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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbIx B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUaX Poccuiickon denepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareabHbIC MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OIIPENIETSAIOTCS OCHOBHBIE LM M3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEAHErO OOIIEero
o0Opa3oBaHMUsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera «OPu3uka» 1mo rogam o0ydeHHs..

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3HKK — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M JAPYTHX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouiuxcs, B (opMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCeX pa3aesoB (DU3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ©Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TakXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CpEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs: Puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO- A TENbHOCTHBIN MOJX0JI B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
NpaKkTUYECKUX padoT. BhijeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HUCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm >ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOyYaromMuMHUCI YMEHHUSIMHU MPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEM (DU3NYECKUMX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOUM MOJIEIIbIO, TTO3BOJISIFOIIE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud MpPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOIo LuKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE U BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
1a00paTopHOTO O00OpPYAOBAHUS JIOJKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (OpMHUpPOBAHHE HWHTEpPECA MU CTPEMIICHHS OOYYaIOIIMXCS K HAydYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e Ppa3BUTHE MPEICTABICHUN O HAYYHOM METOJE TO3HAHHs U POPMHUpPOBAHUE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHHUSM;

e (OpMHpPOBAHHE HAYYHOTO MHUPOBO33PEHHUSA KaK pe3ysbTara HU3Y4YECHHs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (opMuUpOBaHHE YMEHHUIl OOBSACHATH SBICHUS C HUCIHOJIb30BAHUEM
bu3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMUpOBaHHE TPEIACTABICHUNA O POIU (UMUKH ISl PA3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lene oOecreunBaeTCsl pelIeHHeM CIEIyIOMMX 3ajad B

nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CpeHEro o01ero oopa3oBaHus:



e TPHOOPETEHHE  CHCTeMbl  3HaHMK 00  0o0mmMX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (GopMHUpOBaHHE YMEHUW TPUMEHSTh TEOPETUUYECKUE 3HAHUA  JUIS
OOBsICHEHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHME CIIOCOOOB pEHICHUS PAa3IMYHBIX 3aJad C SBHO 3aJaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TIOHMMaHUE (PU3NYECKHX OCHOB W TPHUHIIMIIOB JEHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITEJILHOTO TJIAHUPOBAHMS U TPOBEICHUS
du3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpEeNIEHNUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

e CO3JIaHWE YCJIOBHH ISl pa3BUTH YMEHUUN MPOEKTHO-MCCIEI0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEM oOy4Jarouuxcs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOJbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJIoroBble M IU(POBBIE HU3MEPUTEIbHBIE MTPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeHsIsI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBMKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUI0METD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokos. KoadduuueHT Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbec MaTtepualibHOW TOYKU (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas DHEPIus YIIPYTO
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3nKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS HU
B3aMMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUs ra3oB, JXKHAKOCTENM U
TBEPJBIX TEI U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYISIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTpUPYIOIIas IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepmonnHamuueckass cucrema. BHYTpEHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoc0o0bl €€ n3mMeHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  Ta3a.  Buasl  Teronepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsl TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBbIii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaM. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  J€MCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamnHax. Kod(p@uIMeHT MoiIe3Horo
nericTBus TemioBod mamuHbl. [{ukn KapHo M ero ko3¢ @UIMEHT IOJIE3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruu Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaIoB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anusi Teln. ODJEKTpU4eckuil 3apsan. J(Ba Buaa HIEKTPUUYECKHUX
3apsAa0B. IIpOBOOHUKH, IOUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yeKTpuueckoro mnoisd. I[IpuHoun



CYyNEPHO3ULIUHA 3IEKTPUUECKUX Mojel. JIMHUKM HanpsKEHHOCTH 3JIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHgeHcaTop. DIeKTpOEMKOCTh TIIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATHYECKAS 3ALUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 3.1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpOBOTHUKHY. CobOcTBenHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUibl TOKA U HATIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsiETCS ¢
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTE€MaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, uX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IMPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEpHUAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Mazhnummnoe noje. INeKMPOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOAHMKA C TOKOM. KapTwHa 5nMHUN HWHIYKIHH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHUE 3apSKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapanes.

BuxpeBoe »sieKkTpuyeckoe TmoJsie. DJEKTPOJABIKYIIAs CUJIa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MArHUTHOTO TOJISL.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKLIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konedanus. [lepuona, yacrora, amrumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HSHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOmronenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPENAYUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Judpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKa B TEXHHMKE M MEIULIMHE, panaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpaxkeHus: U MpeoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peIoMJICHUE, TOSpU3anus, Tudpakius, THTephepeHITHS.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsmoiiMHENHOE paclpoOCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN IMOKA3aTEINb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparormyie W pacceuBaroniye JUH3BL. ToHKas mmH3a. DoOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenunss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONTMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIICHUE CBETa.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

UccnenoBanre CBONCTB N300paKEHUH B JIMH3aX.

Mopenu MUKpocKoma, TeJIeCKona.

Habmronerne natepdepeHIIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHne cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tomy4yeHue ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIBI. SHGPFI/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruM HOTOHA C €r0 YACTOTOM. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

Uccnenosanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIME CIOXKHOCTh CTpOeHUS sAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOJIeicTBUA. EAMHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ComnHeyHnas cucteMma.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3ABI, UX OCHOBHBIC XApAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpEeHHEE CTpOEcHHE



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONIPEeNICHUs TTOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb GPU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKECHUS B KMBOM MPUPOJE, ONITUYECCKUE SABJICHUSA B KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: JIAHAMA DJCKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHast Oarapest.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTHUBHBIX BHYTPEHHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHHI
BOCIIUTATENBHOUN ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YyYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKOU rpaXIaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
MpUCYIIEro (Pu3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh IENH JEATCIbHOCTH, 3aJaBaTh MMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB pelIeHHs 3a7au (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI JJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTe;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnopmanmueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpPMAIUU (PU3UUECKOTO CONEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANi0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcOCOEepeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpXKaHUS B pazIUYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1elCTBUS:
OCYIIIECTBIATH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JACATEIHHOCTH;
pacro3HaBaTh TNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(DJIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTh poid C y4ETOM MHEHMI Y4YacTHUKOB, OOCYXJAaTh pe3yibTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IMO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIIMH B 0OO0JACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TO3HABATEIHLHON  pediieKCHud KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITEIbHOCTH;

pu3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, npenoJararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIMATHBHOCTh, YMECHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIbHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBHUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIHUaIbHasl cUCTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nUecKux 3a1ay;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  IPSMOJIMHEUHOE
JBIDKEHUE, CBOOONHOE TajeHre TeJ, JABMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (PU3NYECKUE BEIUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIa,
MMITYJIC TE€Jla, KNHETUYECKasd JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIINHOCTh;, MPU ONKHCAHWU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEIMYMH, WX O0O3HAYCHUS M €IUHMUIIbI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JABJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi DHEPIUsl XaOTUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICI HCHOJb3yeMbIX BEJIMYMH, MX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIHUAN, PAa3HOCTh MOTEHIIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCHOIL3Ys (PU3HUECKUE
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHLUIT CYNEPNO3UIMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsAna, 3akoH KylloHa, mpu 3TOM pasivyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MpPEIIOKEHHOr0 OOOpYJOBaHUs, MPOBOJAUTH OIBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (U3UYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIEI0BaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIIEIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhIE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIbHOCTD
MOJy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBAThH JIOTHUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKHe ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
WH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y MIPEICTABJICHUS YUYEOHOW U HAyYHO-MOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTyYaeMyt0 HH()OPMAIHIO;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MIOBEJCHNUS B OKPYXKAKOUIEH CPEJIE;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAay4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBbIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU W KBAHTOBOW (DU3UKH: DJICKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpoCTpaHEHUE CBETa, OTPA)KEHUE, MPEIOMIICHUE,
untepdepenmus, audpakius W MOOJApU3alMS CBETa, JAUCHEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJAd, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PIEKTPUUECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YsAd (U3UYECKUE BEITMYUHBI:
ANEKTPUYECKUN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ, M YacToTa
KoJeOaHuii B KoyieOaTeTbHOM KOHTYpe, 3apsij U CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosiHue U
ONTUYECKasl CWJIa JIMH3bI, MPU OMUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUIT
CMBICII HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIE SIBJICHUA U MPOLECCHI, HCIOIb3YA
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHMS M EIUHUIBI, YKa3blBaThb (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (PU3MUYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUYNHBI

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIONIB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJlIEILHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa miiga pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4HCIa, MOCTYJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTb U OIHMCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBAaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBO/IBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEITUYUH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEJIIMYUH C HCIOJIb30BaHHEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECINb, BBIIACHITh (PU3NUECKUE BEIHMYUHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIIEHHI C ONMOpoi Ha HM3YYECHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBICHUsl y4eOHOM W Hay4YHO-TIOMYJISIpHONM MH(OpPMAINH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOITy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 310pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHU B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymOme C BBHIMOJIHEHHEM pPA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PANMOHAIBHO PpACHpPEETsITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBATH
BKJIaJ] K&KJOT0 U3 YYaCTHUKOB I'PYIIbI B PEUICHHE pacCMaTpUBaeMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosauyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uu@poBbIe
Ne /it P Konrpoabusl | Ilpakruuecku (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThbI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 Jnnamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro no paszneny 18

Paszpnen 3. MOJIEKYJISAIPHASA ®PU3UKA U TEPMOANHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2




bu6mmoreka [IOK

3.2 OCHOBBI TEPMOJIUHAMUKHU 10 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
ArperatHble COCTOSIHHSI BEIIECTBA.
33 5 https://m.edsoo.ru/7f41bf7
da30BbIE TIEPEX OB >
Uroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
4.1 DneKTpocTaTuKa 10 https://m.edsoo.ru/7f41bf7
2
. . bubmuoreka [JOK
[TocTossHHBIN JIEKTpUYECKUI TOK. TOKH B
4.2 12 https://m.edsoo.ru/7f41bf7
pa3IUYHBIX cpeaax 5
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME




11 KJIACC

Koaun4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB H TeM nudpoBbIe
Ne /it P Konrpoabusl | Ilpakruuecku (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
bubmuoreka [JOK
MarauTtHoe 1moJje. DIeKTPOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WUHIYKIHS .
Hroro no pazneny 11
Pasznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
MexaHu4eCcKHe 1 IEKTPOMarHUTHBIE
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHus .
bu6nmoreka [JOK
MexaHnYecKre U dJIEKTPOMArHAUTHBIE
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJIHBI
c
bu6mmoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7{41c97
c
Hroro no paszueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIE[IUAIBHON TEOPUHU
OTHOCHUTENIbHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
C




Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 3JIeEMEHTHI KBAHTOBOU OITTUKH 6 https://m.edsoo.ru/7f41¢97
c
bu6mmoreka [JOK
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f41c97
C
bubmuorexa [JOK
43 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c97
c
Hroro no pazgeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK
5.1 DJIeMEHTHI aCTPOHOMUU U aCTPOPHUIUKHI 7 https://m.edsoo.ru/7f41c97
c
Hroro no pazaeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
6.1 O06o0marotiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41¢97
c
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Jlara
Ne uudgposbie
Tema ypoka KoHnTpo/bHbI IIpakTH4ecku U3yY€HH
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbI e padoThbl A
pecypchl
®du3nka — HayKa O PUPOJIE.
e PHp bu6mmoreka [IOK
1 Hayunble MeTOABI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢puzuku B
) ($hOopMHPOBaHUK COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIeH
MexaHn4eckoe JTBUKEHUE.
bu6mmoreka [IOK
OTHOCUTENBHOCTh MEXAHUUYECKOTO
3 1 https://m.edsoo.ru/ff0c350
neuxeHus. [lepemenienue, CKOpocTsb, g
YCKOpEHHUE h
. bu6mmoreka [IOK
PaBHOMEpHOE PSIMOJIMHEWHOE
4 1 https://m.edsoo.ru/ff0c362
JIBIKEHUE
0
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE | bubnnoreka [JOK
JIBW)KCHUEC https://m.edsoo.ru/ff0c372e
6 CBoOonHOe mageHue. Y CKopeHue 1 bubnmorexa [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHneliHoe ABUKEHUE.
N bubmuorexa [JOK
7 JIBM>KeHHE MaTepuaabHOM TOYKH 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada




[Tpuniun otHocuTenpHOCTH ["anues.

ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKON SHEPruu

8 HMuepumanbHbIe CHCTEMEI OTCUSTA bubmorexa [TOK
Pl . ’ https://m.edsoo.ru/ffOc3be8
IIepssiit 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
9 CyIepno3uiuu cuji. Bropoii 3akoH bubmorexa LOK
yrep ) p . https://m.edsoo.ru/ff0c3be8
Hbrorona asis MarepuanbHOM TOUKU
10 Tpernii 3akoH HproToHa 17151 bubnmoreka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO TsroTteHus. Cuia bubnnoreka [JOK
11 TspkecTu. [lepBas kocMudeckast https://m.edsoo.ru/ff0c3d0
CKOPOCTb 0
12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KosdduiuenT tpenus.
13 Cuna Zgn OTI/IBJIGE)I/I(lS)I npu BI/I)P;(GHI/II/I bubmorexa LIOK
P PH A https://m.edsoo.ru/ffOc3f76
TeNa B KUIAKOCTH UJIU ras3e
[locTynarenbHOE U BpalareabHOe
14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenTt cuibl. [1nedo cumel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMiynbsc MaTepUabHON TOUYKH,
bu6mmoreka [IOK
CHUCTEMBI MaTePUAIIbHBIX TOYCK.
15 https://m.edsoo.ru/ff0c43d
Nmmynbe cunbl. 3aK0H COXpaHEHUS 6
UMITyJIbca. PeakTuBHOE MBIKEHUE h
PaboTta ¥ MOIIIHOCTH CHUJIBI.
NS bubnuorexa [JOK
Kunernueckas sneprust MmarepuanbHON
16 https://m.edsoo.ru/ff0c450

2




17

[ToreHuunanbpHas SHEPTUsL.
[TorennmanpHast SHEPTHS YIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTenumanbpHble M HEMOTEHIIMAJILHBIE
cuiibl. CBsA3b paboThHI
HEIOTSHITMAIIBHBIX CUJI C U3MCHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«HMccnenoBanue cBsizu pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOM SHEepTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabora no teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4b7
4

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN
Y TBEPIBIX TEN

23

Macca monekyin. KonuuectBo
BemlectBa. [locrosuHas ABoraapo




TermnoBoe paBHOBecue. TemnepaTypa

24 u e€ nzmepenue. [llkana remreparyp
Ienscus

)5 Uneansueiii raz B MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHel KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota

73 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSHUS
pa3pexKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnuoreka [IOK
rpagudecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMHYECKON CHCTEMBI U

N bubmuorexa [JOK
criocoObI e€ n3meHnenust. KonnuectBo

30 https://m.edsoo.ru/ff0c595
TEIUIOTHI U paboTa. BHyTpeHHss 5
SHEPTHUs OJJHOATOMHOTO UJI€aTFHOTO B
rasa

31 Bunsl Tentonepenauu bubmorexa LHOK

P https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
bu6mmorexa [IOK
32 KonngecTBo TemnoTs! mpu
. https://m.edsoo.ru/ff0c5¢36
Terutonepenave. AauadbaTHbIN Mpoiecc
33 ITepBblii 3aKOH TEPMOJIMHAMUKH U €T0 bubnuotexa [JOK




IIPUMEHCHHUEC K U30IIpoIcccaM

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

bubmuorexa [JOK

34 npuponae. Bropoii 3akon https://m.edsoo.ru/ff0c623
TEPMOIUHAMUKH 0
35 [Tpunuun nevictus u KI1J TermmoBoit bubmuorexa [JOK
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKOJOTUYECKHe MPoOIeMbl
TEIUIOPHEPTETHKHU
bubmuorexa [JOK
Oo6o6maromuii ypok «MolekysipHast
38 HIAIOTIHI YD yip https://m.edsoo.ru/ff0c693
¢usuka. OCHOBBI TEPMOAMHAMUKI g
KontponbHas padoTa o Teme
39 «Monexynspnas pusuka. OCHOBBI bubnuorexa LIOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
[TapooOpa3oBaHue 1 KOHICHCAIIHS bubmorera [JOK
40 boodp ' https:/m.edsoo.ru/ff0c63b
Hcnapenue u kureHue 6
AOCOII0THAS U OTHOCHTCILHAS bu6mmoreka [JOK
41 BIIQXKHOCTh BO31yxa. HaceleHHbII https://m.edsoo.ru/ff0c64d
nap 8
TBépnoe teno. Kpucramnueckue n
4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnnoreka [JOK
CBOMCTB KpHCTaLIOB. JKujakue https://m.edsoo.ru/ffO0c65f0
kpuctauibl. COBpeMEHHBIE MaTEPHAITbI
[InaBnenue u KpucrauM3anus. bubnnoreka [JOK
43 VYV nenpHas TEMI0TA MJIABICHHUS. https://m.edsoo.ru/ff0c670

CyO6nmumarus

8




bu6mmoreka [IOK

44 VYpaBHeHue TerIoBoro 6agaHca https://m.edsoo.ru/ff0c682
0
DJIeKTpU3alus Tell. DICKTPUUECKUN
45 3apsa. [Ba Buaa sIEKTPUUECKUX bubmorexa HOK
A A p https://m.edsoo.ru/ff0c6bcc
3apsioB
[IpoBOAHUKH, TUAIEKTPUKHA U
46 H(I))J'I OBOJIHUKH 3aK<I))H COXpaHCHUS bubmorexa [JOK
yip A ) p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsijia
BsaumonelicTBue 3apsiioB. 3aKOH
47 Kynona. Toueunsblii I;J'ICKT HIEeCKUI bubmorera [JOK
y ' p https://m.edsoo.ru/ff0c6ced
3aps
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKkTpocTaTH4ecKoro
49 o, [lorennuan. PazHocts bubmorexa HOK
‘ HHat https://m.edsoo.ru/ff0c6£00
MOTCHLINAIOB
[IpoBOAHMKY U AUDIIEKTPUKH B bu6mmoreka [JOK
50 AIIEKTPOCTATUYECKOM TIOJIE. https://m.edsoo.ru/ff0c701
JusnexTpudeckas MpOHUIIAEMOCTh 8
bu6mmoreka [IOK
51 OnexrpoéMkocTs. Konnencarop https://m.edsoo.ru/ff0c712
6
DIEKTPOEMKOCTD MIOCKOTO
p bu6mmoreka [JOK
52 KOHJIEHCAaTopa. DHEPrus 3apsHKEHHOTO

KOHJICHCATopa

https://m.edsoo.ru/ff0c72c0




53

JlaGopaTtopHnas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCcaTopa"

54

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
ammapara, CTpyHHOT0 MpUHTEpa.
DJIeKTpOoCcTaTUYECKas 3allluTa.
3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymecTBoBanus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapalieIbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoAHKUKOB. JlaboparopHas pabora
«/3y4yeHne CMEmaHHOro COeIMHEHHUS
PE3UCTOPOB»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTb JIEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon OMa A7is OJTHOM (3aMKHYTO)
anekTpuyeckoi nenu. Kopotkoe
3ambikanue. JlaboparopHas pabota
«3mepenne DJ1C ucTouHnKa TOKa U
€r0 BHYTPEHHETO COMPOTUBIICHHS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHbiil ypok. KonTponbHast
pabora o Teme "DnekTpoauHaMuka' /
Bcepoccuiickast mpoBepouHasi pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56




60

O06o0maromuii ypok
«DNEKTPOAUHAMUKAY /
Bcepoccuiickast mpoBepouHas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPABIX
METaJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

62

DJIEKTPUUYECKUHN TOK B BAKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB

63

[TonynpoBOIHUKH, UX COOCTBEHHAS U
pUMecHas MpoBoAUMOCTh. CBoiiCTBa
p—n-niepexona. [omynpoBoAHUKOBBIE
IPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

64

DIIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DneKTpoau3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENbHBIN pa3psa. MomHus.
IIna3zma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DJeKTpUvecKue MpruoOphI U
YCTPOMCTBA U MX TPAKTUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc86fc

67

KonTponbhas pabota no teme
«Qnekrpocraruka. [locTtosHHbIN
ANEKTpUYECKU TOK. TOKH B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a
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68 PesepBHbIii ypok. O6001maromuii ypok 1 bubnmoreka [JOK
o TeMam 10 kitacca https://m.edsoo.ru/ffOc8t6c
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11 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne Aara uugposbie
w/n Tema ypoka Beero KoHTpoJbHBI [MpakTnyeckn H3Yy4YeHH oBpazoBaTeNBHbIC
e padoThbl e padoThbI A pecypebi
[TocTostHHBIE MATHUTHI U X

| B3aUMoOJercTBHEe. MarHuTHOE II0JIE. 1 bubnunoreka LIOK
Bexkrop MaruutHOM MHAYKUMK. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKLIMHU
MarauTHO€E 1oJIe MPOBOJIHHUKA C

) ToKOM. OnbIT Dpcreaa. 1 bubnuorexa [IOK
BzaumoneiicTBre MpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHast pabora «/3yuenue | | bubmmoreka [JOK
MarHUTHOTO ITOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuiia Amnepa.

4 JlabopaTopHas pabota | | bubnuotexa [JOK
«HccnenoBanue AeCTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIDKYIIYIOCS 3apSKEHHYIO YACTHILY. ] bubnuotexa [JOK
Cuna Jlopenmna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas HHAYKIus. [loTok 1

BEeKTOpa MarHUTHOM uHAyKuuu. I1C




WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHTYKIIUN))

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIUH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIIKH C
TOKOM. DJIEKTPOMarHuTHOE IoJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapHBIX YaCTHII,
WHAYKIMOHHAS [I€Yb

10

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas pabora no teme
«Mar"suTtHoe I10JI€E.
DneKTpoOMarHuTHasi MHIYKIUS»

bubmnoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOaHus. 'apmoHnyeckue
KosebaHus. YpaBHEHUE
TrapMOHUYECKUX KOJeOaHH.
[IpeBparenue sHEprun

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Meproja MajbIxX KoyieOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH H MacChl TPy3a»




14

Koneb6arenbubiii koHTYp. CBOOOIHBIC
ANIEKTPOMArHUTHBIC KOJeOaHus B
UJeaTbHOM KOJIeOaTeTbHOM KOHTYPE.
AHanorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJICOaHUSIMU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIbBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyxaroMx
Kose0aHusX. BolHyKIeHHbIE
MexXaHU4YeCcKue Kojiebanus. Pe3onanc.
BI)IHY)KIIGHHBIC SHCKTpOMaFHI/ITHI)IC
KosaeOanus

bubnuoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYCHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpaucpopmarop. [Ipoussozacrso,
nepeaya u noTpediaeHue
JIEKTPUYECKON IJHEPTUN

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKHU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIHH.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM




KHU3HU

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts

bubnunoreka LIOK

21
pacrpocTpaHeHus U JJIUHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB bubnmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbHIE BOJIHBI, UX
23 CBOMCTBa U cKopocTh. [IIkana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
3JEKTPOMAarHUTHBIX BOJIH
[IpuHUUIBI paIUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpoCcTpaHEeHne
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus cseta. [loctpoenue bubmmorexa LIOK
p L p https://m.edsoo.ru/ff0cd4e0
M300pakeHU B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonHoe
73 BHYTpeHHee oTpakeHue. IIpenenbHbril bubmuoreka [IOK
YT'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaGopatopnas pabora «3mepenue bubmuoreka [IOK

TMOKa3aTeiIsd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a




JIun3el. [locTpoeHune n300pakeHuii B

30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmorexa HOK
- COPMY ' https://m.edsoo.ru/ff0cddle
YBenuueHue JIuH3bI
JlaGopaTopHas pabora
31 «HccnenoBanue cBOUCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro ceera. L{er. JlabopaTopnast
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Nnrtepdepennus creta. dudpaxims bubmmoreka [JOK
ceera. JIudpaknronHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6mmoteka [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npuOOpbI U yCTpoiicTBa
35 Y YCIIOBUS UX O€30MacHOTO
MIPUMCHCHHUS
I'paHUIBI TPUMEHUMOCTH
36 KJIaccuueckor Mexanuku. [locTynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameJieHre BpeMEHH B COKpaIlleHHe
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
. bubmuoreka [{OK
38 yacTUIbl. CBs3b MAcChl C SHEPTHEN U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTponbHas pabota «OnTuka. bubnmnorexa [JOK




OCHOBBI crielMaIbHON TEOPUHU
OTHOCHUTEIHLHOCTHY

https://m.edsoo.ru/ffOcf6£0

®otonsl. Dopmyna [Inanka. JHeprus

bubnunoreka LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 1IOK
HOJINOTEKA
41 otod(dderra. OneITe A. T.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akous! horodddexra. Ypasuenue
42 BﬁHmTegl)Ha Hq:[q)(i)OTOB(b(gCKTa bubmorexa LIOK
g ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanumna» ¢potodaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XUMHUYECKOE NEHCTBUE buGnuorexa [IOK
' https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuueckue ycTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
($oTORIEMEHT, POTOAATUHK,
coJIHeuHas ObaTapesi, CBETOIUO]]
bubmnoreka IIOK
Pemenue 3amau mo teMe «DI€MEHTEI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOU OIITUKI) )
Monens atoma Tomcona. OmIBITEI
46 Pesepdopna o paccesHuro o-4actu bubmmorexa [TOK
POOpA p 1 https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bubnunorexa LIOK
47 IToctynater bopa
TyJ1atel Hop https://m.edsoo.ru/ff0dOafa
W3nyuenune u nornoiienre GpoTOHOB
yi b bubnunorexa LIOK
48 MpY NEPEXO0e aToMa C OJJHOTO YPOBHS

SHEPTruM Ha Apyroi. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa




49

BomnHoBEIe cBOlicTBa YyacTUIl. BOJIHEI
ne bpoia. KopnyckyisapHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bub6nmoreka [IOK
https://m.edsoo.ru/ff0dOca8

50

OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpexnenenuio cocrasa
PAaAOAKTUBHOI'O U3JTYUCHUSA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJIMOAKTUBHOCTH Ha )KMBBIC
OpTraHHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnan.
DNEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnaz. ['aMma-usinydeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d116
2

53

DHeprusi CBSI3U HYKJIOHOB B siJIpe.

S nepubie peakuuu. SnepHbiin
peaktop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

bubmnoreka IIOK
https://m.edsoo.ru/ff0d135
6

54

OnemeHTapHbIe YacTULIBl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHUL.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3anMoaercTBUg. EnMMHCTBO
(bu3nyecKoil KapTUHBI MUPay

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

OTansl Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHOoe 1 MUPOBO33PEHUYECKOE
3Ha4YeHHE aCTPOHOMMHU. Bug




3B&3mHOTO Heba. Co3Be3aus, ApKue
3BE3 MBI, IIAHETHI, UX BUIUMOC
nBrokenne. ConHeyHas cucreMa

56

Couuue. CoHeuHass akTUBHOCTD.
Hctounuk sHeprun CosiHia v 3BE311

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
nociieioBaTelbHOCTH. BHyTpeHHee
cTpoenue 3BE31. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBosroniu CoJHIa U 3BE31

58

Mieunsiit I[1yte — Hama ['anaktuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B APAX TAIAKTUK

59

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

HepemeHHHe HpOGJ’IeMH ACTPOHOMHUU

61

Kontponbnas padoTa «2J1€eMEHTHI
aCTPOHOMHU U acTPOPHUIUKU»

62

O6o06matonuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B YKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyeJoBeKa

63

O6o0maromuii ypok. Poms 1 mecto




(GU3MKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O6o0maromuii ypok. Poib
64 (dbuzuveckoit Teopun B HOPMUPOBAHUH
MPEeACTABICHUH 0 PU3NIECKOM

KapTUHE MHpa

O6o06maromuii ypok. Mecto
65 (bU3UYIECKO KapTUHBI MHPaA B 00IIIEM
psly COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IIPEJICTABICHUN O IIPUPOAC

66 PesepBHbIil ypok. MaruutHoe noie.
DneKTpoMarHuTHasi MHAYKLHS

PesepBubiit ypok. OnTuka. OCHOBBI
67 CIICIMAIbHON TEOpUH
OTHOCUTEIBLHOCTH

Pesepnsiii ypok. KBantoBas dusuka.
68 DneMeHThl aCTPOHOMUU U

acTpo(U3UKH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d178
4
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmasl CpeaHeEro oﬁmero 06pa3OBamm

10.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpPax pojib U MeCTO (U3UKH B
(hopMUPOBaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B PAKTUYECKOU IEATEIbHOCTH

moaei

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, MHEpLUUalbHAas CUCTEMa OTCYETA, aOCOJIIOTHO
TBEPOE TEJO, UICATbHBIN Ta3; MOJETU CTPOCHHUS Ta30B, )KUIKOCTEH U
TBEPABIX TeJ, TOYEYHBIA JJIEKTPUYECKUU 3apsii — MpH pEIICHUU

¢bu3nveckux 3amaq

10.3

Pacnio3naBate (usnyeckue sBieHHS (MPOIECCH) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYIIPHO-KHHETHYECKON Teopuu
CTPOGHHUS BEUIECTBA M  DJJCKTPOAWHAMHKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE TMaJeHue
TeN, IBUKEHHE 10 OKPYKHOCTH, WHEpPIHs, B3aUMOJCHCTBUE TET;
g ¢y3us, OpOyHOBCKOE JABM)KEHUE, CTPOCHUE JKUJIKOCTEH U TBEPIBIX
TeJ, U3MEHEeHHE 00bEMa Tell IPU HAarpeBaHUU (OXJIAKIEHUH ), TETUIOBOE
paBHOBeECHe, UCTIApEeHUE, KOHJICHCAIUs, MJIaBICHUe, KPUCTAJUIM3aIlus,
KHUIIEHHUE, BJIAXXHOCTh BO3AYyXa, MOBBIIICHHE MABJICHUS Ta3a IMPH €ro
HarpeBaHWM B 3aKPBITOM COCYZAE, CBS3b MEXIy IapamMeTpaMu
COCTOSIHUS Ta3a B M30IPOIECCaX; ICKTPU3AIUS TeJ, B3aUMOJICHCTBHE

3aps/10B

10.4

OnucelBaTh MEXaHUYECKOE JBUKEHHE, HCIIOJb3yd (PU3NYECKUE
BEJIMYMHBI: KOOpPAWHATA, MyTh, MEPEMELIEHUE, CKOPOCTb, YCKOPEHUE,
Macca Tela, CWIa, HWMIYJbC Tela, KUHETHYeCKas DHeprus,
MOTEHIIMAJbHAs DJHEpPrusi, MexaHudeckas paboTa, MeXaHH4ecKas
MOIIIHOCTbh; IPU ONMUCAHUH MPAaBUIBLHO TPAKTOBATh (PM3HUECKUN CMBICI
UCTOJb3yEMBIX BEJIWYMH, UX OOO3HAYEHMS M EIUHHIIBI, HAXOJUTh
(opMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMUYUHY C IPYTUMHU

BeIn4YnHaMun

10.5

OnuceIBaTh HN3YUCHHBIC TCIIJIOBBIC CBOMCTBA TeJI M TEIIOBEIC SIBJICHUA,




UCTONB3Ysl (M3WUECKHe BEJIMYMHBI: JaBlIEHHUE Tasza, TeMIepaTrypa,
CpelHsisl KMHETHYeCKas 3HEPrusi XaOTHMUECKOTO JBMXXEHHUS MOJIEKYI,
CpEeIHEKBaapaTUYHAsl CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSA SHEprus, padoTa rasza, KodpGUIUEHT MO0JIe3HOro 1eHCTBUS
TEIJIOBOTO  JIBUTATENsl; IMPU ONMCAHUM TMPABWIBHO TPAaKTOBATh
(U3MYECKUN CMBICT HCIIOJIb3YeMbIX BEJIMYWH, HX OOO3HAYCHUS U
€IMHUILIBI, HAXOIUTh (OPMYJIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO

BCIIMYHHY C APYTUMH BECIUYWMHAM

10.6

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTPUYECKUE  SBJIEHUS  (MPOLIECCHI), HCMONb3yd  (U3HUECKUe
BEJIMYMHBI: NEKTPUYECKUI  3apsal,  JJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  TOJISA, IOTEHIMAJ, Pa3HOCTb IOTEHUUAIOB; IMpU
OMMCAaHUU TPABWILHO TPAKTOBATh (PUIUUECKHII CMBICI HCIOJIb3yEeMBbIX
BEJIMYMH, WX OOO3HAYEeHUS U EIUHUIIBL, YKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIIME  JAHHYIO (U3UYECKYI0 BEIMYMHY C  JIPYTHMHU

BEiIn4YnHaMu

10.7

AQHAIM3UPOBATh (U3WYECKUE TIPOIECCHl W SBICHUS, HCIIOIB3YS
¢u3nvecKne 3aKOHbI M MIPUHIUIIBL: 3aKOH BCEMUPHOTO TsAroTenus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpPaHEHUS] MEXaHWYECKOW SHEPTHUH,
3aKOH COXpaHEHUsl UMITYJIbCA, IPUHLHUI CYNEPIIO3UIUN CUII, TPUHIUIT
paBHONpPaBUsl HMHEPUUAIBHBIX CUCTEM OTCYETA;  MOJIEKYJISIPHO-
KUHETHUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBA3b
CpeaHeld KUHETHUYECKOM JHEPruu TEIIOBOIO JBHXKEHUS MOJIEKYJ C
abCOMIOTHON TemIepaTypoid, MEepBbI 3aKOH TEPMOIMHAMHKH; 3aKOH
COXpAaHEHUs JJIEKTPUYECKOro 3apsia, 3akoH KynoHa; mnpu 3ToM
pasznuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKoe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_UpI, O6J'IaCTI/I) MNPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIC TPHUHIUIIBI JIEUCTBUS MAIlWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyaTh yCIOBHS UX 0€30MacHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HHU

10.9

BhIOMHATE SKCTIEPUMEHTHI TIO HCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; TIpU
aToM (GopMyaupoBaTh TpodiemMy (3agady) W THUIMOTE3y ydeOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

10.10

OCYHJ;CCTBJ'ISITB IpsAMBIE W KOCBCHHBLIC HN3MCPCHUMA (1)I/I3I/I'—ICCKI/IX
BCJIIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh U3BCCTHHIC METO/IbI OLICHKN HOFpCI.HHOCTCﬁ H3MepeHI/Iﬁ




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (U3MYECKMMH BEIWYMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN; NPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUPOBaTh pe3ylbTaThl IMOJYYEHHOH 3aBUCUMOCTHU
(bu3MYeCKUX BETUYMH B BUJE TabIuI U rpaduKoOB, J1e1aTh BBIBOJIBI 10

pe3yJibTaTaM HCCIIEA0BaHUS

10.12

CobmromaTh mpaBWiia  0O€30MAaCHOTO  TpyAa TpPH  MPOBEACHUH
UCCIICIOBAaHU B  paMKax y4eOHOro JKCIEpUMEHTa, y4deOHO-
HCCIIEIOBATENILCKOW U TMPOECKTHOM AEATEIIBHOCTH C HMCIOJIb30BAHUEM

M3MEpUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYy10BaHUS

10.13

Pemate pacuérHple 3aa4d ¢ SIBHO 33JaHHONW (PU3NYECKON MOJENbIO,
UCHOJIb3ysd (PU3MUECKUE 3aKOHbl M IPHHLMUIBI, Ha OCHOBE aHaJIN3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PUBHYECKYI0 MOJiedb, BBLAEIATH
(du3nyecKkre BEIUYUHBI U (POPMYJIIBI, HEOOXOAUMBIE I €€ PelieHus,
IIpOBOAUTD paCLIéTBI U OICHHUBATDH PCAJIbHOCTD IMOJIYYCHHOI'O 3HAYCHUA

(bu3nUecKoil BETUYNHBI

10.14

Pemrate Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaThb JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCTIOUKY paCCY)K,I[CHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

10.15

Hcnonb3oBaTe NOpU  peUIeHHH y4eOHBIX 3a7ady  COBPEMEHHBIE
UHGOPMALIMOHHBIE TEXHOJIOTUM JUIsl IOMCKA, CTPYKTYpUpPOBaHMUS,
WHTEPIPETAlMA W TPEJCTABICHUS Y4eOHOW M HAYYHO-TIOMYJISPHOM
nH(pOpMaLIMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHUKOB; KPUTHUYECKU

AHAJIIU3UPOBATD MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO

10.16

[IpuBonuTh mpHUMeEpHl BKJIa/la POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIEro

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

10.17

Hcnonb30BaTh TEOpEeTUUYECKHE 3HAHUS O (DU3MKE B TOBCEIHEBHOU
KHU3HH 17151 oOecTiedeHns: 6e30MacHOCTH Mpu o0pallieHnu ¢ mpubdopamu
U TEXHUYECKUMH YCTPONCTBAMH, JUISI COXPAaHEHHsS 3JI0pOBbS U

cOOJII0ICHHSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Karollel cpefie

10.18

PaGorare B rpymnmne ¢ BBINOJIHEHHEM Pa3IMUYHBIX COLHUANBHBIX POJei,
IUIaHUPOBaTh ~ paboOTy  TPYIIbI,  palMOHAIBHO  paclpeiensiTh
0053aHHOCTM M IUIAHUPOBATh JIEATENBHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, AJE€KBAaTHO OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHHUKOB

IpyNIbl B pelIEHHE paccMaTpruBaeMoil mpoOaemMbl




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBamm

11.1

JleMOHCTpUpOBaTh Ha NpHUMEPaxX poJib M MecTo (U3UKH B
(hopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOU JIEATEILHOCTH

.]'IIOI[GIZ, OEJIOCTHOCTh U €AUHCTBO (1)I/I3I/ILI€CKOI71 KapTUHbLI MHUpPa

11.2

Y4YuTHIBaThH T'paHULIbI IPUMCHCHUA U3YYCHHBIX (1)I/I31/I‘16CKI/IX MOJICIICH:
TOYCYHBIN 3JICKTpI/I‘leCKI/Iﬁ 3apsn, SAACpHasd MOACIIb aTOMa, HYKJIOHHAsA

MOJIEJIb AaTOMHOTO SiApa MPH pelIeHNH (pr3nYecKux 3aaad

11.3

PacnoznaBate (usnyeckue sBieHHS (MPOIECCHI) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB  DJJICKTPOJUHAMUKA W  KBAaHTOBOW  (DM3HKWU:
JNEKTPUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHUMHYECKOE,
MarHuTHOE  JIGHCTBHMSI  TOKa, B3aMMOJICHICTBHE  MAarHUTOB,
JIEKTPOMArHUTHAasE WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIsA Ha
MPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij, JJICKTPOMArHUTHBIC
KoJeOaHUs W BOJIHBI, MPSMOJUHEHHOE pacIpOCTpAaHEHUE CBETA,
OTpaXeHHe, TpeloMiieHHue, HHTepdepeHuus, AuPpakaus U
MOJIApU3allvsl CBETa, AUCIEPCHs cBeTa, (POTodNMeKTpuuecKuil ekt
(boTtoapdexrt), cBeTOBOE maBICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HMCKYCCTBEHHas

PaauOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIE CBOWCTBAa BemlecTBa  (DJIICKTPUYECKUE,
MarHuTHbIE, OMTHYECKUE, IEKTPUUECKYIO MPOBOJAUMOCTh Pa3IHUHbIX
Cpel) U DJIEKTPOMArHUTHBIE SBIEHUS (TPOLIECCHI), HCIOIB3YS
¢u3nueckre BENUMYMHBL:  JJIEKTPUYECKUH  3aps, CHJa  TOKa,
ANIEKTPUYECKOE  HANpPSDHKEHHWE,  DIIEKTPHUECKOE  COMPOTHUBIICHUE,
paszHocTh noTeHnuanos, JJIC, pabora Toka, WHIAYKIHS MarHUTHOTO
mons, cuia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH,
OHEPTUA IJJICKTPUICCKOI0 W MArHuTHOI'O l'IOJ'IeI\/’I, nepuoa M Yacrora
KoJiebaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CUjia TOKa B MPOIecce
TaQpMOHMYECKHX  DJIEKTPOMArHUTHBIX  KOJeOaHWH, (boxycHoe

PacCTOSAIHUEC U OINTHUYCCKAad CHJIa JIMH3bI; MPHU OIHMCAHUU IIPABUIIBHO




TPaKTOBaTh (PU3MYECKHI CMBICT HCHOJIB3YEMbIX BEIMYHMH, UX
0003HaYeHUsT W EOUHMIBI, YKa3blBaTh (OPMYIbI, CBS3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BEJIMYUHY C APYTUMU BETMYUHAMU

11.5

OnuceiBaTh HU3YUCHHBIC KBAHTOBBLIC SABJICHUSA U IPOLICCCHI, NUCIIOJIb3Ys
(bl/ISI/ILIeCKI/IC BCJIIMYHHBI: CKOPOCTH OJJICKTPOMArHWTHBIX BOJIH, IJIWMHA
BOJIHBI M 4YacTOTa CBE€TA, DHCPIrusad MW HMIIYJIbLC (bOTOHa, nepuon
nojrypacmnanga, OSHEpruss CBIA3M ATOMHBIX A4C€p, HIpH  OINHMCAaHUU
IIpaBHUJILHO TPAaKTOBATb (bmnqecxnﬁ CMBICJI UCIIOJIB3YEMbIX BCJIMYHUH,
HX 0003HAYeHUs U CAWHUIBI; YKa3bIBaTb (bOpMy.TIBI, CBA3BIBAIOIIHNC
JaHHYIO (bI/IBI/ILIeCKYIO BCIUMYHWHY C APYTHMHU BEJINYHMHaAMH, BBIYUCIIATH

3HaUeHUE (PU3NICCKON BEITMUIUHBI

11.6

Ananu3upoBath (U3MYECKHE TPOLECCHl W SBJICHUS, HCIOJb3Ys
¢usznyeckue 3aKOHBl M OPUHOUNBL:  3akoH OMma,  3aKOHBI
MOCTIEIOBATEIBHOTO W MApaUICIbHOTO COCAMHEHUS IPOBOJIHUKOB,
3akoH JIxoyns — JleHna, 3aKOH 3JICKTPOMAarHUTHOW HMHAYKIIUH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPaHEHUs] CBETA, 3aKOHBI OTPAXKCHHS CBETA,
3aKOHBl  IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTeHHa A
dotorddekra, 3aKOH COXpaHCHHS] JHEPrHHM, 3aKOH COXpPaHCHUS
UMIYJIbCa, 3aKOH COXPAaHEHHS DIIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHCHHMs  MaccoBOr0  4YHcla, IOCTyJaTel  bopa,  3aKkoH
paZIMOAaKTHBHOTO pacmajga; TMpHd 3TOM  pa3inyaTh  CJIOBECHYIO
(GOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKECHHUE M YCIOBHUS

(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGI[GJ'ISITI) HaIpaBJICHUEC BCKTOPAa HWHAYKIUHW MArduTHOI'O I10JIA

MMPpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

11.8

Ctpouth ¥ ONHCHIBaTH H300paKEHUE, CO3[]aBAEMOE TUIOCKHM

3€pKaJIOM, TOHKOW JIMH30M1

11.9

BEIMOTHATE SKCIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PH3UUECKUX SIBICHUHA U
MIPOILIECCOB € UCHOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX U3MEPEHUil; mpu
3ToM (opMyIHpoBaTh MpoOieMy (3agady) M TUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  cOOMpaTh  YCTaHOBKY W3  IPEIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcyiecTBiiTh MpsIMbIE U KOCBEHHbIE M3MEpPEeHMs] (PU3MUEeCKHX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJIBHBIN CIIOCOO H3MEPEeHUs U

HCIIOJIB30BaTh N3BCCTHBHIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ H3MCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH C MCTOJb30BaHUEM

NpSAMBIX ~M3MEPEHUN; TpU ITOM KOHCTPYHPOBATh  YCTAHOBKY,




(buKcupoBaTh Pe3yabTaThl MNOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYUH B BUJE TaOnMIl U rpauKoB, NenaTh BHIBOABI MO pe3ysibTaTaM

HCCIICOOBAHUA

11.12

Cobnromate mpaBwiia 0€30MACHOTO  Tpyda TMPH  MPOBEICHHUU
UCCIIEOBaHMH B paMKax y4eOHOro OSKCIIEpUMEHTa, y4eOHO-
UCCIIEIOBATENIbCKON M MPOEKTHOM JAEATEIBHOCTH C HCIOJIB30BaHUEM

W3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHple 3a/lauyu ¢ SBHO 3aJJaHHOW (DU3UYECKON MOJIETIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaIM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh (DU3MYECKYI0 MOJEIb, BBIACIATH
(dbuzmvecKkrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC IJIs €€ pEIICHHS,
MIPOBOAMUTH PAcU€Thl U OLEHUBATh PEATLHOCTH MOJIYYEHHOTO 3HAUYCHUS

(hU3HUYECKON BETUIMHBI

11.14

Pemars KaueCTBEHHbIC 3a/1a4H: BBICTPANBATh JIOTUYECKHU
HEMPOTUBOPEUHUBYIO LIEMOYKY PACCYKIECHUW C OMOPOM Ha M3YYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/III€CKI/IG SABJICHUS

11.15

Wcnonp3oBath mpu  pelleHUd yuyeOHBIX 3aJad  COBPEMEHHbBIE
WHPOPMAIIMOHHBIE TEXHOJIOTUU JUISI TOWCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpETallMd M HNpPEeJCTaBIeHUs Y4eOHOW M Hay4dHO-IONYJISPHOM
uHbOpMalUY, TOJIYYEHHOW M3 pa3IMyYHBbIX MCTOYHUKOB; KPUTHYECKU

aHATM3UPOBAThH MOTyYaeMyr0 HH(OPMAIHIO

11.16

OOBSCHATh MPUHIUIBI ACUCTBUS MAIIMH, TPUOOPOB M TEXHHUYECKHUX
YCTPOWCTB; pa3nyaTh YCIOBUS WX O€30MaCHOTO HCIOJIb30BAaHUS B

OBCETHEBHOM KU3HU

11.17

[IpuBonuTh mpHUMeEpHl BKJIa/la POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

11.18

Hcnonb30BaTh TeopeTHdyeckue 3HaHUSA MO (U3MKE B MOBCEIHEBHOMN
KHU3HH 17151 oOecTriedeHns: 6e30MacHOCTH Mpu o0pallieHnu ¢ mpubdopamu
U TEXHUYECKUMM YCTPOHCTBaMH, JUISI COXPAaHEHHs 3/I0pOBbs U

cOOIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpYKarollel cpezie

11.19

PaGorare B rpymre ¢ BHIMOJHEHHEM PAa3IMYHBIX COIMAIBHBIX POJIEH,
MJIaHUPOBaTh  pabOTy  TPYNIBI,  palMOHAIBHO  paclpenemsiTh
00S13aHHOCTH ¥ TUIAHUPOBATh JIEATEILHOCTh B HECTaHIAPTHBIX
CUTyalHUsIX, aJCKBaTHO OLEHMBATh BKJIAJ KaXJOTO W3 YYACTHUKOB

IPYIIIBI B PELIEHHE pacCMaTpUBAEMOM MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pasnen
a

Koxa npoBepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoxae. HayuHbie
METO/1bl TIO3HAHUS OKpYKaromero mupa. Pois
JKCIEpUMEHTA W TEOpUH B  IIpouLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue GU3NYECKUX SIBICHUH U
npoueccoB. Hayunsie runoressl. Gusnyeckue
3aKOHbl U TEOpUHU. ['paHuUlbl MPUMEHUMOCTHU
(buznuecKux 3aKOHOB. [Tpuniun
cooTBeTcTBUs. Ponb u Mecto usuku B
(hopMupoBaHUH COBPEMEHHOMN HAay4YHOU
KApTUHBI MHpa, B MIPaKTUYECKON

NESITENbHOCTH JIFOIEN

MEXAHUKA

##HPartH#KTHEMATUKA

2.1.1

Mexann4geckoe JBHIKCHHC. OTHOCUTENIHLHOCTD
MCXaHHUYCCKOI'o ABHKCHMA. Cucrema oTcuéra.

Tpaexropus

2.1 2.1.2

[lepemenienue, ckOpocTh (CpeHsiss CKOPOCTD,
MTHOBEHHAasl  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOUYKM, UX MPOEKIHMH Ha OCHU
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEpEMENICHUH U CIIO)KEHNE CKOPOCTEN

2.1.3

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKECHUE. I'padpuxu
3aBUCHMOCTH KOOpJIMHAT, CKOpOCTH,

YCKOPCHUA, nyTn u NepeMCIICHUS




MaTepUaIbHOU TOUKHU OT BpEMEHU

CBoOopgHoe majienue. Y CKopeHue CBOOOTHOTO

IHagcHus

2.1.5

Kpusonnuelinoe nBuwxeHue. PaBHomepHOE
JBWKEHHE  MaTEepUAIbHOM  TOYKM MO
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAs
CKOpOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

2.1.6

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHApSAJOB, LICNHBIE U PEMCHHbIE

nepenadn

[IpakTnueckue paboTHI. N3mepenue
MTHOBEHHOH  CKOPOCTH. HccnenoBanue
COOTHOUICHUSI MEXKIy IYTSIMH, IIPOUICHHBIMU
TEIOM 33  [OCJEIOBaTEeNbHBIE  pPaBHbBIC
IIPOMEXKYTKU BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIKCHUU C HAa4YaJbHOM CKOPOCTBIO, PaBHOM
Hymw0. M3yueHne NBHKEHUS IapuKa B BA3KOU
KHUIKOCTH. V3ydyeHue  IBIWKEHUS — Tela,

OpOILIEHHOT0 TOPU30HTAIBHO

22

#iHPart## IMHAMUKA

221

[TprHIHND OTHOCHUTEIIbLHOCTH ["anmunes.
Ilepebii 3axkoH Herotona. HMuHepuuanbHble

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepro3uuuu

CHUJI

223

Bropoii 3akoH HproToHa U1 mMaTepHalbHOU
TOYKM B MHEPLUAIBHOW CHCTEME OTCUYETa
(UCO). Tpernit 3akoH HeroToHa ans

MaTCpraJIbHBIX TOUCK

224

3aKoH BCCMHUPHOI'O TATOTCHUA. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus




CKONBKGHUST W  CHJAa TPEHUS  TIOKOS.
Koaddunment tperns. Cuna conmpoTHBIICHUS

IIpU ABHXKCHUU TEJIA B X KUJKOCTHU MJIU Irasc

227

HOCTyrIaTeJ'IBHOG M BpamaTC€JIbHOC ABHXKCHHUEC

a0COFOTHO TBEPIOTO TeTa

228

MOMGHT CHJIBI OTHOCHUTCJIBHO OCHU BpaIJ_IeHI/Iﬂ.
[Tnedo cunbl. YciloBUsS paBHOBECHS TBEPIOTO
teaa 8 UCO

229

TexHudyeckue  yCTpOMCTBA:  IOALIMITHMKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue paboOThl. M3ydeHue NBUKCHUS
Opycka IO HAaKJIOHHOM TIJIOCKOCTH IOJ
JICHCTBUEM HECKOJbKUX cuil. VccremoBaHue
3aBUCUMOCTHU CHJI YIIPYIrOCTH, BO3HUKAIOIINX
B JepOPMHPYEMO TPYKUHE M PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopMaluu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUA

2.3

##H##Par#H##3AKOHbBI COXPAHEHIA B MEXAHUKE

NMmnynsc MarepuaabHOM TOYKH, CHCTEMBI

2.3.1 MaTepUaIbHBIX TOYeK. Mmmynec cuinbl u
W3MEHEHHE UMITyJIbCca Tela
53 3akoH coxpaHenuss umnyiaeca B HCO.
o PeakTuBHOE nBMXEHNE
233 Pabora cuibl
234 MOo1HOCTh CHIIBI
53 Kunernueckas sHEprus MaTepualbHON TOUKH.
o TeopeMa 0 KHHETHYECKOW SHEPTUH
[TorenmmaneHass sHeprud. I[loTeHnManbHas
36 SHEprus yIpyro nepopMupoBaHHON
o npyxuHbl. lloTeHuuanbHas sHeprus Tena
BOJIM3M OBEPXHOCTH 3eMIIU
537 [loTeHuManpHblE U HEMOTEHUUAIBHBIE CHJIBL.

CBi3b pa6OTBI HECMMOTCHIUAJIBHBIX CHII C




U3MCHECHUCM MEXaHUYIeCKOM SHEpPIrun
CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA

MEXaHUYeCKOM OHEpPIrun

2.3.8 VYhpyrue u Heynpyrue CTOJIKHOBEHUS
530 TexHUYeckue ycTpONCTBA: IBUIKCHHE PAaKerT,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuueckue pabotel. M3yuenue cBs3u
53,10 CKOpPOCTEM Tel Mpu HEYIpyroM yzaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHHYECKOU OHEPIuu T€jia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

#H#Part##OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUH. BbpoyHnoBckoe
neuxenue. luddysus. Xapakrep ABHKEHUS U

B3aI/IMOI[€I\/JICTBI/I$[ HacCTull BEICCTBa

3.1.2

Mogenu CTpoeHMsI Ta30B, KUIAKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.1.3

Macca wMonekyn. KomnmuecTBo BemiecTBa.

[TocTostHHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama temneparyp Lenscus

3.1.5

Mopnens  uapeanpHOoro  rasza.  OcHoOBHoOe
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TCOPHU UACATBHOI'O Ira3a

3.1.6

AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KUHETUYECKON HHEPTUU TEMJIOBOTO JIBUKEHUS

yactul rasa. [lIkama temneparyp KenbBuna

VpaBuenue Kianeitpona — Menaeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/ISOHpOHCCCBI B NACAJIbHOM
ra3€¢ C IIOCTOSIHHBIM KOJIMYCCTBOM BCIICCTBA:

n30TepMa, H30Xopa, u3obapa




TexHnuueckue YCTpOIMCTBA: TEPMOMETD,

OGapomerp

3.1.10

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3/JlyXa B KJIaCCHOM KoMHate. MccnenoBanue
3aBUCUMOCTHU MEXY ITapaMeTpaMu COCTOSIHUSA

Pa3pEeIKECHHOI0 ra3a

32

OCH

OBbI TEPMO/JMHAMMKHA

3.2.1

TepmoanHamuueckass cucremMa. BHyTpeHHss
SHEPTUsi TEPMOJMHAMHYECKOM CHUCTEMbI U

CIoCcOOBI €€ N3MEHEHNS

322

KommyecTBO TEnaoTH U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIILHOI'O Ira3a

323

Buasl Temmonepenayu: TEMJIONMPOBOIHOCTD,
KOHBEKIIMS, M3JIy4eHUe. TernoéMKOCTh Tela.
VYnenpHas TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCILIOTHI IIPU TCILIOIICpCaauC

324

[TepBriii 3akoH TepMoauHamMuku. [Ipumenenue
IIEPBOI0 3aKOHa  TEPMOJAMHAMHUKU K
uzonporneccam. ['padudeckas HHTepHIpeTanus

paboThI Taza

325

TenmoBble MamuHbl. [IpUHIMOBI  AEHCTBUS
TEIUIOBbIX MamuH. [IpeoOpa3zoBaHus sHepruu
B TemwIoBbIX MammHax. Koadduuuenr
nonesHoro  geiicteus  (mamee —  KILJ)

tertoBord MamuHel. [{ukin Kapro u ero KII/]

3.2.6

Bropoi 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpoiieccoB B MPHPOJE.
TertoBeie JIBUTATENH. DKOJIOTUYECKUE

HpOGJIeMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropasus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUTTHUOHCD

3.2.8

[IpakTuyeckue pabotsl. M3mepenue ynensHoOM

TEIIOEMKOCTH




33

#HH#Par###AI'PEI’ATHBIE COCTOAHIMA BEHIECBA. ®A30BLIE

ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KOHICHCAIIUS.
HUcnapenue u KkureHwe. YeiabHas TeEIIOTa
napooOpa3zoBaHusl. 3aBUCHMOCTh

TEMIICPATYPhI KUIICHHUA OT JaBJICHUA

332

AOconioTHAgS M OTHOCHUTENLHAS BIIAXKHOCTH

Bo3ayxa. HacelmeHHsli nap

333

TBépnoe TEJIO. Kpucrammueckue u
amopdHble Tena. AHHU30TPONHS  CBOWCTB
KPHUCTAJIJIOB. >KI/IZ[KI/I6 KpucCTalJbl.

COBpeMCHHHC MaTCpHraIbl

334

IInaBnenue wu KpUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

335

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

TexHudyeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOpPUMETp,  TEXHOJIOTUHU
IIOJIy4EHHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

[IpaxkTrueckue paboThI. H3mepenue

BJIQ)KHOCTHU BO3JyXa

SJIEKTPOAMMHAMUKA

4.1

##HPartH#IJIEKTPOCTATUKA

4.1.1

OnexTpuzanuus Tel. DJIEeKTPUYECKHM 3apsi.

I[Ba BHUJId DJICKTPUUCCKUX 3apA10B

4.1.2

HpOBOI[HI/IKI/I, AUIJICKTPUKU n

MOJYTPOBOTHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

B3aumoneiicteue 3apsanoB. 3akon Kymnona

DIIeKTpUYEeCKoe  IOJIE. Hanpsxénnocts
ANEKTPUYECKOTO OJIS. [TpuHIMn
CYHEpIO3ULINH. Jluann  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

PaGora cwun SJICKTPOCTATHUYCCKOI'O  IIOJIA.




ITorennuan. PasHOCTE MOTEHITNAIOB

HpOBOI[HI/IKI/I U AUBJICKTPUKKW B IIOCTOSHHOM

4.1.7 JJIEKTPUYECKOM  moje.  [Iuanexrpudeckas
IPOHHULIAEMOCTb
DIIEKTPOEMKOCTb. Kongaencarop.
4.1.8 ONeKTPOEMKOCTh  IIOCKOTO  KOHIEHCATOpA.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOII,
110 JJIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa,
o 3a3eMJICHHE 3JIEKTPOIpUOOPOB, KOHIEHCATOD,
KCEpPOKC, CTPYHHBIN IPUHTEP
4110 [IpakTnueckue paboTHI. N3mepenue

SHGKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

HHPart#HTIIOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

Ycaopus CyHICCTBOBaHHA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. Mictounuku Toka. Cuiia
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DNEeKTpUUECKOe CONPOTUBJIECHHE. Y IEIbHOE
o CONPOTHUBIICHUE BEILIECTBA
494 [TocnenosarensHoe, napajuieiabHOe,
o CMEIIaHHOE COEIMHEHUE TTPOBOTHUKOB
Pabota anexTpudeckoro Toka. 3akoH J[koyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DJIC) u
127 BHYTPEHHEE COMPOTUBIICHNE MCTOYHHKA TOKA.
o 3akoH Owma jns1 TONHOW  (3aMKHYTOM)
anekTpuyeckoit enu. Koporkoe 3amMbIkanne
DneKTpoHHAas MIPOBOJIUMOCTH TBEPIBIX
128 METaJUIOB.  3aBHCHUMOCTb  CONPOTUBIICHUS

METaJJIOB oT TEeMITepaTypHhI.

CBepXIpoBOIUMOCTh




4.2.9

DJIeKTpUYeCKu TOK B Bakyyme. CBoHMCTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoAHUKHU. CobcTBeHHAS u
pUMecHast POBOANMOCTD
OJIynpoBOAHUKOB. CBOHCTBa p-n Inepexoza.

[TonynpoBoIHUKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKUH  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JICCOLIMAIUS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMoCTOSITEIbHBIT U HECaAaMOCTOSATEIbHBIN
pa3psa. Pa3nuuHble TUIIBI CaMOCTOSATEIBHOIO

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA:! aMIIepMeTp,
BOJIBTMETP,  peOCTaT, HCTOYHUKU  TOKa,
JJIEKTpOHArpeBaTeIbHbIE puOOpHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPBI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHBII O/,
TEPMHUCTOPHI u (boTope3nucTopsl,

HOJ'IprOBO}IHHKOBLIfI Auona, raJJbBaHUKa

4.2.14

[IpakTnueckue paboTHL. N3yuenne
CMEIIAHHOTO COEANHEHMSI PE3UCTOPOB.

N3mepenne DOJIC uCTOYHMKAa TOKa M €ro
BHYTPEHHEro comnpoTusieHus. Habmonenue

ANIEKTPOITH3a

11 KIIACC

Kon
pasnen

Koanposepsiemoro
3JIEMEHTAa

IIpoBepsiemble 371eMeHThI COACPKAHUS




OJIEKTPOAMHAMUKA

4.3

#HH#HParH#MATHUTHOE I10JIE. OJIEKTPOMAI'HUTHAA UHAYKIA

43.1

IlocTosanuple Maruuthel. B3aumonelctsue

IIOCTOSAHHBIX MAarHuToOB

432

MaruauTtHoe mone. Bexkrop MarHuTHOM
uHaykuuu.  IlpuHnun — cynepnosuuun.
JIuaun MarnutHOM wuHAYKuuu. Kapruna
JUHUM  MArHUTHOM  MHAYKIMU  TIOJS

IIOCTOSAHHBIX MarHuToB

433

MarHuTHOEe TOJIe TPOBOJHHKA C TOKOM.
KaprtuHa nuHMIA 1ONS AJIMHHOTO TPSIMOTO
NPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO
NPOBOJHMKA, KAaTyIIKU € TOKOM. OmbIT
Opcrena. BzanmozaeiicTBue IpoBOJIHUKOB C

TOKOM

4.3.4

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

Cuia JlopeHua, €€ MOAyJb U HAIpaBJICHUE.
JIBro>keHue  3apsDKEHHOM — 4acTUUbl B
OJIHOPOJIHOM MarHuTHOM Tmoje. Pabota

cuisl JIopeHna

4.3.6

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpa Mar"HuTHOM HHAYKIIUU

4.3.8

O/C WHIYKIHUU. 3aKkoH

3JEKTpOMarHuTHOM nHAyKunn dapaznes

4.3.9

BuxpeBoe »snextpuueckoe rmone. IJ[C
UHAYKIMM B MPOBOJHHKE, IBMKYLIEMCS
moCTYynaTeJibHO B OJHOPOAHOM MAarHMTHOM

I0JIC

4.3.10

[IpaBuno Jlenna

43.11

I/IHJIYKTI/IBHOCTB. SIBnenue CaAMOUHIOYKIHH.

OJ1C caMOMHAYKIIMH

4.3.12

9Heprm[ MAaroMuTHOrO II0JIs1 KaTymKu C

TOKOM




4.3.13 DIJIEKTPOMArHuTHOE T0JIe
TexHuyeckue yCTpPOHCTBA: MOCTOSHHBIC
MarHuTHI, AJIEKTPOMArHHUTHI,
4.3.14 3JIEKTPOJIBUTATENb, YCKOPHUTEIN
3JEMEHTapHBIX  YacCTHUL, HWHIYKIMOHHAs
neyb
[IpakTrueckue paboTHI. N3yuenue
MarHMTHOTO TOJs KAaTYIIKH C TOKOM.
4.3.15 UccnenoBanue A€UCTBUS  MOCTOSHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccienoBanue

SABJICHUA OJICKTpOMar HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

#HH#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnast cucrema. CBoOOIHBIE
KojeOanus. ['apMoHMYEecKne KoaeOaHusl.
[lepuon, wacrora, ammumTyga u ¢asza

KoJicOaHuit

[IpyxuHHBIH MasTHUK. MaremarudecKui

MasiTHHUK

5.13

YpaBHeHHE TapMOHHUYECKUX KOJIeOaHUil.
Kunematuueckoe u OUHAMHAYECKOe

OIMCAaHME KOJeOaTEILHOTIO JABHKCHU A

5.14

[Ipespamenue SHEPruu pu
FapMOHMYECKUX  KOJIeOaHUSX. Cs13p
aMILTATY /b Kosie0aHui UCXOHOMN
BEJIMYMHBI C aMIUIUTyJaMu KosieOaHuil eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTyp.  CBOOOJHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHHs B
uaeaJbHOM  KONeOaTelIbHOM  KOHTYpE.
AHaorusi MeXIy MEXaHWYeCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA SHEPIruu B HACAIIBHOM




KOJIeOaTeIbHOM KOHTYPE

BbIHyX/1IeHHBIE MEXaHUUYECKHE KOJIeOaHuUs.
Pes3onanc. Pesonancuas KpHBasl.
Beinyx1eHHbIE 3JIEKTPOMarHuTHbIE

KOJIEOaHUS.

[lepemennbiii  TOok.  CHHYyCOUAANBHBIN

MIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOT0 TOKA.
AMIUIUTYAHOE M JEHCTBYIOIIEE 3HAYCHUE

CUJIbI TOKA U HAITPSAXKCHUA

5.1.10

Tpancdopmarop. [IponsBoacTBoO,
nepesaya U MoTpeOsIeHue AIEKTPUUYECKOM
SHEPIUM. OKOJIOTMYECKHE PHUCKH IpHU
MIPOU3BOJACTBE JJIEKTPUUECKON DHEPIUHU.
KynpTypa ncnonb3oBaHus 31€KTPO3IHEPTUU

B IOBCEIHEBHOU KU3HU

5.1.11

TexHunueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUIECKHUH 3BOHOK, JTMHUH

QJICKTpoIepcaaqd

5.1.12

IIpaktnueckne pabotel. McciaenoBanue
3aBHCUMOCTH TepuoJia MaJblX KosieOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MacChl
rpy3a. MccnenoBanue nepeMEHHOTO TOKa B
Lenu M3 IOCIEA0BAaTEIbHO COEIMHEHHBIX

KOHACHCATOPpA, KaTYIIKH U PE3UCTOpPA

5.2

#H#HPariH#MEX AHNYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJTHBI, YCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHHe " IPOJOJIBHBIC BOJTHBI

52.2

###Part## Nutepdepentius u audpakuus

MEXaHHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3BYyKa.

BricoTta Tona. TemOp 3Byka




524

ONEKTPOMarHuTHbIE  BOJHBL. Y CIOBUSA
M3JIy4eHHUSI  AJIEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuentanus BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHUE, MOIIPH3aLus,
mudpakuusi, uHTepdepenuus. CKopocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

Ikana 3JIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIEeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHUUOBl pPafnMOCBSI3M U TEJIEBUICHUS.
Pannonokanus. DJIEeKTPOMarHuTHOE

3arpsA3HCHUC OKPY)KaIOIHeﬁ Cpeabl

5.2.8

TexHuueckue YCTpONCTBA: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTpPa3ByKOBast
JUAarHOCTUKAa B TEXHUKE M MEIULUHE,
panap, panuoOnpUEMHHUK, TEJNEBU30DP,

anTeHHa, tenedon, CBU-neup

53

#H#HPariH#HOIITUKA

5.3.1

[IpsimonuHENHOE pacIpOCTpPaHEHUE CBETA

B OJTHOPOJIHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS
ceera. IlocTtpoenne u3z00pakeHHl B

IIJIOCKOM 3€pKajic

533

[Ipenomnenue CBETa. 3aKoHBI
MPEJIOMIIEHUS CBETa. AOGCOTIOTHBIH

ITOKas3aTciib MPECIOMIICHUA

534

[Tonnoe BHYTpPEHHEE OTpa)kKE€HUE.
[IpenenbHBIl Yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

535

Mucnepcuss  cBera. CIIOXKHBIM  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobwuparonue ¥ paccerBaIONINe JIMH3BL.




Tonkas nuH3a. POKYCHOE PACCTOSAHUE M
ONTHYECKass  CWjia  TOHKOM  JIMH3BL
[TocTpoeHnne n300pakeHN B COOMPAOIINX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOM JIMH3BIL. YBEJIMYECHHUE, JaBacMOE

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITHUKH

5.3.8

HNurepdepennius  cBera.  KorepeHTHbIe
HMCTOYHUKHU. YcnoBus HaOII0IeHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEP()EPEHIIMOHHON KapTHHE OT JIBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

5.39

Hudpakuus  cBera.  JludpakuuonHas
peméTka. YcnoBue HaOMIOJEHUS TIIaBHBIX
MaKCHMYMOB npu naJICHUH

MOHOXpPOMATHYE€CKOIO CBCTa Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

Honﬂpnsaum{ CBCTa

5.3.11

TexHnueckue ycTpoWcCTBa: OYKH, JIyIa,
¢doToanmnapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOII, TEJECKOII, BOJIOKOHHAsI
OITHKA, T paKMOHHAs pemeérka,

IoJIsIpon g

5.3.12

IIpaxkTrueckue paboThI. H3mepenue
nokasarens npenomnenusd. Mccienosanue
CBOWCTB  HM300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuiel TPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKHU. ITocTynatsl TEOPUH
OTHOCHUTEIIBHOCTH: MHBApHUAHTHOCTh
MOZYJIsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHITATT OTHOCUTEIILHOCTH DWHIIITeHHA




6.2

OTHOCHTENHLHOCTD OJHOBPEMCHHOCTH.
3aMCIIH€HI/I€ BpCMCHU W  COKpAUICHUC

JUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p Macchl C DHEPrHEH M HUMITYIbCOM
CBOOOJHOW YacCTHULBI. OHEPrus IOKOs

CBOOOIHON YaCTHUIIBI

KBAHTOBAS ©®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [lnanka cBsi3u >HEPTUU
¢doTroHa ¢ ero YactoTod. OHeprus u

UMIyJIbC GOTOHA

7.1.2

OtkpsiTue u uccnegoanue horodrddexra.

OmBITEI AlT. Croerosa. 3aKOHEI

dhoTodrddekra

7.1.3

YpaBHeHUE OHHIITENHA I

dotorddekra. «KpacnHas TPaHUTIA»

dhoTodrddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOenena

7.1.5

XMUMHUYECKOE IEHICTBUE CBETA

7.1.6

TexHuueckue ycTpoiicTBa: (HOTOIEMEHT,
¢dboTonaTuuK, COJIHEYHast Oarapes,

CBETOAHNO

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccneqoBaHuio CTPOCHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

7.2.2

ITocTynatst bopa. N3nyyenue 51
NOIVIOIIEHNEe  (OTOHOB TpU  Iepexoje
aTromMa C OJHOIO YPOBHS DJHEPrUM Ha
npyroii. Bunsl cnexktpoB. CriekTp ypoBHEN

OHCPIrur atroMa BOAOpOJaa

7.2.3

Bonnosrle cBoiicTBa uyactull. BOmHBI fe

bporins. KopnyckyinsipHO-BOJIHOBO#




nyanu3M. Judpakuus 51IeKTpOHOB Ha

KpHUCTaJIax

7.2.4

CroHTaHHOE U BBIHYXXKICHHOC H3JIYUCHHUC.

YcTpoicTBO U MPUHLIKIT Pa0OTHI Jiazepa

7.2.5

TexHuueckue ycTpOMCTBA: CHEKTPATbHBIN
aHaJIU3 (CIIEKTPOCKOII), Jia3ep, KBAHTOBBIN

KOMIIBXOTEP

7.2.6

[Ipaktnueckne  pabotel.  HaGmronenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMIOAEHUS U PErUCTpaLUU

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTkpbITHE  PAaTUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHHO cocTaBa
pamuoakTuBHOro wu3iyueHus. CBoiicTBa
anbda-, Oera-, raMMa-u3nydeHus. Biusiaue

paaAruOaKTUBHOCTHU HaA KHMBBIC OPIraHU3Mbl

7.3.3

OTkpbITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass mogens siapa ['eiizenOepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

anpa. N3oTonsl

7.3.4

Anbda-pacna. DNIEeKTPOHHBII u
MTO3UTPOHHBIN Oera-pacma. I"'amma-
H3JTy4YCHHUE. 3akoH paarOaKTUBHOTO

pacmajna

7.3.5

9Hepr1/151 CBA3U HYKJIOHOB B sAAape.

SAnepubie cunbl. JlepekT Macchl siapa

7.3.6

Snepuble peakuuu. JlenmeHue W CUHTE3

saaep

7.3.7

Snepusiii peakTop. TepmosinepHbIit
cunte3. [lpoOiembl ¥  MEPCHEKTUBBHI
SIEPHOM  DHEPreTUKU.  DKOJOTUYECKUE

ACIEKTHI SIAEPHON SHEPTETUKU

7.3.8

OnemeHTapHble  YacTUlbl.  OTKpbITHE




MO3UTPOHA. OyHaaMeHTaJIbHbIE

B3aUMOJIEHCTBUSA

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETP,
Kamepa BunbcoHa, slIepHBIH peakTop,

aroMHas oomOa

7.3.10

IIpaktuyeckue pabotel. MccaenoBanue
TPEKOB YacTHUI] (mo TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Besmus, spKHe

3Bé3I[LI, IIJ1aHCTBI, X BUAUMOC IBUXKCHUC

8.2

Conneunast cucrema. IlmaHersl 3eMHOI
TPYIIIIBI. IImaneThI-TUTAHTHI u ux
CIIYTHUKH, KAPJIIMKOBBIC IIJIAHCTHI. Mainsie

testa COTHEYHON CUCTEMBI

8.3

Comame, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hctounuk sueprun CosiHila v 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, paJuyc, TEMIIepaTypa,
ux B3aUMOCBS3b. Juarpamma
«CTICKTPAJIbHBIA KJIACC — CBETHMOCTbHY.
3BE3/1bI  TJIABHOM  MOCJIEA0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY IS

3BE3] TJIaBHOM IOCIIE0BATEIbHOCTH

8.6

#HH#HPar#H#BHyTpeHHee CTpoeHHE 3BE3N.
COBpeMeHHI)Ie MNpeaACTaBJICHUA (0]
IpoucX0oXkaeHnn M 3Bomonuu ConHuoa u

3BE3]1. DTanbl )KU3HHU 3BE3]T

8.7

Mneunsiii  Ilyre — Hama [amakTtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3M, Ta3a W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B

lanaktuke. Ilnockas u  chepudeckas




HoJCUCTEMBI I allaKTUKH

8.8

Tunel ramaxtuk. Paguoranmaktuku u

KBa3apbl. YEpHBIE ABIPHI B AAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHom.
3akoH XaOOma. Pa3Oeranme TrajgakTHK.
Boszpact u paguyc BceneHHoii, Teopus
Bonbmoro B3peiBa. Mojens «ropsiyeit

Bcenennoi». PennkroBoe usinyuenue

8.10

MacmtabHast ~ cTpykTypa  BcenenHoid.
Meraranaktuka. Hepeménnsie mpobieMsl

aCTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. mon
penakuueii [lappenteeBoit H.A., AkunonepHoe o0mectBo «31aTenscTBo
«IIpocBemenuer, 2021

» ®msuka, 11 xrace/ Msaxumes I'.J1., bByxosues b.b., Hapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomectBo «M31aTeascTBo
«IIpocBemienuer, 2021

» ®usuka, 11 kmace/ Msxkumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, U3narensctBo «lIpocsemenuney, 2022

®usuka, 10 knace/ I'.A.Msxuies, M.A.IlerpoBa,C.B.CtenanoB u apyrue.

N3parenscTBO "[IpocBemienue”. 2022

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ®usuka.10 kmacc:yqed. st obeoOpa3zoBaT.opraHu3aiuii: 0a30BbIN
ypoBenb / I'.5. Msxuiues, b.b. Byxosues, H.H. Corckuii ; mox pea. H.A.
[TapdenTtbeBoii. — 4-e u3a. — M.: [Ipocsemenne, 2021. —416 c.:ui. —
(Knaccuueckuit kypc).
2. ®usuka.l1 kimace: yae0. Jlnis o6meoopa3oBaT. opranu3aiuii: 6a30BbIil YypOBEHB
/ T'.5l. Msikumies, b.b. Byxosues, M.B. Yapyrun ; mox pen. H.A. ITapdentreroii.
— 5-e u3a. — M.: IlpocBenienue, 2021. — 432 c.: [4] 1. un. — (Knaccuueckuii Kypc).

3.®usuka, 10 knace/ I'.S.Mskumes, M.A.Ilerposa,C.B.Ctenanos u ipyrue.



M.:IIpocsemenne".2022

4. Coopnuk 3aga4 no pusuke. 10 — 11 kmaccel: mocodue s
00111e00pa30BaTENIbHBIX YUPEKIACHUM: 0a30BbIN U TpoduIbHbIN ypoBHH/ H.A.
[TapdentreBa. — 3-¢ u3a. — M.: IIpoceemnienue, 2021. — 206 c.: ui. —
(Knaccuueckuit kypc).

5. ®usuka. 3agaunuk. 10—11 ki1.: mocoOue amnst o0eo6pa3oBar. yupexaeHuit /
A.I1. PermkeBua. — M.: llpocda, 2015.

6. Coopnuk 3anay no pusuke: 10—11 xmaccet / O.U. I'pomiieBa. — M.
MznarenscTBO "OKk3amen'”, 2015.

7. TeMaTuueckre KOHTPOJIbHBIEC U CAMOCTOATENbHBIE paboThl 10 pusuke. 10
kiacc / O.W. I'pomueBa. — M.: U3gatenscTBo "Dx3amen", 2012.

8. TemaTnueckue KOHTPOJIbHBIE H CAMOCTOSITENIbHBIE PAa0OTHI 10 (pu3uke. 11
kiacc / O.W. I'pomueBa. — M.: U3gatenscTBo "Dx3amen", 2012.

9. KauectBennsie 3aauu 1o ¢pusuke B cpenneit mkosne. [locodbue mis yuureneit /

M.E. Tynpunnckuii. — M.: [IpocBenenue,

IHAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. BuneoonsiThl Ha ypokax http://fizika-class.narod.ru 2. Enqunas xomiexknus
1udpoBBIX 00pazoBarenbHBIX pecypcoB http://school- collection.edu.ru 3.
HuTepecHbie MaTepuaibl K ypokam (U3HKH IO TeMaM; TECTHI TI0 TeMaw;

HarJsHbIe Tocoous K ypokam http://class-fizika.narod.ru 4. Ludposeie



oOpa3oBartenbHBIE pecypchl http://www.openclass.ru 5. DIeKTpOHHbIE YICOHUKA
no ¢usuke http://www fizika.ru 6. OTkpbIThIii Ki1acc. CeTeBoe 00pa3oBaTeIbHOE
cooO1ecTBo. http://www.openclass.ru/node/ 7. Mos 1ikosia

https://myschool.edu.ru/ 8. Poccuiickas anekTponHas mkoia https://resh.edu.ru/
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