MHWHUCTEPCTBO NPOCBEIIEHUA POCCUMCKOM ®EJEPAIIUU
MuHuCcTEepCcTBO 06pa3oBaHuss OpeHOYpPrcKou 06/1aCTh
Otaen o6pasoBaHua AgMuHUCcTpanuu KypmaHaeBCKOro pamoHa
MBOY "PomamkuHckaa COLI"

PACCMOTPEHO
PykoBoauTesnb IIMO
eCTeCTBEHHO-
MaTeMaTH4eCKoro
LUK/

EmenbguoBa A.Il.

[Iprkas Nel ot «30»
aBrycra 2023r.

COTI'JIACOBAHO
3aM.aupekTtopa o YP

Makaposa H.H.
[Ipukas N2l ot «30»
aBrycra 2023r.

YTBEPXK/JIEHO
JlupeKTOop KOJIbI

Apocnasckas E.A.
[Ipukasz Ne21 ot «01»
ceHTs16ps 2023 r.

4 A
OOKYMEHT NogrnmMcAH
QNEKTPOHHOWM NOAMUCHLIO

Ceptudukat: 00COAGEF447B4BCF8DB165E16CF8763EB7

Bnapeneu: Apocnasckas EneHa AHaTonbeBHa

OewvicteuteneH: ¢ 15.09.2022 go 09.12.2023
. J

PABOYAA ITPOTPAMMA

(ID 1658652)

y4e6HOro npeamerta «®usuka. bazoBblil ypoBeHb»
Juist ooydaromuxcs 10-11 kiaccoB

c. Pomamikuno 2023



PA3JIEJ/ 1. NIOACHUTEJ/IbHAA 3AIIMCKA

[Iporpamma no ¢pusrke 6a30BOT0 ypoBHS Ha ypOBHe CpeJiHEro o61iero 06pa3oBaHUs
paspaboTaHa Ha OCHOBe MOJIOXKEHUN U TpeGOBaHUM K pe3y/bTaTaM OCBOEHHUS OCHOBHOM
o6pa3oBaTe/ibHOM mporpaMMbl, mpejactaBiaeHHbix B ®I'OC COO, a Takxke C y4€TOM
denepasbHON paboyell NporpaMMbl BOCIMTAHUA U KOHLEN WU NpenoJjaBaHus y4eOHOro
npeaMera «®Pu3uka» B o00Opa3oBaTesibHbIX oOpraHusanusax Poccuiickoit ®epepauuy,
peasu3yroLMX OCHOBHbIe 00pa3oBaTeJ/ibHbIe IPOrpaMMBl.

ConeprxaHue nporpaMMbl o ¢pu3rKe HanpaB/aeHO HA GOPMUPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTUHbl MUpa obyvawiuxcad 10-11 kiaaccoB npu obydyeHUM UX PuU3MKe Ha
06a30BOM YpOBHe Ha OCHOBE CUCTEMHO-ZleATeJIbHOCTHOr0 noAxoaa. [Iporpamma no ¢pusuke
cootrBeTcTBYeT TpeboBaHusAM PI'OC COO k niaaHUpPyeMbIM JIMYHOCTHBIM, IPeAMETHBIM U
MeTanpeJMeTHbIM pe3yJbTaTaM o00y4eHUs, a TakKxXKe Y4YATbIBaeT He0OX0AUMOCTh
peasv3ani MeXIpeAMeTHbIX CBs3el (QU3UKH C eCTeCTBEHHO-HAyYHbIMHU y4eOHbIMHU
npeaMeTaMu. B Hell omnpefensiloTC OCHOBHble LieJId U3yyeHUs (U3MKU Ha ypOBHE
cpeZiHero ob61ero obpa3oBaHus, IJIaHUpyeMble pe3yJibTaTbl OCBOEHHUS Kypca (QU3UKU:
JIMYHOCTHbIE, MeTanpeJMeTHbIe, IpeMeTHble (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢pusuke BK/IOYAET:

e [JIaHUpPYeMble pe3y/bTaThl OCBOEHUs Kypca PU3MKU Ha 6A30BOM YpOBHE, B TOM

4ycJie IpeJAMeTHbIe pe3yJIbTaThl 10 roJlaM 00y4YeHuUs;

e cojepkaHue ydyebHoro npegmeTta «Pru3nka» 1o rogam ooydyeHus.

du3rkKa Kak Hayka 0 HauboJiee 0OLIMX 3aKOHAX NMPHUPOJAbBI, BBICTYNAasi B KayecTBe
y4e6HOro mnpejMeTa B ILIKOJIe, BHOCUT CYyLIeCTBEHHBIM BKJaJ B CUCTeMy 3HAaHUU 00
okpyxatoieM mMupe. llIkosbHbIN Kypc GU3UKK — CUCTEMOOOPA3YIOUIMM /IJI1 eCTeCTBEHHO-
Hay4yHbIX Y4YeOHbIX NpeAMETOB, MOCKOJbKY (U3UYecKhe 3aKOHbl JeXaT B OCHOBe
NpPOLECCOB U SIBJEHUH, U3y4yaeMbIX XUMHUeH, O6uosioruel, ¢pusndeckoil reorpadpueil u
acTpoHoMHeH. MHcnosb3oBaHMe UM aKTHBHOe IpHMeHeHHe (U3WYeCKUX 3HaHUH
omnpezeisieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUU B chepe 3HEPreTUKH,
TPAaHCIOPTa, OCBOEHMS KOCMOCA, IOJy4eHUd HOBBIX MaTepuasioB C 3aJaHHBIMHU
CBOUCTBaMU U Jpyrux. UsyyeHne GU3MKU BHOCUT OCHOBHOM BKJaJ B GpOpMHpOBaHUE
eCTeCTBEHHO-HAayYHOM KapTHHbl Mupa oOydawiiuxcsd, B ¢GOpMUpOBaHUE YMeEHUU
NPUMEHATh HAy4YHbIM METO/, NO3HAHUSA IPY BbINOJHEHUHU UMHU YYeOHBIX UCCIeJOBaHUH.

B ocHOBYy kypca ¢u3UKU A/ yPOBHS CpeJiHEr0 001ero 06pa3oBaHUs NOJIOXKEH P
UJiel, KOTOpble MOXKHO pacCMaTpUBaTh KaK NPUHIUIIBI €r0 IOCTPOEHUS.

Hoesi yesnocmuocmu. B cOOTBETCTBMM C HeW KypC $BJAAETCA JIOTHUYECKHU
3aBepIIEHHbIM, OH COJEPXUT MaTepuasl U3 BceX pas3fesoB (U3MKM, BKJIKOYAET Kak
BOIPOCHI KJIaCCUYECKOH, TaK U COBPeMEHHON QU3UKHU.

Hoes eeHepanu3zayuu. B coOOTBETCTBUM C HeW MaTepuas Kypca GU3MKU 00beJUHEH
BOKpYT pu3nyecKkux Teopuil. Begyumum B Kypce siBisieTcss popMUpoBaHUe NpeACcTaBIeHUN
0 CTPYKTYPHBIX YPOBHSIX MaTe€pPHH, BEIleCTBE U NOJIE.

Hoesi ecymanumapusayuu. Eé peanusauus mnpejnosaraeT HCHOJb30BaHUE
IYMaHUTApPHOIO MoTeHIMana GU3NYEeCKOM HayKH, OCMbICJIEHHUE CBS3U Pa3BUTUSA QU3UKU C
pa3BUTHEM O00IIECTBa, a TaKXe C MHUPOBO33pPEHYECKUMHU, HPABCTBEHHbIMU U
3KOJIOTUYECKUMHU NPo6eMaMU.

Hdes npuksaadHoll HanpassaeHHocmu. Kypc $u3uku mnpejnosiaraeT 3HaKOMCTBO C
IIMPOKUM KPYyroM TEXHHUYECKUX U TEXHOJOTUYECKUX NMPUJIOKEHUN U3YYEeHHBIX TEOPUH U
3aKOHOB.



Hoes skos02u3ayuu peanusyeTcsa NOCPeSCTBOM BBeJleHUsl 3JIEMEHTOB COJEepKaHUs,
NOCBALIEHHBIX 3KOJIOTUYECKUM Ipo06JieMaM COBPEMEHHOCTH, KOTOpble CBA3aHbI C
pa3BUTHEM TEXHUKHU U TEXHOJIOTHMH, a Takxe OOCYyXJeHUs NpoO6JieM palMOHaJIbHOrO
IIPUPOJIOTI0JIb30BaHUA U 9KOJIOTUYECKOW 6€30MacCHOCTH.

CTep>kHEeBbIMM 3JleMEHTaMM Kypca JQU3MKA Ha YypOBHe CpeJHero o6uero
obpa3oBaHUA ABAAKTCA GuU3WYecKUe Teopud (PopMHUpOBaHME MNpeJCTaBJIEHUN O
CTPYKType IIOCTPOeHHUA (PU3NYECKOU TeOopHuH, pPOJM (yHAAMeHTAJbHBbIX 3aKOHOB H
NPUHLUIOB B COBPEMEHHBIX NpeJCTaBJIeHUAX O MPUPOJeE, PaHULIAX NPUMEHUMOCTHU
TEOPUH, IJI1 ONIMCAHUS eCTeCTBeHHO-HAy4YHbIX ABJIEHUH U IIPOLeCCOB).

CucTeMHO-/1eITeJIbHOCTHBIN NOAXO/ B Kypce PU3NKU peasu3yeTcs Ipex/e BCero 3a
CYET OpraHMU3alUM 3KCIEePUMEHTA/JbHOM JeATeJbHOCTH obydyarouuxcs. /Jlasg 6a3zoBoro
YPOBHA Kypca GU3UKHU — 3TO UCNOJIb30BaHUE CUCTEMbI PPOHTA/IBbHBIX KPATKOBPEMEHHBIX
3KCIEpUMEHTOB U JIabOpaTOPHBIX paboT, KOTOpbIe B IporpaMme 1o ¢pusrke 06'beJMHEHBI
B OOIIMH CIIMCOK yYeHUYEeCKUX NMpPaKTUYeCKUX paboT. BrijesieHUMe B yKa3aHHOM IepeyHe
JIabOpaTOpPHBIX paboT, MNPOBOAUMBIX [J KOHTPOJS W OLEHKH, OCYyILleCTB/AeTCA
y4aCTHUKaMM 00pa30BaTeJIbHOTO Ipoliecca UCXO0Jsl U3 0COOEHHOCTEW NMJIaHUPOBAHUA U
OCHalleHUs KabuHeTa ¢u3uKU. [Ipu 3TOM obecnedyuBaeTcs OBJaJleHHe OOy4YarOLMMUCA
YyMEHUAMU TPOBOJUTb KOCBEHHble MW3MepeHMs, MCCAeJOBaHUSA  3aBUCUMOCTeH
$U3MYeCKUX BEJIMUUH U IOCTAHOBKY ONBITOB IO IPOBEPKe NPEeAJI0>XKEHHbIX TUIIOTE3.

Bosibiioe BHUMaHue yzessieTcsa pelleHUI0 paciéTHBIX M Ka4eCTBEeHHbIX 3ajad. [Ipu
3TOM [JI1 pAcyéTHBIX 3aJad I[PUOPUTETOM SABJAKTCA 33Ja4d C $SIBHO 3a/laHHOM
bU3MyecKOM  MOJeJblo, IO3BOJIAKOLIMEe NPUMEHATb  H3y4YeHHble  3aKOHbl MU
3aKOHOMEPHOCTU KaK U3 OJHOr0 pasjiesa Kypca, TaK U MHTEerpupys 3HaHUSA U3 pasHbIX
paszesnoB. /I KaueCTBEHHBIX 33Jlad NPUOPUTETOM SIBJASIOTCA 3aJaHUSA Ha OO0'bsICHEHHE
NpoTeKaHUsd QU3NYECKUX fBJIEHHH M NpOLECCOB B OKpy:Kalolled >XU3HH, TpebOyloljue
BbIOOpa PpU3NUEeCKON MOJie/IU [I/1s1 CUTYalluK NPaKTUKO-OPUEHTUPOBAHHOT0 XapaKTepa.

B cootBercTBUM ¢ Tpe6oBaHussMU PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
obecrieyeHHI0 y4eOHOTO nporecca 6a30BbIi ypOBeHb Kypca GU3MKH HA YPOBHE CpeJHero
ob11ero 06pa3oBaHUs JOKEH M3y4daTbCs B YCJAOBUAX NpeAMETHOro KabuHeTa PU3NKHU
WJIU B YCJIOBUAX UHTEIPUPOBAHHOI0 KaOWHeTa Npe/iMeTOB eCTeCTBEHHO-HAy4YHOTr0 [IUKJIA.
B kabuHeTe $U3MKM [OXKHO OBITH HeoOXoJUMOe JabopaTOpHOe 06OpyJOBaHUE [Jis
BbINIOJIHEHHUS YKa3aHHBIX B MporpaMMe no GpuarvKe y4eHUYECKUX NMPAKTUYECKUX paboT U
JleMOHCTpaLMOHHOEe 060pyZJ0BaHHUE.

JleMoHCTpalMOHHOe 060pyAoBaHMe GOPMUPYeTCA B COOTBETCTBUM C MPUHLUIOM
MUHHMMaJIbHOM JOCTaTOYHOCTHU M o06ecleduBaeT I[OCTAaHOBKY IE€PEYUCTIEHHBIX B
nporpaMMme no ¢GU3MKe KI/IKYeBBbIX JEeMOHCTpPALUMKA JJi MCCIe[JOBaHUA H3ydaeMbIX
SIBJIEHUW U TNPOLLECCOB, SMNUPHUYECKUX U (yH/aMeHTa/JbHbIX 3aKOHOB, UX TEXHUYECKHUX
MPUMEHEHUU.

JlabopaTopHoe  o06OpyAoOBaHHMe JJs1  yYEeHUYECKUX MNpaKTUYeCKUX  paboT
dbopMupyeTca B BUJle TEMAaTUYeCKUX KOMIIJIEKTOB U obecrneyrMBaeTCs B pacyéTe OJJHOTO
KOMILJIEKTa Ha /[Byx o6ydarowmuxcd. TeMaTHyecKHe KOMILJIEKTBl JilabopaTOpPHOro
060pyZ0BaHUS 1OKHbBI ObITh NOCTPOEHBI HA KOMIIJIEKCHOM HCII0JIb30BaHUM aHAJIOI'OBbIX
U UUOPPOBBIX NMPUOOPOB, a TaKXKe KOMIIbIOTEPHBIX HU3MEpPUTEJIbHBIX CHUCTEM B BHJE
U $POBbIX JIAOGOPATOPUH.

OCHOBHBIMH LieJIAMU U3y4eHUs1 PU3UKU B 06111eM 06pa30BaHUM SIBJISIOTCS:

e (dopmupoBaHUe HUHTEpeca U CTPeMJIeHUs 0Oy4alLUXCd K HAYYHOMY HM3y4YEeHUI0

NPUPO/ibl, pa3BUTHE UX UHTEJJIEKTYaJbHbIX U TBOPYECKHUX CIOCOOHOCTEM;
e pa3BUTHE IMpeACTaBJeHHH O HAaydYHOM MeToJe MOo3HaHUsA U (GOpMHUPOBaHUE
M CCJ1e/I0BATENbCKOT0 OTHOLIEHUS K OKPY>KalOIUM SIBJIEHUSM;



dbopMUpOBaHKE HAYYHOTO MHPOBO33PEHUsI KaK pe3yJsibTaTa HU3y4eHHUs OCHOB
CTPOEHUs MaTepUH U PpyHJaMeHTa/IbHbIX 3aKOHOB PpU3UKHY;

dbopMUpoBaHUE YMEHUU OOBSICHATH SIBJIEHHUS] C HCIOJb30BaHUEM (U3UUYECKUX
3HAaHUU U HAyYHbIX JI0KA3aTe/bCTB;

dbopMmupoBaHUe TMpeACcTaBJeHUN O posu OGU3UKU [JiIT Pa3BUTHUS JPYTUX
eCTeCTBEHHbIX HayK, TEXHUKU U TEXHOJIOTUM.

JlocTuxkeHHe 3TUX Liesield 06ecrieurBaeTcs pellleHueM c/leyIliuX 3a/1a4 B Ipolecce
M3y4deHUs Kypca GU3UMKH Ha YPOBHE CpeIHEro o611ero 06pa3oBaHUs:

npuobpeTeHUe CUCTeMbl 3HAHUM 00 00UUX (PU3UYECKMX 3aKOHOMEPHOCTSX,
3aKOHaX, TeopUAX, BKJIWYasg  MeXaHUKY, MOJIEKYJSAPHY0  QU3UKY,
3JIEKTPOJMHAMUKY, KBAHTOBYIO PHU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;
dbopMUpoBaHUE YMEHUUW NPUMEHSTh TEOPETHUYECKHE 3HAHUSA [Jisl 00bsICHEHUS
bU3nUeCKUX SIBJIEHUW B NPUPOJE U AJs1 NPUHSATUS NPAKTUYECKUX pelleHUH B
NIOBCEeJHEBHOM KU3HU;

OCBOEHHE CIOCOO0B pellleHUs] pa3IMYHbIX 33/jad C IBHO 3a/laHHOM QH3UYeCKOU
MoO/JleJibl0, 33/ia4y, No/Jpa3yMeBalLIUX CAMOCTOSATENbHOE CO3JaHue QU3NYecKOr
MO/JieJlH, afleKBaTHOM YCJOBUSM 3a/ja4uH;

NOHMMaHue PU3UYEeCKUX OCHOB U MPUHIUNOB €UCTBUSA TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB, UX BJMSHUS HA OKPYKAIOILYIO Cpeay;

OBJIaJleHWe MEeTOJAMHU CaMOCTOSTE/NbHOTO IJIAHUPOBAaHUS M MpPOBeLeHUs
dU3NYECKHUX 3KCIEPUMEHTOB, aHa/lvd3a M UHTepnpeTayuud HHPOpMAIUY,
onpe/iesieHUs1 JOCTOBEPHOCTH MOJTYYEHHOT0 pe3y/bTaTa;

CO3/laHHMe YCJIOBUM [/l pPa3BUTUS YMEHUM MPOEKTHO-KCCIeL0BaTeNbCKOMH,
TBOPYECKOH J1eATEJIbHOCTH.

Ha wu3syyeHue Jusuku (6a30Bbli ypoOBeHb) Ha YpPOBHE CpeAHEro oO6lIero
o6pa3oBaHus oTBoAUTCA 136 yacoB: B 10 kiacce - 68 4yacoB (2 yaca B HeZesw), B 11
KJ1acce — 68 yacoB (2 yaca B HeJleJi10).

[IpensiaraemMblid B mporpaMme o GpusvKe nepedyeHb Jab0paTOPHbIX U MPAKTUYECKUX
paboT SABJIAETCS PEKOMEH/I0BAaHHBIM, YYUTEJb JieJlaeT BblIOOp NPOBe/ieHUs 1abopaTOPHBIX
paboT U ONBITOB C YYETOM UHIUBUYATbHBIX 0COGEHHOCTEN 06yJaoLUXCS.



PA3JEJ II. COAEPKAHUE OBYYEHUA
10 KJIACC

Pasaen 1. Pu3ukKa U1 MeTO bl HAYYHOI'O IO3HAHUS

du3suka - HayKa o npupojie. HayuHble MeTo/ibl TO3HAHUS OKpY»Katolero Mmupa. Posb
3KCIIepUMeHTa U TEOPHUHU B NIpoIiecce MO3HAHUSA NPUPOJbl. JKCIIEPUMEHT B PU3HKE.

MopgenupoBaHue ¢QU3UYECKUX SBJEHUW U TMpoleccoB. HayudHble TUNOTE3BbL
du3uyeckre 3aKOHbI U TeOPUH. [paHUIIbI IPUMEHUMOCTH PU3UUECKUX 3aKOHOB. [IpruHIMD
COOTBETCTBHUS.

Posib 1 MecTo dU3MKU B OPpMUPOBAHHUU COBPEMEHHON HAy4YHOW KapTUHbI MUPA, B
NPaKTUYECKOU AesITeJIbHOCTHU JIIOAEeM.

HemoHcmpayuu

AHasoroBble U LU POBbIE U3MEPUTENbHbIE IPUOOPHI, KOMIIBIOTEPHBIE JATYUKHU.

Pa3paesn 2. MexaHHuKa

Tema 1. Kunemamuka

MexaHuveckoe gBrxeHHe. OTHOCUTEJIbHOCTh MeXaHU4YeCKOoro ABwxeHus. CucreMma
oTcuyérta. TpaeKkTopus.

[lepemenienure, ckopocTh (CpeHsIsA CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U YCKOPEHUE
MaTepuaJbHOM TOYKHM, HMX INPOEKLUUH Ha OCU CHUCTeMbl KoopauHaT. CJioxeHHe
nepeMelleHUH U CI0KEHUEe CKOPOCTeH.

PaBHOMepHOe UM paBHOYCKOpEHHOe NpSMOJIMHEWHOe JBWxXeHUe. [paduku
3aBUCUMOCTU KOOPJAWHAT, CKOPOCTH, YCKOPEHUSs], MYTU U INepeMelleHus1 MaTepualbHON
TOYKU OT BPEMEHHU.

CBobGoAHOE MaJieHue. YCKOpeHUe CBOOOAHOIO MaJleHUSI.

KpuBosuHelHoe gBrXeHUe. /[[BUKeHHMe MaTepUaJbHOM TOYKU IO OKPYXKHOCTHU C
NOCTOSIHHOM MO MOJYJII0 CKOPOCTbIO. YTJI0Basi CKOPOCTh, JIMHEHHas: CKOpOCTh. [leproa u
yacTtoTa obpaiieHus. LleHTpocTpeMuTe/bHOE YCKOPEHHE.

TexHuuyeckue yCcTpoWCTBa U NMpaKTUUYECKOe MPUMEHEHMeE: CIIUJOMETD, [BUKEHUE
CHaps/|0B, LlelIHble U peMEHHBIE NlepejavHu.

JemoHcmpayuu

Mopenb cucTeMbl OTCY4€Ta, WUJIKOCTPAUUS KUHEMAaTHYECKUX XapaKTEPUCTUK
JIBU>KEHUS.

[Ipeo6pa3oBaHue ABUKEHHUU C UCIIOJIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[lageHue Tes B BO3JyXe U B pa3peKeHHOM NPOCTPAHCTBE.

HabGawopeHnue [JBWXXKeHUSI TeJsa, OpOLIEHHOTO TOJ, YyrJoM K TOPHU30HTY H
TOPHU30HTAJILHO.

M3MepeHUe YCKOpEeHUsI CBOOOAHOTO MaleHUs.

HanpaBJieHre CKOPOCTH NIPU [ BUXKEHUHU IO OKPY>KHOCTH.

YueHnuueckutl akcnepumeHm, 1a60pamopHbsle pabombl

N3ydyeHue HepaBHOMEPHOrO JBHKEHUSI C LieJibl0 OIpeJieJieHUssT MTHOBEHHOH
CKOPOCTH.

UccnenoBaHue COOTHOIIEHUS MeX/JAy MNyTIMHM, HOPOWJEHHBIMU TeJIOM 3a
nocJie/loBaTe/ibHble paBHble IPOMEXYTKU BpeEMEHHU NMPU PAaBHOYCKOPEHHOM JBUKEHUHU C
HayaJIbHOU CKOPOCTBI0, pAaBHOM HYJIIO.

M3y4yeHue IBUKEHUS IIapUKa B BA3KOM XXUJKOCTH.

M3y4yeHue IBUKEHUs TeJsla, 6pOLIeHHOT0 TOPHU30HTAJIBHO.

Tema 2. Junamuka



[IlpuHuun oTHocuTesabHOCTU [anuses. IlepBbii 3akoH HblooTOHA. MHepuuanibHbIe
CUCTEMBbI OTCYETA.
Macca Tesna. Cuna. [lpyuHuun cynepnosunuu cui. Bropou 3akoH HberoToHa i
MaTepHaJbHOU TOYKHU. TpeTHui 3aKkoH Hpl0TOHA /191 MaTepra/ibHbIX TOYEK.
3aKOH BCEMUPHOro TAroTeHus. Cuia Tskectu. [lepBasg kocMuyeckass CKOpOCTb.
Cusia ynpyroctu. 3akoH ['yka. Bec Teua.
Tpenue. Buzbl TpeHus (mokos, CKoJbXKeHHUs, KauyeHud ). Cusia TpeHus. Cyxoe TpeHue.
Cusa TpeHHUs CKOJbXKEHUS U cula TpeHUsa nokod. KoadpounueHnt Ttpenusa. Cuna
COIIPOTUBJIEHUA NIPU JBUXKEHUU TeJla B XKUJKOCTH WUJIH rase.
[locTynaTesibHOe U BpalllaTeJibHOE JIBUKEHHEe abCOJIIOTHO TBEPAOTO TeJia.
MOMEeHT CuJIbI OTHOCUTEJbHO OCU BpaljeHud. [linedo cuibl. YcioBUA paBHOBeCUd
TBEPOrO TeJia.
TexHUYecKue yCTPOMCTBA U MpPAKTHUYECKOe NPUMEHEHHe: NMOAIINIHUKY, JBUXKEHHE
HCKYCCTBEHHBIX CIIYyTHHUKOB.
Jemoncmpayuu
fABnenve uHEpLUU.
CpaBHeHHEe MacC B3aMMO/JeUCTBYIOLUX TeJl.
BTopoii 3akoH HeroToHa.
U3mepenue cu.
CioxeHue CUJL
3aBHCUMOCTb CUJIBI YIIPYTOCTH OT AedpopMaluu.
HeBecomocTs. Bec Tesia npy yCKOpeHHOM MOAbEME U [TaJIeHUHU.
CpaBHeHMe CUJI TPEHUS II0KOS, KAYeHUS U CKOJIbKEHUS.
YcnoBua paBHOBecUs TBEPAOro Tesa. BUibl paBHOBeCHUH.
YueHnuueckull skcnepumeHm, 1a60pamopHbsle pabombl
N3y4yeHue IBUKeHUs OPYCKa 110 HAaKJIOHHOM MJIOCKOCTH.
UccnenoBaHve 3aBUCUMOCTHM CUJI YIOPYTOCTH, BO3HHUKAKIIUX B IMPYXUHE U
pe3rMHOBOM 00paslie, OT UX JedpopMaluH.
UccnenoBaHue yci0BUM paBHOBECHS TBEPZOrO TeJla, UMEIILEro 0Cb BpalleHuUs.
Tema 3. 3aKOHbI COXpaHEHUSs 8 MeXAHUKe
WMnynbc MaTepuasbHOM TOYKHU (Tesia), CUCTEMbl MaTepUaJbHBIX TOoueK. UMmnyJsibcC
CWJbl W HW3MEHEHUEe MUMIyJbCa TeJia. 3aKOH COXpPAaHEHUs HUMIyJbca. PeaKTHBHOe
JABWXKEHUeE.
Pa6oTa cuibl. MOIITHOCTD CHJIBI.
KuHeTuueckass 3Heprusi MaTepuajbHOW ToO4ykd. Teopema 00 U3MEHEHUHU
KWHEeTHUYeCKOW 3HEePIHUH.
[loTeHnManbHasA sHeprusd. [loTeHIMa/ibHAsA 3Heprus ynpyro zAepopMUpOBaHHOU
npykuHbl. [loTeH[MasbHas 9HePrys TeJjia BOJIM3U NOBEPXHOCTU 3€MJIU.
[loTeHIMa/IbHbIE U HEMIOTEHIMAIbHbIE CUJIbl. CBSI3b pab0ThI HEMOTEHI[UATbHbBIX CHJ
C U3MEeHEHUEeM MeXaHU4YeCKOW SHEPTHUU CHUCTeMbl TeJl. 3aKOH COXpaHEHHS] MeXaHU4YeCKOn
3HEepTHUH.
Ynpyrue v Heynipyrue CTOJIKHOBEHHUS.
TexHuyeckue yCTpPOWMCTBA W IpPaKTUYeCKOe I[pPHMeHeHUe: BOJOMET, KOIEp,
NPY>XKUHHBIY [TUCTOJIET, IBUKEHUE pAKET.
JemoHcmpayuu
3aKOH COXpaHeHHUs UMITYJIbCa.
PeakTHBHOe IBUKEHUE.
[lepexos nmoTeHIMaJIbHON 3HEPTUU B KHHETUYECKYIO U 06pATHO.
YueHnuueckutl sakcnepumenm, 1a6opamopHsle pabomul



I/I3yqu1/1e abCoJIIOTHO HEYIIpyroro yaapa ¢ NoMoumbO ABYX OAWMHAKOBbLIX HUTAHDbIX
MaATHHKOB.

HCCJ’IG,ELOB&HI/IG CBA3HU pa6OTbI CUJIbI C UBMEHEHHEM MeXaHHYeCKOM 9HEPIruH TeJia Ha
IpuMepe paCTAXeHHUd pe3MHOBOI'0 XKI'yTa.

Pazpaen 3. MosieKysisipHasa ¢u3nKa U1 TepMOAUHAMHUKA

Tema 1. OcHOBbI MO/1EKY1APHO-KUHEeMu4ecKoli meopuu

OCHOBHBIE NOJIOKEHHUSI MOJIEKY/JIIPHO-KUHETUYECKOM TEOpUHM M HMX OIBITHOE
obocHoBaHue. bpoyHoBckoe paBwxkeHue. [Judoysua. Xapaktep ABUKEHUSA U
B3aUMO/IeCTBUS YaCTHUI, BeljecTBa. Moziesn cTpoeHus ra3os, }KUAKOCTEN U TBEPABIX TeJl
Y 00bsICHEHHEe CBOMCTB BellleCTBa HA OCHOBe 3TUX MoJeJsiel. Macca U pa3Mepbl MOJIEKYI.
KosinyectBo Bewectsa. [loctosHHaa ABorazpo.

TenuioBoe paBHOBecue. TemnepaTtypa u eé usmepenue. lllkana remneparyp Llenbcus.

Mogens wugeanbHoro rasa. OCHOBHOe ypaBHEHHE MOJIEKYJAPHO-KUHETUYECKON
TEOpUM H/JleaJIbHOTO ras3a. AGCO/IOTHAasA TeMIepaTypa Kak Mepa CpeJHeld KUHETUYeCKOU
SHEpPruv TeIJIOBOr0 ABWXKeHHA 4vactul rasa. Ulkana temnepatyp KenbBuna. 'a3oBblie
3aKOHbl. YpaBHeHUe MeHaeneeBa-Kinanelipona. 3akoH /JlaabToHa. HM3ompoieccel B
W/leaJIbHOM rase C INOCTOSSHHBIM KOJIMYECTBOM BellecTBa. [padpuyeckoe npezacraBieHUe
M30IpOLIeCCOB: U30TEpPMa, U30X0Pa, h306apa.

TexHrnuyeckue yCTpOUCTBA U IPAKTUYECKOE TPYMEHEHHEe: TEpMOMETP, 6apoMeTp.

HemoHcmpayuu

OnbIThl, JOKa3bIBalOIUe JUCKPETHOE CTPOeHHe BellecTBa, GpoTorpadpuu MOJIEKYJI
OpraHHU4YecKuX COeJUHEHUHN.

OnbIThI 10 AU PY3UU KUIKOCTEN U ra30B.

Mopesib 6GpOYHOBCKOTO JBUKEHUS.

MogeJsib onbiTa lllTepHa.

OnpITEl, AOKa3bIBAKIIKE CYyLleCTBOBAHUE MEXMOJIEKYJIIPHOI'0 B3aUMO,eUCTBHS.

Mopesb, WinocTpyupyooas NpupoAy JaBJeHUs ra3a Ha CTEHKHU COCy/a.

OnpIThl, UWIJIIOCTPUPYIOLME YPaBHEHUE COCTOSHUSA U/iea/IbHOTO ra3a, U301 pPOLeCChI.

YueHnuueckuii skcnepumeHnm, 1a60pamopHbsle pabombl

Onpegenenre mMacchbl BO3/lyXxa B KJaCCHOM KOMHaTe Ha OCHOBE M3MepeHUH 00béMa
KOMHATBhI, JaBJIEHUS U TeMIlepaTyphl BO3/lyxa B HEU.

UccnenoBaHue 3aBUCMMOCTU MeXAy TapaMeTpaMU COCTOSIHMS pa3peKeHHOoro rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepMmopgvHaMuyeckass cucTeMa. BHyTpeHHAs JHeprusa TepMOJWHAaMU4YECKOU
CUCTEMBI U CHOCOObI eé u3MeHeHUs. KosimuecTBO TemsoThl W pabora. BHyTpeHHss
JHeprusl OJHOATOMHOTO HJeaJbHOr0 rasa. Buzael Temsonepepayu: TeNJI0NPOBOJHOCTD,
KOHBEKIIMS, U3JydyeHUe. YaesibHas TeMJIOEMKOCTb BellecTBa. KosnyecTBo TemoThbl NpU
TernJjonepesade.

[TonsaTue 06 aguabatHoM npouecce. [lepBbiii 3aK0OH TepMoJMHAMUKHU. [[puMeHeHue
NepBOro 3aKOHA TEPMOJAMHAMMKU K wu3ompoleccaM. [paduyeckas uHTeplpeTalus
paboThI rasa.

BTopoii 3akoH TepMogrHaMUKU. Heo6paTUMOCTh NpPOL,eCCOB B IPUPO/JE.

TensioBble MawivHbL. [IpUHUMIBI JeACTBUS TeNJIOBbIX MaulvH. [Ipeob6pasoBaHus
3HEPTruU B TEMJIOBbIX MallnHax. KoapPpuumeHT nosie3HOro JeicTBUs TENJIOBOM MallUHBI.
Hukn KapHo u ero ko3pdUIUEHT MO0JIE3HOTO JeHCTBUs. JKOJIOTUYECKHe MNpoO6JieMbl
TeINJO03HEePreTUKH.

TexHuyeckue yCTpOWCTBA M NpaKTUYECKOe NPUMeHeHHe: ABUraTe/lb BHYTPEHHETO
CropaHus, 6bITOBOM X0JI04UIbHUK, KOHAUIAOHEP.



JemoHcmpayuu

V3MeHeHMe BHyTpeHHEN 3HEPIryHy TeJla IPYU COBePIIeHUH PabOoThl: BbIJIET IPOOKH U3
OyTBIJIKM NOJ, IeICTBUEM CX)KAaTOI0 BO3/lyXa, HarpeBaHue 3¢pupa B JATYHHOU TPyOKe MyTEM
TpeHUs (BUAEOJAEMOHCTpALUS ).

M3MeHeHVe BHyTpeHHElN 3Hepruu (TeMnepaTyphbl) TeJia IpU Tenionepezaye.

OnbIT 0 ajuabaTHOMY pacLIMPEHUIO BO3/lyXa (ONBIT C BO3AYLUIHbIM OTHUBOM).

Mogenu napoBod TypOMHBI, JBUraTesii BHYTPEHHEro CropaHHs, pPeaKTUBHOIO
JIBUTaTeIsl.

Yuenuveckuil akcnepumeHm, 1a60pamopHbvle pabombl

W3MepeHue yie/IbHON TENJTOEMKOCTH.

Tema 3. AepecamHule cocmosiHusi eujecmea. Pazoewvie nepexodvl

[lapoobpaszoBaHue W KoHAeHcauus. McnapeHne U KuneHue. AOCOJIIOTHasA U
OTHOCHUTeJIbHAs BJIQXXHOCTb BO3Ayxa. HacellleHHBIH 1nap. YzeiabHasd TemjaoTa
napoo6pa3oBaHusl. 3aBUCUMOCTb TeMIepaTypbl KUIIeHUs OT JjaBJIeHHUs.

Teépmoe Tesno. Kpucramindyeckue M amMopgHble Tesa. AHU30TPONUS CBOWCTB
kpucta/ioB. Kugkve KpucTtasibl. CoBpeMeHHble MaTepuasbl. [liaBieHue U
KpUCTa//In3alys. Y ae/ibHasd TelaoTa naBaeHud. Cybanumanus.

YpaBHeHMe TeIJOBOro 6ajaHca.

TexHu4eckue yCTPOKUCTBA U NIPAaKTUYECKOe IPUMeHEeHHe: TUTPOMETP U IICUXPOMETD,
KaJJOpUMETP, TEeXHOJIOTUM T[OJIyYeHUs] COBpPEMEHHBbIX MaTepHhasloB, B TOM YHCIe
HaHOMaTepUuaJioB, U HAHOTEXHOJIOTUH.

JemoHcmpayuu

CBoiicTBa HaCBhILEHHBIX [1APOB.

Kunenuve npu noHMKeHHOM /laBJIEHUH.

Cnoco6bl M3MepeHHU BJBKHOCTH.

Hab6sto/ieHue HarpeBaHUs Y IJIaBJIeHUS KPUCTAJIMYECKOTO BellleCTBa.

JleMoHCTpaLusa KpUCTaJIJIOB.

Yuenuveckuil akcnepumeHm, 1a60pamopHbvle pabombwl

N3MepeHne OTHOCHMTENIBHOM BJIAXXHOCTH BO3JyXa.

Paszje 4. J1eKTpogMHAMUKA

Tema 1. 3nrekmpocmamuka

JnexkTpusayus TeJs. JJeKTpUuecKud 3apsaz. [IlBa BUAA 3/JeKTPUYECKUX 3apsi/iOB.
[IpOBOAHUKH, AUIJIEKTPUKHA W MNOJYNPOBOJHUKHU. 3aKOH COXPAaHEHHUS 3JIEKTPUYECKOTO
3apqja.

BsaumopenctBue 3apaznoB. 3akoH KysioHa. ToyedHbIM 3JIeKTPUYECKHUH 3apsf.
JnekTpuyeckoe noJie. Hanps:kéHHOCTh 3JIEKTPUYECKOTO MoJis. [[puHIMN Cyneprno3vunuu
3JIeKTPUYECKUX NoJiel. JINHUY HaNpsXKEHHOCTHU 3JIEKTPHUUYECKOTO MOJIS.

PaboTa cun asnekTpoctaTudyeckoro mnoJjs. IloTeHuuan. PasHOCTb MOTeHIMAsOB.
[IpOBOAHUKK U [JUIJEKTPUKU B 3JEKTPOCTAaTUYECKOM moJie. JlhajieKTpUyecKas
NPOHUIIAEMOCTb.

JnekTpoéMKocTb. KoHZeHcaTop. JJIEKTPOEMKOCTb IJIOCKOIO KOHJZeHcaTopa.
JHeprus 3apsKEHHOr0 KOHJeHcaTopa.

TexHuuyeckue yCTpOWCTBA W  NpPaKTUYeCKOe MpPUMEHEHUE: 3JIeKTPOCKOII,

3JIEKTPOMETpP,  3JIEKTpOCTaTUYecKas  3aljdTa,  3a3eMJIEHHe  3JIEKTPONpUOOpOB,
KOH/ZIeHCAaTOp, KOMUPOBaJIbHbIX anlllapaT, CTPYWHbIA IPUHTEP.
JemoHcmpayuu

YCTpOUCTBO M NPUHLMII eCTBUSA 3J1eKTPOMETPa.
B3auMogeicTBre Ha3JIEKTPU30BAHHBIX TeJI.



JJIeKTpUYeCKOoe IoJie 3apSAKEHHbBIX TeJl.

[IpoBOAHUKH B 371eKTPOCTATUYECKOM IOJIE.

JJieKTpocTaTUYecKas 3alluTa.

JM3JIeKTPUKHU B 3JIEKTPOCTATUYECKOM IOJI€.

3aBUCHMOCTb 3JIEKTPOEMKOCTHU IIJIOCKOTO KOHJEHCAaTopa OT IJIOWAJAU IJIACTHH,
PacCTOSAHUSA MeXJY HUMU U AW3JIeKTPUUECKOU MPOHUIIAEMOCTH.

JHeprus 3apsKeHHOr0 KOHJeHcaTopa.

YueHuueckuti skcnepumeHm, 1a60pamopHbvle pabombl

N3MepeHUe 3/IeKTPOEMKOCTH KOHIEHCAaTOopa.

Tema 2. [locmosiHHb1lI 31ekmpuyeckuil mok. Toku 8 pa3u4HbIX cpedax

JJIeKTPUYECKUU TOK. YCJIOBUSA CYLLECTBOBAHHUSA 3JIEKTPUYECKOTr0 TOKa. MUCTOYHUKHU
Toka. Cuna Toka. [locTossHHBIN TOK.

Hanpsxenue. 3akoH OMa 1 yyacTKa LielHu.

JlleKTpUYeCcKoe  CONPOTHUBJIEHHME.  YJeJibHOe  CONPOTHUBJEHHWE  BellecTBa.
[locnemoBaTesbHOE, apasieIbHOE, CMELIAHHOE COeJUHEHNE TPOBOJHUKOB.

PaboTta anekTpudeckoro Toka. 3akoH /[xoyssi-JleHia. MoUjHOCTb 3JIEKTPUYECKOTO
TOKa.

JJIeKTPOABWXKYILAs CHMJia U BHYTpPEeHHee CONPOTHUBJIEHHE HWCTOYHHUKA TOKa. 3aKOH
OMa /151 oJIHOM (3aMKHYTOM) 3JIeKTpHUUYecKoi 1ienu. KopoTkoe 3aMbIKaHHE.

JJIeKTPOHHAas MPOBOJAUMOCTb TBEPAbIX MeTaslJIOB. 3aBUCHMOCTb CONPOTUBJIEHUS
METaJIJIOB OT TeMnepaTypbl. CBEpXNIPOBOJUMOCTb.

JJIeKTpUYeCKUH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHuku. Co6CcTBeHHass U MpUMecHass MPOBOJUMOCTb MOJYNIPOBOJAHUKOB.
CgoiicTBa p—n-nepexoa. [losynpoBoJHUKOBbIE IPUOOPHI.

JJIeKTpUYEeCKUH TOK B paCTBOpPAaXxX M paclljiaBax 3JIeKTPOJUTOB. JJIEKTPOJIUTHYECKAS
Jucconyanus. JJIeKTPOJIU3.

JJIeKTpUYeCKUM TOK B rasax. CaMoCTOATeJbHBIM U HECaMOCTOATEJNbHbIA paspsj,.
Mouinus. [li1a3ma.

TexHUYeCKHe YCTPOMCTBA U MpPAKTHUYECKOe MPUMEHEHHE: aMIlepMeTp, BOJbTMETP,
peocTaT, UCTOYHUKH TOKA, 3JIeKTpOHArpeBaTeJibHble NPUOOPHI, 3JIEKTPOOCBETUTE/IbHbIE
npubopbl, TEPMOMETP  CONPOTHUBJIEHUS, BaKyyMHBIA [AWOJ, TEPMHUCTOPbl U
dboTopesucTophl, NOJYIPOBOJHUKOBBIN 10/, FaJibBaHHKA.

JemoHcmpayuu

M3MepeHUe CU/IbI TOKA U HANIPSKEHUS.

3aBUCHUMOCTb CONMPOTUBJIEHUS LIUJIMH/PUYECKHUX POBOAHUKOB OT JJIMHBI, IJIOLAU
NOMepevyHOro ceYyeHUsl U MaTepuaJa.

CMelaHHOe coeJMHEHME IPOBOJHUKOB.

[IpamMoe  u3MepeHHe  3JIEKTPOABWXKYylled  cuibl. KopoTkoe  3aMblkaHUe
raJibBAHUYECKOI0 3JIEMEHTA U OlleHKa BHYTPEHHEr 0 CONPOTUBJIEHUS.

3aBUCHUMOCTb CONPOTHUBJIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpOBOAUMOCTB 3JIEKTPOJIUTOB.

U ckpoBoH pasps/ U NPpOBOJUMOCTb BO3/yXa.

O HOCTOPOHHSIS MPOBOAVMMOCTD AUO0/A.

YueHnuueckutl akcnepumeHm, 1a60pamopHbsle pabombil

M3y4yeHue CMelIaHHOTO COeJUHEHUSI Pe3UCTOPOB.

M3MepeHue 3JIEKTPOABUXKYLEN CUJIbI HCTOYHMKA TOKAa M €ro BHYTPEHHErO
CONPOTUBJIEHUS.

Hab6stoseHue asieKTposiu3a.

MexnpegMeTHBbIE CBA3U



N3ydeHue kypca ¢pusuku 6a3oBoro ypoBHs B 10 KJsiacce oCyLeCTBJSETCS C YYETOM
coJlep>KaTeJIbHbIX MeXNpeJMEeTHbIX CBsI3el C KypcaMU MaTeMaTHUKH, OHMOJIOTUU, XHUMUHY,
reorpaduu ¥ TEXHOJOTHU.

MesxcnpedmemHble NOHSAMUS1, CBSI3aHHbIE C U3yYEeHUEM METO/|0B HAyYHOTr' 0 TO3HAHUS:
sIBJIeHUe, Hay4YHbIX $aKT, runoTesa, pusnyeckas BeJIMYMHA, 3aKOH, TeOpUsl, HabJIt0leH e,
3KCIEPUMEHT, MO/JleJIMPOBaHNE, MO/ieJib, U3MepEHHUE.

Mamemamuka: pellleHUE CUCTEeMbl YpaBHEHUMH, JiMHelHass ¢yHKUUs, napaboia,
runep6osa, UX rpaduKU M CBOMCTBA, TPUTOHOMETPUYECKHe (YHKLHUU: CUHYC, KOCUHYC,
TAaHTeHC, KOTAHTeHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl U UX
NpPOEKILMU HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

Buosiozusi: MexaHUuYeCKoe [BWXXeHUE B KUBOW mnpupoge, Auddysus, ocMmoc,
TEMJIOOOMEH JKMBbIX OpPraHU3MOB (BU/bl TeIJioNepesayd, TeIJIOBOe paBHOBECHE),
3JIEKTpUYEeCKHE SIBJIEHUs B )KUBOW IPUPOJIE.

Xumus: [UCKpeTHOe CTpOeHHe BellecTBa, CTPOeHHWe aTOMOB W MOJIEKYJ, MOJIb
BellleCTBa, MOJISIpHasi Macca, TeIJIOBble CBOMCTBA TBEPAbIX TeJ, KUAKOCTEW U ras3o0B,
3JIEKTpHUY€eCKHe CBOMCTBA MeTaJJIOB, 3JIEKTPOJIUMTHYECKas AUCCOLMALIUs, FaJbBaHHUKa.

lTeoepagusi: BNAXKHOCTD BO3/lyXa, BETPhI, 6apoOMeTp, TEpMOMETD.

TexHon02us: nmpeobpa3oBaHUE [ABMXKEHUH C UCIOJb30BaHUEM MEXaHU3MOB, YUYET
TpPeHUs1 B TeXHUKe, MOAIIMIHMUKH, MUCHOJb30BaHHE 3aKOHA COXpaHEHUs HMIyJbca B
TexHUuKe (pakeTa, BOJOMET U Jipyrue), ABUraTeJib BHYTPEHHEro CropaHus, MapoBast
TypO6HHA, GLITOBOM XOJIOAWJIbHUK, KOHAULIMOHEP, TEXHOJIOTUU MOJyYeHUSI COBPEMEHHBIX
MaTepuasioB, B TOM YHCJe HAaHOMaTepHaJoB, U HAHOTEXHOJIOTHH, 3JEeKTPOCTaTHYecKast
3alI1Ta, 3a3eMJieHue 3JIEKTPONPHUBOPOB, KCEPOKC, CTPYyHHBIN IPUHTED,
3JIeKTpOHarpeBaTe/bHbIe IPHUOOPBHI, 3JIEKTPOOCBETHUTE/bHbIE IPUOOPHI, Fa/IbBaHUKA.

11 KJIACC

Pa3zje 4. J1eKTpogMHAMUKA

Tema 3. MacHumHoe noJe. 31eKmpomazHUMHAs1 UHOYKYusi

[locTosiHHbIe MarHUThI. B3auMoelcTBYe MOCTOSIHHBIX MarHuToB. MarHUTHOE I0JIe.
BeKkTOop MarHUTHOM HHAYKLMH. [IpUMHIUI Cylnepno3vyyUyd MarHUTHBIX MoJied. JIMHUU
MarHMTHOW HWHAYKLMU. KapTWHa JIMHUM MarHMTHOM HWHAYKLUMU TMOJS MNOCTOSHHBIX
MarHUuTOB.

MarHuTHoe noJie NPOBOJHUKA C TOKOM. KapTHWHa JIMHUN WUHAYKUAM MarHUTHOTO
NoJisl JJIMHHOTO MPSAMOro NPOBOJHUKA Y 3aMKHYTOTrO KOJIbIL[EBOT'O MPOBOJHUKA, KaTyUIKU
¢ TokoM. OnibIT IpcTesa. BsaumoiercTBre NPOBOJHUKOB C TOKOM.

Cusia AMniepa, eé MOAyJ/Ib U HallpaBJIEHUeE.

Cuna JlopeHua, eé MOAyJib U HalpaBJieHUe. /IBMKeHMe 3apsAKeHHOM YacTULbl B
OZJHOPOJHOM MarHUTHOM moJie. Pa6oTa cuibl JlopeHIia.

fABseHHe 3JIeKTPOMAarHUTHOW MHAYKUUU. [[OTOK BeKTOpa MarHUTHOW WHAYKILMU.
JJIeKTPOABUKYILAsA CUJIa UHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOM HHAYKUU Papajes.

BuxpeBoe 3jieKTpU4ecKoe noJie. IJeKTPOABUKYLIAsd CUJIa UHAYKIIMU B IPOBOJHUKE,
ABUXKyLIeMCs IIOCTYNaTeJIbHO B OJHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuJio JleHna.

UHAYKTUBHOCTb. fABnenue CaMOWH/AYKIIMH. JJIeKTPOABMXKY1Ias cuJia
CaMOUHAYKIMH.

JHeprus MarHUTHOTO MO0JIS1 KATYLIKHU C TOKOM.

JJIeKTPOMarHUTHOe IoJIe.

10



TexHrnyeckue yCTpOMCTBa M NpaKTUYeCKOe NMpPUMEHEHHe: NMOCTOSHHble MarHuTHI,
3JIeKTPOMarHuTHI, 3JIEKTPOJBUTATEIb, YCKOPHUTENHU 3JIeMeHTapHbIX  4YacCTHL,
MHAYKLHOHHAsA NeYb.

Jemoncmpayuu

OnelT IpcTena.

OTK/I0HEeHHe 3JIEKTPOHHOIO IIyYKa MarHUTHBIM II0JIEM.

JIMHYMY UHAYKIMYU MAarHUTHOTO MOJIS.

B3aumogencTBUe BYyX IPOBOJAHUKOB C TOKOM.

Cuisia AMnepa.

JericTBue cuibl JlopeHLa Ha HOHBI 3JIEKTPOJIUTA.

fABJyieHNe 3/1IeKTPOMarHMTHOU UHAYKLIUH.

[IpaBuJio JleHna.

3aBUCUMOCTb 3JIEKTPOJBWXKYIIEW CHUJIbl HHAYKUUHU OT CKOPOCTU U3MEHEeHMUs
MarHMTHOIO IOTOKa.

fAByleHNe CaMOUHAYKLIMU.

YueHnuueckuil akchepumenm, 1a60pamopHsle pabomol

M3yyeHre MarHUTHOTO N0JISI KaTYLIKH C TOKOM.

UccnenoBaHue felCTBUS NOCTOSSTHHOIO MAarHMTa Ha PaMKy C TOKOM.

UccienoBaHue ABJeHUA 3/IeKTPOMarHUTHON UHAYKIUH.

Pa3aen 5. Kosie6aHua 1 BOJIHBI

Tema 1. MexaHu4yeckue u 31€eKmpomMazHUNHbsIe KO/1e6aHUs

KonebaTtenbHasa cucteMa. CBo60AHbIE MeXaHUYECKHe KoJsiebaHUA. ['apMoHHUYecKue
KosiebaHus. [lepuon, yactoTa, aMmauTyga U ¢asa kosebaHUU. [Ipy>KMHHBIA MasTHUK.
MaTeMaTuyeckuii MasTHUK. YpaBHeHHe TrapMOHUYecKUX KoJjebaHui. [IpeBpauieHue
SHEPrUU NPU rapMOHUYECKUX KOJIeOaHUSIX.

KosiebaTenbHbIN KOHTYp. CBOGO/IHbIE 3/IEKTPOMAarHUTHbIE KOJIe6aHUS B UJjea/IbHOM
K0J1ebaTeJIbHOM KOHType. AHa/orusi MexJy MeXaHWYeCKHMH U 3JIeKTPOMarHWTHBIMU
kosebaHusAMU. @Popmysa TomcoHa. 3aKOH COXpaHeHUSI 3SHEPrud B U/ ea]bHOM
Ko0J1ebaTeJIbHOM KOHTYPE.

[IpencraBienve o 3aTyxaloLUX KojebaHUAX. BbIHYXJeHHble MeXaHHUYeCKUe
KoJie6aHus1. Pe3oHaHC. BbIHYX/1IeHHbIE 3/IEKTPOMarHUTHbIE KOJieOaHus.

[lepemeHHbI TOK. CHHYyCOWJA/IbHBIM IlepeMEeHHBbIM TOK. MOIIHOCTb IepeMeHHOro
TOKa. AMIIMTYJHOE U JleHCTBYIOIIlee 3HaYEeHHE CUJIbl TOKA U HANPSHKEHUSI.

Tpancdopmatop. I[IpousBojcTBO, IMepeAadya U NOTpebJeHUE 3IJTEKTPUYECKOH
SHEpPruu. IJKOJIOTUYeCKHe PpPUCKU T[pU MPOU3BOJCTBE 3JeKTpo3Hepruu. KysnbTypa
HCIOJIb30BAaHUS 3JIEKTPOIHEPT UM B TOBCEJHEBHOM KU3HU.

TexHuuyeckue yCcTpONCTBA U NMpPaKTUYECKOEe NMPHUMEHEHHUE: 3JIEKTPUYECKHUI 3BOHOK,
reHepaTop MepeMeHHOro TOKa, IMHUU 3JIEKTpoIepe/ay.

JemoHcmpayuu

UccnenoBaHnue mnapaMeTpoB  KoJiebaTeJbHOW CUCTEMbl  (MPYKUHHBIA — WJIH
MaTeMaTU4YeCKUN MasiTHUK).

HabsaroaeHue 3aTyxaroujMx KojebaHui.

UccnenoBaHue CBOMCTB BbIHYK/|€HHBIX KOJIEOAHUH.

Ha6srozieHue pe3oHaHca.

CBOGOIHbIE 3JIEKTPOMAarHUTHbIE KOJIeOaHUS.

OcuuaiorpaMMbl  (3aBUCUMOCTH CUJIbI TOKA M HAIPSDKEHUsS OT BpPEMEHM) AJIs
3JIEKTPOMarHUTHBIX KOJIe6aHUH.
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Pe3oHaHc npu  mnocienoBaTe/lbHOM — COEAWHEHUM  pPEe3UCTOpa,  KaTYIUKHU
VHAYKTUBHOCTHU U KOHJEHCcAaTopa.

Mogenb IMHNUY 3J1IeKTpOIlepeayH.

YueHnuueckuil skcnepumeHnm, 1a60pamopHble pabombl

HUccnefoBaHnue 3aBUCMMOCTH NEPUO/ia MasbIX KOJIeGaHUHM rpy3a Ha HUTHU OT JIJIMHbI
HUTH U MacCChbl rpysa.

UccnenoBaHue IepeMEeHHOr0 TOKa B LeNHd M3 IMO0CJAe[0BaTeJbHO COeJUHEHHBIX
KOH/IeHCAaTOpa, KaTYLIKHA U pe3nucTopa.

Tema 2. MexaHu4eckue u 3/1eKmpomMazHUmMHsle 80/1HbI

MexaHnundyeckue BOJIHBI, YCJ0BUA  pacnpoctpaHeHud. [lepuon.  CkopocTh
pacnpocTpaHeHHUs U JJIMHa BoJIHBL. [lonepeyHblie U npojoJibHble BoJHBL. UHTepdepeHnysa
Y JudpaKLUsa MeXaHUYeCKUX BOJIH.

3Byk. CKopocTb 3ByKa. 'poMKoCTb 3ByKa. BeicoTa ToHa. TeM6p 3ByKa.

JJIeKTPOMarHWTHble BOJIHBL. YCJI0BUS U3JIy4Ye€HUS 3J€KTPOMAarHUTHBIX BOJIH.
B3auMHass opueHTanuss BekTopoB E, B, V B ajekTpomarHuTHOW BoJiHe. CBOMCTBa
3JIEKTPOMarHUTHBIX BOJIH: OTpaXKeHWe, IMpeJoMJIeHUe, MoJsgpusanusd, Audpaxkuus,
vHTepdepeH M. CKOPOCTb 3JIeKTPOMarHMTHBIX BOJIH.

[lIlkana 3/1€KTPOMArHUTHBIX BOJIH. [IpYMeHeHHe 3/1IeKTPOMAarHUTHBIX BOJIH B
TeXHUKE U OBbITY.

[IpuHIUIIBI paiMOCBA3U U TeJleBUAeHUA. Pagronokanus.

JJIeKTPOMarHMTHOE 3arpsai3HeHue OKpYKalolllel Cpesibl.

TexHuuyeckue yCTpoMCTBA U MNpaKTHYeCKOe TNpPHUMEHeHHe: My3blKaJbHble
VHCTPYMEHTHBI, YJbTPa3ByKOBasd [JUAarHOCTUKa B TeXHHWKe W MeJAulidHe, pajap,
pPaZMONPHEMHHUK, TeJIEBU30D, aHTeHHa, TesedoH, CBU-neys.

JemoHcmpayuu

O6pa3oBaHMe U pacIpOCTPaHEeHHe NONEepPEeYHBIX U IPOL0JIbHbBIX BOJIH.

Koneb6aroleecs Tesi0 Kak UCTOYHUK 3BYKa.

HabsaroneHue oTpaXkeHHs M peJIOMJIEHUS MeXaHUYeCKUX BOJIH.

Hab6sroeHue uHTepdepeHINH U AUPaKLUU MeXaHUY€eCKUX BOJIH.

3BYKOBOM pe30HaHC.

Hab6naroneHue cBSI3M TPOMKOCTHU 3ByKa M BbICOTBI TOHA C aMIUIUTYZOW U 4aCTOTOU
KoJIeOaHU .

UccnefnoBaHue CBOMCTB 3JIeKTPOMAarHMTHBIX BOJIH: OTpa)KeHHe, IpeIOMJIEHUE,
noJsspusanus, Audpakuus, MHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuyeckasa ontuka. [I[paMosiniHeliHOe paclipocTpaHeHUe CBeTa B OJHOPOJHOU
cpepe. Jlyd cBeTa. ToueyHbI UCTOYHUK CBETA.

OTpakeHue cBeTa. 3aKOHbl OTpaxkeHUs cBeTa. [locTpoeHune uH300pakeHUM B
IIJIOCKOM 3epKaJle.

[Ipenomyienne cBeTa. 3aKOHbI MpeJiOMJeHHUS CBeTa. AOGCOJIIOTHBIA IOKa3aTesb
npesiomsienud. [losHoe BHyTpeHHee oTpaxkeHue. IlpesesbHbBIM  yros IMOJIHOTO
BHYTPEHHEr0 OTPaKeHHUH.

Jucnepcus cBeta. C/10KHBIM cocTaB 6es0ro cBeTa. LiBeT.

Cobuparomiue M pacceuBawlive JKMH3bl. ToHKasA JinH3a. POKycHOe pacCTOsIHUE U
ONTUYECKass CUJa TOHKOM JiMH3bL. [locTpoeHHMe H300pakeHU B COOUpAWOIIUX H
paccerBaoLUX JMH3ax. PopMyJia TOHKOU JIMH3BI. YBeJIMUEHUE, laBaeMOe JTUH30H.

[Ipenesibl IpUMEHUMOCTHA TeOMETPUIECKON ONTHUKU.
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BosnHoBass onTuka. UHTepdepeHnus cBeTa. KorepeHTHble MCTOYHUKHU. YCI0BUSA
HabJ/l0leHUs] MaKCHMyMOB U MHUHUMYyMOB B HWHTeppepeHLMOHHOW KapTHHE OT [ABYyX
CUH}a3HbIX KOTepPEHTHbIX HCTOYHUKOB.

Audpakuua cBeta. [JudpakLuoHHAsA pelIéTKa. YCJI0BUEe HAOJIOJEHUS TJIaBHBIX
MaKCHUMYMOB P NaJleHUU MOHOXPOMAaTHUYeCKOI0 CBeTa Ha AUPPAKLMOHHYIO PEIIETKY.

[lonapusanusa ceera.

TexHrnuyeckue yCTpOWCTBA M NPaKTHUYeCKOe IPUMEHEHME: OUYKY, JiyMa, poToanmapar,
NPOEKLMOHHBbIN annapaT, MUKPOCKOI, TeJeCKOIl, BOJIOKOHHAsA ONTHKA, AUPpaKIMOHHAsA
peléTKa, NoJIIpous,

Jemoncmpayuu

[IpsaMosiMHelHOe pacnpoCTpaHeHHUe, OTpaKeHUE U IIpeJioMJieHHe cBeTa. ONTUYecKue
1110)2(s10] )

[lonHOe BHyTpeHHee oTpaxeHue. Moziesib CBETOBO/A.

HUccnenoBaHue CBOMCTB M300paXkeHUH B JIMH3AX.

Mopenn MUKpPOCKOI, TeJIeCKona.

Hab6sroseHue nuHTepdepeHLIMHU CBeTA.

Hab6soieHre nudpakuuu ceeTa.

Hab6naropeHue gucnepcuu cBera.

[TonyyeHue cneKTpa c HOMOILbIO NPU3MBI.

[lonydyeHue ciekTpa c HOMOLIbIO AUPPAKIUOHHOUN PELIETKHU.

Hab6srozieHue nossipusanuy cBeTa.

YueHnuueckull skcnepumeHm, 1a60pamopHbsle pabombil

M3MepeHue nokasaTeJsis IpeaoMJIEHUs CTeKIa.

HUccnenoBaHue CBOMCTB M300paXkeHUH B JIMH3AX.

Hab6aropeHue jucnepcuu cBera.

Pa3gesn 6. OCHOBBI ciela/ibHO¥M TEOPUM OTHOCUTETbHOCTH
[paHullbl NPUMEHHUMOCTH KJacCUuecKod MexaHUKHU. [locTynaTbel crnenuasbHOR
TEOPUU OTHOCUTEJbHOCTU: HWHBAPUAHTHOCTb MOJAYJS CKOPOCTHU CBeTa B BaKyyMe,
MPUHIUI OTHOCUTEJbHOCTH JUHIITEHHA.
OTHOCHUTENbHOCTb OJJHOBPEMEHHOCTH. 3aMe/iJlIeHHMe BpeEMEHHU U COKpallleHUe JIJIMHBI.
JHeprust U UMNYJIbC PEJITUBUCTCKON YaCTHUIIbI.
CBsI3b Macchl € 3HEpPrUerl U UMIYJIbCOM PeJIITUBUCTCKOUN YaCTULbl. JHEPTUS OKOSI.

Pa3paesn 7. KBanToBas ¢pusuka

Tema 1. 31emeHmMblI KBAHMOB0II ONMUKU

®oTtonbl. PopMysa [l1aHka cBA3M sHepruud OTOHA C €ro 4acTOTOM. JHeprus U
MMIyJabC GOTOHA.

OTkpeiTe U uccaefoBaHue ¢oToadpdekrta. OnbiThl A. I. CTosieToBa. 3aKOHBI
dotoapdekTa. YpaBHeHue OJHHIUTeHHa a9 ¢oToaddekra. «KpacHass rpaHuna»
dotoadpdexra.

JlaBnenue cBeta. OnbiThl I1. H. Jle6eena.

XuMHUYecKoe JIeMcTBHE CBeTa.

TexHudyeckue yCcTpoHCTBA M  IpaKTU4YeCKoe TNpUMeHeHHe: (POTO3JIeMEHT,
doToaTUUK, CO/THeUHas: 6aTapesi, CBETOAUO/,.

Jemoncmpayuu

®oTo3ddeKT Ha YyCTaHOBKE C IIMHKOBOM MJIACTUHOM.

WccnenoBaHue 3akoHOB BHellHero ¢potoadpdekTa.

CseToauog,.
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CosiHeyHas baTapes.

Tema 2. CmpoeHue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopia 1o paccesHUIO o -4YacTHIL.
[lnanetapHasa mozenb atoma. [loctynatel bopa. U3nyyenue u norsaomeHue GOTOHOB NpHU
nepexo/ie aToMa C OJJHOI'0 YPOBHS 3HEPTUHU Ha JApyrou. Buael criekTpos. ClieKTp ypoBHeU
SHepruy aToMa BoZ0poJa.

BosiHoBble cBoucTBa 4Yactuy. Bosanbl fge bpounsa. KopnyckyasspHo-BOJHOBOU
AyaJu3M.

CroHTaHHOE Y BBIHYK/J€HHOE U3JIyYeHHe.

TexHuuyeckue yCTpOMCTBAa M NpaKTUYeCKOe MPUMEHEHMe: CIeKTpaJbHbI aHaJIu3
(cnekTpockon), la3ep, KBAaHTOBbIM KOMIBIOTEP.

Jemoncmpayuu

Mopenb onbiTa Pesepdopaa.

Onpegenenyve AIMHBI BOJHBI Ja3epa.

HabnaroeHue inHeH4YaThIX CIEKTPOB U3/1Y4Y€EHHUS.

Jlazep.

YueHnuueckull skcnepumeHnm, 1a60pamopHbsle pabombl

Habuito/1eHre iMHEeN4YaToro CreKTpa.

Tema 3. AmomHoe s0po

JKCIlepUMEHTHB], J0Ka3blBalOL[HMe CJA0KHOCTb CTpoeHUsa gapa. OTKpbiTHe
paauoakTuBHOCTU. OmnbIThl Pe3epdopsa mo omnpejesieHUI0 cocTaBa pPajHUOaKTUBHOTO
uznydyeHus. CBolcTBa anbda-, 6eTa-, raMMa-usaydeHus. BinsiHue pajuOaKTUBHOCTU Ha
>KUBble OPTaHU3MBI.

OTKpbITHE NPOTOHA U HeUTpPoHA. HykyioHHasa Mogenb sapa ['elizeH6epra-HiBaHeHKo.
3apsan aapa. MaccoBoe uyucio agpa. U3oTonsbl.

Anbda-pacnaj. JJEeKTPOHHBIA M NO3UTPOHHBIM 6OeTa-pacnaj. ['aMMa-usiyudeHue.
3aKOH paJju0aKTUBHOIO pacnaja.

JHeprus CBsI3W HYKJIOHOB B siipe. AnepHble cuibl. JledpekT Macchl apa.

AnepHble peakuuu. JlesieHue U CUHTE3 A7ep.

AnepHbiii peakTop. TepMosiiepHblii cuHTe3. [Ipo6JyieMbl U MepPCNEKTHUBbI SAepPHOMN
SHEPreTUKHU. JKOJIOTUYeCKHE aCleKThl /IepHON IHEPTEeTUKU.

JyieMeHTapHble YacTULbl. OTKpbITHE NO3UTPOHA.

MeTozbl Hab/IIOAEHUS U PETUCTPAL UM 3/IeMEHTAPHbBIX YaCTHULL.

dyHlaMeHTabHbIe B3aUMOJieHcTBUSA. EAMHCTBO PU3UYeCKO KapTUHBI MUpa.

TexHuyeckue yCTpOWCTBA M IpaKTU4YeCKOe IpUMeHeHHe: J03UMeTp, Kamepa
BusibcoHa, siiepHbIF peakTop, aTOMHast 60M6a.

JemoHcmpayuu

CYETYMK MOHHU3UPYIOLUX YACTULL.

YueHnuueckuil akchepumenm, 1a60pamopHbsle pabomol

UccnenoBaHue TPEKOB YacTHUl, (110 TOTOBBIM poTOrpadpusam).

Pa3zaes 8. JieMeHTHI aCTPOHOMHMHU M aCTPOPU3NKU

Jdtanbl pasBUTHUA acTpoHOMUM. [IpukiazHOe M MHUPOBO33pEeHYECKOEe 3HayeHHe
aCTPOHOMUM.

Bup 3Bé3Horo Heb6a. Co3Be3/jus, spKue 3BE€3/bl, IJIAHETHI, UX BUAMMOE JIBUXKEHHE.

CoJsiHe4Has cucrema.

Cosinne. CosHeyHass akTUBHOCTb. McTouHuK sHepruu CosiHLA U 3BE3[. 3BE3/bl, UX
OCHOBHbIE XapaKTepPUCTUKHU. /luarpaMMa «CleKTpaJbHbIA KJIAacC — CBETUMOCTb». 3BE3/IbI
rJIaBHOM MOCJIe[J0BAaTEJbHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTb» [Jisl 3BE3/] IJIaBHOU
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1ocJe0BaTe/NbHOCTU. BHyTpeHHee cTpoeHue 3Bé€3/. CoBpeMeHHble MpeJjCTaBJeHUS O
NPOUCXOXKJEHNU U 3BoM0LUN COMHLIA U 3BE3/1. DTalbl 2KU3HU 3BE3.

Mueunsii [lyTe — Hawma anaktuka. [losoxxeHue u gBrxxkeHue CosiHUa B ['asaKTuHKe.
Tunel ranaktuk. PaguorasakTuky v kBasapbl. YépHble AbIPHI B Apax rajakTHK.

Bcenennas. Paciuinpenue BecenenHol. 3akoH Xa66J1a. Pazberanue ranakTuk. Teopus
Bosib1ioro B3pniBa. PeslMKTOBOE U3J1y4eHHUeE.

MacutTabHas ctpykTypa BceseHHoU. MeTarasiakTHKa.

HepeliéHHble Mpo6ieMbl aCTPOHOMUHU.

YueHnuueckue Habaro0eHus

HabGnroneHus HeBOOPYKEHHBIM [JIa30M C MCIHOJIb30BAHWEM KOMIIbIOTEPHBIX
NPUJIOKEHUU /ISl ONpe/ieIeHHs MOJIOKEHUSI HeOECHbIX 00'beKTOB Ha KOHKPETHYIO JaTy:
OCHOBHbIEe co3Be3/usl CeBepHOro noJiymapus U spkue 3Bé3/bl.

Ha6utonenus B Teseckon JlyHsl, miiaHet, MueyHoro [lyTu.

06061mamnee NOBTOPEHUE

Posb $U3WKM U aCTPOHOMHU B IKOHOMHUUYECKOM, TEXHOJOTUYECKOH, COLIUATIBHON U
3TUYEeCKOU cdepax /JesITeJbHOCTU 4YesioBeKa, pojb U MeCTo PU3UKU U AaCTPOHOMUHU B
COBpeMEHHOW Hay4yHOW KapTHHe MHpa, poJsib GU3UYEeCKOH Teopur B (GOPMHUPOBAHHUU
npejcTaBJeHUd 0 GU3UYECKOHM KapTHUHE MHpa, MeCTO GU3UYEeCKOM KapTUHbI MHpa B
00111eM psi/ly COBpEMEHHbIX ECTECTBEHHO-HAY4YHbIX PEACTABJIEHUN 0 MpUpoO/e.

MexnpeamMeTHbIe CBA3HU

N3ydeHne kypca ¢pu3MKU 6a30BOro ypoBHsa B 11 Kisacce oCylecTBASETCH C yYETOM
coiep>KaTeJIbHbIX MeXIpeAMeTHBIX CBA3ell C KypcaMHU MaTeMaTHWKH, OMOJIOTHMH, XUMUH,
reorpaduy ¥ TEXHOJOTUU.

MedxcnpedmemHble NOHSAMUS1, CBSI3aHHbIE C U3yYEHUEM METO/I0B HAyYHOTO MO3HAHHUS:
sBJIeHUE, HAy4YHbIM QaKT, TUIIOTe3a, pU3nvyecKas BeJIMUMHA, 3aKOH, TEOpUS, HAOJIIOieHHE,
3KCIIEPHUMEHT, MO/JIeJIMPOBaHUE, MO/IeJlb, U3MEPEHHE.

Mamemamuka: pelleHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETPHYECKUE (QYHKILMH:
CUHYC, KOCUHYC, TaHTe€HC, KOTaHIeHC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKAECTBO,
BEKTOPbl M HX MPOEKIMM Ha OCU KOOPAHHAT, CJ0XEeHHEe BEKTOPOB, MPOHU3BOJHBIE
3JleMeHTapHbIX QYHKIMU, NMPU3HAKU MOA00US TPEyroJbHUKOB, ONpeJesieHue IMJO0IaU
IJIOCKUX QUTYP U 06'bEMaA Tell.

Buosozusi: anekTpudyecKue siBJEHUs B )KUBOU NMPUPO/Ie, KoJiebaTesIbHbIE JIBUXKEHUS B
»KUBOU NpUpPO/ie, ONTUYECKUE SIBJIEHUS B )KUBOU NPUPO/ie, JleCTBUE paJUaliuy Ha KUBbIe
OpPraHU3MBbl.

Xumusi: cTpoeHUe aTOMOB U MOJIEKYJ, KPUCTA/JIMYeCKasi CTPYKTypa TBEP/bIX TeJl,
MeXaHHU3Mbl 00pa30BaHUsA KPUCTAIJIMYECKOW PEelIETKH, CIeKTPa/IbHbIN aHAJIN3.

leocpadpus: MarHWTHbIE MoOJiIOca 3eMJIM, 3aJIeXXUM MarHUTHBIX pyJd, PpoTochéMKa
3eMHOU NOBEPXHOCTH, Ipe/iCKa3aHHe 3eMJIETPSICEHUN.

TexHos02uA:  JIMHUK  3JIeKTpolepeziad, TeHepaTop  IepeMeHHOro  TOKa,
3JIEKTPOABUTATe/ b, UHAYKIMOHHAS TeYb, pajap, paJiMONPUEMHHUK, TeJeBHU30p, aHTEHH],
TesiedpoH, CBU-neyb, npoeKLIMOHHBIN anapaT, BOJIOKOHHAs ONTUKA, COJIHEYHas 6aTapes.
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PA3JEJ III. IVTAHUPYEMBIE PE3YJIbTATbI OCBOEHHA NPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHET O OBIIIETO ObPA30BAHHUA

OcBoenue y4yeb6HOoro mnpesmetra «®Pu3Mka» Ha ypPOBHe CpeJHEro o6Iero
o6pa3oBaHUsl (0a30BbI YpPOBEHb) [AOKHO 006ecneyuTb [JOCTHXKEHUE CJeAYHUUX
JIMYHOCTHBIX, MeTanpeJMeTHbIX U NpeJiMeTHbIX 06pa30BaTebHbIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHUsl y4yebHOro mnpeametra «PuU3UKa» JOKHBI
OTpakaTb  TOTOBHOCTb U  CIOCOGHOCTb  OOydYalUIMXCAd  PYKOBOJCTBOBATbCSA
cOOPMHUPOBAaHHON BHYTpPEeHHEM  MO3ULIMEH  JIMYHOCTH, CUCTEMOW  ILI€HHOCTHBIX
OpHEHTAlMH, MO3UTHBHBIX BHYTPEHHUX YOEXJEeHUM, COOTBETCTBYIOUIUX TPAJAULMOHHBIM
LJEHHOCTSIM POCCHUMCKOro 06l1ecTBa, paculMpeHde >KUM3HEHHOro OnbiTa U ONbITa
JlesiITeJIbHOCTU B IIpolliecce peaju3aldd OCHOBHBIX HalpaBJeHUHW BOCIUTATENbHON
JlesITEJIbHOCTH, B TOM YHMCJIE B YaCTHU:

1) rpakAaHCKOT'0 BOCIMTAHUSA:

cOOPMUPOBAHHOCTb TPAXKJAHCKON MO3ULIMK 06y4yarollerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHa POCCUHUCKOro 0011eCTBa;

NpUHSTHE TPaJULIMOHHbBIX 0011[euesI0OBeYEeCKUX I'YMaHUCTHUYECKUX U
JleMOKpaTHUYeCKUX [IeHHOCTEN;

FOTOBHOCTb BECTHU COBMECTHYI [JesTeJbHOCTb B HHTepecax TIpPakJAaHCKOIo
0011[eCTBa, y4aCTBOBAThb B CAaMOYIPaBJeHUH B 06pa30BaTe/IbHON OpraHU3alyy;

yMeHHe B3aUMO/IeHCTBOBATh C COLMAJbHBIMU UHCTUTYTaMHU B COOTBETCTBUHU C UX
GYHKUMSIMY M Ha3HAYEeHUEM;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU AeSATENbHOCTH;

2) NaTpMOTUYECKOT0 BOCNIUTAHMSA:

chOpPMUPOBAHHOCTDH POCCUMCKOM rPaK/IaHCKON M€ HTUYHOCTH, MATPUOTU3MA;

I[EHHOCTHOE OTHOIEHWe K TOCYyJAapCTBEHHbIM CHUMBOJIAM, JOCTHXEHHUSIM
POCCUNCKHUX YUYEHBIX B 00/1aCTH GU3UKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIUTAHMSI:

cHOpPMUPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO NIOBEIEHUS;

CIIOCOGHOCTh OLIEHUBATh CUTyalMIl0 M MNPUHUMAThb OCO3HAHHbIE pelIeHUs],
OPHUEHTUPYSICh Ha MOpaJbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM 4YHCJEe B
JlesITeJIbHOCTH Y4EHOT0;

OCO3HaHME JIMYHOT'0 BKJIA/Ia B IOCTPOEHHE YCTOMYHUBOTO OYAYIIErO;

4) 3cTeTUYECKOro BOCIUTAHMA:

3CTETUYECKOe OTHOIIEHHEe K MHUPY, BKJIOYAs 3CTETUKY HAy4YHOro TBOPYECTBA,
npucyiero GU3Myeckor HayKe;

5) TpyA0BOro BocnuTaHUs:

WHTepeC K pa3JuuHbIM chepaM npodeccCHOHANbHON [1eATEeJTbHOCTH, B TOM 4YHCJIe
CBSI3aHHBIM C QU3UKON W TEXHUKOH, yMeHHe COBeplIaThb OCO3HAHHBIM BbIOOP OyaylIei
npodeccuu U peaM30BbIBATh CO6GCTBEHHbIE )KU3HEHHbIE IJIaHbI;

FOTOBHOCTb U CIIOCOOHOCTb K 06pa30BaHUI0 U CaM0O0OPAa30BaHUIO B 06J1aCTU GU3UKHU
Ha NMPOTS’)KEHUU BCEH KU3HU;

6) 3K0JI0rMH4eCKOro BOCOUTAHUSA:

cPOPMUPOBAHHOCTD 3KOJIOTUYECKOH KYJIbTYpPbl, 0CO3HAHMeE IJ106a/JbHOr0 XapaKTepa
3KO0JIOTUYECKUX TP06IeM;
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NJIaHUPOBaHHWE M OCYlLIeCTBJIeHHe JeHCTBUUA B OKpYXKalollled cpeZie Ha OCHOBe
3HAHMUSA 1ieJied YCTOMYUBOTO PAa3BUTHS YeJI0BEYECTBa;

paciiMpeHude OMNbITa AesTeJbHOCTU 3KOJIOTUYECKOW HaNpaBJeHHOCTU Ha OCHOBE
MMeIIUXCS 3HaHUM 110 QU3BUKE;

7) LeHHOCTHU HAYyYHOr0 NO3HAHMS:

chOpPMHUPOBAHHOCThL MUPOBO33PEHUS], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pa3BUTUS GU3UYECKON HAYKH;

OCO3HAaHUE LIEHHOCTU HAY4YHOH [JIeTEJIbHOCTH, TOTOBHOCTb B INpOIiecce U3y4YeHUs
OU3UKKU  OCYUIeCTBJATHL  NPOEKTHYWD UM HMCCAeN0BATEJNbCKYH  JAeATeJbHOCTb
WHJWBU/IyaJIbHO U B FPYIIIE.

METANIPEAMETHBIE PE3YJ/IbTATbI

Ilo3HaBaTe /IbHble YHUBEPCAJIbHbIE yYeOHble JeiCTBUSA
Ba3soBble jlornyecKkue JeiCTBUA:

CaMOCTOATeJIbHO GOPMYJIMPOBATh U aKTyaJU3UpOBaATh Npo6JeMy, pacCMaTpUBATh
eé BCeCTOpOHHE;

onpezessiTb LeJU [JeATeJbHOCTH, 3aJaBaTb MNapaMeTpbl U KPUTEPUH UX
JLOCTUKEHUS;

BBISIBJIITh 3aKOHOMEPHOCTU W NPOTHBOpEYUs B paccMaTpUBaeMbIX (PpU3UYECKUX
SIBJIEHUSX;

paspabaThiBaTh IJIaH pelleHUsl MpobJeMbl C Y4Y6TOM aHajluM3a UMELUXCS
MaTepHabHbIX U HeMaTepHua/bHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JeATeJbHOCTb, OL€HUMBAaTb COOTBETCTBUE pe3yJIbTaTOB
1eJ1IM, OLleHUBATbh PUCKHU MOCIE/ICTBUU 1€ATEJNbHOCTH;

KOOpPZAUHUPOBATb U BBINOJHATH paboTy B yCJAOBUSIX PeajbHOr0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/I€ICTBUS;

pa3BUBaATh KpeaTHBHOE MblLJIEHUE IPU PELIEHUU ) KU3HEHHBIX IPOOJIEM.

Ba3oBbIe Hccaea0oBaTe/IbCKHUE A€ CTBUA:

BJ3JIeTb HAy4YHOU TEpPMHHOJIOTHEN, KJIOUYEBBIMU TMOHATUAMUM U METOAAMH
dbu3nuecKor HayKU;

BJIa/leTh HaBblKaMU Y4eOHO-UCC/Ie[J0BAaTEeIbCKOM M NPOEKTHON J[eATeJSbHOCTH B
06/1acTH PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTENbHOMY IOUCKY METO/ 0B
pelleHHUs 3a7ja4 PU3UYECKOT0 COJep>KaHUsl, IPUMEHEHUIO Pa3JIMUHbIX METO/I0B I03HAHUS;

BJaJleThb BHJAMU [JleITeJIbHOCTM 1O TOJYYeHUI0O HOBOIO 3HAHMs, €ero
VHTepIpeTalnuy, NIpeodpa3oBaHMI0 U NIPUMEHEHUIO B Pa3JIMYHbIX YUeOHbIX CUTYalUsX, B
TOM 4HCJie IPU CO3/JaHUM YYeOHbBIX IPOEKTOB B 00/1aCTH PU3UKHY;

BBISIBJISATh IPUYUHHO-CJIE[CTBEHHbIE CBSI3U U aKTYa/IM3UPOBATh 3a/1a4y, BblBUTaTh
TUIoTe3y eé pelleHUs], HAXOJAUTb apryMeHThbl [/l Jl0Ka3aTeJbCTBA CBOUX YTBEPXKEHUH,
3a/laBaThb [TapaMeTpbl U KPUTEPUU PELIEHUS;

aHaJM3UPOBATh NOJIyUEHHbIE B XOJle pelleHUs 3aJjlauu pe3y/abTaTbl, KPUTHUYECKU
OLIEHUBATb UX JOCTOBEPHOCTb, IPOrHO3MPOBATh U3MEHEHHME B HOBBIX YCJIOBUSX;

CTaBUTb U  QOpMyJHpOBaThb COOCTBEHHble 33Jlaid B 00Opa3oBaTeIbHOU
JlesITeJIbHOCTH, B TOM YHMCJIE IPU U3YYeHUU QUIUKY;

JlaBaThb OLEHKY HOBBbIM CUTyalUsIM, OLLleHUBATh NPUOOPETEHHBIN ONBIT;

yMeTb [EepPeHOCUTb 3HaHUd 1o ¢U3KMKe B  MPAKTHYECKyl0  006/1acThb
YKU3He/lesITeJIbHOCTH;

yMeTb MUHTETPUPOBATh 3HAHUS U3 pa3HbIX IPeJAMETHbIX 00/1aCTeH;

BbIJBUTaTh HOBBIE UJieH, IpeAJiaraTb OpUrMHa/IbHbIE IOAX0/bI U PELleHUS;
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CTaBUTb NPO6JIeMbI U 33/1a4H, JONyCKaOLMe aJlbTepHaTUBHbIE pelleHUs.
Pa6ora c uHpopmanueit:

BJaJleTh HaBblKaMW INOJy4yeHUs HUHPopMaUUu QPU3UYECKOTO COJEep>KaHUA U3
UCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEJbHO OCYyLeCTBJAATb IIOWCK, aHaJu3,
CUCTeMaTH3alMI0 UM MHTepnpeTayuilo HWHPOpPMALMU pas3IM4yHbIX BUAOB U GoOpM
npe/iCTaBJIeHHUS;

OLleHHMBATb J0CTOBEPHOCTb UHPOpPMALUH;

MCII0JIb30BaTh Cpe/cTBa MHGOPMALMOHHbIX U KOMMYHHKAIlMOHHBIX TEXHOJIOTUU B
pelleHUH KOTHUTUBHbBIX, KOMMYHUKATUBHbBIX U OPTaHMW3aLlMOHHBIX 33/1a4 C CO6JII0/leHueM
Tpeb6OBaHUN 3SProHOMHKH, TEeXHUKU 6e30MaCHOCTH, THUTHUEeHbl, pecypcocOepexkeHus,
IPaBOBbBIX U 3TUYECKUX HOPM, HOPM MUHPOPMALLMOHHOM 6e30MacHOCTY;

co3/jaBaTh TEKCTbl GU3UYECKOI'0 COZeprKaHUs B pas/IMYHbIX PpopMaTax C YIETOM
Ha3HayeHMs HWHPOpMALMU U LieJeBOM ayJuTOPUU, BbIOMpas ONTUMa/JbHYI ¢GopMy
npe/CcTaB/JeHUs U BU3yaln3al 1.

KoMMyHUKaTHBHbBIE YHUBEpPCaibHbl€ Y4eOHbIE JeCTBUS:

OCYLIECTBJIATD 001leHHEe HA YPOKaX GU3UKU U BO BHE-YPOUHOU eI TeJIbHOCTY;

pacno3HaBaThb NPeANOChIIKY KOHQIUKTHBIX CUTYalldi U CMAr4aTb KOHQJIUKTDI;

Pa3BEPHYTO Y JIOTUYHO M3J1araThb CBOK TOUYKY 3pEHUS C UCI0JIb30BAaHUEM S3bIKOBBIX
CpeJCTB;

NOHMMAaTh M WCHOJIb30BaTh MpPEUMYIeCTBAa KOMaHJHOW U HWHJAUBUAYAJTbHOU
paboThI;

BbIOMPATh TEMATUKY U METOJbl COBMECTHBIX JeUCTBUM C Y4ETOM OOILIUX UHTEPECOB
Y BO3MO>KHOCTEH KaXKJ,0ro 4jeHa KOJIJIEKTUBA;

NPUHUMATD LieJIM COBMECTHOM JleITeJIbHOCTH, OPTaHU30BbIBaTh U KOOPJAWHUPOBATh
JEeUCTBUSA N0 e€ JOCTHXKEHHUIO: COCTABJIATD IJIaH AEUCTBUM, pacnpesesisiTb POJU C YYETOM
MHEHHUU yY4aCTHUKOB, 06CYAaTh pe3yJIbTaTbl COBMECTHOU pabOoThI;

OLIeHMBAaTb KayeCcTBO CBOEro BKJIaJ|a U KaXKJOro y4yaCcTHHKA KOMaH/bl B OOLIWU
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBble NPOEKTbl, OLEHHWBAaTb UJed C TMO3ULUHUU HOBU3HBI,
OPUTUHAJIbHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPaTerdyecKoe MOBeJleHUE B PA3/IMYHbIX CUTyalUfX,
NpOSBJISATh TBOPYECTBO U BOOOpaXKeHUE, ObITb UHULUATHBHBIM.

Pery/iiTUBHbIE YHUBeEpCa/ibHbIE YYeOHbIE AeCTBUS
CamMoopraHusanus:
CaMOCTOSITEJIbHO OCYIIEeCTBJISTh NO3HABATENbHYIO AeSTEJbHOCTb B 06/1aCTH QUIUKHU
Y aCTPOHOMHUH, BBISIBJISAATb NPO06JIEMBI, CTABUTh U GOPMYyJIMPOBATh COOCTBEHHbIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh IJIaH pelleHUs] PacyETHBIX M KauyeCTBEHHBIX 3ajay,
IJIaH BBIMOJIHEHUSI TPAKTUYECKON pabOThI C YYETOM UMEKIIUXCSI PECYPCOB, COOCTBEHHbIX
BO3MOXXHOCTEHN U IPEeNIOYTEHNH;
JlaBaTh Ol[eHKY HOBBIM CUTYaIUsIM;
pacliupaTh paMKH y4eOHOTro NpeJMeTa Ha OCHOBE JIMYHBIX IPeJNOYTEHUH;
JleJlaTb ~ OCO3HAaHHBIA  BbIOOpP, AapryMeHTHpPOBaTb €ro, OpaTb Ha cebd
OTBETCTBEHHOCTb 3a pPellleHUE;
OLeHUBATb NPUOOPETEHHDBIMN OMBIT;
Croco6CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBJAEHUIO 3PYAUIMU B 006J1aCTH (PHU3UKHY,
MOCTOSIHHO MOBBIIIAThH CBOM 06pa30BaTebHbIN U KYyJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAIbHbIA UHTEJLJIEKT:
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JlaBaThb OIleHKY HOBBIM CHUTyaLUsiM, BHOCHUTb KOPPEKTHUBBbI B [IeSTEJbHOCTD,
OLleHUBATbh COOTBETCTBUE PE3YJIbTATOB LeJIAM;

BJIaIETh HaBbIKaMU IO3HABATEJbHOU pedJieKCHH KaK OCO3HAHHS COBepLIaeMbIX
JIeCTBUN U MBICJTUTE/bHBIX [TPOIIECCOB, UX Pe3yJIbTATOB U OCHOBAHUM;

MCIO0JIb30BaTh MNpPUEMBbI pedsieKCUU [JJisi OLEHKH CUTyaluH, BbI6Opa BEPHOIO
pelieHus;

yMeTb OLleHUBATbh PUCKH U CBOEBPEMEHHO IPUHUMATD PeIleHHs 10 UX CHHKEHHUIO;

OpUHUMATh MOTHUBBI U apryMeHTbl JPYrdx INpU aHajJu3e pe3yJbTaTOB
JlesITeIbHOCTH;

IPUHUMATh ce6s1, MIOHMMAasi CBOM HeI0CTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI U apryMeHTbl JAPYrdx @pU aHaJu3e pe3yJbTaTOB
JlesITeIbHOCTH;

IpU3HABATh CBOE NMPABO U MPABO APYTUX HA OLIHMGKHU.

B mporecce mocCTHKeHUS] JIMYHOCTHBIX Pe3yJbTaTOB OCBOEHHUS MPOrpaMMbl IO
du3rKe 1 YPOBHS CpelHETO 00LIero 06pa3oBaHusl ¥ 00yYAIOIHUXCS COBEPIIEHCTBYETCS
3MOIMOHA/IbHBIA HHTEJIJIEKT, IPeANOJarariini copMUPOBAaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIIIET0 CIOCOGHOCTh MOHHUMATh CBOE 3MOLMOHAIBHOE
COCTOsSIHME, BUJIETh HANPABJEHUs PAa3BUTHUS COOCTBEHHOW IMOLMOHANBHOHN chephl, ObITh
yBEPEHHBIM B ce0e;

CaMOperyJMpoBaHHsl, BKJ/IOYAKOLIEI0 CAMOKOHTPOJIb, yMeHHe INPUHUMATbhb
OTBETCTBEHHOCTH 32 CBOE MOBeJIEHUE, CIIOCOOHOCTh aZAITUPOBATHCS K IMOIIMOHATIbHBIM
M3MEHEHHSIM U NPOSIBIATD THGKOCTb, ObITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBALUH, BK/IIOYAOIENd CTPEMJIEHHE K JOCTKEHHUIO L[eJIU U YCIEXY,
ONTHMH3M, HHUIIUATUBHOCTD, YMEHHUE JeHCTBOBATh MCXO/ U3 CBOMX BO3MOXKHOCTEH;

SMINATHH, BKJIOYAKOLEHA CIIOCOGHOCTh IMOHHUMATh 3MOLHMOHAJbHOE COCTOSIHHE
JIPYTUX, YYUTBIBAaTb €r0 MPU OCYIIECTBJIEHUH OOGLIEHUS, CIOCOGHOCTh K COYYBCTBUIO U
COIepeXUBAHUIO;

COL[MAJIbHBIX HABBIKOB, BKJIIOYAIOLUIUX CIOCOOHOCTb BBICTPAMBATh OTHOLIEHHUS C
JIPYTUMHU JIIOAbMH, 3060 TUTHCS, MPOSIBJISATh HHTEPEC U pa3peliaTb KOHPIUKTBHI.

NNPEAMETHBIE PE3YJ/IbTATbI

K konny obyyenus B 10 kJjacce npeaMeTHble pe3yJbTaTbl Ha 0a30BOM YpOBHe
JLOJDKHBI OTpaXkaTb CPOPMHUPOBAHHOCTb y 00YYaIOIIUXCS YMEHUN:

JleMOHCTPUpPOBaTb Ha IMpUMepax poJib U MecTo (GU3UKU B (GOPMHUPOBAHUMU
COBpeMEHHOM HayyHOM KapTHHbl MHpa, B PpPa3BUTUU COBPEMEHHOW TEeXHUKHU U
TEeXHOJIOTHUH, B IPAKTUYECKOH JIeATEJbHOCTH JIIO/EH;

YYUTBIBaTb  TpaHUlLbl NpPHUMEHEHHUS  U3y4YeHHbIX (QU3UYECKHUX  MoOJeJeu:
MaTepuajibHasg TOYKa, HHeplyMaJbHas CUCTeMa OTC4€Ta, abCONITHO TBEpJOE TeJo,
yJleaJlbHbI ra3, MoOJeJrd CTPOeHUs Tra3oB, XUAKOCTEW U TBEPABIX TeJ, TOYEUYHBIH
3JIEKTPUYECKUH 3aps/, IPU pellleHUU PU3NYeCcKUX 3a/ay;

pacrno3HaBaTb (QU3UYECKUe sBJeHUs (Ipouecchl) U OOBSACHATbL HUX HAa OCHOBE
3aKOHOB MEXaHWUKH, MOJIEKYJPHO-KMHETUYEeCKOM TeOpHUM CTPOeHHd BellecTBa U
3JIEKTPOJMHAMUKHU: pPaBHOMEpPHOE M paBHOYCKOPEHHOEe MNpPSMOJMHENHOE [BHXXEHHUE,
CBOOOZIHOE TajieHWe TeJl, JIBXKeHHEe 10 OKPY>KHOCTU, UHepIvs, B3aMMOJIeHCTBUE TeJl,
Auddysuns, OpOyHOBCKOe [IBUKEHUE, CTPOEHHUE KUJKOCTEN U TBEPAbIX TeJ, U3MEHEHUE
06b€éMa Tesq MNpPU HarpeBaHUU (OXJaXKJEeHUU), TeIJIOBOE paBHOBeCHe, HCIApeHUe,
KOHJleHCcalys, MJ1aBJeHue, KpUCTa/IM3allus, KUIleHHUe, BJAAXXHOCTb BO3/1yXa, OBbILIEHHE
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JlaBJIeHUs ra3a MpU ero HarpeBaHUMU B 3aKPbITOM COCyJe, CBS3b MEXAY NapaMeTpaMu
COCTOSIHUS ra3a B U30MpolLeccax, 3JIeKTpU3alus TeJl, B3aMMO/J el CTBUE 3apsiJ0B;

ONHKCBbIBAaTh MEXaHUYECKOe [JIBUXKEHHUE, UCNOoJib3ysd (QU3WYECKHUE BeJUYHHBI:
KOOp/IMHATA, NyTh, IEpeMelleHHue, CKOPOCTb, YCKOPEHHE, Macca TeJia, CUJia, UMITYJIbC TeJa,
KHWHEeTHUYeCKasi JHeprus, NoTeHlMaJlbHas SHEPrys, MexaHu4yecKas paboTa, MexaHUYecKas
MOUIHOCTb; MPH ONUCAHWU NPABUJIbHO TPAKTOBAaTh PU3UYECKUUM CMBbICJA UCHOJIb3YEMbIX
BEJIMYUH, UX 0003HAYE€HUs U €JUHMIIbl, HAXOAUTb (POpPMYyJbl, CBA3bIBAKOIIHME AAHHYIO
bU3NUECKYI0 BEJIUUUHY C PYTMMU BeJIMUMHAMUY;

ONMUCHIBATh U3y4YeHHbIE TEIJIOBble CBOMCTBA TEJ U TEIJIOBble SIBJIEHHS, UCIOJb3Ys
du3uyecKre BeJUUYMHBL: [aBJeHHE ras3a, TeMIEepaTypa, CpeHsAsI KUHeTU4YecKasi SHeprus
Xa0TUYECKOTO0 BUXKEHUSI MOJIEKYJI, CpeITHEKBAaApaTUUYHASA CKOPOCTb MOJIEKYJI, KOJIUYECTBO
TeMJIOTbl, BHYTPEHHSSI 3Heprus, paboTa rasa, Ko3(QpQPHUIMEHT INO0JIE3HOTO [AeUCTBUS
TEIJIOBOTO JIBUTraTeJsisl; NMPW OMNWCAHUU MPABUJIBHO TpPAKTOBaTb (PU3UYECKUU CMBICI
WCNOJIb3yeMbIX BEeJUYMH, WX O0003HAUYeHUs U €eAWHHIb], HaXoAUTb (GOpPMYyJbI,
CBSI3bIBAIOIIIME JAHHYI0 PU3UUECKYI0 BEJIMUMHY C APYTUMU BeJIUYMHAM;

ONHKCbIBATh H3y4YEeHHble 3JIEKTPUYECKUE CBOMCTBA BeIllleCTBA U 3JEKTPUYECKUE
siBJIeHUsl (Ipolecchbl), UCHOJb3ys (U3HMYECKHe BeJHWYUHBL: 3JIeKTPUYECKHUH 3aps/,
3JIEKTpUYECKOe MoJie, HaMpPs»KEHHOCTb M0JIsl, MOTEHIUaJ, Pa3HOCTb MOTEHIMAJIOB; MpPHU
ONHCAaHUW NPABUJIbHO TPAKTOBATb (QU3WYECKHUU CMBICJA MCIOJIb3yeMbIX BEJHWYUH, HX
0003HaYeHUs] W eAWHUIbI; YKa3blBaTb (GOPMYJibl, CBsI3bIBAIOIME AAaHHYI (QU3UYECKYIO
BEJIMYMHY C IPYTUMU BeJTUYUHAMU;

aHaJIM3MPOBaTh GU3UYECKHE NIPOLECChI U SIBJIEHHS, UCI0Jb3ys1 GU3UYECKHEe 3aKOHbI
M NPUHLUMUIBL: 3aKOH BceMupHoro TtsaAroteHus, I, II u Il 3akoHsl HbloTOHA, 3aKoH
COXpaHEHUs] MeXaHUYeCKOW 3SHepruM, 3aKOH COXpaHEeHUs HMIYJbCa, MNPUHIHUI
Cynepno3ullMi CWJI, TMPUHLMI PAaBHONpPABUS HHEPLHUAJIbHBIX CHCTEM OTCUYETA],
MOJIEKYJIIPHO-KHUHETUYECKYI0 TEOPHUI0 CTPOEHHS BelecTBa, ra3oBble 3aKOHbI, CBS3b
cpeiHell KWHETHUYeCKOM SHepruu TEeMJOBOTO [BMXKEHUS MOJIEKYyJl C abCOJIOTHOU
TeMIepaTypou, NepBbld 3aKOH TepMOJUHAMHUKH, 3aKOH COXpPaHEHHUS 3JIEKTPUYeCKOro
3aps/a, 3akoH KyJsioHa, mpu 3TOM pasjiuyaTh CJAOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTU4eCcKoe BbIpaXKeHUE U YCI0BUSA (TpaHULbl, 06/1aCTH) IPUMEHUMOCTH;

00'bSICHAATb OCHOBHblE TMPUHLMIIBI JEeHUCTBUS MaIlllMH, NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3/inyaTh YCJ0OBHUS WX 6€30MaCHOTO UCIOJIb30BAHUS B IOBCEHEBHOM KU3HU;

BBINOJIHATb 3KCIIEPUMEHTHI 110 UCC/IeJOBAHUI0 GU3UYECKUX SIBJEHUHN U NMPOLECCOB C
WCNOJIb30BAHUEM TMPSMBIX U KOCBEHHbIX MW3MeEpPEeHUH, MNpu I3TOM GOPMYJUPOBATH
npob6JsieMy/3ajjlayy U THUIOTE3y Yy4eOHOTO0 3KCIepHMEeHTa, COOUpaTh YCTAHOBKY U3
npeJJi0XKeHHOTr0 060py/10BaHUS, IPOBOAUTH ONBIT U GOPMYJIMPOBATh BHIBO/IbI;

OCYULIECTBJISATh MPsIMble U KOCBEHHble U3MepeHUsI PU3UYeCKUX BEJUYHUH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHbIA CHOCOO HW3MEpPEHUs U HCIHO0JIb30BaTb M3BECTHbIE METO/IbI
OLI€HKH MTOTPEeLIHOCTeN U3MepPeHuH;

HCCJIe[IOBAaTh 3aBUCUMOCTH MeXAy PU3NYEeCKMMH BeJUYUHAMU C UCIOJIb30BAaHUEM
NpSIMbIX MU3MEpPEHUH, IPU 3TOM KOHCTPYUPOBATb YCTAHOBKY, QUKCHPOBATb Pe3y/ibTaThbl
NOJIyYeHHOW 3aBUCUMOCTU GU3UYECKUX BEJUYHWH B BUJE TAOJHI, U TpadHUKOB, JieJ1aTh
BbIBO/IbI 110 pe3yJibTaTaM MCCIeJ0BaHUS;

cobJr01aTh MpaBujia 6€30NacHOro TpyAa Mpu NpoBeJleHUHU UCCAeJOBaHUM B paMKax
y4e6HOT0 3KCIEepUMEHTa, y4eOHO-UCCIeN0BATENbCKON W NMPOEKTHOW [AesATeNbHOCTH C
WCII0JIb30BaHUEM U3MEPUTEbHBIX YCTPOUCTB U J1abOpaTOPHOro 060py/0BaHKS;

peliaTh pacyéTHble 33Jlaud C SIBHO 33/JaHHOM (PHU3UYEeCKOM MOJeJiblo, UCIO0Jb3ys
dusnyeckrve 3aKOHbI W MPUHIUIBI, HAa OCHOBe aHa/M3a YCJOBUS 3aJlaud BbIOUPATH
bu3nvecKyo MoJiesb, BblJeNATh GU3NUEeCKHe BeJUYMHbBI U GOpPMYJibl, HEOOXOUMbIE [JIsI
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eé pelleHUs, IPOBOAUTb PACYEThl U OLEHUBATb PEAaJbHOCTb IOJYYEHHOTO 3Ha4YeHUsd
br3MYeCcKO BeJUYHHBI;

pellaTb KayeCTBEHHble 3aJjladyd: BbICTPAUBaTb JIOTUYECKU HENpPOTHUBOPEYMBYIO
LIeNI0YKY pacCyleHU! C OIOPOM Ha U3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU U PU3NYeCKUe
SIBJIEHUS;

WCII0JIb30BaTh INPU pelleHUU y4eOHbIX 3a/lad COBpeMeHHble HHGOpMalLMOHHbIE
TEXHOJIOTHUH JJIA IOUCKA, CTPYKTYPUPOBAHUSA, UHTEepNPeTal U U IpeJCTaBJIeHNUs y4eOHON
M HAy4yHO-NONyJAPHOW MHPOpPMalMM, MOJYYeHHOW U3 pas3/IMYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHAJIM3UPOBaTh N10Jy4aeMyto HHOpMaLHUIo;

NPUBOJUTH IpUMepbl BKIaJAa POCCHUHMCKUX U 3apyOeXHbIX Y4YEHBIX-QU3HMKOB B
pasBUTHE HAyKH, 0O'bSICHEHHE NMPOLLECCOB OKPYKaIIero MUpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

MCII0JIb30BaTh TeOpeTHUYeCKUe 3HaHUA Mo (PU3KWKe B MOBCEJHEBHOM KU3HU JJIs
obecrieyeHuss 06e30MaCHOCTU MNpU oO6pauleHMH C NOpubopaMd U TeXHUYECKUMHU
YCTPOMCTBAMH, JJ1 COXpPAaHEHUS 3/0pOBbS U COOJIOJEHUS HOPM 3KOJOTHUYECKOro
NOBeJIeHUsI B OKPYKaloller Cpefie;

paboTaThk B IpyIlle C BbINOJHEHUEM PA3JMYHbIX COLMAJIbHBIX POJIeH, IJIaHUPOBATh
paboTy TIpynnbl, palUOHAaJIBHO pacnpefensATb O00A3aHHOCTM U  IJIAaHUPOBAThb
JleITeJIbHOCTb B HECTAaHAAPTHBIX CUTYallUsX, a/leKBaTHO OLlEHUBATh BKJAJ KaXKJOro U3
YY4aCTHHUKOB I'DYIIIBI B pellleHHe paccCMaTpUBaeMoOU Npo0JieMbl.

K koHny obyyenus B 11 kjacce npeaMeTHble pe3yJbTaTbl Ha 6a30BOM YpOBHe
JLOJDKHBI OTpaXkaTb CPOPMUPOBAHHOCTDb y 00Y4YaIOIIUXCA YMEHUH:

JleMOHCTPUpOBaTb Ha IIpUMepax poJib U MeCcTO (GU3UKU B (GOpPMHUPOBAHUH
COBpEMEHHOM HAay4YHOM KapTHHBI MHpPa, B PAa3BUTHUHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MNPaKTUYECKON [JeATeJbHOCTH JIIOJeH, LeJOCTHOCTb U €eJUHCTBO
dU3MYeCcKor KapTUHbI MUPA;

YYUTBIBaTh IPaHULbl NPUMEHEHUS M3yYeHHbIX PU3UUYECKUX MOJesel: TOYeYHbIN
3JIEKTPUYECKUH 3apsf, Jiyd CBeTa, TOYeYHbIM MCTOYHHUK CBeTa, A/lepHasd MoJeJsb aToMa,
HYKJIOHHAasl MO/ieJb aTOMHOTO s1ipa NpH pelieHur GU3ndecKux 3a/1a4;

pacrno3HaBaTb QU3UYECKUe SBJIeHHWA (Ipoueccbl) U OOBACHATb HUX HAa OCHOBE
3aKOHOB 3JIEKTPOJAMHAMHUKUM W KBAHTOBOM (QU3HWKMU: 3JIEKTpHUYecKasd MNPOBOJUMOCTD,
TENJIOBOE, CBETOBOE, XWMHYECKOe, MarHUTHOe [JeWUCTBUSl TOKa, B3aHWMOJENCTBUE
MarHuTOB, 3JIeKTPOMarHuTHasA MHAYKLMUSA, Ae¥CTBUe MAarHUTHOTO I0Ji Ha IPOBOJHUK C
TOKOM U JIBMXKYILUICA 3aps/i, 3J1eKTPOMarHUTHbIe K0Jie6aHUs U BOJIHBI, IPAMOJMHENHOE
pacrnpocTpaHeHHe CBeTa, OTpPaKeHUe, INpesoMJeHue, MHTepdepeHLUs], AUPpaKLUsA U
noJisipyu3anys cBeTa, Aucnepcusi cBeTa, poToaseKTpuueckuid sdpdekt (PpoToadpdekT),
CBETOBOE /[laBJieHWe, BO3HUKHOBEHHE JIMHEWYaTOro CHeKTpa aToMa BOJOPOJa,
eCTeCTBeHHas U UCKYCCTBEHHAs PaJlIMOaKTUBHOCTD;

ONMChIBAaTh U3y4YyeHHble CBOMCTBA BellecTBa (3JIeKTpUUYECKUE, MarHUTHBIE,
ONTUYECKHUE, 3JEKTPUYECKYI0 NMPOBOAHUMOCTb Pa3/JIMYHbIX Cpej) W 3JIeKTPOMarHWUTHbIE
sBJIeHUs1 (IPOLLeCChl), UCMOJIb3ysl PU3MUYECKUEe BEJHWYUHBbI: 3JIEKTPUYECKUHN 3apsij, cuja
TOKa, 3JIEKTPUYECKOe HalpsKeHUe, 3JIeKTpUYecKoe CONPOTHUBJIEHUE, Pa3HOCTb
NOTEeHLMAJIOB, 3JIEKTPOJBHXKYIasd CUJIA, paboTa TOKA, MHAYKL WA MarHUTHOTO N0JIfA, CUJIa
Amnepa, cuna JlopeHuna, HWHAYKTUBHOCTb KaTYLIKH, O3HEPTrUsl 3JIEKTPUYECKOTO U
MarHMTHOI'O MoJiel, NepuoJ M 4acToTa KoJiebaHUM B KoJsiebaTeJbHOM KOHTYpe, 3apsj U
CMJla TOKa B Ipolecce TapMOHUYECKHUX 3JIeKTPOMAarHUTHBIX KoJiebaHUM, (OKycHoe
paccTosiHMe U ONTHYecKass CuJaa JIMH3bl, NPH ONMCAaHUM MPAaBUJIbHO TPAKTOBAThb
$U3MYeCKHUI CMBIC/ UCNOJIb3YEMbIX BEJUYUH, UX 0003HAUYEHUS U €JUHUIIbI, YKAa3bIBaTh
dbopMyJibl, CBA3bIBAKOIIME JAHHYI0 QU3NUYECKYI0 BEJIMYMHY C PYTUMHU BeJIMYNHAMY;
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ONUCBIBATh U3y4YeHHble KBAHTOBble SIBJEHUS U MPOLLECChl, UCNOJIb3ysl PU3UYeCKHe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JAJIMHA BOJIHBI M YaCTOTA CBETA, IHEPrus
¥ uMnyJibc GOTOHA, epUO/, NoJypacna/ia, SHeprus CBA31U aTOMHBIX f/iep, IPpU ONKMCaHUU
IIPaBUJIBHO TPAKTOBAaTb PU3NYECKUM CMBIC/ UCII0JIb3yeMbIX BeJIMYMH, UX 0003HAaYEeHU U
e/JUHUIb], yKa3blBaTb (QOpPMYyJibl, CBA3bIBAWOIIUE JaHHYIO QU3UYECKYI0 BEJIUYUHY C
JpyTMMU BeJIMYMHAMU, BBIYMCIATD 3HaYeHe pU3NieCcKOr BeJIMYUHBI;

aHa/IM3UpOBaTh GU3UYECKHUe NPOLLECChl U AABJIEHHUS, UCTI0/Ib3ys PU3NIEeCKHe 3aKOHbI
Y NPUHLUIBL 3aKOH OMa, 3aKOHBI NOCJI€J0BaTEeJbHOI0 M INapaljle/IbHOT0 COoeJUHEeHUs
IIPOBOJHUKOB, 3aKOH /hxoyna-J/leHlla, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLHH, 3aKOH
NpPSAMOJIMHEMHOIO0 pAcIpOCTPAaHEHUS CBeTa, 3aKOHbl OTpPaXeHUSA CBeTa, 3aKOHBI
IpeJOMJIEHUs] CBeTa, ypaBHeHUe JUHLITeHHa A PoTo3pdeKTa, 3aKOH COXpaHEHUS
JHEPIruy, 3aKOH COXpPAaHEHHUs MMIIYJIbCa, 3aKOH COXpaHEeHHA 3JIeKTPUYeCKOro 3apsja,
3aKOH COXpaHeHMs MacCOBOTO YMCJa, NOCTyAaThl bopa, 3aKOH paJlJMOaKTUBHOTO paclaja,
Ipd 3TOM pas3jvyaTb CJIOBECHYI (QOpPMYJIMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BbIpaK€HHe U yCJ0BUA (rpaHHULLb], 06J1aCTH) NPUMEHUMOCTH;

onpeJie/IiTb HallpaBJieHWe BEKTOpa MHAYKLHUM MarHUTHOTO MOJI MPOBOJHHUKA C
TOKOM, CcuJibl AMIlepa U cuJbl JlopeHa;

CTPOUTb U ONMUCBHIBAaTb HM300pa)keHHe, CO3/aBaeMoe IJIOCKUM 3epKaJioM, TOHKOH
JIMH30M;

BBITNIOJIHATD 3KCIIEPUMEHTBI 110 UCCIe0BaHUI0 PU3NYECKUX ABJIEHUHN U NPOLLECCOB C
WCIIOJIb30BAaHWEM TMPSIMBIX M KOCBEHHbIX W3MepeHUH: Npu 3TOM (GOpMyJUPOBATh
npob6seMy/3azadyy M TUIOTe3y Yy4eOHOro IKCIepUMEeHTa, COOUpaTh YCTAHOBKY U3
Ipe/JIO)KEHHOr 0 0600Py/l0BaHUS, IPOBOAUTD ONBIT U GOPMYJIUPOBATH BBIBOJBI;

OCYIIEeCTBJIATb NpPsSIMble U KOCBEHHbIe U3MepeHUs GU3UYeCKHX BeJUYUH, IPU 3TOM
BbIOMpATh ONTHUMAJbHBIA CIIOCOO WU3MepEeHHs U MUCIHOJb30BaTh H3BECTHblE MeETOJbI
OLI€HKH [OTPEeLIHOCTeN U3MepeHuny;

UcCeloBaTh 3aBUCUMOCTU (PU3UYECKUX BEJMYHUH C HCNOJb30BaHUEM MNPSMBbIX
M3MepeHUW: IpHU ITOM KOHCTPYMPOBATb YCTAaHOBKY, (QUKCUPOBATb pe3yJbTaThbl
NOJIlyYeHHOW 3aBUCHMOCTHM (PU3UYECKUX BEJUYMH B BUJE TabJUL, U rpaduKoB, JenaThb
BBIBO/IbI 110 pe3yJibTaTaM UCCJIe[J0BaHHUS;

cobJil0laTh NpaBuJia 6e30NacHOro TpyZa NpH NpoBeJleHUHU UCCIeJOBAaHUN B paMKax
y4eObHOro 3KCIIepUMEHTa, y4eOHO-UCCIe[0BaTeJbCKOM W MPOEKTHOW [JeTEeJbHOCTH C
YCII0JIb30BaHHMEM U3MepPUTEJIbHBIX YCTPONCTB U J1ab0pPaTOPHOI0 060pyZ0BaHHUS;

peliaTbh pacyéTHble 3aJlaud C SIBHO 3a/laHHON (PU3UYeCKOW MOJeJblo, MCIO0JIb3ys
du3Myeckre 3aKOHbl M NPUHLMIB, Ha OCHOBE aHa/M3a YCJOBUS 3a/jladid BbIOHUPAThb
bU3nYecKyo MoJiesb, BbIZeNATh GQU3NYeCcKre BeJIMYUHbI U GOPMYJIbl, HE0OX0JUMBble IS
eé pelleHMs], IPOBOJAUTb PacYéThl M OLlEHUBATb PeaJbHOCTb MOJYYEHHOTO 3HayeHHUs
$U3MYeCcKO BeJIMYMHBI;

pellaTb KayeCTBEHHble 3aJjladyd: BbICTPAUBaTb JIOTUYECKU HENPOTHBOPEYMBYIO
LIeTI0YKY paccykJeHUN C ONOPOM Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU U PpU3HUUeCcKUe
SIBJIEHUS;

MCII0JIb30BaTh NpPU peLIeHMHU y4eOHbIX 33/lad COBpeMeHHble HHGOpPMalUOHHbIE
TEXHOJIOTHUHM JIJI5l IOMCKA, CTPYKTYPHUPOBAHUS, UHTepIpeTal UM U IpeJiCTaBJeHNs y4eOHON
U HAy4yHO-NONYJAPHOW MWHPOpPMaLMK, MOJYYeHHOW U3 pas3/IMYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHAJIM3UPOBATh N0Jy4aeMyto HHGOpMaLUIo;

O0BACHATH NPUHLMINBI JEeMCTBUA MalllUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pas/iMyaTh YCJA0BUS UX 6€30MaCHOI0 UCI0J1Ib30BaHHUS B IOBCEJHEBHOM KHU3HU;
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IPUBOJAUTbL NpPHMeEpPbl BKJaJa POCCHUUCKUX U 3apyOexHbIX Y4YEHBIX-QU3UKOB B
pa3BUTHE HAyKH, B 00'bsICHEHME NIPOLIECCOB OKPYXKAIOLero MUpa, B pa3BUTHe TEXHUKU U
TEXHOJIOTHH;

MCI0JIb30BaTh TeopeTHYeCcKHWe 3HaHUA N0 (pu3MKe B IMOBCEJAHEBHOM >XU3HU AJf
obecrieyeHuss 06e30MaCHOCTU MNpU oOpauleHMM C NpubopaMd UM TeXHUYECKUMHU
yCTPOUCTBAMH, [Jis COXpPaHEHHUs 3J0pOBbsl M COOJIIOJEHHUS HOPM 3KOJIOTUYECKOTO
NIOBeJIeHUs B OKpYXKalollel cpefie;

paboTaTh B IpyIIie C BbINOJHEHUEM PA3JIMYHbBIX COI[MAJbHBIX POJIEH, MJIaHUPOBATh
paboTy Trpynmbl, palMOHAJbHO pacnpeensaTb 00f3aHHOCTH W  IIJIAHUPOBATh
JlesITeJIbHOCTb B HECTAaH/AApPTHBIX CUTYalUsX, a/leKBaTHO OLlEeHWBATbh BKJAJ, KaXKJOT0 U3
YYaCTHUKOB I'PYNIbI B pellleHHe pacCMaTPHUBAeMOU MPO6GIEMBI.
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PA3JIEJ IV. TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
Kosim4yecTBO 4acoB
HanuMeHOBaHME IIpakT J/IeKTPOHHbIE Peammzauus ®enepajbHoi
. pas/eJIoB U TeM KoHTponn  mueck (zudpossie) MporpamMmbI
n/m IDOrDAMMEI Bcero bHbIE He o6pa3oBaTe/ibHbIE BOCIIMTAHMSA(LIeJIeBbIe
porp paGoThI paéot pecypcsl OPHEHTHPBI Pe3yJbTATOB
BbI BOCIIMTAHUA)
Pa3gen 1. PU3UKA U METO/AbI HAYYHOT'O IIO3HAHUA
PUINKA ¥ METOIDI Bu6snoreka LIOK [leHHOCTH Hay4YHOTO I03HAHUA:
1.1 HAVIHOLO H03H§HI/IH 2 https://m.edsoo.ru/7f BbIpakarouuii MNO3HABaTeJbHbIE
y 41bf72 VHTEpEeCHI, aKTHUBHOCTbD,
HUTtoro no pasaeny 2 JIl0603HATEJNbHOCTb U
PaBAeJI 2. MEXAHUKA CaMOCTOATEJIBHOCTh B IIO3HAHHMY,
Bu6muorexa LOK HHTEepeC U YBaXKeHHEe K Hay4YHbIM
2.1 KunemaTnka 5 https://m.edsoo.ru/7f 32aHHHM’ Hayie.
A1bf72 o6Js1a/laloIUi MepBOHAYaJIbHBIMU
— npeACTaBJI€HUSIMH O NPUPOJHBIX
Bu6nuorexa LIOK " COLMAJIbHBIX 00'bEKTaX,
2.2 JluHaMuKa 7 https://m.edsoo.ru/7f MHOT00Gpa3HH 06BeKTOB M
41bf72 SBJIEHUW NMPUPOJbI, CBA3U KUBOU
3aKOHBI COXpaHEHUA B Bubinoreka [OK ¥ HEXUBOH IPUPOJBI, O HayKe,
2.3 MexaHHUKe 6 1 1 https://m.edsoo.ru/7f = wayynom sHaHuy;
41bf72
UToro no pasgeny 18
Pasaen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJWHAMUKA
OCHOBBI MOJIEKYIAPHO- 1 Bubsorexa LIOK 4 Hos16pst — JleHb HAPOHOTO
3.1 KUHETHYECKONH TeODHH 9 https://m.edsoo.ru/7f  enuncrBa. [lToHMMaHUe 3HAYEHUS
p 41bf72 IpaXkJaHCKUX CUMBOJIOB
32 OcHOBBI 10 1 Bubaunoreka LIOK (rocynapcTBEHHAsi CHMBOJIMKA
' TepMOANHAMHUKH https://m.edsoo.ru/7f  Poccun, cBoero pernona),
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41bf72

MPa3AHUKOB, MECT MOYUTAHUS
repoes U 3aiuTHUKOB OTeuecTBa
26 HOs0ps — [leHs MaTepu B

ArperaTHble COCTOSIHUS bu6bsaunoteka [JOK Poccuu. YBaeHue TyXOBHO-
3.3 BeljecTBa. Pa3oBbie 5 https://m.edsoo.ru/7f HPABCTBEHHOM KYJIBTYPHI CBOGH
EPEXOABI 41bf72 CEMBH, CBOETO HAapo/a
WToro no paszeny 24
Paspaen 4. 3JIEKTPOAUHAMUKA
1 Bu6auoTteka LJOK 9 mas — Jlens ITo6enpl. ITonnmanue
4.1 J/1eKTPOCTATUKA 10 https://m.edsoo.ru/7f = cpoeii conpuuacTHOCTH K
41bf72 MPOLLIOMY, HACTOSALIEMY U
[TocTOSTHHBIN B 0K OyayiieMy poJHOTO Kpasi, CBoei
3JIEKTPUYECKUH TOK. HbMoTeKa Il Ponuns! - Poccun, Poccuiickoro
4.2 S 12 1 https://m.edsoo.ru/7f rocynapcrea
pasJt 41bf72
cpefax
WToro no pasaeny 22
PesepBHOe Bpems 2
OBULIEE KOJIMYECTBO YACOB 68 3 3
[10 TIPOTPAMME
11 KJIACC
KosinyecTBO 4acos
Ne HauMeHoOBaHUe Konr NMpakr JseKTpoHHbIE (LMPpPOBbLIE) Peanuzauus ®@egepaabHoii
n/ pa3zaesioB U TeEM Bcer POJIb mHecK oOpa3oBaTeJ/ibHbIE IIporpammsl BocniuTanusi(esaeBble
n NporpaMmsbl o HbIE ue pecypcsl OPUEHTHPBbI Pe3yJIbTATOB
pa6or  paGor BOCIIMTAHMS)
bl bl
Pasgen 1. 3JIEKTPOAUHAMHUKA
1.1 MarHuTHoOe 1ovJie. ‘ 11 ‘ 1 3 bubsnoTteka [JOK [[eHHOCTH Hay4YHOT0 MO3HAHMUS:
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JJIeKTpOMarHUTHas
UHAYKLUS

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

HToro no paszeny

11

Paspen 2. KOJIEBAHUA U BOJIHbI

MexaHu4yeckue U

2.1 3JIEKTPOMAarHUTHBI 9 Bu6.moreka [[0K
' p https://m.edsoo.ru/7f41c97c
e KoJiebaHUuda
2.2 izxs:i‘;e;f:;;m 5 Bubanorexa LIOK
' p https://m.edsoo.ru/7f41c97c
€ BOJIHBI
bubauvoreka LIOK
2.3 OnTnka 10 https://m.edsoo.ru/7f41c97c
HToro no pasgeny 24

Paszaen 3. OCHOBBI CIIEIIMA/IbHOM TEOPUU OTHOCUTEJABHOCTH

OcHOBBI
31 crielMajbHOM 4 bu6snoteka I[JOK
' TEOPUHU https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTHU
HToro no pasgeny 4

Pasgesn 4. KBAHTOBAA PU3NKA

41 J/1eMeHTbI 6 bu6sunoTteka [JOK
' KBAaHTOBOM ONTUKU https://m.edsoo.ru/7f41c97c
bubaunoreka LIOK
4.2 CTpoenne aToma 4 https://m.edsoo.ru/7f41c97c
bubauoreka LIOK
4.3 ATOMHOE 51/1pO 5 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 15
Pasaen 5. 3JIEMEHTbBI ACTPOHOMHWHU U ACTPOPU3UKHU
51 JJIeMeHThI v 1 Bubsuoreka
aCTPOHOMUWH U LHOK

BbIpaXKaLUN [I03HaBaTeJIbHbIE
VHTepeCHI, aKTHBHOCTD,
JII0603HATEJbHOCTh 7
CaMOCTOSITEIBHOCTh B II0O3HAHHH,

WHTEepeC W yBaKEHHEe K Hay4YHbIM
3HAHUSM, HayKe;
o6Js1aJarIui
IpeJACTaBJ€HUSIMU O MPUPOAHBIX U
COIlMa/IbHbIX 00'bEKTAX, MHOr000Opa3uu
06'bEKTOB U SIBJIEHUM NMPHUPO/Ibl, CBA3HU
KUBOW M HEXHUBOW NPHUPOJbI, O HAYKe,
HAy4YHOM 3HAHUW;

INepBOHa4YaJIbHbIMH

MMeIOLIUH NepBOHaYaIbHble HABbIKU
HabJIIOjeHUH, CHCTeEMaTHU3alluu U
OCMBICJIEHHA OIIbITA B €CTECTBEHHO-
HAy4YHOU U TYMaHUTAPHOH 06/1aCTAX
3HaHUS.

4 HOs0ps — JleHb HApOAHOIO €IMHCTBA.
[Tonnmanue 3HaYEHUS TPaKTAHCKUX
CHMBOJIOB (TOCy/1apCTBEHHAs
cuMBoiuka Poccun, cBoero peruona),
MIpa3JHUKOB, MECT IIOYUTAHMSI TEPOEB U
3alUTHUKOB OTeuecTBa

26 Hos10ps — [lenb matepu B Poccun.
YBaxkeHHEe yXOBHO-HPABCTBEHHOMN
KYJIbTYPBI CBOEM CEMBHU, CBOETO HapoJa
22 anpens — BcemupHblii 1eHb 3eMIIH.
dopMHUpOBaHUE NEPBOHAYAIBHOIO
MIpe/ICTaBICHUS O IPaBax 1
OTBETCTBEHHOCTH YE€JIOBEKa B OOIECTBE,
Ipa)XIaHCKHUX IIpaBax U 0053aHHOCTSIX
27 anpens — JleHb poCCUICKOTO
napiameHTapusma. PopMupoBaHue
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acTpopU3UKHU

https://m.e

dsoo.ru/7f4
1c97c

[IEPBOHAYAILHOTO MTPEICTABICHHS O
HpaBaX U OTBCTCTBCHHOCTH 4YCJIOBCKA B
o01ecTBe, rpak IaHCKUX IIpaBax U
00513aHHOCTAX

HToro no pasgeny 7 5
Pasaen 6. OGOBIIAIOIIEE IOBTOPEHUE 9 mad — Jlens 1lobenp:. Ilomumarne
CBOEH CONPUYACTHOCTH K MPOLLIOMY,
bubsmorexa HACTOAIIEMY U OYIyLIEMY POJTHOTO
O6o6marolee LOK Kpas, ceoer Ponunsl - Poccun,
6.1 TMIOBTOpEHHUe 4 https://m.e  poecpiickoro rocyaapcersa

dsoo.ru/7f4
1c97c

HToro no pasgeny 4

PesepBHOe BpeMda 3

OBILEE KOJIMYECTBO 68

YACOB I10 ITPO'PAMME
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PA3JEJ V. 1I0YPOYHOE IIJ/TAHUPOBAHHUE
10 KJIACC

JlaTa usyyeHusa

Tema ypoka
Ilnan dakT

Kosiunuect
BO 4aCOB

Pa3gen 1. Pu3uka v MeTOAbl HAYYHOTO0 NO3HaHMA (2 yaca)

®dusuka — Hayka o npupo/je. HayyHble MeTo/ bl

1/1 I[IO3HAHHA OKPYXaKllero Mupa

1 4/09

Posib 1 MecTo pu3uKH B GOPMUPOBAHUU COBPEMEHHOMN
2/2 Hay4YHOW KapTHUHbI MUPA, B IPAaKTUYECKOU 1 5/09
JeATeJbHOCTH JIIoJeN

Pa3paes 2. MexaHuka (18 yacos)

MexaHnuuyeckoe ABuxeHue. OTHOCUTEJIbHOCTD

3/1 MexXaHU4YeCKOoro JBUXeHus. [lepeMelieHue, CKOpOCTb, 1 11/09
yCKOpeHue
4/2 PaBHOMepHOe NpSAMOJIMHENHOE IBUXKEHHE 1 12/09
5/3 PaBHOyCKOpeHHOe NPsIMOJIMHEHHOE JIBUXKEHHU e 1 18/09
6/4 CBoboaHOE MajieHHe. YCKopeHUe CBOOOJHOTO NMaJieHUs 1 19/09
7/5 KpunBosnHelHoe gBrXeHUe. [[BUKeHre MaTepHraJlbHON 1 25/09
TOYKHU 10 OKPY>KHOCTH
8/6 [IpuHLMn OTHOCI/ITeJIbHOCj‘I/I ['anunesa. UHepuyanbHble 1 26,09
cucteMbl oTcyeTa. [lepBbiii 3akoH HpioTOHA
Macca Tesa. Cusa. [lpyHIMD Cynnepno3nuLuu CUJL.
9/7 . N 1 2/10
BTtopo#i 3akoH HbloToHa /1711 MaTepUaJbHOM TOYKHU
10/8  Tpetuii 3akoH HbloTOHA /11 MaTepHUaIbHbIX TOYEK 1 3/10
11/9 3akoH BceMUpHOTro TAroteHus. Cuia tsxectu. [lepsas 1 9/10
KOCMHYecKasi CKOPOCTb
12/10 Cunaynpyroctu. 3akoH ['yka. Bec Tesa 1 10/10
Cuna tpenust. Koapounuent Tpenus. Cuia
13/11 conpoTHBJIEHHUS NIPH JBUXKEHUH TeJia B XKUAKOCTH WU 1 16/10

rase

[locTynaTesbHOE U BpalaTeJbHOE IBUKEHUE
14/12  abcosoTHO TBEPAOTrO Tesa. MOMeHT cuibl. [11€40 CUJbL. 1 17/10
YcsioBUsI paBHOBeCHS TBEPOIo Tesa

MMnysibc MaTepraJbHOU TOYKH, CUCTEMbI
15/13  MaTepuasbHbIX TOYeK. UMMy IbC CUJIBI. 3aKOH 1 23/10
COXpaHEeHUs1 UMIyJibca. PeaKTHBHOE JIBUKEHHE

Pa6oTa 1 MoiHOCTb cuibl. KHHeTHUYecKasi aHeprus
16/14 matepuanbHOU TOouku. Teopema 06 U3SMeHEHUU 1 24/10
KHHETHUYEeCKOW 3HEePTUU

[loTeHIMa/IbHAdA JHeprusd. [loTeHMa/IbHAsA JHeprud

17/15 .
ynpyro aedopMUpoOBaHHOU NpyKUHBL [loTeHMaIbHAs

1 6/11
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JHEpPrud TeJia BOJIM3H INOBEPXHOCTH 3eMuin

HOTeHLU/IaJIbeIe N HEIIOTEHI MaJIbHbI€ CHUJIBI. CB43b
pa6OTbI HelloTeHI MaJIbHBIX CUJI C ©YBMEHEHHUEM

OcCHOBHBIE NIOJIOXKEHUS MOJIEKYIIPHO-KUHETUYeCKOH

18/16 . 1 7/11
MeXaHU4eCKOM 3HepruU CUCTeMbI TeJsl. 3aKOH
COXpaHeHHUs MeXaHU4YeCKOM 3HepTuHr
JlacopaTtopHasi pa6orta N2l «VMccienoBaHue cBS3U

19/17  paboOThI CUJIbI C ©3BMEHEHUEM MEeXaHUYECKOU 3HEpTUU 1 13/11
TeJsla Ha IpUMepe PacTsKeHUs Pe3UHOBOTIO KI'yTax»
KoHTposabHasa pa6ora N2 «KKunemaTuka. /luHamMukKa.

20/18 P P A 1 14/11

3aKOHbI COXpaHEHHUA B MeXaHUKe»
Pazaei 3. MoaekyaapHaa ¢u3nka 1 TepMoaMHaMHuKa (24 Jyaca

21/1 Teopuu. BpoyHoBckoe aBmxeHUe. [luddpysus 1 20/11
XapakTep ABUKEHHUS ¥ B3aUMO/JeNUCTBUS YaCTHUI]

22/2 BellecTBa. MoJiesiu CTpOeHMS Ira30B, XKUAKOCTEN U 1 21/11
TBEP/IbIX TeJ

23/3 Macca mosiekyJ1. KosmmyecTBo BelecTBa. [locTossHHasA 1 27/11
ABorazpo

24/4 TemioBoe paBHOBecue. TemniepaTypa v eé U3MepeHue. 1 28/11
[lIkana Temnepatyp Llenbcus

25/5 Upeanbhbiii ra3 B MKT. OcHoBHOe ypaBHeHUe MKT 1 4/12
Ab6cosoTHas TeMnepaTypa Kak Mepa cpeHen

26/6  KUHETUYECKOU SHEepTUM JABUKEHUS MOJIEKYL. 1 5/12
YpaBHeHue MeHeneeBa-KnaneiipoHa

27]7 3akoH /lanbToHA. ['a30Bble 3aKOHBI 1 11/12
JlagopaTopHasi pa6oTta Ne2 «MccienoBaHue

28/8 3aBUCUMOCTHU MeX/Jy llapaMeTpaMH COCTOAHHUA 1 12/12
pa3peKeHHOro rasa»

29/9 M3ompolecchl B W/leajlbHOM rase U Ux rpadpudeckoe 1 18/12
npeicTaBJeHHEe
BHyTpeHHss1 9Heprus TepMOJUHAMUYECKOW CUCTEMBI U

30/10 coco6nl eé usaMeHeHus. KosniecTBo TENJOTHI U 1 19/12
pa6oTa. BHyTpeHHss1 3Heprus 0JHOATOMHOTO
U/JleaJIbHOTO rasa

31/11 Bujpbl Tensonepejayu 1 25/12

32/12 YnenbHada TenJ0EMKOCTD BellleCTBa. KOJII/I‘{sCTBO 1 26/12
TEMJIOTHI IPU TemJonepeayde. AiMabaTHbIN npolecc

33/13 [lepBbIii 3aKOH TEPMOJUHAMUKY U €ro NPpUMeHEHHE K 1 8/01
u3onpoleccam

34/14 Heo6paTuMocTh NpolieccoB B npupoje. Bropoit 3akoH 1 9/01

. TepMOJAUHAaMHUKH
35/15 Ipunuun percteus v KI1/| TensioBol MallMHbI 1 15/01
36/16  Iuka Kapho u ero KII1/] 1 16/01
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37/17  3JkoJiornyeckve nNpobseMbl TENJIO3HEPTeTUKHU 1 22/01

38/18 06o06mawmui ypok «MosiekyasspHas ¢prusrka. OCHOBBI 1 23/01
TepMOJUHAMHUKU»

o

39/19 KouTposbHast pa6ora Ne2 «MoJiekysisipHas Gpu3nKa. 1 29/01
OCHOBBI TEpPMOJAMHAMUKH»

40,20 [lapoobpa3oBanue u KoHAeHcauus. Ucnapenue u 1 30/01
KUIIEHUE

41/21 A6con}0THaﬂUH OTHOCHUTeJIbHAs BJIAXKHOCTb BO3/yXa. 1 5/02
HacblmeHHbIN Tap
TBépnoe Tesno. Kpucrannnueckue u amopdHblie Tesa.

42/22  AHU30TpONHSA CBOUCTB KpPUCTAIO0B. XKujkue 1 6/02
KpHUcTa/ibl. COBpeMeHHble MaTepuaJibl

43/23 [l1aBseHrE U KpUCTALIM3alMs. Y/e/bHas TeNjoTa 1 12/02
nJiaBsieHus. Cy6aumanus

44/24  YpaBHeHHe TEIJIOBOro 6ajaHca 1 13/02

Paspen 4. JnekTpognHamuka (22 yaca)

45/1 dnekTpu3alus Tesl. JeKTpUiecKuit 3apsj. /lpa Buja 1 19/02
3JIEKTPUYECKUX 3aps/i0B

46/2 [IpoBOAHUKH, AV3TEKTPUKHU U OJYIPOBOAHUKHU. 3aKOH 1 20/02
COXpaHeHHs 3JIEKTPUUYECKOTO0 3apsi/ia

47/3 B3a1/IMo,ae1/ICTBer 3apaa0B. 3akoH KysioHa. TouedHbIH 1 26/02
3JIEKTPUYECKUU 3apsif
HanpaxéHHoCTb 3/ieKTpUu4ecKoro noJd. [IpyHuun

48/4 CyNepno3ULIUU 3JIeKTPUIECKUX NoJiel. JINHUU 1 27/02
HaNlPSXKEHHOCTH

49/5 Pa6oTa cus asiekTpocTaTudeckoro nois. [loTeHunuant. 1 4/03
Pa3HoOCTb MOTEHIHAJIOB

50/6 [IpOBOJHUKU U IU3JIEKTPUKU B 3JIEKTPOCTATUUECKOM 1 5/03
noJie. /luasieKTpruieckasi IPOHULAEMOCTh

51/7 @ dnexktpoémkocTb. KongeHcaTop 1 11/03

52/8 JJIeKTPOEMKOCTBD MJIOCKOT0 KOHZeHCcAaTopa. JHePrus 1 12/03
3apsKEHHOT0 KOHZleHcaTopa

Q n

53/9 ﬂaﬁopaTopHaﬂ pa6ora Ne3 1/13'}\/IepeHI/Ie 1 18/03
3JIEKTPOEMKOCTH KOH/JIeHCaTopa
[IpuHLMI IeACTBUSA U TPUMEeHEeHHEe KOH/eHCAaTOPOB,

54/10 KONKMPOBAJIbHOIO annaparTa, CTpyHHOT0 NpUHTepa. 1 19/03
JdJIeKTpoCcTaTUYeCcKas 3alUTa. 3a3eMJieHUe
3JIEKTPONPUOOPOB
JJIEKTPUYECKUU TOK, YCJIOBUSA €ro CyLeCTBOBAHUS.

55/11 TloctosinHbIM TOK. CHsia Toka. HanpsixkeHue. 1 1/04
ConporuJsieHue. 3akoH OMa AJ1d y4acTKa Lelnu

56/12 [locienoBaTe/ibHOE, Mapa/lyieibHOE, CMEIIaHHOE 1 2/04

coeJiIMHeHHe MPOBOAHUKOB. JlTaGopaTopHas pa6oTa
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Ne4 «M3yyeHHe CMelIaHHOTO COeIMHEHUS] PE3UCTOPOB»
Pa6oTa 1 MOLIHOCTb 3/IEKTPUYECKOTO TOKA. 3aKOH

>7/13 Jxoynda-JleHna 8/04
3akoH OMa /11 NOJIHOU (3aMKHYTOM) 3JIEKTPUYECKOU

58/14 nenu. KopoTkoe 3aMbikaHue. JlabopaTopHasa pa6oTa 9/04
Ne5 «M3mepenue 3/C MCTOYHHMKA TOKA U €0
BHYTPEHHETr0 CONPOTUBJIEHUSA»

59/15 0606mawIui YPOK «IJIeKTPOJUHAMUKA» 15/04

60/16 KOHTpOJIbe:lH pa6orta Ne3 1o TEI\:I'e "JyieKTpocTaTHKa. 16/04
[locTOSIHHBIM 3J1IEKTPUYECKUM TOK
JJIeKTpOHHAs MPOBOJAUMOCTb TBEP/bIX METAJIJIOB.

61/17 3aBUCHMOCTb CONPOTUBJIEHUS METAJJIOB OT 22/04
TeMnepaTypbl. CBepXnpoBOAMMOCTb

62/18 JJIeKTpUYeCKUH TOK B BaKyyMe. CBOKCTBaA 23/04
3JIEKTPOHHBIX NYYKOB
[TonrynpoBogHUKH, UX COOCTBEHHAs U IPUMECHAs

63/19 npoBoaumocTb. CBOICTBa p—n-Niepexo/a. 30/04
[ToslynpoBoJHUKOBBIE IPUOOPHI
JJIeKTpUYECKUM TOK B paCTBOpax M pacljiaBax

64/20  3J1IEKTPOJIMTOB. JIEKTPOJUTHUECKAS AUCCOLIMALMS. 6/05
JJIEKTPOJIU3

65/21 JJIeKTpUYECKUU TOK B rasax. CamocToATE/NBHBIN U 7/05
HeCcaMoCTOSITeJIbHbIN pa3pas. Mosanus. [li1asma
JdJleKTpUYeCcKre NpUOOpPkI U YCTPOMUCTBA U UX

66/22  npakTuuyeckoe puMeHeHHUe. [IpaBuia TEXHUKHU 13/05
6e301aCHOCTH

67 IIpomexxyTouyHas atTecranusa. KoHTposibHas pa6ora. 29/04
68 U TOroBsei ypok 14/05
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11 KJIACC

Kom JlaTa usy4yeHus
Ne 4ecT
n/n Tema ypoka BO
4aco Ilnan dakT
B
[locTosiHHBIE MarHUThI U UX B3aUMOJ,eUCTBHUE.

1 MaruuTHoOe noJse. BeKTop MarHMTHOW UHAYKLUH. JIMHUK 1
MarHUTHOW MHAYKI WU

2 MarsnuTHOe noJsie npoBoAHUKA € TOKOM. OnbIT JpcTea. 1
B3sanmojencTBue NpoBOJHUKOB C TOKOM

3 JlabopaTtopHas pa6oTa Ne1 «M3yyeHre MarHUTHOTO 1
110J151 KaTYLIKH C TOKOM»

JlelicTBMe MarHMTHOTO 110J151 HA IPOBOJHUK C TOKOM.

4 Cusia AMnepa. JlabopaTopHas pa6ora Ne2 1
«HccnenoBaHue 1elCTBUSA NOCTOSSHHOTO MarHMTa Ha
pPaMKy C TOKOM»

JlelicTBMe MarHMTHOTO MOJIS1 Ha ABUXKYILYIOCA

5 3apsikeHHYo0 yactuly. Cusa Jlopenua. PaboTta cusbl 1
JlopeHua
JJieKTpoMarHuTHas UHAYKLUSA. [IoTOK BeKTOpa

6 MarHuTHOM UHAYKIMH. 3/1C MHAYKUIMU. 3aKOH 1
3JIeKTPOMarHuTHOM MHAYKIMU Papajes

7 JlabopaTtopHas pa6oTta Ne3 «HcciegoBaHue siBJaeHUs 1
3JIEKTPOMAarHUTHON MHAYKIIUU»

UHAyKTUBHOCTD. fIB/1IeHue camounaykyuu. 3/1C

8 CaMOUHAYKLMU. JHEPTHS MarHUTHOTO M0JIS1 KATYLIKHU C 1
TOKOM. JJIEKTPOMarHUTHOE 1oJjie
TexHuuyeckue yCTpOUCTBA U UX MIPUMEHEHUE:

9 NOCTOSIHHbIE MAarHUTHI, 3JIEKTPOMATHUTHI, 1
3JIEKTPO/JBUTraTe /b, yCKOPUTEJU 3JIeMeHTAPHBIX YaCTHILI,
MHAYKIMOHHAs NeYb

10 0600mamu ypoKk «MarHuTHOE MoJIe. 1
JJIeKTpOMarHuTHasi UHAYKIUS»

11 KoHnTposibHas pa6ora Ne1 «MarHuTHoe moJe. 1
JJIeKTpOMarHMTHasi UHAYKLUS»

CBobOoAHbIE MexaHUYeCKUEe KoJ1ebaHUus. [apMoHryeckue

12 KoJie6aHUsl. YpaBHEHHe rapMOHUYEeCKUX KOoJleGaHUH. 1
[IpeBpaliieHHE S3HEPTUH
JlacopaTopHasi pa6orta N24 «MccnenoBaHue

13 3aBUCUMOCTH NEPUO/A MaJbIX KoJiebaHUH Irpy3a Ha 1
HUTH OT AJIMHbI HUTHU U MacCChl Ipy3a»

Kosieb6aTesbHbINA KOHTYpP. CBOGOHBIE

14 3JIEKTPOMArHUTHbBIE KOJiIe6aHUs B UJl€aIbHOM 1
KoJiebaTeJIbHOM KOHTYpe. AHAJIOTUsl MEXAY
MeXaHW4YeCKHMHU U 3JIeKTPOMarHUTHbIMU KOJIe0aHUSIMHU

15 ®opmysna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B 1
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u/lea/IbHOM K0Jie6aTeJIbHOM KOHTYpe

[IpescTaB/ieHMe 0 3aTyXalOLUX KOJIeOaHUAX.

16 BbIHyK/leHHbIe MeXaHU4YeCKHe KoJiebaHus. PesoHaHc.
BeIHyX/jeHHbI€e 3JIeKTPOMarHUuTHbIe KoJ1ebaHus
[lepemeHHbIN TOK. CHHyCOUja/IbHBIU IEpEMEHHBIN TOK.

17 Mo1mHOCTh NepeMeHHOr0 TOKa. AMIIMTYJHOE U
JIeVCTBYIOIlee 3Ha4eHHE CUJIbI TOKA M HAllpSXKEHUs

18 Tpaucdopmarop. [IpousBoACTBO, Nepeaya U
noTpebJieHUe 3JIeKTPUIeCKOW 3HEpTUHU
YcTpoucTBO ¥ NpaKTU4YeCcKoe IpUMeHeHUe

19 3JIEKTPUYECKOr 0 3BOHKA, FreHepaTopa NepeMeHHOr o
TOKQ, INHUM 3JIeKTponepenay
JKOJIOTHUYECKMEe PUCKY IPU IPOU3BO/ICTBE

20 3JIeKTpOo3Hepruu. KysbTypa Ucro/1b30BaHUA
3JIEKTPOIHEPTUHU B IOBCEHEBHOM }KU3HU
MexaHU4eCcKue BOJIHBI, YCJIOBUS pacCipoOCTPaHEHUS.

21 [Tepuon. CKOpoCTb pacripoCTpaHeHUs Y JJIMHA BOJIHBI.
[lonepeyHble U NPOAOJIbHbIE BOJIHBI

22 3ByK. CkopocTh 3ByKa. 'poMKOCTb 3ByKa. BeicoTa ToHa.
Tem6bp 3ByKa

23 JJIeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb.
[[Ikasa 3/1eKTPOMarHMTHHIX BOJIH

24 [IpyuHLMIIBI paIUOCBA3U U TesleBUAeHUs. Pa3BuTue
CpeACTB cBA3U. Pagyosiokanua

25 KonTposibHast pa6ora N22 «KoJsiebaHHS ¥ BOJIHbI»
[IpsiMoiMHEeNHOe pacnpoCcTpaHeHe CBeTa B

26 ofHOpOoZHOU cpeJie. TouedHbIM UCTOUYHUK CBeTa. JIy4
cBeTa

27 OTpakeHue cBeTa. 3aKOHbI OTPAaXKEHUS CBETA.
[TocTpoeHue U306pa*keHUH B MJIOCKOM 3epKaJie

)8 [Ipenomiienue cBeta. [losiHOe BHYTpeHHee OTpaKeHHUe.
[Ipe/ie/IbHBIN YTOJ1 IOJTHOTO BHYTPEHHET O OTPAXKeHUS

29 JlaGopaTtopHasi pa6oTta Ne5 «M3aMepeHue nokasaTess
pesIOMJIEHUS CTEKJIa»

30 JIunssl. [locTpoeHre uszobpakeHun B inH3e. Popmyna
TOHKOM JINH3BI. YBeJIMUeHUe JIMH3bI

31 JlagopaTopHasi pa6oTa N26 «VcciemoBaHue CBOMCTB
M300pakeHU M B JIMH3AX»

Jucnepcus cBeta. C/10°KHbIN cocTaB 6eJioro cBeTa. liBeT.

32 JlaGopaTopHas pa6ora N27 «HabuoieHue Jucrnepcuu
cBeTa»

33 HuTtepdepeHnusa ceta. Jludpakius ceera.
JAudpakumoHHas peléTKa

34 [TonepeyHOCTHh CBETOBBIX BOJIH. [losiipu3anus ceeTa

3c OnTHyeckre NpUGOPHI U YCTPOUCTBA U YCIOBUS UX

06€e30IacHOro INpHUMEeHEHHUA
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['paHUIbI IPUMEHUMOCTH KJIACCUYECKOW MEeXaHUKH.

36 [TocTyaThl cnenajbHON TEOPUH OTHOCUTETBHOCTH

37 OTHOCUTENIBHOCTb OJHOBPEMEHHOCTHU. 3aMe/jJIeHue
BpPEMEHHU U COKpallleHHE AJIUHbI

38 JHeprus U UMNYJIbC PeJATUBUCTCKON YacTUlbl. CBA3b
MacChl C 3Hepruemn ¥ UMNyJbCOM. JHEPTUs OKOS

39 KOHTpOJIbHE:H pa6oTa N23 «OnTuka. OCHOBBI
CreyUaJbHOU TEOPUU OTHOCUTENBHOCTHUY

40 ®oTtoHbl. PopmyJia [l1aHka. JHeprus ¥ UMNYJIbC GOTOHA

41 OTkpbITHe U UccaefoBaHue GoToaddekTa. OnbiThl A. T
CtosetoBa

42 3akoHbl poTo3pdeKTa. YpaBHEHHUE IUHIITENHA AJ5
dotoadpdekTa. «KpacHas rpanuna» portoadpdekxra

43 ,[[a?neHHe ceeTa. OnbiThl [1. H. J/IeGeneBa. XuMuueckoe
JIeCTBUE CBETA
TexHUYeCcKHe yCTPOKWCTBA U NPAKTUYECKOE IPUMEHEHUE!

44 doToa1eMeHT, OTOAATYUK, COJTHEYHAs OaTapes,
CBETOAHO/,

45 PemeHue 3a7a4 11o TreMe «3j7eMeHThbl KBAHTOBOH
OITUKUN»

46 Mogenb aToMa ToMcoHa. OnibIThl Pesepdopaa o
paccesiHUI0 a-4acTull,. [l1aHeTapHas MoJiesib aToMa

47 [ToctynaTel Bopa
H3nydyeHue v norJouieHrMe GOTOHOB NP Nepexo/ie

48 aToMa C OJHOT'O YPOBHSA JHEPTUU Ha Apyrou. Buzbl
CIIEKTPOB
BoJiHOBBIE cBOMCTBA YacTull. BosiHbl e bpoits.

49 KopnyckyisipHO-BOJIHOBOU Ayann3M. CHOHTaHHOE U
BBIHY>K/IEHHOE U3JIyYeHHE

50 OTKpbITHE pasuoaKTUBHOCTU. OnbIThl Pesepdopaa mo
omnpe/ieJIeHUIO COCTaBa paJJMOAKTUBHOIO U3J1yYeHHUs

51 CoiicTBa anbda-, 6eTa-, raMMa-usaydeHus. BiausHue
PaJIM0AaKTUBHOCTH Ha KMBbl€ OPTaHU3MblI
OTKpbITHE MPOTOHA U HEUTpPOHA. MU30Tonbl. Asibda-

52 pacna. dJ1eKTPOHHbIN U MO3UTPOHHBINA GeTa-pacnaf.
['aMMa-u3ayyeHue
JHeprus CBSI3M HyKJIOHOB B sifipe. fliepHble peaKluu.

53 AnepHblil peakTop. [Ipo6JieMbl, NEPCIEKTHUBHI,
3KO0JIOTUYECKHE aCNEKThI JIEPHON 3HEPTreTUKHU
JdyieMeHTapHble YacTUlbl. OTKpPbITUE TO3UTPOHA.
MeTo 161 HAGJIIOJEHUS U PETUCTPALMU 3J1eMeHTapPHbIX

54 yactun, Kpyraeii cron «®PyHnaMeHTabHbIE
B3auMoeicTBUSA. EqUHCTBO pU3UYeCKON KapTUHBI
MHUpa»

cc Buj 3B€31HOT0 Heba. Co3Be311sl, ipKUe 3BE3/1bl,
IJIaHEThI, UX BUJAMMOe aBHKeHUe. CoiHeYHas cucteMa

56 CousiHue. CosiHeYyHas aKTUBHOCTb. ICTOYHUK 3Hepruu
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CoJiH1Ia U 3BE3/]

3BE3/1bl, UX OCHOBHbIE XapaKTePUCTUKU. 3BE3 /bl
IJIaBHOM NOCJIe0BaTeIbHOCTU. BHYTpeHHee cTpoeHUe

>7 3B€3/1. CoBpeMeHHBbIe NIpe/CTaBJeHUs O IPOUCXOKAEHUU
U 3BoJiroly CoslHIA U 3BE3],
Mueunsii [lyTe — Hawa 'anakTrka. [losoxenne u

58 ABmKeHUe CosHua B MastakTuke. 'anakTrku. YépHble
JBIPHI B f1/jpax raJakTHUK

59 BcesienHas1. Pas6eranue rasakTuk. Teopus bosabuioro
B3pbIBa. PesinkTOBOE M3/ydyeHue. MeTarajlakTUKa

60 HepenieHHble Npo6s1eMbl aCTPOHOMUM

61 KoHTpo/ibHas pa6oTa N24 «31eMeHThl aCTPOHOMUH U
acTpoPU3UKU»
O606warmui ypok. Posb GU3MKH ¥ aCTPOHOMUH B

62 9KOHOMMYECKOMH, TEXHOJOTHYECKOM, COIIMAJIbHON U
3TUYecKo# chepax J1esTeJIbHOCTH YesOBeKa

63 06061matmui ypok. Posb M MecTo (1)1:131/11(1/1 U
aCTpOHOMHHU B COBPEMEHHOM HayYHOU KapTHHEe MUpa
06o061atomui ypok. Posib dusndeckoit Teopuu B

64 bopMUpOBaHUU NpPeACTaBIEHUN 0 GHU3UUECKON KapTHHE
MHUpa
0O6061ammui ypok. Mecto ¢pusndeckoil KapTUHbI MUpa

65 B 00111eM psi/ly COBpEMEHHbBIX eCTECTBEHHO-HAY4YHbIX
npeJCTaBJeHUH O IPUPOJe

66 PesepBHbIM ypOoK. MarHuTHOE noJie. J1IeKTPOMarHuTHas
UHAYKIUS

67 IIpomexxyTouyHas atTrectanusa. KoHTposibHas pa6ora.

68 Pe3epHbiii ypok. KBaHTOBas ¢pu3sukKa. JjeMeHThbl

aCTPOHOMHUHM U aCTPOPU3UKHU
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PA3JEJI VI. YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT O
ITPOLIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIBI /il YYEHHUKA

e ®usuka, 10 kinacc/ Makuues I'.4., ByxoBues b.b., Corckuit H.H. nog pepakiuei
[TapdpentbeBoit H.A., AkuroHepHoe o611ecTBO «M3aaTenbcTBo «IIpocBenieHne»

e ®u3suka, 11 knacc/ Mskuiues I'.JI., ByxoBues b.b., Yapyrvun B.M. noa pegakiuei
[TapdpentbeBoit H.A., AkuroHepHoe o611ecTBO «M3aaTenbcTBo «IIpocBenieHne»
BBesuteBapuaHT

METOAUYECKHUE MATEPHUAJIBI AJI YYUTEJIA
BeeautePriMkeBud A.Il. ®usuka. 3agaunuk 10-11 kiaccbl.JaHHbIE

IIUPPOBBIE OBPA30BATEJ/IBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. Enynas kossieknus uppoBbIx 06pa3oBaTebHbIX pecypcoB http://school-
collection.edu.ru

2. ®enepanbHbIN HEeHTP UHPOPMALIMOHHO-06pa3oBaTeibHbIX pecypcoB (PLUOP)
http://fcior.edu.rugannbie

MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE
Toyka pocra
e KommekT «OI'3-pusuka» - 2 1.
e KommnuekT «l{udpoas sabopaTopusa» - 3 1WT.
e HoyT6yk - 4 wrT.
e MO®Y -1 wr.
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