa BHYTPEHHEero CONPOTHBIIEHUS.

3aBUCHMOCTb COTIPOTUBJIEHUS] META/IZIOB OT TeMIepaTyphbl.

[IpoBOAUMOCTB 3/71€KTPOJIUTOB.

W ckpoBoi pa3psii 1 NpOBOAUMOCTb BO3/yXa.

OJHOCTOPOHHSAS IPOBOJAUMOCTb IUO/A.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombil

M3yueHne CMelIaHHOI'O COeHEeHUs pe3rCTOPOB.

W3mepeHve 5/IeKTPOJBWXKYLLEW CHIbl MCTOUYHMKA TOKA M €ro BHYTPEHHero
CONPOTHBIIEHUSI.

HabntomeHue 37eKTposin3a.

MexnpeaMeTHbie CBA3H

N3yuenune Kypca ¢hu3nky 6a30Boro ypoBHs B 10 Kacce OCYIIECTBASETCS C YUETOM
CoJlep>KaTe/IbHbIX MEXXITPeAMEeTHBIX CBsi3ell C KypcaM{d MaTeMaTWKH, OWOorvu, XUMHH,
reorpavu U TEXHOJIOTHU.

MesicnpeomemHble NOHsAIMUS1, CBSI3aHHbIE C M3yYeHHeM MeTO/I0B HayYHOTO [MO3HaHUS:
siBJIeHWe, HayuHbIA (haKT, TUroTe3a, (u3nueckasi BeJlMUrHa, 3aKOH, Teopusi, Hab/rojeHue,
9KCIEePUMEHT, MOZIe/IUPOBaHKue, MOJieJlb, U3MepeHue.

Mamemamuka: pellleHWe CHUCTeMbl ypaBHEHWM, JMHelHass (yHKus, Tapaborna,
ruriepbosa, UxX rpad@uku U CBOMCTBA, TPUTOHOMEeTpUUuecKre (YHKI[MH: CUHYC, KOCHHYC,
TaHT'eHC, KOTaHI'eHC, OCHOBHOE TPUIOHOMEeTpUUYeCKOe TOXKAeCTBO, BeKTOpbl M UX
MPOEKLIMU Ha OCU KOOPAVHAT, C/I0KeHHe BEeKTOPOB.



Buonoeusi: MexaHuyeckoe [JBWKeHHWEe B JKMBOM Tmipupoge, auddysus, ocmoc,
TerI000MeH >KMBBIX OpraHu3MoOB (BHbI TeIIONepe/jlau, TerIoOBOe pPaBHOBECHE),
37IeKTPUYECKUE SIBJIEHUS B XKUBOU TIPUPOJeE.

Xumusi: OUCKDeTHOe CTPOEHMe BellleCTBa, CTPOEHHWE aTOMOB W MOJIEKYJ, MOJIb
Bell[eCTBa, MOJISIDHasi Macca, TeryiOBble CBOMCTBA TBEDABIX TeJI, >KUJKOCTeH U Ta30B,
37IeKTpUUYeCKUe CBOMCTBA METaslJIOB, 3/IeKTPOTMTHYEeCKas AUCCOLMallvsl, FaTbBaHUKaA.

Teoepachus: BMaKHOCTb BO3/[yXa, BETPbI, OapoOMeTp, TEpMOMETP.

TexHonoeus: mpeobpa3oBaHWe [BIKEHWM C WCTIOIb30BaHHEM MeXaHHU3MOB, YUET
TPeHUs1 B TeXHUKe, TOJIIUITHUKY, HCIOJb30BaHHWE 3aKOHAa COXPAaHeHUs HMITy/bCa B
TexHUKe (pakeTa, BOJIOMET W [pyrue), ABUraTe/lb BHYTPEHHEro CropaHusi, MapoBas
TypOWHa, OLITOBON XOJIOMUIBHUK, KOHAWIIMOHEDP, TEXHOJIOTUH TTOTyYeHUsT COBPEMEHHBIX
MarepyajgioB, B TOM YMC/e HaHOMaTepuaaOB, U HAHOTEXHOJIOTWM, 3JIEKTPOCTaTUYeCcKas
3all[1Ta, 3a3eM/IeHue 3J1IeKTPONPHO0OPOB, KCepOKC, CTPYHHBIN TIPUHTEP,
3/IeKTpOHarpeBaTe/ibHble TIPUO0PHI, 37IeKTPOOCBETHUTEeTbHBIE TIPUOOPKI, TaTbBaHUKA.

11 KJIACC
Pazpgen 4. DneKTpoguHaMuKa

Tema 3. MazHumHoe noJie. 3/1eKMpoMazHUMHAs1 UHOYKYust

[TocTosiHHBIe MarHUThI. B3anmoielcTBrEe MTOCTOSTHHBIX MarHUTOB. MarHuTHoOe moJie.
BekTop MarHMTHOM WHAYKUMH. [IpUHLMIT CyIeprio3uijuyM MarHWTHBIX Tojied. JIMHUM
MarHMTHOW HWHAYKUMW. KapTuHa J/IMHUKA MarHUTHOM WHIYKUWAWA TIO/S TOCTOSTHHBIX
MarHuTOB.

MarHuTHOe T0/ie MPOBOJHMKA C TOKOM. KapTuHa JMHUN WMHAYKUWU MarHUTHOTO
T10J151 IYIMHHOTO TIPSAMOTO IMPOBOJAHMKA Y 3aMKHYTOI'O KOJIbLIEBOI'O IIPOBOJHMKA, KaTYILIKU C
ToKOM. OmnbIT DpcTesa. B3aumoeiicTBre MPOBOJHHUKOB C TOKOM.

Cuna AmMnepa, eé MOJyJIb Y HarlpaBJIeHUeE.

Cuna JlopeHuja, eé MOAyJ/ib U Hampas/eHue. [IBr>KeHWe 3apsPKeHHOU 4YacTULlbl B
OJTHOPOZHOM MarHUTHOM TioJie. PaboTa cusel JIopeHiia.

SIBneHue >31€KTPOMAarHUTHOM WHAYKLMH. [TOTOK BeKTOpa MarHUTHOW WHIYKLIWU.
DNeKTPOABWIKYIIasl CHJla MHAYKLMK. 3aKOH 3/IeEKTPOMarHUTHOW UHAYKUMU Papajes.

BuxpeBoe snekTpuueckoe riojie. 3/1eKTPOABUKYLLas CUjia UHAYKLWUA B MIPOBOJHUKE,
[BWXKYILIeMCS [IOCTYyTIaTe/IbHO B OZJHOPOJAHOM MarHUTHOM II0JIe.

[IpaBusio JleHua.

NHAyKTUBHOCTS. ABnenue CaMOWH/YKLIWH. OJIEKTPOABUKYILL|ASA cuna
CaMOUHAYKLIUHU.

OHeprusi MarHUTHOTO T10JI KaTYLLIKU C TOKOM.

DJIeKTPOMarHuTHOe T10JIe.

TexHUUyeckre yCTPOMCTBA M MpPAKTUUYECKOe TIPUMEHeHWe: MOCTOSSHHble MarHWTHI,
3/IeKTPOMArHuThl, 3/1IeKTPO/IBUraTe/lb, YCKOPUTE/IU 3/IeMeHTapHbIX YaCTHL], UHAYKLIMOHHAs
Ieyb.

Lemoncmpayuu

OrmbIT OpcTeja.



OTK/I0OHEHHE 3/IEKTPOHHOTO IMy4YKa MarHUTHBIM T10OJIEM.

JIvHUY UHAYKI[MA MarHUTHOTO TOJISL.

B3aumopeiicTBre IByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cunbl JIopeH1]a Ha MOHBI 3JIEKTPOJIUTA.

SIBneHre 3/1eKTPOMarHUTHOM UHIYKLUH.

IIpaBuo JleHua.

3aBUCUMOCTb  37IeKTPOJBIKYILlEM CU/Ibl HWHAYKLOUU OT CKOPOCTU M3MeHeHUs
MarHuTHOTO MOTOKa.

SIBneHre cCaMOUHYKLIWH.

YueHuueckuli 3KcnepumeHm, n1abopamopHble pabombil

V3yueHre MarHUTHOTIO IO/ KaTYIIKK C TOKOM.

VccnenoBaHue [1eliCTBUS MMOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

ViccnenoBaHue siBleHUs 5/IeKTPOMarHUTHOW UHIYKLIWU.

Pa3pen 5. Koie0auus ¥ BOJIHbBI

Tema 1. MexaHuuecKue U 3/1eKMpoMazHuimHble Ko/e0aHus

KonebaTenbHas cucrema. CBoOojHbIe MexaHWUeckKWe KosiebaHus. ["'apmMoHHUeckue
Konebanusi. [lepuof, uactora, amruiuTyjga U (asa kosebanuid. [Ipy>KMHHBIN MasiTHUK.
MareMaThuecKuii MasiTHUK. YpaBHeHUWe TrapMOHUUYeckux Kojebanuil. IlpeBpaiiieHue
SHepryu Mpy rapMOHUUECKUX KoyieOaHUsIX.

KonebaTenbHbiii KOHTYP. CBOOOHBIE 37IeKTPOMAarHWTHbIe KoJ/iebaHUs B HealbHOM
Kosie0aTe/IbHOM KOHType. AHalOTUs MeXAYy MeXaHWYeCKUMU M 3/1eKTPOMarHUTHBIMU
Kosiebanusimu. ®dopmysna TomcoHa. 3akoH COXpaHeHUsI HHEPrMd B  UJea/IbHOM
KosiebaTeIbHOM KOHTYDE.

[TpencraBneHre O 3aTyxawolux KojebaHusx. BbIHYXKIeHHbIe MeXaHUYecKue
KosniebaHusi. Pe3oHaHC. BeIHYK/IeHHbIe 3/1IeKTpPOMarHUTHbIe KojiebaHusl.

[TepemenHbIi TOK. CHUHYCOM/A/IbHBIA MepeMeHHbIM TOK. MOIJHOCTb MepeMeHHOro
TOKa. AMIUIMTYJHOE U [IeHCTBYIOLLlee 3HaUeHHe CUJ/Ibl TOKA Y HaTlpsDKeHUs.

Tpancdhopmarop. [Tpon3BoACTBO, Tiepefaua 1 oTpeb/ieHre 371eKTPUUeCKON SHepruu.
OKOJIOTUYEeCKWe PUCKU MPU MPOM3BOACTBE 37€KTpPO3Hepruu. KynbTypa MCMHO/b30BaHUS
3J1eKTPO3HEPrUU B NMOBCEJHEBHOW JKU3HU.

TexHUUeCKre yCTpPOWMCTBA M NPAaKTHYeCKOe IMPUMEeHEeHHe: 3J1eKTPUUeCKUM 3BOHOK,
reHeparop repeMeHHOr0 TOKa, JIMHUU 3/1eKTporepeauy.

Llemoncmpayuu

ViccnenoBanvie  TlapamMeTpoB — KojebaTenbHOW — cucTeMbl  (TIPY)KMHHBIA WK
MaTeMaTUYeCKUU MasiTHUK).

Habtto/jeHue 3aTyxarommx KoieOaHuii.

WccnenoBaHue CBOMCTB BBIHYK/I€HHBIX KOjieOaHUA.

HabnromeHure pe3oHaHca.

CB000/IHBIE 3/IEKTPOMAarHUTHbIE KoJiebaHusl.

OcuuniorpaMMbl  (3aBUCUMOCTHA CWJ/Ibl TOKA W HarpsDKeHWsi OT BpPeMEeHU) IS
3/IeKTPOMarHUTHBIX KOJ/leOaHUH.



Pe3soHanc mpu  mocsefoBaTelbHOM — COeJWHEHWM — Pe3UCTOpa,  KaTyIIKU
VH/IYKTUBHOCTH U KOH/IeHCaTopa.

Mopenb TMHUM 371eKTpornepeaun.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

VccnenoBaHue 3aBUCUMOCTH TIePUOZiA MasibIX KojebaHui Tpy3a Ha HUTH OT JJIMHEI
HWUTH U MacChl rpy3a.

WccnefoBaHre TepeMeHHOTO TOKa B L€l U3 II0C/Ie0BaTe/IbHO COeLVHEHHbBIX
KOH/IeHCaTopa, KaTyLLUKU U pe3rucTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomazHuUmHble 60/IHbl

MexaHuyeckyve  BOJIHbL, yQI0BUs — pacnpoctpaHeHus.  [lepuon.  CkKopocThb
pacrnpocTpaHeHUs U JJIMHA BO/HBIL [lonepeuHsle ¥ Npozo/bHbIE BOIHBL. VIHTEep(epeHIus
Y AUdpakKiys MexaHUu4eCKrUX BOJIH.

3ByK. CKopocTb 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONeKTPOMarHWTHble BOJIHBL. Y CJIOBUSL HW3/IYyUEHUS 3JIeKTPOMAarHWUTHBIX BOJIH.
B3aumHass opueHrtauus BekTopoB E, B, V B sjekrpomarHutHOM BosiHe. (CBOWCTBa
5/IeKTDOMAarHUTHBIX BOJIH: OTpa)keHWe, TMpeJioM/IeHHe, ToJispu3aLusi, AuQpakLys,
uHTepgepeHLUsi. CKOPOCTb 3/1IeKTPOMarHATHBIX BOJTH.

[ITkasna 371€KTpPOMarHUTHBIX BOJIH. [IprMeHeHre 3/IeKTPOMarHUTHBIX BOJTH B TEXHUKE
U OBITY.

[IpyvHLMIIBI paJyUOCBsA3U U TejieBUJeHUs. Pafnosiokanus.

OIeKTPOMAarHMTHOE 3arpsi3HeHUe OKPY’Karollen Cpebl.

TexHUueckue yYCTPOMCTBA M  TPAaKTUYECKOe TIPUMEHEHWEe:  MY3bIKaJbHbIE
VHCTPYMEHTBI, yJ/bTpPa3sByKOBas [JUAarHOCTMKa B TeXHUKe W MeAulLWHe, pazap,
paZiIuONpUEMHHUK, TeJleBHU30p, aHTeHHa, TejlepoH, CBU-meub.

Llemoncmpayuu

Obpa3oBaHue U paclpoCTpaHeHHe MoTMepeyHbIX U MPO/[0/IbHBIX BOJIH.

Koebittorieecst Tesio Kak MCTOYHUK 3BYKa.

HabntofeHre oTpaXkeHHs U TIPeJIOM/IeHUS] MeXaHUYeCKUX BOJTH.

HabstojeHme nHTepdepeHLdy U AudpaKLyyd MeXaHUUeCKHUX BOJTH.

3BYKOBOW pe30HaHC.

HabntofieHre CBSI3M IPOMKOCTH 3BYKa U BBICOTHI TOHAa C aMIUIUTYZON W 4acTOTOM
KoJieOaHuH.

WccnenoBaHre CBOWCTB 3/IGKTPOMAarHUTHBIX BOJIH:  OTpakeHWe, TMpesioMJIeHHe,
nosisipu3ays, Audpakius, uHTepdepeHLus.

Tema 3. Onmuka

'eomeTpuueckass onrvka. IIpsmMosviHeliHOe pacripoCcTpaHeHve CBeTa B OJHOPOJHOU
cpeze. JIyu cBeta. ToueuHbIl KCTOYHUK CBeTA.

OTpaxkeHe cBeTa. 3aKOHbI OTPa’keHUs1 cBeTa. [locTpoeHne n3obpakeHui B MI0CKOM
3epkaiie.

[Tpenomnenue cBeTa. 3aKOHBI TIpeJlIOMJIeHHs CBeTa. AOCOJIOTHBIN TIOKa3aTesb
nipenomiieHusi. [TonHoOe BHyTpeHHee oTpakeHUe. [IpesiesibHbBIN yTroJl TOJTHOTO BHYTPEHHETr O
OTpa’KeHUs.



Hucniepcusi ceeta. CrioXKHBINM cocTaB b6enoro cBeta. LIBer.

CobOuparoiyie ¥ paccerBaroiiye JUH3bL. ToHKas jMH3a. @OKyCcHOe pacCTosiHHe U
OINTHUYeCcKasi CWla TOHKOW JMH3bL. [locTpoeHue W300pakeHWM B COOMpAIOIUX W
paccerBaroLIMX MH3ax. Popmysia TOHKOU JIMH3bI. YBeIWYeHre, jlaBaemMoe JIMH30M.

[Ipenensl MPUMEHUMOCTH FeOMEeTPUYECKON OINTHKH.

BosHoBass onTtuka. VHTepdepeHiusi cBeTa. KorepeHTHble HCTOYHMKU. Y CIOBUS
HaOJTIO/IeHUsT MaKCUMYMOB M MUHHUMYMOB B WHTeP(EpeHI[MOHHOW KapTWHe OT [BYX
cuH(a3HbIX KOTePeHTHBIX UCTOUHUKOB.

Oudpakims cBeta. [udpakiyoHHas peliéTka. YC/IoBHe HaOMOAeHHsl TaBHBIX
MakKCHMMYMOB IpH Ia/IeHUM MOHOXPOMaTHUUYeCKOT0 CBeTa Ha U(PPAKLIMOHHYIO PEllIETKY.

[Tonapusanus ceera.

TexHUUeCcKUe yCTPOWCTBA U MpaKTUUeCcKoe TpUMeHeHre: OUKH, yra, ¢oToarirapar,
MPOEKLMOHHBIM anmnapar, MUKPOCKOI, Te/IeCKOIl, BOJIOKOHHasi OMNTHKA, AU(PPaKLMOHHAs
pelLLETKa, TOJIIPOUS,.

Lemoncmpayuu

[IpsiMoIMHEHOe pacnpoCTpaHeHWe, OTPayKeHue U mpeyioMyieHre cBeta. OnThueckue
TIpUOOpHI.

[TomHOe BHYTpeHHee oTpakeHre. Mo/ie/ib CBETOBO/A.

ViccnenoBaHue CBONCTB M300pa>keHU B JTMH3aX.

Mopgenu MUKPOCKOIIa, TeJIeCKOora.

HabtoieHre nHTepdepeHiidy CBeTa.

Habntopenue audpakiiuu cBeTa.

HabJtto/jeHue qrcrepcuy CBeTa.

[TonyyeHue crieKTpa € IMTOMOLLBIO TTIPHU3MBL.

[TosnyyeHue crieKTpa C MOMOILIbIO AUGPAKLIMOHHOW PeIIETKU.

HabntogeHue nmoasipusaijydy CBeTa.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombil

N3mepeHue 1ioka3arTesisi IpejioM/IeHUs CTeK/1a.

VccnenoBaHue CBONCTB n300paXkeHU B JTMH3aX.

Habntogenue aucriepcru cBeTa.

Pa3pen 6. OcHOBBI crieliua/IbHOU TEOPHU OTHOCHUTE/TbHOCTH

['paHuLbl TPUMEHHMMOCTU KJaCCAUeCKOW MexaHWKU. [locTynaTel crnenuaabHOU
TeOpHUU OTHOCUTE/IbHOCTU: MHBAPUAHTHOCTb MO/YJIS CKOPOCTU CBeTa B BaKyyMe, [IPUHLIUIL
OTHOCUTEIbHOCTU DWHILITEMHa.

OTHOCUTENTBHOCTH OJJHOBPEMEHHOCTH. 3aMe/ljileHre BpEMeHU U COKpallleHue [|/TVHBI.

OHeprusi U UMITYJIbC PeSITUBUCTCKOW YaCTHULIBIL.

CB$13b MacCChl C S3HEPrrer U UMITYJIbCOM PeJIAITUBACTCKON YaCTULbl. DHEPIUsl TTOKOSI.

Paspgen 7. KBanToBas ¢pu3uka

Tema 1. Dn1emeHmMbI KBAHMOBOLI ONMUKU

®oronbl. Popmyna [lnaHka cBs3u 3HepruM (OTOHA C €ro YacTOTOW. DHeprus u
HMMITYJIbC (DOTOHA.



OTkpeiTe U ucciaefoBanue Gotodpdekra. Ombitel A. I'. CrosieToBa. 3aKOHBI
doToaddekTa. YpaBHeHMe OuHIITeNMHAa A1 (oToddpdekra. «KpacHas rpaHULia»
dboTosrddekTa.

Maenenue cBeta. OmbiThl [1. H. JleGezmeBa.

XUMHUeckKoe JelCTBHEe CBeTa.

TexHUueckMe yCTpOMCTBA M  TNPAKTUYeCKOe MpuvMeHeHWe:  (OTO3/IEMEHT,
doToaTurK, comHeuHast 6aTapesi, CBeTOUO/,.

LlemoHcmpayuu

®oT03¢(deKT Ha yCTaHOBKE C LIUHKOBOM IJTACTUHOM.

VccnenoBaHue 3aKOHOB BHeLIHero (oTos3ddekra.

Ceetoauof,.

CosiHeuHast 6aTapesi.

Tema 2. CmpoeHue amoma

Mopgens atoma TomcoHa. Omneitel Pesepdoppa mno paccesiHHIO o -4yacTHL.
[TnanerapHas mogenb atoma. [loctynatel bopa. 3nyueHue v morJiomjeHrue (OTOHOB NpU
repexojie aTomMa C OJHOTO YPOBHS SHEPTrUM Ha Apyrou. Bugel criektpoB. CieKTp ypoBHEU
SHepPruM aToma BOZOpOoJa.

BonHoBele cBoiicTBa uactul. Bosnbel ge bBponins. KopmyckysnspHO-BO/HOBOM
JlyasusM.

CrioHTaHHOe U BBIHYK/IeHHOe U3J/lyYeHue.

TexHuyeckre yCTPOMCTBA U TMPAaKTUUYECKOe TIPUMEHEeHMWe: CIIeKTPa/JbHbIA aHalIn3
(ceKTpOCKOIT), 1a3ep, KBAHTOBBLIM KOMIBIOTEP.

Lemoncmpayuu

Mopens omnbita Pesepdopa.

OrnpefienieHye JJIMHBI BOJIHBI J1a3epa.

Habto/jeHue iHeuaThIX ClIeKTPOB U3/TyueHusl.

Jlasep.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

Habro/jeHue TMHeHYaToro creKkTpa.

Tema 3. AmomHoe s10po

OKCIepUMEeHThI,  [JOKa3blBalOLMe  CJIOXKHOCTb  CTpoeHUs  sgzapa.  OTKpeITHE
pazuoakTuBHOCTA. OmbITel Pe3epdopza mo ompefeneHui0 COCTaBa PaOaKTUBHOTO
nusnyuenusi. ColicTBa anb(a-, 6eTa-, raMMa-u3nydeHus. BiavsiHe paju0akKTUBHOCTH Ha
JKUBBIE OPraHU3MBblI.

OTKpBITHE TIPOTOHA U HeWTpoHa. HykoHHast Mogienb siipa ['etizeHnOepra—/IBaHeHKO.
3apsg sapa. MaccoBoe uucio sgapa. M30Torbl.

Anbda-pacrnias. DIeKTPOHHBIM W TIO3UTPOHHBIN OeTa-pacriaf. ['amma-u3iyueHue.
3aKOH paJXOaKTUBHOIO pacriaja.

OHeprus CBsI3W HYKJIOHOB B siipe. epHble cyibl. [ledeKT Macchl szpa.

AnepHeie peakuuu. [eseHue U cCUHTe3 Azep.

Slnepnbiti peaktop. TepmosimepHbiti cuHTe3. [1po6sieMbl ¥ TepCIeKTUBLI s/jePHOMN
SHEPreTUKU. JKOJIOTMUeCKUe acrleKThl SiIepHOM SHepreTUKHU.



OJieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pbl Hab/rOIeHUST U perUCTpaLiUM 37ieMeHTapHbIX YaCTHLI.

dyH[aMeHTa/IbHbIe B3auMO/ZencTBUsA. EAUHCTBO (U3nuecKor KapTUHBI MUPA.

TexHUueckue yCTPOWCTBA M TMpakTHUUeCKOe T[IPUMEHeHHe: [O3MMeTp, Kamepa
BunbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

Llemoncmpayuu

CuéTUMK MOHU3MPYIOIUX YaCTHL].

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

VccnenoBaHue TpeKOB yacTul] (M0 TOTOBBIM (oTOrpadusim).

Paspgen 8. DiemeHTbI aCTPOHOMMHU M acTPO(PU3UKHU

OTanbl pa3BUTUSL acTpoHOMMM. IIpuKiasjHOe W MHMPOBO33peHUeCKOe 3HaueHHe
aCTPOHOMUM.

Bug 3Bé31H0T0 Heba. Co3Be3us, ipkue 3BE3/Ibl, TI/IaHeThl, UX BUAUMOE JIBU)KeHHe.

CoJsiHeyHas cucTeMa.

Cosiaiie. CosiHeyHast akTUBHOCTb. VIcTouHMK 3Hepruv CoJsiHLI@ Y 3BE37. 3BE31bI, UX
OCHOBHbIE XapaKTepUCTUKU. /luarpamma «CHeKTpaabHbIM K/IaCC — CBETUMOCTb». 3BE3/bI
TJIaBHOM ITOC/IeI0BATe/IbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» IJIsT 3BE3]1 TJIaBHOMN
nocJiejoBaTelbHOCTU. BHyTpeHHee cTpoeHue 3BE37. CoBpeMeHHbIe TIpe/CTaB/IeHUS O
MPOUCXOXX/eHMH Y 3BOMIOLMK CoTHLIA U 3BE3/]. JTarlbl )KU3HU 3BE3/.

Mneunsbit [1yTh — Hama ["'anaktuka. [Tonoxenve u gerkenue CosHila B ['anakTuke.
Turnbl ranakTvk. PagyoranakTuky 1 KBa3apbl. YépHbIe [bIPHI B siJpax ra/lakTUK.

Bcenennas. Paciiupenve BeenenHol. 3akoH Xa06s1a. Pa3beranue ranaktuk. Teopus
bosbiioro B3peiBa. PenukroBoe usinyudeHue.

MaciitabHasi cTpykTypa BeenenHoii. MeTaranakTvka.

HepeliiéHHbie TTp06/ieMbI aCTPOHOMUH.

YueHuueckue Hab00eHus

HabntofeHusi HeBOOPYXEHHBIM TJla30M C  HCTIO/Jb30BAaHHEM  KOMITBFOTEPHBIX
MIPUJIOXKEeHUH [I7Is OTIpejle/IeHusi T0JI0)KeHUs1 HebeCHbIX 0OBeKTOB Ha KOHKPETHYHO JaTy:
OCHOBHbIe co3Be3/usi CeBepHOro MoJyliapusi U sipkre 3BE3/bl.

Habntopenus B Teneckon JIyHsl, TiiaHet, MaeuHoro [TyTu.

O0o01aroniee NOBTOpPeHUE

Ponb GU3MKM U aCTPOHOMHU B 5KOHOMUUECKOM, TeXHOJIOTHUeCKOM, COLMa/bHOW U
3TUYECKOU cdepax AesiTebHOCTA YesjoBeKa, pOlb U MeCTO (PU3MKU U aCTPOHOMUU B
COBpPEMEHHOM Hay4YHOW KapTHMHE MHpa, pO/ib (PU3NUECKOW Teopud B (POPMHPOBAHUU
Mpe/CTaB/leHnd O (PU3MYEeCKOU KapTHHEe MHUpa, MeCcTO (U3MYeCKOM KapTUHbI MHUpa B
o0111eM psiZly COBpeMeHHBIX eCTeCTBeHHO-HayUHbBIX Mpe/ICTaB/IeHu 0 pUpo/ie.

MexnpeagMeTHbIe CBSI3H

N3yuenue Kypca gu3uku 6a30Boro ypoBHs B 11 Kjacce OCYIeCTB/SIETCS C yUETOM
cofiep>KaTelbHbIX MEXXITPeJMEeTHbIX CBsi3el C KypcaMu MaTeMaTHK{, OWUO/IOTHH, XMWY,
reorpavivi ¥ TEXHOJIOTHH.



MesicnpedmemHble noHsimusi, CBsi3aHHbIe C U3yUueHHeM MeTOZ0B HayUHOTr O TTI03HAHKS:
siBJIeHYe, HayuHbIM (akT, TUroTe3a, dhr3nueckasi BeJIMUMHa, 3aKOH, Teopus, Hab/oieHue,
5KCMePUMEHT, MOZIe/ITUPOBaHUE, MO/IeJib, U3MepeHUe.

Mamemamuka: pellleHWe CUCTeMbl ypaBHeHUM, TpUrOHOMeTpuueckue (QYHKIUU:
CUHYC, KOCWHYC, TaHI'€HC, KOTaHIeHC, OCHOBHO€ TPUIOHOMETPUUECKOe TOXXIeCTBO,
BEKTOpPbl W WX MPOEKI[MM Ha OCU KOOpJUHAT, CJ0)KeHWe BeKTOPOB, MNPOW3BOJHbBIE
3/IeMeHTapHbIX (YHKIMN, MPHU3HAKW TOA0OMS TPEYro/IbHUKOB, OIpeze/ieHHe TIOMau
TJTIOCKUX GUryp 1 00BhEMa Tes.

Buonozus: sneKkTpuueckye siBJIeHUs B )KUBOU MPUPOJe, KosiebaTe/lbHbIe ABMKEHHUs B
JKUBOM TIPHpO/ie, ONTHUYECKUe SIBJIEHUS] B )KUBOU MPUPOJe, JelCTBUe paJuallii Ha >KUBbIe
OpraHU3MBbI.

Xumus: CTpoeHHWe aTOMOB M MOJIEKYJ/I, KPUCTa//IMYecKass CTPYKTypa TBEDABIX Tes,
MeXaHW3Mbl 00pa30BaHUsI KPUCTA/VTNUeCKOU PelléTKY, CTIeKTPaIbHbIA aHaIN3.

l'eoepacus: mMarHUTHBIE MOJOCAa 3eMJ/IM, 3a7eXXH MarHUTHBIX pyJ, (OTOChEMKA
3eMHOU MOBEPXHOCTH, Mpe/ICKa3aHue 3eMJIeTPSICEHUM.

TexHono2usi:  JWUHUM  37EKTpOMepeAad, TreHepaTop  MepeMeHHOro  TOKa,
37IeKTPO/IBUraTe/lb, UHAYKLIMOHHAS Teub, pajiap, PaJAUONPUEMHUK, TeJeBU30D, aHTEeHHa,
tenedoH, CBU-neus, TPOEKIMOHHBIM aTiliapaT, BOJIOKOHHAsI OTTTHKAa, COTHeYHasi baTapest.

IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHHSA

OcBoenne yue6HOro npeaMera «®u3rka» Ha ypoBHe cpefiHEro obirero 0opa3oBaHUs
(6a30BBIli  YpOBEHb) [O/DKHO O00ECreuuTh [AOCTWKEHWe CIeAYIOUUX JIMYHOCTHBIX,
MeTarnpeAMeTHBIX U TTPeIMETHBIX 00pa30BaTe/IbHBIX pPe3yIbTaToB.

JINMUHOCTHBIE PE3YJ/IBTATHBI

JIMUHOCTHBIE pe3y/lbTaTbl OCBOeHUS ydeOHOro mnpeameTa «®Pu3nKa» IO/DKHbI
OTpa)kKaTb ~ TOTOBHOCTb W CIIOCOOHOCTH  OOyUaroIUuXCsg  PYKOBOZCTBOBATHCS
chopMHpOBaHHOM BHYTPeHHeH To3ULuel TUUHOCTH, CUCTeMOM 1IeHHOCTHBIX OpHeHTaLUM,
MO3UTUBHBIX BHYTPEHHUX yOeX/AeHH!, COOTBETCTBYIOIIUX TPAAULIMOHHBIM LIEHHOCTSM
pOCCUICKOT0 0011lecTBa, pacIIMpeHde >XU3HEHHOT'O OMbITa M OIbITa [IeATeTbHOCTH B
rporiecce peasv3al[id OCHOBHBIX HarlpaB/eHUW BOCIUTATEJbHOU JeSATe/IbHOCTU, B TOM
yuC/ie B YaCTH:

1) rpakAaHCKOr0 BOCNIUTAHUSA:

cchOpMUPOBAHHOCTh TPaXkKJAAHCKOM TMMO3UIMM 00yuaroilerocssi Kak aKTUBHOTO M
OTBETCTBEHHOTO YJieHa POCCHUUCKOT0 00I11ecTBa;

TIPUHSITHE TPaJULIMOHHBIX o011IeueI0BeUeCKUX I'YMaHUCTUUECKUX u
JleMOKpaTUUYeCKHX LIeHHOCTeW;

rOTOBHOCTh BEeCTM COBMECTHYH /[IeATe/IbHOCTb B UHTepecax TIPa)KJaHCKOTO
o011lecTBa, yuaCTBOBaTh B CAMOYIIPaB/eHUH B 00pa30BaTe/IbHOM OpraHu3aliuy;

yMeHHe B3auMOJeMCTBOBaTh C COLIMA/IbHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX
(GYHKUMSAMU U Ha3HAUeHUeM;



TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JeSATe/IbHOCTH;

2)IaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAaHHOCTb POCCUHCKOW IPaKJaHCKOU UIEHTUYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K FOCY/JapCTBEHHBIM CUMBOJIaM, JOCTHXKEHUSIM POCCUUCKUX
yuéHBIX B 00/1aCTU (DM3UKHU U TeXHUKWY;

3)AyXO0BHO-HPABCTBEHHOI'0 BOCITUTAHMS:

c(hOpMHUPOBaHHOCTb HPAaBCTBEHHOI'0 CO3HAHUSI, STUUECKOTO TIOBEe/IeHNS;

CrocoOHOCTh ~ OIleHWBAaTh CUTYal[MI0 ¥ TIPUHUMATh OCO3HAHHbIE  PpeIleHus,
OPUEHTUDPYSCh HAa MOpaJbHO-HPABCTBEHHbIE HOPMBI W LIEHHOCTW, B TOM UHCJ/IE B
JeaTeIbHOCTH YUYEHOI0;

0CO3HaHUe JIMYHOTO BKJ/Ia/la B IOCTPOEHUE YCTOWUMBOTO Oyy1iiero;

4)3CcTeTUYeCcKOro BOCIIUTAHUSA:

3CTeTUYeCKOe OTHOLIeHWe K MHUDPY, BK/IIOYash 3CTeTUKYy Hay4YHOrO TBOPYECTBa,
MpUCYLLero (pU3nYeCcKoun HayKe;

5)TPyAOBOro BOCIIUTAHMS:

MHTepeC K pa3/uuHbiM cdepaM MpodecCUOHATBLHOM [eaTe/IbHOCTH, B TOM UHUC/e
CBSI3aHHBIM C (PM3MKOW W TEXHUKOMW, YMEHHe COBepIlaTh OCO3HAaHHBLIM BBIOOpD Oymyiiei
npodeccuu U peann30BbIBaTh COOCTBEHHbIE YKM3HEHHbIE TI/IaHbl;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUI0 M caM0o00pa30BaHui0 B 00/1acTu (pr3nku
Ha TPOTSDKEHUH BCeM KU3HY;

6)3K0/10rHuecKoro BOCIUTAHUA:

c(OpMHUPOBAHHOCTb 3KOJIOTUUECKOW KY/bTYPhl, OCO3HAaHUEe TI7100a/IbHOTO XapaKTepa
9KOJIOTUUeCKHUX Tpobiiem;

MJIaHMPOBaHWe M OCYIIEeCTB/eHHWe [OEeUCTBUU B OKDY’Kawller cpeje Ha OCHOBe
3HaHUS Lje/led YCTOMUMBOTO Pa3BUTHS Ue/i0BeYeCTBa;

paciiMpeHye OIbiTa JesTe/bHOCTH 35KO0JIOTMYeCcKOW HallpaB/eHHOCTA Ha OCHOBe
MMEROIIMXCSl 3HaHUM T10 (U3UKE;

7)lleHHOCTH HAyYHOr0 MO3HAHMS:

chOpMUPOBAHHOCTH MHUPOBO33pEHHs], COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pasBUTUS (PU3UUECKOW HAyKU;

OCO3HaHWEe LIEHHOCTH HAyUHOW [esTe/IbHOCTU, FOTOBHOCTh B TPOL|eCCe H3yUeHUs!
(U3UKY OCYILeCTB/IATh MPOEKTHYIO U UCCIe0BATe/NbCKYIO AesiTeTbHOCTb UHAUBUAYATBHO
Y B TpyIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI
ITo3HaBaTe/bHBIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHS
Bba3oBble jiornuecKue AeiiCTBUA:
CaMOCTOSITe/TbHO (hOPMY/IMPOBATh W aKTyaIM3HUpOBaTh Mpob/iemMy, pacCMaTpUBaTh eé
BCECTOPOHHE;
oripeJieNiITh LieJiv JesiTe/IbHOCTH, 3a/laBaTh MapaMeTphbl U KPUTEPUU UX [JOCTYKEHUS;
BBISIBJISIT  3aKOHOMEPHOCTU M TPOTUBOpPEUrsi B pacCMaTpUMBaeMbIX (PU3NUYECKUX
SIBJIEHUSIX;



pa3pabaTeiBaTh IIaH pellleHUs Tpo6/ieMbl C Y4YETOM aHalM3a MMEROIIUXCS
MaTepHa/bHbIX U HeMaTepHabHbIX PeCypCOB;

BHOCUTb KODPEKTUBBbI B [IeSTeJIbHOCTb, OlleHWBaTh COOTBETCTBHE pe3y/IbTaTOB
1[e/1siM, OLIeHUBaTh PUCKU MOC/eICTBUN [esiTe/IbHOCTH;

KOOPAVHUPOBAaTh U BBLITIOJHATH pab0Ty B YC/IOBUSIX peasibHOTO, BUPTYa/JIbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/IeNCTBYS;

pa3BUBaTh KpeaTUBHOE MBIIIJIEHHE TIPU PeIIeHNH XXKU3HEeHHBIX MpobieMm.

Bba3oBble uccieoBaTe/IbCKHe AeNCTBUS:

B/a/leTh HAyUYHOW TEePMHUHOJIOTHEM, K/IIOUeBbIMH TIOHATHSMHA U MeTOoJlaMHu
(dr3nUeCcKor HayKu;

B/Ia/leTh HaBbIKaMU YyueOHO-MCC/Ie[j0BaTeNbCKONM U TIPOEKTHOW [1esiTeIbHOCTH B
obsiacti pu3MKH, CrIOCOOHOCTBI0 ¥ TOTOBHOCTBIO K CAaMOCTOSITE/TbHOMY TOUCKY METOZ0B
pelilieHus1 3a7au (GHU3UUECKOTO COJiepyKaHusl, MPUMeHeHHUI0 Pa3/InyHbIX MeTO/I0B TTI03HAHMS;

B/IaZIeTh BUJJaMH [IeATe/TbHOCTH TI0 TI0JTyUeHUI0 HOBOTO 3HaHMS, er0 UHTepIIpeTal|uH,
npeoOpa30BaHUIO0 M TIPUMEHEHUI0 B Pa3/IMUHBIX yUeOHBIX CHUTYalMsX, B TOM UHC/e TIpU
CO3/laHKY YueOHBIX MTPOEKTOB B 06/1aCTH (PU3MKHY;

BBISIB/ISITH TIPUUMHHO-CJIEICTBEHHbIE CBSI3W M aKTya/JM3HMPOBATh 3a/jauy, BbIJBUTATh
TUNoTe3y eé pelleHusi, HaXO[UTb apryMeHThI JJid JoKa3aTelbCTBa CBOMX YTBEpP’KIAeHHH,
3a/laBaTh IapaMeTphbl U KDUTEPUU PellleHusI;

aHa/IM3UPOBaTh TOJlyuyeHHble B XOJie pellleHusi 3afaud pe3y/bTaTbl, KPUTHUYECKU
OLIeHHBAaTh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATh N3MeHeHHe B HOBBIX yC/IOBUSIX;

CTaBUTh U (DOPMYIMPOBaTh COOCTBEHHBIE 3a/laur B 00pa3oBaTe/ibHOMN JesTeTbHOCTH,
B TOM UMCJIe TIPU U3yueHur (HGU3UKU;

JaBaTh OL[€EHKY HOBBIM CUTYaI[UsIM, Ol[eHUBaTh MPHOOPETEHHBIH OIIBIT;

yMeTb  TIepeHOCUTb 3HaHWs TI0 ¢u3MKe B  TIPAaKTHUeCKyl0  00sacThb
JKU3HelesITe/IbHOCTH;

yMeTb UHTeTPHUPOBATh 3HAHUS U3 Pa3HBIX MPeMETHBIX 00/1acTel;

BBIIBUTaTh HOBbIE U/IeH, Tpe/jlaraTb OpUrHHa/IbHbIE TTOAXO0/IbI U PellleHus;

CTaBUTH MPOOIEMBI U 3a/lauH, [JOMyCKaloll[1ie aJlbTePHATUBHbIE PelleHMUs.

Pabora c uadopmanmeii:

B/aZieTh HaBbIKAMM TIO/IydeHUs: HH(OpMalud (U3NUeCKOro COJlep>XKaHUsl U3
WMCTOYHUKOB  pasHbIX TUIIOB, CaMOCTOSITe/IbHO OCYLeCTB/SATh IIOUCK, aHaIu3,
CUCTeMaTH3aldi0 YW WHTeprpeTaluio WHGOpPMAalMd pa3/MuHbIX BUJOB U GopM
Tipe/|CTaB/IeHNSI;

OlleHUBaTh I0CTOBEPHOCTb MH(OpMaI[1Y;

WCI0J/Ib30BaTh CpeZiCTBa MH(OPMALMOHHBIX U KOMMYHUKALIMOHHBIX T€XHOJOTUU B
pellileHUY KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3al[MOHHBIX 3a7iau C COb/tojeHreM
TpeOOBaHUM 3PrOHOMUKM, TEeXHUKU 0e30MacHOCTH, TUTHUeHbl, pecypcocOepexxeHuUs,
MIPAaBOBLIX U 3TUUECKUX HOPM, HOpM MH(MOPMAI[OHHOM 06e3011acCHOCTH;

co3aBaTh TeKCTbl (hM3UUECKOT0 COJep)KaHWS B pPa3/MuUHbIX (opMaTax C Y4ETOM
HasHaueHWss WHGOpPMAIL[MKM U 1ieJIeBOM ayJWTOpWH, BbIOMpasi ONTHUMa/bHYI (Qopmy
Tipe/iCTaB/IeHUs] ¥ BU3yau3aliu.



KoMMyHHUKaTHBHBIE YHHBEPCA/TbHbIE YUueOHbIe JeHCTBHUS:

OCYIIIeCTB/ISAThL 00IIeHre Ha YPOoKax (HM3UKH U BO BHEYPOUHOM /leATeTbHOCTH;

pacro3HaBaTh MpeAnoChUIKM KOH(MIMKTHBIX CUTyal[ii U CMSITYaTh KOH(JIUKTHI;

PasBEPHYTO W JIOTUYHO M3JlaraTh CBOKD TOYKY 3PEHMS C UCIOIb30BaHUEM SI3bIKOBBIX
CPEe/ICTB;

TIOHUMATh ¥ UCTIO0/Ih30BaTh MPEUMYII[eCTBa KOMaHIHOW U WHAWBHUAYaTbHON paboThI;

BbIOMpAaTh TEMAaTHUKY U METO/Ibl COBMECTHBIX IeMCTBUM C YUETOM OOIIMX UHTEPECOB U
BO3MO>KHOCTEM Ka)K/I0r0 WjieHa KOJIJIeKTHBA;

MPUHUMATh 1|e/T1 COBMECTHOMW [1eATeIbHOCTH, OPraHW30BbIBaTh ¥ KOOPAUHHPOBATh
JIeMCTBUS MO €8 NOCTW)KeHUIO: COCTaBJISATh IJIaH JEeUCTBUM, PaCIipefiesisiTh POIU C YUETOM
MHEHHWM Y4aCTHHUKOB, 00CY>K/jaTh pe3y/bTaTbl COBMeCTHOU paboTh;

OLIeHMBaTh KaueCTBO CBOEro BK/aZla M KaKJOro y4yaCTHMKA KOMaH[bl B OOIIWi
pe3yJIbTaT I10 pa3pab0TaHHBIM KPUTEPUSIM;

rnpejjiaraTb  HOBble  TIPOEKThbI, OL€EHWBaTb WJAEW C TIO3ULUM  HOBU3HBI,
OPUTMHA/IbHOCTH, TPAKTUYECKOW 3HAUMMOCTY;

OCYLLIECTB/ISITh MO3UTUBHOE CTpPaTerdueckoe MoBe/leHWe B Pa3/MUHbIX CUTYaLUsX,
TIPOSIBJISITH TBOPUECTBO M BOOOpa>keHUe, ObITh MHUIIMATHBHBIM.

PerynsiTUBHBIE YHHBEpPCA/IbHbIE YueOHbIe e CTBUA
Camoopranusanusa:
CaMOCTOSITeJTEHO OCYIL[eCTB/ISATh MMO3HABATeNbHYIO /IeATeTbHOCTb B 00/1aCTH (HU3UKH
1 aCTPOHOMHUH, BBISIBISITh IPOO/IEMBI, CTaBUTh U (DOPMY/TMPOBAaTh COOCTBEHHBIE 3a/aul;
CaMOCTOSITE/TbHO COCTaBJIATh IUIAH peLleHWs1 PACUYETHBIX M KaueCTBEHHBIX 3a/ad,
TJTaH BBITIOJTHEHUS TTPAKTUUECKOM paboThl C YUETOM UMEIOIIUXCS peCypCoB, COOCTBEHHBIX
BO3MO>XHOCTEU U MpeArouTeHNUl;
JlaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;
pacIMpsATb paMKU yuebHOTro rpeZiMeTa Ha OCHOBE JIMUHBIX TPeTIoUTeHU ;
JlefiaTb 0CO3HAHHBIA BLIOOD, apryMeHTHUPOBaTh ero, 6paTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelleHue;
OLIeHWBATh IPUOOPETEHHBIN OTIBIT;
crioco6cTBOBaThL (hOPMUPOBAHHIO U TIPOSIBIEHUIO 3pYAULIMM B 00s1acTH (DH3UKH,
TIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTe/ibHbIN U KY/IbTYPHbBINA YPOBEHb.
CaMOKOHTPO/1b, SMOIMOHA/TbHBIA UHTE/I/IeKT:
JlaBaTb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHMBBI B [esITe/IbHOCT,
OLIeHMBAaTh COOTBETCTBHE Pe3y/bTAaTOB LIe/sIM;
BJIaJleTh HaBbIKaMH TI03HABaTeTbHOM pe(ieKCUM KaK OCO3HAaHUSI COBepIllaeMbIX
JeMCTBUM U MBIC/IUTEIBHBIX MPOL[ECCOB, UX PE3y/IbTaTOB U OCHOBAHUM;
WCII0/Ib30BaTh TIPUEMBI  pedieKCHM /11 OLeHKW CHUTYyalldd, BbIOOpa BEpHOTO
peLleHus;
yMeTb OLIeHUBaTh PUCKU U CBOEBPEMEHHO MPUHUMATh pellleHHs M0 UX CHUKEHUIO;
MPUHHMMAaTh MOTUBBI M apPTYMEHThI IPYTHX TIPU aHa/iu3e pe3y/bTaToB JesTebHOCTH;



TIPUHUMATH Cebsi, TTOHUMasi CBOM HeJJOCTaTKU U JJOCTOMHCTBA;

MPUHUMATb MOTHBBI U apT'YMEHTBI IPYTHX TPU aHa/In3e pe3y/bTaToB /IeATeTbHOCTH;

MpY3HABaTh CBOE MPaBO Y MPaBO JPYTUX Ha OLIMOKU.

B mnpornecce AOCTWXKeHUsI JIMUHOCTHBIX pe3y/bTaTOB OCBOEHUS] MPOrpaMMbl I10
bu3MKe A YPOBHSA CpefiHero o01iero oOpa3oBaHusl y 00yUaroI[UXCsl COBEPIIIEHCTBYETCS
5MOLIMOHA/IbHBIN UHTEJIJIEKT, TIPeAIoaraoni CpOpMUPOBaHHOCTD:

CAMOCO3HAHUsI, BK/IIOUAIOIIETO CIIOCOOHOCTh TIOHMMaTh CBOE 3SMOL[MOHABbHOEe
COCTOsIHUe, BU/IeTh HarpaB/ieHUs pPa3BUTHsI COOCTBEHHOW 3MOLIMOHAILHON cdepbl, ObITh
yBepPEeHHBIM B cebe;

CaMOpery/JMpoBaHUsl,  BK/IOYAIOILer0  CaMOKOHTpOJIb, yMeHWe  TpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBeZieHre, CTIOCOOHOCTh aZlanTUPOBaThCS K IMOLIMOHATBHBIM
M3MeHeHUsIM U MPOSIBJISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHyTpeHHel MOTUBALUU, BK/IIOUAIOIlell cTpem/ieHre K IOCTV)KEeHHIO 11eJd U YCTexy,
OTNTUMM3M, UHUIIMAaTUBHOCTh, YMEeHUe AeliCTBOBATh UCXO/ISI U3 CBOMX BO3MO>KHOCTEH;

IMITaTUM, BK/IIOUAIOIIel CrOCOOHOCTb TMOHMMATh SMOLMOHATBHOE COCTOSIHUE
OPYTUX, YUUTHIBaTh €ro MPH OCYIL[eCTB/IeHUU OOIIeHHs], ClIOCOOHOCTh K COUYBCTBUIO U
COTIepe’KMBaHUIO;

COLlMaZibHBIX HABBIKOB, BK/IHOYAIOIIMX CMOCOOHOCTh BBLICTpAaWBaTh OTHOILLIEHUS C
JOPYTHUMHU JIFOJBMH, 3a00TUTHCSI, TIPOSIB/ISITH MHTEPEC 1 pa3peliaTh KOHMIUKTHI.

INPE/IMETHBIE PE3YJ/IbTATBI

K koHiy obyuenusi B 10 Kjacce TipefiMeTHble pe3y/ibTaTbl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH ¥ 00yYaroIUXCsl YMEHHI:

JeMOHCTPUPOBaTh Ha TMpUMepax poOdb U MecTo (u3uku B (HOPMUPOBAHUU
COBpEeMEeHHOW Hay4YHOM KapTUHBI MUPA, B Pa3BUTUM COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKOU JIesiTe/TbHOCTH JTFO/IEeU;

YUMUTBIBaTh IPaHULIbl MPUMEHEHHs M3YUeHHbIX (PU3nuecKux MoJesiei: MaTepuaibHasi
TOUKA, WHeplMajabHas CHUCTeMa OTCUYéTa, abCOMIOTHO TBEPAOE Teso, WAeaabHBIA Tas,
MOZIe/IU CTPOEHMS Ta30B, KUAKOCTEM Y TBEDPABIX TeJ, TOUEUYHBbIM 3JIeKTPUUYECKUM 3aps[
MpU pelieHru Gr3nUecKux 3aau;

pacrio3HaBath (hu3nueckue siBieHus (TIPOIecchl) U 0OBACHATH X Ha OCHOBE 3aKOHOB
MeXaHHWKH, MOJIEKY/ISIPHO-KUHETUUECKOM Teopumn CTpPOeHUs BellleCTBa u
37IeKTPOJAVUHAMHKHU: DPAaBHOMEDHOE W PaBHOYCKOPEHHOe TIPSIMOJIMHEWMHOe [BI)KEHHe,
cBoOO/IHOe TaJieHue Tes, JBMKeHWe T0 OKPY)KHOCTU, WHepLs, B3auMOJeWCTBUe Tell,
middy3usi, 6pOyHOBCKOe [BW)KeHHe, CTPOeHHe >KUIKOCTe U TBEP/bIX Tes, U3MeHeHue
o0béMa Tes TpM HarpeBaHWM (OXJIAXKAEHWU), TETIOBOE paBHOBecHe, WCIIapeHue,
KOHJIeHCaLusl, TUIaBJeHue, KPpUCTa/uIu3alusi, KUMleHe, BJIaKHOCTb BO3/yXa, MOBbLILLIEHHUEe
JlaBJIeHUs1 rasa MNpU ero HarpeBaHuM B 3aKPbITOM COCYJe, CBA3b MeX[Jy IapaMeTpamu
COCTOSIHMSI Ta3a B U30MPOoLieccax, 3/IeKTpU3alius Tesl, B3auMOo/IeliCTBYe 3apsi/iOB;

OMUCHIBAaTb MeXaHWYeckKoe [BWXKeHUe, WUCMOAb3ysl (Uu3nueckre BeJTMUUHbI:
KOODJHWHATa, IMyThb, IepeMelleHre, CKOPOCTb, YCKOPeHHWe, mMacca Teja, CWAla, WUMIYJIbC



Tefa, KWHETHYeCKash SHeprus, IIOTeHI[da/bHasi SHeprusi, MexaHuueckas pabora,
MeXaHWuecKasi MOIIHOCTh; TIPM OMNMCAHWU TPAaBWIbHO TPAaKTOBaThb (DU3WUECKUN CMBICI
WCTIO/Ib3YEMBIX BEJIMUWH, WX 0003HaueHHWs W eAWHUIIb,, HaXOJUTh (HOPMYJIbI,
CBsI3bIBAOIIME IAHHYIO (PU3UUECKYIO BEJIMUMHY C [PYTUMHU BeJIMUMHaMU;

OMMChIBaTh U3y4YeHHbIe TEIJIOBble CBOMCTBA T/l W TEMNJIOBbIE SIBJIEHUS, WCMOJIb3YS
dbu3nyueckre Be/IMUMHBIL: [laBjieHWe Ta3a, TemIlepaTypa, Cpe/lHssi KUHeTHuYecCKasi SHeprusi
Xa0THUUYeCKOT0 JBWXEHUs MOJIeKYJI, CpeHeKBaApaTUyHasi CKOPOCTb MOJIEKYJI, KOJTUUeCTBO
TETUIOThI, BHYTDEHHSSI 3Heprus, paboTa rasa, KOI(QHUIMEHT T10/Ie3HOTO AeUCTBUS
TeIJIOBOIO JBWTaTessi; TPU OIKMCAHWM TIpaBWIbHO TpaKTOBaTh (H3UUECKHUW CMBICI
WCIIO/Ib3yeMbIX BeJWUMH, MX 0003HaueHWs] W eAWHUIbI, HaXOAUTh (OPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (DPU3NUECKYH0 BeJIMUMHY C APYTMMU BeJIMYUHAM;

OMMCBIBaTh H3yUeHHbIe >JIeKTPUUECKHWe CBOMCTBA BellleCTBA U 3J€KTPUUYECKUe
sBfeHus1 (MpOLlecChl), WCMOJBb3YyS (Pu3nueckrue BeUUMHBI: 3/eKTPUUeCKU 3apsf,
37IEKTPUYECKOe T0Jie, HaTpPsUKEHHOCTb MOJi, MOTEHLUal, Pa3HOCTh MOTEHLUAIOB; TPU
OMMCAaHWW TIPaBWIbHO TPAKTOBAaTh (PU3NUECKUN CMBICA HCMO/Ab3YeMbIX BeJWYWH, UX
0003HaueHHsI W eJWHUIIbI; YKa3biBaThb (hOPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (HU3UUECKYIO
BEJIMYUHY C APYTUMU BeJIMYMHAMU;

aHa/IM3UPOBaTh (hH3MUeCKUe MPOoLIeCChl U SIBIeHUS], UCTIOMb3Ys (PU3nuecKre 3aKOHbI U
TIPUHLIUIIBL: 3aKOH BCeMUPHOro TaroteHud, I, IT u 111 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUs
MeXaHWUeCKOU SHepPIruM, 3aKOH COXPAHEeHUWsI UMITy/bCa, MPUHLUMN CyNeprno3vLuU CHUJ,
TIPUHLIMIT PABHOIPABUs WHEPLMAIbHBIX CHUCTEM OTCUéTa, MOJIeKY/ISIPHO-KUHETHUUYECKYO
TEOPUI0 CTPOEHUs BellleCTBa, ra30Bble 3aKOHBI, CBS3b Cpe/IHEM KWUHETUUYeCKOW 3HEepruu
TETVIOBOTO  JBMDKEHUSI MOJIeKYJ C abCOJIFOTHOM —TeMriepaTypoi, TiepBbIii 3aKOH
TepMOJAUHAMUKHU, 3aKOH COXpaHeHUsl 3/IeKTPUUYeCKOro 3apsija, 3akoH KysioHa, rpu 3ToMm
pa3/ivuath C/I0BeCHYH0 (DOPpMYy/JMPOBKY 3aKOHa, €ro MaTeMaTHueCKoe BbIpaKeHue |
ycoBus (TpaHULIbl, 00/1aCTH) MPUMEHUMOCTH;

OOBSICHITH OCHOBHBIE TIPUHIUIIBI [eWCTBUS MaIlWMH, TPUOOPOB W TeXHUUYECKUX
YCTPOMCTB; pa3/MyaTh yCJIOBUS MX 0e301MacHOTO UCIIOb30BaHUS B MIOBCEHEBHOU JKU3HU;

BBITIO/THATh SKCIIEPUMEHTHI 10 UCC/Ie/IOBaHUIO (PU3NUeCKUX SIBJIEHUU U TIPOL[eCCOB C
WCIIONb30BaHMEM TIPSMBbIX W KOCBEHHBIX MW3MepeHuM, TIpu 3ToM (OpPMYJIUpPOBATh
npobsieMy/3aZiauy W THUMOTe3y y4yeOHOro JKCIepuMeHTa, coOWpaTh YCTAaHOBKY U3
Tipe/i/I0keHHOTro 060py0BaHus1, IPOBOAUTE OITLIT U (HOPMY/TMPOBATh BHIBOABI;

OCYIL[eCTB/ISITh MPSIMble U KOCBeHHble H3MepeHus1 (PU3nueCcKux BeUYMH, MPU 3TOM
BLIOMpATh ONTUMAaJIbHBIN CIT0COO M3MepeHHsl U HCII0b30BaTh U3BECTHBIE METO/Ibl OLIeHKH
MOTPeLHOCTeN U3MepeHH;

MCC/eIoBaTh 3aBUCUMOCTHA MeX[y (H3udyeCcKUMH BeJIMUMHAMU C UCMO0JIb30BaHUEM
MpPSIMbIX W3MepeHHul, MpU 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (DMKCHPOBATb pe3y/bTaThl
MOJIyYeHHOW 3aBUCUMOCTHU (PU3NUECKHUX BeMUMH B BUZe Tabnui] U rpadukoB, [AenaTh
BbIBO/IBI 10 pe3yJibTaTaM UCCJIelOBaHNs;

cobmroziaTh TIpaBWia 6e301MacHOTO Tpy/ia TIPU TPOBeIeHUH MCC/IeZIoBaHNN B PaMKax
y4eOHOTO 3KCIepUMeHTa, y4ueOHO-HCCIe0BaTe/bCKOM M TIPOEKTHOM [1eATe/TbHOCTH C
HCII0/Ib30BaHHEM HM3MepUTe/TbHBIX YCTPONCTB 1 TabopaTopHOro 000py/i0BaHUS;



peliatb pacuéTHble 3aZlaud C SIBHO 3aJaHHOW (hM3UUeCKOW MOJe/bio, WCIO/b3Ysl
¢u3rueckre 3aKOHbI M TIDUHLIMIIBI, Ha OCHOBE aHa/lW3a YC/AOBUS 3aZjaud BbIOMpaTh
bu3nUecKyr Moiesb, BbIAEISTh (Pu3nuecKue BeJUUMHBI U (GOpPMYJibl, HeOOXOAUMbIe IS
eé pelleHusl, NMPOBOJUTH PacuéTel U OLIEHMBAThb DPeaJbHOCTb II0JIyYEeHHOrO 3Ha4yeHUs
(bu3nuecKol BeIMUUHBI;

pelllaTh KayeCTBeHHble 3a/laud: BBLICTpAaWBaThb JIOTUUECKA HEMPOTUBOPEUUBYIO
L[ETIOUKY PacCy>KJeHU C OMOPOM Ha U3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (hr3ndecKre
sSIBJIEHUS;

WCTIO/Tb30BaTh TIPU pellleHnM y4eOHBIX 3afiau CcoBpeMeHHble HH(MOpPMAaI[MOHHbIE
TeXHOJIOTUU J1Jisl TIOMCKA, CTPYKTYPUPOBaHUsI, MHTEepIIpeTaliy U TIpeJiCTaB/ieHrst yueOHOM
M HaAyuyHO-TIOMY/SIPHOM uWHGOpMaLy, TIOJyUeHHOW W3 pa3UyHbIX HCTOYHUKOB,
KPUTUUECKU aHaIU3UPOBaTh MOIyYaemMyro HH(OpMaLUIo;

MPUBOAUTHL TIPUMeEpPbl BK/IaZla POCCUMCKUX UM 3apyOeKHbIX YUEHBIX-(HU3UKOB B
pa3BUTHE HayKW, 0ObsCHeHHe TPOLIeCCOB OKPY’Kalollero MUpa, B pa3BUTHE TEXHUKU U
TeXHOJIOTUI;

WCM0/Ib30BaTh TeOpeTUUecKrWe 3HaHWsl 10 (U3MKe B TOBCEJHEBHON >KU3HMU [JIs1
obecrieueHusi 0e30macHOCTM TIpd  oOpalieHMH C TpubopaMd W TeXHUUeCKHUMH
yCTpOUMCTBaMHU, [Jisi COXpaHeHWsI 3Z[0pOBbsi U COOJIIO/IeHUSI HOPM  3KOJIOTUYECKOTO
MOBe/IeHUs B OKPY Karolliel cpejie;

paboTaThk B rpyIre C BbINOJHEHUEM pa3/IMUHBIX COLMA/JIbHBIX POJiei, MIaHHPOBaTh
paboTy TpyIibl, pallMOHA/ILHO pacrpezesisaTh 0053aHHOCTU U TIJIAHUPOBaTh JesiTe/IbHOCTh
B HeCTaHJAPTHBIX CUTyalWsX, afleKBaTHO OL|eHMBaTh BKJAJ Ka)KJOro U3 yUaCTHUKOB
TPYIIIBI B PellleHre pacCMaTpUBaeMoi MPoOJIeMbl.

K koHuy obyuenusi B 11 Kjacce mpeiMeTHble pe3ysbTaTbl Ha 0a30BOM YpOBHe
JO/DKHBI OTPaXKaTh ChOPMHUPOBAHHOCTh ¥ 00YyUalOIUXCsl YMEeHUA:

JIeMOHCTPUpPOBaTh Ha TpUMepax pojb M MecTo (u3ukd B ¢GHOpMHUPOBAHUHU
COBpeMEeHHOW HayuHOW KapTHHBI MUPa, B Pa3BUTUMA COBPEMEHHOM TEXHUKW U TEXHOJIOTUH,
B MPaKTUYECKOU JedaTe/bHOCTH JIFo/ieH, L{eJIOCTHOCTh U eJUHCTBO (PU3NUEeCKOW KapTHHBI
MUpa;

YUUTHIBaTh TPaHUIIbI TPUMEHEHUs H3YUeHHBIX (U3UUeCKUX Mojesieii: TOUeuHbIH
3JIEKTPUUECKUM 3apsifi, Jiyd CBeTa, TOUEUHbIM UCTOYHUK CBeTa, s/epHas MOJe/b aToMa,
HYKJIOHHAasi MOJieJIb aTOMHOTO si/ipa TIpY pellieHny (GU3nJYecKux 3a/1ay;

pacro3HaBaTh Gu3ndeckue siBjieHUs (TIPOLIeCChl) U 0OBSACHATH X Ha OCHOBE 3aKOHOB
3/IeKTPOJMHAMUKA W KBaHTOBOW (PM3MKM: 3JIeKTpUUeCKass MPOBOAUMOCTb, TeIJIOBOE,
CBETOBOE, XWMHYECKOe, MarHUTHOe JelCTBUS TOKa, B3auUMO/|eliCTBME MarHUTOB,
3/1eKTPOMAarHuTHasi UHAYKLUS, JelCTBUe MarHWUTHOTO TOJisi Ha MPOBOJAHUK C TOKOM U
OBWDKYIMMCS  3apsifl, 3/eKTPOMarHWTHble KojebaHWs W BOJHBI, TPSIMOJMHENHOe
pacripocTpaHeHHe CBeTa, OTpaXkeHue, Tipe/ilomyieHWe, WHTepdepeHLYs, AA(Ppakuus U
MoJisipy3aLusl CBeTa, [JUCIepCusl CBeTa, (OTOo3neKTpudeckur >¢Q¢ekt (hoTos3ddexr),
CBETOBOE JlaBjleHHWe, BO3HMKHOBEHHe JIMHEeWYaTOro CreKTpa aroma BOJOpPOJa,
ecTeCTBeHHasl U UCKyCCTBEeHHasl paZJu0AaKTUBHOCT;



OMUCHIBAaTb M3yYeHHble CBOWCTBa BelllecTBa (9/IeKTpUYECKWe, MarHUTHBIE,
OTTHUYeCcKue, 371eKTPUUYEeCKYH0 TPOBOAUMOCTb pa3/iMuUHbIX Cpe/l) U 37eKTPOMarHWTHbIe
siBJieHus1 (TIPOLIeCChl), UCTONb3ys (r3UUecKde BeUUMHbBI: 3/1IeKTPUUYEeCKUil 3apsij, Cuia
TOKa, SJ/IEKTPUUeCKOe HampssKeHue, S/eKTPUUecKoe  COTpOTHBJIEHWE, Pa3HOCTb
MOTeHL[A/IOB, 3JIEKTPO/IBIKYILasi CHa, paboTa TokKa, MHAYKIMS MarHUTHOTO TI0JIsA, CUJIa
Awmriepa, cuna JlopeHlla, WHAYKTUBHOCTb KaTyILKW, SHEPrusi 3JeKTPUYECKOro W
MarHUTHOTO TI0Jiel, Tepyuosi U YacTtoTa KosiebaHuii B KosiebaTeslbHOM KOHTYpe, 3apsj U
clujia TOKa B TIpoljecCe TapMOHMUECKHX 37eKTPOMarHUTHBIX KosiebaHu#, (oKycHoe
paccTossHUe W ONTUYecKasi CWia JIMH3bI, TPU ONWCAHWU TIPaBU/IBHO TPaKTOBAaTh
(bu3ruecKuii CMBICTT UCMO/b3yeMbIX BeJWUYMH, WX 0003HAueHus U eVHULIbI, YKa3blBaThb
(dopMyJibl, CBA3bIBAOILIME AAHHYIO (DU3UUECKYI0 BeJIMUKMHY C APYTUMU BeJTMUMHAMUY;

OTHMCBIBaTh M3yUeHHble KBAaHTOBbIE SIBJIEHUS] M TPOLIECChI, UCIOJb3Ysl (PU3NUecKue
BeJIMUUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, [IJTMHA BOJTHBI M YaCTOTa CBETA, SHeprusi U
UMIYJILC (POTOHA, TIePUOJ, T0JypacriaZia, SHeprusi CBsi3W aTOMHBIX sifiep, TPU OMUCAHUU
MPaBU/IbHO TPAKTOBaTh (PM3WUECKUM CMBIC/ UCTIONb3YeMbIX BeJIMUMH, UX 0003HaueHUs U
e/IMHHULIbI, yKa3blBaTb (POpPMy/bl, CBSI3bIBAIOLME [JAHHYI (U3NUYECKYI0 BEJIUUYMHY C
APYTUMU BeJTMYMHAMMU, BBIUMC/ISTh 3HaUeHue (hr31uueCcKou BeJIMUrHbI;

aHa/IM3UpOoBaTh (PU3MUeCKUe MPOoLIeCChl U SBJIeHUS, UCTI0/b3Ys (pr3ruecKue 3aKOHbI U
NMPUHLIMIBL: 3aKOH OMa, 3aKOHBbI TMOC/eI0BaTeJIbHOTO U TapasijiesibHOTO COeAUHEeHUS
NPOBOJIHUKOB, 3aKOH [[koyns—JleHlla, 3aKOH 3/71€eKTPOMAarHATHOW WHAYKLMH, 3aKOH
MPSIMOJIMHEMHOTO ~ pacripoCTpaHeHUsi CBeTa, 3aKOHbl OTPaKeHWsi CBeTa, 3aKOHbI
MpeJIoOM/IeHUs1 CBeTa, ypaBHeHHe OUWHIUTeWHa Ay (oTo3(ddeKTa, 3aKOH COXpaHEHUs
SHEepruu, 3aKOH COXpaHeHUsI UMITyJIbCa, 3aKOH COXPaHeHUs1 3/IeKTPUUECKOro 3apsi/ia, 3aKOH
COXpaHeHUs1 MacCOBOIO YMCJIa, MOCTy/aThl bopa, 3aKOH paj0akKTMBHOrO pacraja, Npu
5TOM pa3/ivuaTh CJI0BECHYHO (hOPMY/JIMPOBKY 3aKOHA, ero MaTeMaTHUuecKoe BbIpakeHue 1
ycoBus (TpaHULIbl, 00/1aCTH) MPUMEHUMOCTH;

orpefie/isiTh HarpaB/ieHWe BeKTOpa WMHJYKLUM MarHUTHOTO TI0Jis TIPOBOJHMKA C
TOKOM, CUJ/ibl AMrniepa v cuibl JIopeHLa;

CTPOUTb U OIKChIBaTh H300pakeHHWe, CO37aBaeMoe TUIOCKUM 3epKajioM, TOHKOU
JIMH301;

BBITIO/THATh SKCIIEPUMEHTHI 110 UCC/Ie[0BaHKI0 (GHU3UUeCKUX SIBJIEHHWH U TIPOLIeCCOB C
WCMO0/b30BaHUEM TMPSIMBIX M KOCBEHHBIX MW3MEpeHWM: TMpu 3TOM (OPMYIUpPOBATh
nmpobsemMy/3aziauy W THUIOTe3y YyueOHOro JKCrepuMeHTa, coOHWpaThb YCTAaHOBKY W3
Tnpe/i/ioXkeHHOro 000pyA0BaHus1, MPOBOJUTH OMBIT U (HOPMY/IUPOBAaTh BHIBOAbI;

OCYIIIeCTB/ISTh MpsiMble U KOCBEHHbIe W3MepeHUs] (PU3NUecKUX BeUUWH, TIPU 3TOM
BbIOMpATh ONTHMAJbHBIA CI1OCOO M3MepeHus U UCIO/Ib30BaTh U3BECTHBIE MEeTO/IbI OLIeHKH
MOrPEIIHOCTEeN U3MEePEHNH;

MCC/IeoBaTh 3aBUCMMOCTU (U3UUECKHWX BeIMUMH C UCIO0b30BaHUEM TIPSIMbIX
M3MepeHWl: TpuU 3TOM KOHCTPYMpOBaTb yCTAHOBKY, (DUKCHPOBAaTb pe3y/bTaThl
MOTYYeHHOM 3aBUCUMOCTH (M3WYeCKUX BeJMUMH B BUfe TaOMWL] U TrpaduKoB, [enaTh
BBIBO/IbI TI0 pe3y/ibTaTaM UCC/Ie/I0BaHuSsI;



cobroaTh TIpaBuIa Ge30rmacHOro Tpy/a IMpH MpPOBeleHUH WCCeJ0BaHUM B PAMKax
yu4eOHOro 3KCIepuMeHTa, yueOHO-MCCIe0BaTebCKOM W TMPOEKTHOW [IeITeTbHOCTH C
HCTI0/Th30BaHHEM MU3MEPUTETbHBIX YCTPOKCTB M JTabopaTOpHOT0 000pyI0BaHuS;

pelllaTh PAacuéTHBIE 3aJaud C SBHO 3aJaHHOW (DU3MUeCKOW MO/e/bio, UCIIOb3YS
du3nueckre 3aKOHBI W TIPUHIMIBI, Ha OCHOBE aHa/lW3a YyC/IOBUS 3aJaud BbIOMpATh
(HU3UUECKYI0 MO/Ie/b, BbIAEATh (GHU3NUECKHEe BETUMUHUHBI U (DOPMYJIbI, HEOOXOAUMBIE [I/Is
eé pellleHHs], TPOBOJUTh PAaCUETbl U OIEHWBATh PeaJlbHOCTb II0JIyUeHHOTO 3HAueHUs
bu3rnuecKoi BeJTMUUHBI;

peliath KauyecTBEHHBbIE 3aJauM: BBICTpPAWBaTh JIOTMUYECKH HEITIPOTUBOPEUHBYIO
I[ETIOUKY PACCY>KIeHUH C ONOpOM Ha W3yUeHHbIe 3aKOHBI, 3aKOHOMEPHOCTH U (pr3nueckue
SIBJIEHUS;

WCTIO/Tb30BaTh TIPY pellleHNH y4eOHBIX 3afiau CoBpeMeHHble HWH(MOpPMAaI[MOHHbIE
TeXHOJIOTUU JIJIsI TIOUCKa, CTPYKTYPHUPOBAHUS, MHTEPITPEeTALIMM U MpeCTaBIeHUsT yueOHOM
W HAyYHO-TIOMY/JSIPHOM WHGOpMAI[MH, TIOJyUeHHOW W3 Pa3IWYHBIX HCTOUYHHUKOB,
KPUTHUECKU aHaTM3UPOBaTh MOTyUaeMyto WH(OpMaIuio;

OOBSICHITh TIPUHLIUITHI JIEHCTBUSL MalllMH, TIPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
pa3MyaTh yCI0BHUS UX 0€3011aCHOTO MCI0/Ib30BaHUS B TIOBCEHEBHOM »KU3HU;

MPUBOJUTE TPUMEPHI BK/IaZila POCCUMCKMX U 3apyOEXKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAyKW, B 00bsCHEHHE TIPOI[eCCOB OKPY’KaloI[ero MUPA, B pa3BUTHE TEXHUKH U
TEXHOJIOTUM;

WCII0/Ib30BaTh TEOpPeTHUYEeCKHWe 3HaHUS 10 (H3MKe B TIOBCeJHEBHON >XWU3HU [I7Ist
obecrieueHusi Oe3oracHocTd Tipu  oOpailleHUM C TIpUbopaMd UM TeXHUUeCKUMU
yCTPOMCTBAMM, [jIA COXpaHEHHs 370pPOBbS M COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOTO
TOBeJIeHUs B OKPY>KaroLLer cpefe;

paboTaTh B T'PYIIIe C BBITOJIHEHWEM Pa3/TMUHBIX COI[MATBHBIX POJIeH, MIaHUPOBATh
paboTy rpyIIbl, pallMOHA/ILHO pacrpezenaTh 00513aHHOCTH U TIJIAHUPOBATh JesTeTbHOCTh
B HeCTaHZAPTHBIX CUTYallMsAX, afleKBaTHO OI[eHWBAaTh BKJIAJ, KaKIOr0 M3 yYaCTHHUKOB
TPYMITHI B pellieHre pacCMaTpHUBaeMOU Mpo0IeMbl.



TEMATNYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne KosimyecTBo yacos InekTpoHHbIe (UG poBbIe)
HaumeHoBaHMe pa3/ie/ioB U TeM
n/n KourponbHubl | [IpakTHyeckue | 00pasoBaTe/ibHbIe PeCypChl
nporpaMmabI Bcero
e padoThI padoThI
Pazgen 1. ©U3NKA 1 METO/IbI HAYUHOTI'O ITIO3HAHUSA
1.1 ®u3uKa U MeTO/Ibl HAyYHOI'O IM03HaHus | 2 Bubmmorexa TIOK
' a y https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 2
Pazpen 2.MEXAHHUKA
bubmmoreka IIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubnmoreka IIOK
2.2 | fpmaminka 7 https://m.edsoo.ru/7f41bf72
bubnmoreka IIOK
2.3 3aKOHbI COXPaHEeHUsI B MEXaHUKe 6 1 1 https://m.edsoo.rw/7f41bf72
Nroro no pa3peny 18
Pazgen 3.MOJIEKYJIAPHASA ®U3NKA U TEPMOJNHAMUMKA
31 OCHOBBI MOJIEKY/IIPHO-KWUHETUUEeCKOU 9 1 bubnuoreka LIOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmoreka LJOK
32 OCHOBBI TepMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperarHble COCTOSIHUS BellleCTBa. 5 bubnmoreka IIOK
' da30BbIe MEPEX0/bl https://m.edsoo.ru/7f41bf72
Ntoro no pa3peny 24
Pazgen 4.3/IEKTPOJVNHAMUMKA
4.1 OneKTpocTaTHKa 10 1 bubnmmoreka LJOK




https://m.edsoo.ru/7f41bf72
4 IToCTOSIHHBIN 3/1eKTpUYEeCKUM TOK. TOKU 12 1 1 bubmoteka LIOK
’ B Pa3/IMUHbIX Cpefiax https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 22
PesepBHoe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[MTPOI'PAMME
TEMATHNUYECKOE INTAHUPOBAHME 11 KJ/IACC
Koin4yecTBo yacos
Ne HaumeHoBaHue pas/ie/sioB U TeM JnekTpoHHbIe (LH(pOBHIE)
KoHTpo/ibHBIE IIpakTH4eckue
n/n | mporpaMmsbIl Bcero oOpa3oBaTe/IbHBIE PecypChl
paboThI paboTbI
Pazgen 1.9JIEKTPOJUHAMUKA
11 MarHuTHoOe T11071e. 1 1 3 bubmioreka LJOK
' OJIeKTPOMarHUTHas UHAYKLWS https://m.edsoo.ru/7f41c97c
Ntoro no paspeny 11
Pa3zpgen 2. KO/JIEBAHUWSA 1 BO/IHBI
21 MexaHuueckue v 9 1 bubmiorteka LJOK
' 3/IeKTPOMarHUTHBIE KOieOaHuUs https://m.edsoo.ru/7f41c97c
59 MexaHuueckue U 5 1 bubsmoreka IIOK
' 3/IeKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/7f41c97c
bubmoreka IIOK
23 Onriika 10 3 https://m.edsoo.ru/7f41c97c
Wtoro no pazpeny 24

Pa3sen 3.0CHOBEI CIIEITUA/TbHOM TEOPUY OTHOCUTEJ/IbHOCTU

3.1

OcCHOBBI CrieLiaIbHON TeOpUUr
OTHOCHUTEJIbHOCTH

4

1

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




Wtoro no paspeny

Pa3pen 4 KBAHTOBASA ®PU3UKA

. bubmoteka LIOK
4.1 DJ1eMeHThI KBAHTOBOU OITTUKUA 6
https://m.edsoo.ru/7f41c97c
bubmoreka LIOK
4.2 4
Crpoerue aToma https://m.edsoo.ru/7f41c97c
bubmoreka [IOK
4, A
3 TOMHOE AAPO > https://m.edsoo.ru/7f41c97c
Uroro nio pasgeny 15

Paszpen 5.9J/IEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NKHN

51 OJIeMeHTbI aCTPOHOMUU U . bubnuoreka LIOK
' acTpo(U3UKH https://m.edsoo.ru/7f41c97c
Uroro nio pasgeny 7
Pa3pen 6.0BOBIIIAROIIIEE ITIOBTOPEHUE
bubmoreka LJOK
6.1 OBobmaiomee nosToperHe 4 https://m.edso0.ru/7f41c97c
Ntoro no pa3peny 4
Pe3epBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 66

I[TPOI'PAMME




ITIOYPOYHOE IVTIAHVNPOBAHUE

10 K/TACC
KoinyecTrBo yacos
Ne
KonTp Tpa J/IeKTPOHHbIE
K Jdata uucdpoBbie
n | Tema ypoka OJIBHEL yeckK
/ Bcero e HU3y4eHUs oOpa3oBare/IbHbIE
ue
abor ecypchl
- p pa6o pecyp
bl
ThI
1 dusnka — HayKa o ripupo/ie. HayuHbie MeTo/bl TTO3HAHUsI 1 05.09.2023 Bubmioreka IIOK
OKpY>KaloIIlero Mupa o https://m.edsoo.ru/ff0c32e2
Posib ¥ MecTO pU3MKHU B POPMHUPOBAHUM COBPEMEHHOMN
2 Hay4yHOW KapTHUHbI MUPa, B IPAaKTUYEeCKOU /1eTe/IbHOCTH 1 06.09.2023 Bubmiorexa OK
y . P pa, B rp A o https://m.edsoo.ru/ff0c33e6
nmopen
3 MexaHunueckoe BKeHre. OTHOCUTEILHOCTb MeXaHUUeCKOro 1 12.09.2023 Bubmioreka IIOK
IBwkKeHus1. [lepemeltieHre, CKOPOCTb, YCKOPEHHe o https://m.edsoo.ru/ff0c3508
. bubmioTeka LIOK
4 PaBHOMepHOe TpsIMOJIMHEMHOE ABWKEHUE 1 13.09.2023 httos://m.edsoo.ru/f03620
. bubmioTeka 1IOK
5 PaBHOYCKOpeHHOe MPAMO/IMHEeHOe [IBWKeHHUe 1 19.09.2023 hitps:/m.edsoo.r/f0c372e
bubmioTeka LIOK
6 CBobosiHOe TiafieHue. Y CKopeHHe CBOOOTHOTO TIa/IeHUsT 1 20.09.2023 hitps://m_edsoo. r/F0C390c
KpurBonuHeliHoe 1BrKeHUe. [IBI)KeHre MaTepralTbHOM TOUKU bubmmoreka LIOK
7 1 26.09.2023
10 OKPY’KHOCTU https://m.edsoo.ru/ff0c3ada
[IpyHIMn otHOCuTenpHOCTU ['anunes. ViHepLanibHble bubmmoreka IIOK
8 . 1 27.09.2023
cucreMbl otcyeTa. [1epBbiv 3akoH HbroTOHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpuHiyun cynepno3unuu cui. Bropoit 1 03.10.2023 bubmmoreka IIOK
3aKOoH HbIOTOHA /1711 MaTepuaibHON TOUKU o https://m.edsoo.ru/ff0c3be8
10 | Tpetwnii 3aKoH HblOTOHA /17151 MaTepyabHbIX TOUEK 1 04.10.2023 Bubmorexa LIOK

https://m.edsoo.ru/ff0c3be8




3aKOH BCeMHUPHOro Tarotenus. Cuna tsokectd. [lepBast

bubmioTeka [IOK

11 10.10.2023
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmioTeka LIOK
12 | C .3 I'yka. B 11.10.2023
118 YUPYFOCTH. SaKOH L yKa. Bec Tena https://m.edsoo.ru/ff0c3e18
13 Cuna tpenusi. KoadduimeHt Tpenus. Cria CONpOTUBIIEHUS 17.10.2023 bubmmoreka LIOK
TIPU BVDKEHUH TeJla B )KUAKOCTH UM Ta3e o https://m.edsoo.ru/ff0c3f76
[TocTymaTe/bHOE U BpalllaTe/IbHOE ABV)KEHHE abCOTFOTHO
R bubmioTeka LIOK
14 | TBépporo tesna. MomeHT cuibl. [1neuo cussl. YcioBus 18.10.2023
. https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJOro Tesa
VmMnyibCc MaTepyanbHON TOYKH, CUCTEMbI MaTepPUaIbHbIX
15 | Touek. IMnyJsibC cymbl. 3aKOH COXpPaHEHUsI UMITY/IbCa 24.10.2023 Bubmiorexa IOK
) y ' P y ' o https://m.edsoo.ru/ff0c43d6
PeakTuBHOe JIBI)KEHHE
PaboTa 1 MoIIHOCTb cuiibl. KuHeTHueckasi SHeprus
16 | wmarepuanbHON Touku. TeopeMa 06 M3MeHEHUM KUHETUUeCKOW 25.10.2023 BuGmiorexa [JOK
P ' P o https://m.edsoo.ru/ff0c4502
SHepruv
[ToTeniuanbHas sHeprusi. [ToTeHI[ManbHas SHEPrUsl yIpyro
17 e()opMHpOBaHHOM NPY>XUHBI. [loTeHIMaIbHas S3Heprus Tena 07.11.2023 Bubmorexa [JOK
ACHOPMHP Py ) H P o https://m.edsoo.ru/ff0c461a
BOJIM3U TTIOBEPXHOCTH 3eMIIH
[MToTeHIMabHBIE U HETTOTEHIIMaIbHbIE CUIIbL. CBs3b pabOThI
18 | HemoTeHLMaNIbHBIX CUJI C U3MEHEHHEeM MeXaHUYeCKOW SHepPruu 08.11.2023 Bubmaorexa OK
3 N P o https://m.edsoo.ru/ff0c478¢
CUCTeMBI TeJl. 3aKOH COXPaHeHUs1 MeXaHM4eCKOW SHeprun
JlabopatopHasi pabota «VccienoBaHue CBsi3U pabOThI CHITBI C
19 | wn3MeHeHMeM MexaHWUYeCKOM SHepPryuy Teja Ha [puMepe 14.11.2023
PacCTsDKEHUsI Pe3MHOBOT'0 XKI'yTa»
KonTponbHas paboTa 1o Teme «KrHemaTHKa. JJrHaMuKa. bubmmoreka IIOK
20 15.11.2023
3aKOHbI COXpaHEeHUsI B MEXaHUKEe» https://m.edsoo.ru/ff0c4b74
71 OcCHOBHBIe M0JIOXKeHUST MOJIEKYJ/IIPHO-KMHETUYeCKON TeOpHH. 91.11.2023 bubmmoreka IIOK
BpoyHoBckoe apwkenue. Inuddysus o https://m.edsoo.ru/ff0c4dc2
Xapakrep ABWKEHUSI ¥ B3aUMO/IEUCTBUS YaCTUL] Bell|eCTBa.
22 PAxTEp A ACHETEIT FacTiR BEIH 22.11.2023
Mogeny cTpoeHuUs ra3oB, XUAKOCTeN U TBEPABIX Tesl
Macca monekysn. KommuecTtso BelectBa. [TocTosiHHas
23 Y H 28.11.2023

ABorazpo




TeruioBoe paBHOBecue. TemniepaTypa U e€ usmepenue. Illkana

24 29.11.2023

Temnepatyp Llenbcus
N bubmioTeka LIOK

25 | Wpeanbubii ra3 B MKT. OcHoBHOe ypaBHeHue MKT 05.12.2023 https://m.edsoo.rw/f0cafde
AbcosroTHasi TeMIiepaTypa Kak Mepa cpefiHeli KHHeTHUeCKOMH

26 | 5SHepruu ABWKeHUS MOJIeKyJl. Y paBHeHVe MeH/eneeBa- 06.12.2023 Bubmiorexa OK

p . a ya. P a o https://m.edsoo.ru/ff0c511e
Knarnenpona

27 | 3akoH [anbToHa. ['a30Bble 3aKOHBI 12.12.2023

)8 JIaboparopHasi pabota «lccnesoBaHe 3aBUCUMOCTA MEXAY 13.12.2023
rapaMeTpamMH COCTOSIHUSI pa3pe’KeHHOr0 rasa»

29 M3omnporjecchl B ueaabHOM rase U ux rpaduyeckoe 19.12.2023 bubmmoreka LIOK
rpe/CcTaBjieHle https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs1 5Heprusi TepMoJHaMUUeCKOW CUCTEMbI U

; bubmumoreka LIOK
30 | cmocobbl eé n3mMeHeHus. KomuecTBO TeTIOTHI U paboTa. 20.12.2023
https://m.edsoo.ru/ff0c5952
BHyTpeHHsis1 5Heprusi 0JHOAaTOMHOI'O MZeaJbHOrO rasa
bubmioTeka LIOK

31 | Bwuapl Terionepenauu 26.12.2023 https://m.edsoo.r/f0CSC36

3 Y nenbHasi TeMI0EMKOCTD BelljecTBa. Ko/muecTBO TemnaoThbl 97 12.2023 Bubmioreka IIOK
TIpH Teriornepeaaye. A uabaTHBIH Mpoliiecc o https://m.edsoo.ru/ff0c5c36
o -

33 epBbIM 3aKOH TePMOIMHAMUKY U €0 TIpUMeHeHre K 09.01.2024 Bubmioreka IIOK
M30IIpoLieccam https://m.edsoo.ru/ff0c5efc
HeoOpaTHMOCTB TIPOIeCCOB B MpUpo/ie. BTopoii 3akoH bubmmoreka LIOK

34 10.01.2024
TepMOJAUHAMUKU https://m.edsoo.ru/ff0c6230

N . bubmoTeka LIOK

35 | Ilpunuun gevictusa U KIIJI TernyioBoit MalivHbl 16.01.2024 hitps//m.edsoo.rw/F0c600a

36 | Iuxn Kapno u ero KII/I 17.01.2024

37 | O3Konoruueckue rpodIeMbl TEIJIOIHEPTreTHKH 23.01.2024
O6o01atorui ypok «MoviekysipHasi dusuka. OCHOBBI bubmmoreka IIOK

38 24.01.2024
TepMOJUHAMUKU» https://m.edsoo.ru/ff0c6938

39 KoHTtponbHas pabota no TeMe «MoJieKy/isipHasi pU3HUKa. 30.01.2024 bubmmoreka LIOK
OcCHOBBI TEPMOAVUHAMUKI» o https://m.edsoo.ru/ff0c6a50

40 | Ilapoobpa3oBaHue 1 KOHJeHcalysl. VicnapeHye U KUrieHue 31.01.2024 Bbubmioreka IIOK




https://m.edsoo.ru/ff0c63b6

AOco/r0THast 1 OTHOCUTE/IbHAS B/Ia)KHOCTD BO34yXd.

bubmmoreka IIOK

41 06.02.2024
HaceiijeHHbIl nap https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpucranimueckue v amopgHsbIe Tena.
42 | AHU30TpONUs CBOMCTB KPUCTA/IOB. 2KHUJKUe KPUCTA/L/IbI 07.02.2024 Bubmiotexa OK
P P iaia P ' o https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepUasbl
43 [TnaBneHue v KpucTa/uiM3anus. Y gejbHas TeroTa 13.02.2024 Bbubmioreka IIOK
nnaBneHus. CybmmMariust https://m.edsoo.ru/ff0c6708
bubmmoreka IIOK
44 14.02.2024
Ypasserue Teniosoro bananca 02.20 https://m.edsoo.ru/ff0c6820
45 OneKTpu3aLus Tel. DJIeKTpUUecKu 3apsiz. [IBa Buza 20.02.2024 bubmmoreka LIOK
3/IeKTPUYeCKUX 3apsiZioB o https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHUKY, JU3IEKTPUKU U MTOTYIIPOBOJAHUKU. 3aKOH 21.02.2024 Bbubmoteka IIOK
COXpaHeHus 3/IeKTPUUeCKOro 3apsja o https://m.edsoo.ru/ff0c6bcc
47 BBaI/IMO,II[eﬁCTBUI/Ie 3apsizioB. 3akoH Kynona. TouyeuHslit 27022004 bubmmoreka IIOK
3/IeKTPUYUECKUM 3apsi https://m.edsoo.ru/ffOc6ce4
Harpsbk€HHOCTB 3/1eKTpruueckoro nosisi. [IpuHumn
48 | cCymneprio3uLiUM 3/1eKTPUUYeCKUX moJiel. JInHum 28.02.2024 Bubmaotexa OK
YTep B o P ) o https://m.edsoo.ru/ff0c6df2
HarpsDKEHHOCTU
Pabora cum 3/1eKTpoc eckoro rosis. [Tore .
49 abora cuj1 3/IeKTpOCTaTHYeCKoro mois. [loreHipan 05.03.2024 Bbubnuoreka IIOK
Pa3HOCTBh MOTEHIIMAN0B https://m.edsoo.ru/ff0c6f00
50 [IpoBOJHMKM U IU3/IEKTPUKU B 3JIEKTPOCTaTUYECKOM I10JIe. 06.03.2024 bubmioTeka LIOK
JusiekTpruyeckas IpoOHUL[aeMOCTh R https://m.edsoo.ru/ff0c7018
bubmmoreka IIOK
1 8 . K 12.03.2024
> IMEKTPOEMKOCTE. Kongercarop 03.20 https://m.edsoo.ru/ff0c7126
59 OJIEKTPOEMKOCTH IJIOCKOTO KOHZeHCaTopa. DHeprus 13.03.2024 bubmmoreka LIOK
3apsPKeHHOT0 KOH/IeHcaTopa o https://m.edsoo.ru/ff0c72c0
£3 Ha6opaTopHaﬂ”pa60Ta "V3MepeHue 371eKTPOEMKOCTH 19.03.2024
KOH/ZleHcaropa
[TpuHLMI eMCTBUS U TIPUMEHeHre KOHZeHCaTOPOB,
54 | KOMMpOBaNbHOIO amnmapara, CTPyMHOr0 MPUHTEpa. 20.03.2024

OnekTpocTaThyeckas 3aluTa. 3a3eMyieHHe 371eKTporprubopoB




O/eKTpUUeCKUi TOK, YC/IOBUS €0 CyLeCTBOBAHUSI.

55 | TlocrosiHHbIM TOK. Cuna Toka. HanpsbkeHre. ConpoTuBieHue. 02.04.2024
3akoH Oma /i1 yyacTKa Ljernu
[TocnenoBarenbHOe, Mapasuie/ibHOe, CMellaHHOe CoeZJUHeHNe v LIOK

nbnmoreka

56 | mpoBoaHUKOB. JlabopaTopHasi pabota «/3yueHue 0.5 03.04.2024 httns://m. edsoo.rw/EfOC74f0
CMeLIaHHOT 0 COeJMHEeHHUs] Pe3UCTOPOB» .

Pab .3 -

57 aboTa ¥ MOIIJHOCTb 3/IEKTPAUYECKOr0o TOKa. 3akoH [Koyist 09.04.2024 bubmmoreka IIOK
JleHua https://m.edsoo.ru/ff0c7838
3akoH Oma /7151 TO/THOM (3aMKHYTOM) 3/1eKTPUUeCKOM LIeH.

58 | KopoTtkoe 3ambikanue. JTabopaTopHast pabota «/3mepeHue 0.5 10.04.2024 Bubmaorexa OK

P ) patopHas p P ’ o https://m.edsoo.ru/ff0c7ae0
3/1C “CcTOYHUKA TOKA Y er0 BHYTPEHHEr 0 COIPOTUB/IEHUSI»
OeKTPOHHAs! MPOBOAUMOCTh TBEPABIX METAJJIOB.

59 | 3aBHCUMOCTH COINIPOTUB/IEHUS METa/I/IOB OT TeMIlepaTyphbl. 16.04.2024
CBepXxnpoBoAUMOCTb
3 i . CBo¥i

60 JIEKTPUYECKHH TOK B BaKyyMme. CBOMCTBA 37IeKTPOHHBIX 17.04.2024
My4YKOB
[TosyrpoBOJHUKU, WX COOCTBEHHAsI U TIpUMeCHast

61 | npoBogumocTb. CBOMCTBa p—n-Mepexo/a 23.04.2024 Bubmiotexa IOK

POBOA | P pexona. o https://m.edsoo.ru/ff0c84ae
[TonyrpoBOfHUKOBBIE TPUOOPEI

62 ONeKTpUYeCKHi TOK B paCTBOPaxX M pacrjiaBax 3/1€KTPOJIUTOB. 24.04.2024 bubmmoreka LIOK
DJIEKTPOJIMTUYECKas JUCCOLMaLMs. DNIeKTPOIU3 o https://m.edsoo.ru/ff0c82ba

63 O/eKTpUuecKuit TOK B rasax. CaMocTosATeIbHbIN U 07.05.2024 Bubnuoreka IIOK
HecaMOoCTOosITe/TbHBIN pa3psj. MosHus. [11a3ma o https://m.edsoo.ru/ff0c84ae

64 OnekTpuueckue MPUOOPHI M YCTPOUCTBA U UX MTPAKTUUYECKOe 08.05.2024 bubmioTeka LIOK
ripuMeHeHue. [IpaBuia TeXHUKHA 0€30MMacCHOCTH R https://m.edsoo.ru/ff0c86fc

. bubmioTeka 1IOK
65 | OO6o6maromuii YpoK «D/IeKTpoJiuHAMHKa» 14.05.2024 httos://m.edsoo.ru/f0c88be
66 KonTponbHast paboTa 1o TeMe «3/eKTpoCTaTHKa. [10CTOSSHHbIN 15.05.2004 bubmmoreka IIOK
9/IEKTPUUYECKHH TOK. TOKU B pa3/IMUHBIX Cpeax» o https://m.edsoo.ru/ff0c8a8a
P 7 . K §)

67 e3epBHbIM YpPOK. KoHTposibHas paboTa 1o Teme 21.05.2024 bubmmoreka IIOK
"OnekTpogrHaMUKa" https://m.edsoo.ru/ff0c8c56

68 | Pe3epBHbIii ypok. Q60010 ypok 1o Temam 10 Kiacca 22.05.2024 bubmmoreka IIOK




https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB II10 ITPO'PAMME

68




11 K/TACC

Ne Ko/sinuecTBO yacos
Jlata JJIEKTPOHHBIE
Tema ypoka Kontpo | IIpakTu nudpoBbIe
n Bcero H3yueHus
/ JIbHBbIE yeckue oOpa3oBaTe/IbHBIE
n padoThl | padoThI pecypchbl
[TocTosiHHBIE MAarHUTHI U UX B3aUMOZeNCTBHe. MarHUTHOe
1 rosie. BeKTOp MarHUTHOM UHAYKLMU. JIMHUA MarHUTHOM 1 05.09.2023 Bubmaorexa [IOK
' P AYKHHH. o https://m.edsoo.ru/ff0c9778
WHAYKLUU

9 MarHuTHoe 1oJie MPOBOJHKKA C TOKOM. OnbIT OpcTe/a. 1 06.09.2023 bubnuoreka LIOK
B3anMoieticTBre TIPOBOJHUKOB C TOKOM o https://m.edsoo.ru/ff0c98fe
JlabopaTopHasi pabota «/3yueHne Ma oro 1o

3 paTopHas pabota «JI3yueHre MarHUTHOIO IO/ 1 1 12.09.2023 bubnuoreka LIOK
KaTyILIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBYe MarHUTHOTO T0JISI HA MPOBOAHUK € TOKOM. Cua

4 Awriepa. JlaboparopHasi pabota «/cciiefioBaHye AeiCTBUS 1 1 13.09.2023 Bubmaorexa IOK

pa. paTopHas p A A R https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHUTa Ha PaMKy C TOKOM»

5 [elicTBYe MarHATHOTO TIOJIS Ha IBW)KYLIYIOCS 3aPSUKEHHYIO 1 19.09.2023 bubmmoreka LIOK
vactuily. Cusa Jlopeniia. Pabota cusel JlopeHija o https://m.edsoo.ru/ff0c9df4
OnekTpoMarHuTHasi MUHAYKLYs. [I0TOK BeKTOpa MarHUTHOM

6 vHAYKIMK. O/1C MHAYKIMH. 3aKOH 3/71eKTPOMarHATHOU 1 20.09.2023
nHAykuun Papages
JlabopaTopHasi pabora «VicciemoBaHue siBje

7 paTopHasi p 3 Ta «MccnenoBanue sBieHUs 1 1 76.09.2023 bubnuoreka LIOK
3/IeKTPOMAarHUTHOU UHAYKLAK» https://m.edsoo.ru/ff0ca150
NupykTBHOCTL. ABNeHue camonHAyKuuu. D1C

8 CaMOMHAYKLMU. DHepPrusi MarHUTHOT'O I0JIs1 KaTYIIKU C 1 27.09.2023 Bubmorexa [IOK

AYKLHH. P y R https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUuTHOE 1oJ1e
TexHUYeCcKre yCTPONCTBA U UX NPUMeHeHUe: OCTOSIHHbIe

9 MarHuThbl, 3/IEKTPOMarHUThl, 3JIeKTPO/BUraTe b, YCKOPUTEIN 1 03.10.2023
371eMeHTapHbIX UaCTHLl, MHAYKI[MOHHAs TleUb
O06o01maroruil ypok «MarHuTHOe rmosie. DIeKTpoMarHUTHast

10 HHATOLHIH YPOK « P 1 04.10.2023 | bromoreka IOK

VHAYKLUSI»

https://m.edsoo.ru/ff0cab82




KoHnTposibHast paboTa 1o TeMe «MarHuTHOe TIoJe.

bubmoreka [IOK

11 10.10.2023
OJIeKTPOMarHUuTHast UHAYKLYSD» https://m.edsoo.ru/ff0cad58
CB00o/iHBIE MeXaHUUeCKHe Kojiebanus. ["apMoHuueckre
12 Kosle0aHUsA. YpaBHeHHe rapMOHUYeCKUX KojieOaHUi 11.10.2023 Bubmaorexa HOK
P P ' o https://m.edsoo.ru/ff0caf06
[IpeBpaitieHue 3Hepruu
JlabopaTopHasi pabota «KcciefoBaHre 3aBUCUMOCTH
13 repro/ia Majibix Kose6aHUi Tpy3a Ha HUTH OT JIJTUHBI HUTH U 17.10.2023
MacChl rpy3a»
KonebatenbHblit KOHTYP. CBOOO/HBIE 37IEKTPOMAarHUTHBIE
14 KosiebaHus B Mlea/lbHOM KosiebaTelTbHOM KOHTYPe. 18.10.2023 bubmioreka LIOK
AHasiorvs MeXxay MexaHu4eCKUMU U 3/1eKTPOMarHUTHbIMU o https://m.edsoo.ru/ff0cb820
KoJ1Ie0aHUSIMU
15 ®opmysa ToMcoHa. 3aKOH COXpaHeHUs] SHEPIUU B 94.10.2023 bubmoreka IIOK
H7iea/ibHOM KojiebaTeTbHOM KOHTYpe o https://m.edsoo.ru/ff0cb9c4
[TpencraBnieHue 0 3aTyXaroIIUX KojaeOaHUsX. BbIHYK/IeHHbIE
16 MexaHUueckue Kosebauus. PesoHanc. BeiH €HHbIe 25.10.2023 Bubmiorexa IOK
) ) YA o https://m.edsoo.ru/ff0cbb86
3/IEKTPOMarHUTHbIE KOie0aHMsI
[TepemenHsbIM TOK. CHHYCOWJA/IBHBIN IepeMeHHbIN TOK.
17 Mo1iHocTh HepeMeHHOro ToKa. AMIUIUTYAHOe U 07.11.2023 Bubmaorexa OK
VLLI P ) YA T https://m.edsoo.ru/ff0cbd34
JIeMCTBYHOLLlee 3HaUeHUe CUJIbI TOKA U HaMpsKeHUs
TpancdopmaTtop. IIpor3BoACTBO, ITepeaya 1 IoTpedieHne
1g | TPanchopmarop. Tlponsson pea P 08.11.2023
3J1eKTPUUECKOU SHePTUU
Y CTpONCTBO Y TTpaKTHUYeCcKoe IpUMeHeH e 3/IeKTPUUeCKOoro
19 3BOHKA, r'eHepaTopa I1epeMeHHOI0 TOKa, JIMHUM 14.11.2023 Bubmiorexa [JOK
’ paTop p ’ T https://m.edsoo.ru/ff0cc324
s7eKTporepeay
JKO0JIOTUYeCKHe PUCKU MPU MIPOU3BO/CTBE 3/IEKTPOSHEPT M.
20 | KysbpTypa UCronb30BaHUS 3/1€KTPOHEPTUH B TOBCEAHEBHOU 15.11.2023
SKU3HU
MexaHuuecKue BOJIHbI, YCI0BUS pacripocTpaHenus. [lepuog,.
bubmoreka LIOK
21 | CkopocTb pacnpocTpaHeHus U JJIvHa BO/HbL. [lonepeunsie 1 21.11.2023

IMMpOAO0JIbHBIE BOJJTHBL

https://m.edsoo.ru/ff0cca54




3ByK. CKopoCTb 3ByKa. ['pOMKOCTS 3ByKa. BbicoTa TOHa.

bubmoreka [IOK

22 22.11.2023
Tem0Op 3ByKa https://m.edsoo.ru/ff0cccOc
ONeKTpOMarHuTHbIe BOJIHBI, UX CBOMCTBA U CKOPOCTb. Bubmoteka LIOK
23 28.11.2023
[ITkaa 3/1€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
94 [TpuHLMNBI paZiMOCBSI3U U Te/leBU/eHUs. Pa3BUTHe Cpe/CTB 59.11.2023
cBa3u. Paguosnokanys
bubmiorteka LIOK
25 | KoutposbHas pabora «KosebaHus ¥ BOTHBI» 05.12.2023 https:/m.edsoo.ru/E0cc6Es
26 [IpsimosMHeHOe pacripocTpaHeHre CBeTa B OJHOPOJHOU 06.12.2023 Bbubmoteka LIOK
cpezie. ToueuHbIil UCTOUHMK cBeTa. JIyu cBeTa o https://m.edsoo.rw/ff0cd350
OtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue bubmoteka LIOK
27 . 12.12.2023
1300pa)XeHHi B TJIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 IIpenomiieHnue ceeta. I[lo/iHOe BHyTpeHHee OTpaXkeHue. 13.12.2023 Bbubmoteka LIOK
[pezenbHBIN YTOJI TIOHOTO BHYTPEHHETO OTPayKeHuUst o https://m.edsoo.ru/ff0cd7{6
79 JlaboparopHast paboTa «/3MepeHue moKazareJis 19.12.2023 bubmuoreka IIOK
TPeJIOMJIEHUS CTeKIa» https://m.edsoo.ru/ff0cd67a
JIun3el. [TocTpoeHue u3obpaxxeHui B muH3e. @opmyria bubmmoreka IIOK
30 . 20.12.2023
TOHKOU JIUH3bI. Y Be/IMueHUe JIMH3bI https://m.edsoo.ru/ffOcdd1e
31 HaﬁopaToszi;I pabora «VcceoBaHre CBOMCTB 26.12.2023
1300pa’keHUI B JTMH3aX»
39 Hucnepcus ceeta. CoXKHBIN cocTaB Oeoro ceera. LerT. 97 12.2023
JlaboparopHast paboTa «Hab/rojeHre JUCriepcuy CBeTa»
Nurepdepenius ceta. [Audpakiums ceeta. JudpakijmoHHast bubmoreka IIOK
33 . 09.01.2024
peLLéTKa https://m.edsoo.ru/ff0ced2?
bubmmoreka IIOK
34 | IlonepeuHOCTh CBeTOBBIX BOJIH. [losisipu3anus ceeta 10.01.2024 httos://m.edsoo. r/H0cf02e
35 OnTtuyeckuie MpUOOPHI U yCTPONCTBA U YCIOBHUS UX 16.01.2024
6e301acHOro NMpUMeHeHUst
36 I'paHu1pl TPUMEHNMOCTH K/1aCCUYeCKOU MeXaHUKHU. 17.01.2024 Bbubmoteka LIOK

HOCTYJ'IaTI:I CHEL[HaJILHOﬁ TeOpHKr OTHOCUTE/IbHOCTH

https://m.edsoo.ru/ff0cf862




OTHOCHTETBHOCTb OJHOBPEMEHHOCTH. 3ame/l/IeHH e BPeMEeHH

bubmoreka [IOK

37 23.01.2024
Y COKpallleHue [JIMHBI https://m.edsoo.ru/ff0cfa42
38 OHeprus ¥ UMITy/IbC PeIATUBUCTCKOM YyacTuLipl. CBs3b 24.01.2024 Bubmoteka LIOK
Macchl C 3Heprueii U UMIy/IbCOM. DHepPrusi MOKOost o https://m.edsoo.ru/ff0cfc68
KonTtpospHast pabora «OnTrka. OCHOBHI CIieljiaTbHON Bbubmoteka LIOK
39 30.01.2024
TeOpPUY OTHOCUTEIbHOCTH» https://m.edsoo.ru/ffOcf6£0
bubmiorteka LIOK
40 | ®otonbl. Popmyna [1naHka. DHeprus U UMIyJbC (HOTOHA 31.01.2024 https://m. edsoo.rw/ifoctel6
41 OTkpbiTHE U UccaefoBaHue poTtoaddekrta. OnbiTel A. T 06.02.2024 bubmioreka LIOK
CrosieToBa https://m.edsoo.ru/ffOcffc4
42 3akoHbl PoTosddekTa. YpaBHeHUe DWHILTeNHA A1 07.02.2004 bubmioreka LIOK
dboTtoaddekra. «KpacHas rpanuiia» poroaddexTa o https://m.edsoo.ru/ff0d015e
43 ,Z[aisneHHe ceta. OnbiThl [1. H. JlebeneBa. Xumuueckoe 13.02.2024 Bbubmoteka LIOK
JIeHiCTBUE CBeTa https://m.edsoo.ru/ff0d04a6
44 TexHUUYeCcKye yCTPOKCTBa M PaKTUYeCKoe IPUMeHeHNe: 14.02.2024
¢doToasiemeHT, HOTOATUNK, COMTHEUHas OaTapesi, CBeTOANO/
. bubmmoreka LIOK
4 P 20.02.2024
5 elleHre 3a/jay 10 Teme «DJIeMeHTbl KBAHTOBOUW ONTUKU» 0.02.20 hitps//m.edsoo.r/f0d0302
46 Mogens aroma Tomcona. OnbiTel Pe3epdopaa mo 21.02.2004 bubmuoreka LIOK
paccesTHUIO o-uacTvil. [1aHeTapHast Mo/ie/ib aTOMa o https://m.edsoo.ru/ff0d091a
bubmoreka LIOK
47 | THocrynaret bopa 27.02.2024 https://m.edsoo.ru/ff0dOafa
48 N3nyuenue u noroilieHre (OTOHOB MPU Tiepexo/ie aToma C 78.02.2024 Bbubmoteka LIOK
OJJHOTO YPOBHS SHEpruu Ha Jpyrou. Buzbl ciekTpos o https://m.edsoo.ru/ff0d0Oafa
BosiHoBBIe cBoiicTBa yacTull. BosHebl e Bpotins.
49 | Kopnycky/isipHO-BOJIHOBOM fiyanu3M. CrIOHTaHHOe U 05.03.2024 Bubmiorexa LIOK
prycKy ip Ay ' T https://m.edsoo.ru/ff0d0ca8
BBIHYK/IEHHOE U3TyueHue
O .0 P
50 TKpbITHE pa/inoakTUBHOCTU. OribiThl Pe3epdop/a mo 06.03.2024 bubmoreka IIOK

ornpene/jIeHUI0 COCTaBa PaWOdKTUBHOI'O U3/ TyUeHWA

https://m.edsoo.ru/ff0d0fd2




51

CgoticTBa anb(a-, 6eta-, raMmma-u3nydeHus. BausHue
Pa/IN0aKTUBHOCTU Ha >KUBbI€ OPTaHU3MBbI

12.03.2024

52

OTKpbITHE IPOTOHA U HelTpoHa. 30Tonbl. Anbga-pacmaz.
DJIeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacraz. ['amma-
U3/Iy4yeHue

13.03.2024

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

53

OHeprus CBSI3U HYKJIOHOB B siipe. jepHble peakLjuu.
SnepHbIii peaktop. I1po6ieMbl, TIepCTIEKTHBBI,
5KOJIOTUYEeCKHe acreKThl iJePHOU SHEePreTUKU

19.03.2024

bubmoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemMeHTapHble YyacTULbl. OTKpbITHE NTO3UTPOHA. MeTobl
HaO/MI0IeHns ¥ PernCTparvy 3/1eMeHTapHbIX YaCTHI].
Kpyrasii cton «@yHjaMeHTa/IbHbIe B3aUMO/eMCTBUS.
EnvHCcTBO (hM3ryeckoii KapTUHBI MUpa»

20.03.2024

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

55

Bup 3Bé3nHoro Heba. Co3Be3aus, SIpKHe 3BE3/Ibl, /IaHETHI,
X BUIAMOe aBwxeHue. Co/iHeYHas cucTemMa

02.04.2024

56

Connuje. ConHeuHast aKTUBHOCTb. VICTOUHMK 3Heprumn
ConHila U 3BE3],

03.04.2024

57

3Bé3/1bl, UX OCHOBHbIE XapaKTePHUCTUKU. 3BE3/bIT/IaBHOMN
10C/IeZloBaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe Tpe/[CTaB/IeHUs] O POUCXOXKEeHUN 1
sBositoLiy CosHLIA M 3B€3]]

09.04.2024

58

Mneunslii [1yte — Hama I'anaktuka. [Tonoxenue n
nBwkenre ConHua B [Nanaktuke. ['anaktviky. YépHbIe AbIPBI
B si/lpax rajakTukK

10.04.2024

59

Bcenennasi. Pa3beranue ranaktuk. Teopusi Bosbiioro
B3pbIBa. PeskToBOE HU3nyueHue. MeTaranakTuka

16.04.2024

60

HeperiieHHbie ipo61eMbl aCTPOHOMUM

17.04.2024

61

KoHTposibHast paboTa «DJieMeHTbl aCTPOHOMUU U
acTpor3UKU»

23.04.2024

62

O6o6maromuii ypok. Posb (hm3uKu v acTPOHOMUY B
5KOHOMUUYECKOH, TeXHOJIOTHUUeCKOM, COLIuaIbHON 1
TUUECKOM cepax [iesiTeIlbHOCTU ueioBeKa

24.04.2024




O6oO0r1atoruii ypok. Poib 1 MecTo (pu3MKH ¥ aCTPOHOMUH B

63 N N 1 07.05.2024
COBpeMeHHOW Hay4YHOU KapTHHe MHUpa
O6o01maroruii ypok. Posb pusnueckoli Teopu B

64 | QopmupoBaHuM MpefcTaBieHul 0 (HU3UUeCKO KapTHHe 1 08.05.2024
Mupa
O6o6maromuii ypok. Mecto ¢u3nyeckoil KapTUHBI MUpa B

65 | o01Iem psgy COBpEMEHHBIX eCTeCTBeHHO-HayUHbBIX 1 14.05.2024
Npe/CTaB/IeHUH O TIPUPOJe

66 PesepBHbIl ypok. MaruutHoe nosie. OnTuka. KBanToBas 1 15.05.2024
bu3mKa

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 66




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» dusuka, 10 knacc/ Msikuies I'.41., byxoBues b.b., Corckuit H.H. oz
penakiyeii [TapdentbeBoii H.A., AKiioHepHoe o011ecTBo «V31aTenbCTBO
«IIpocserieHue»

» ®u3uka, 11 knacc/ Makuwes I'.J1., byxosues b.b., Hapyrun B.M. nioz
penakueii [TapdentbeBoii H.A., AkiioHepHOoe 06111ecTBO «/31aTenbCTBO

«ITpocserijeHue»

METOAJNYECKHUE MATEPHUAJIbI V151 YUUTEJIA

http://class-fizik.ru/v10.html

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET

https://m.edsoo.ru



