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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUU M TPeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoi Denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomued. lcmosib30BaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPHUHLHIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TEOpUH, posi PyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU AESATENIBHOCTU O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
IpaKTUYECKUX padoT. BhifeneHne B yKa3aHHOM IEpedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCI YMEHHSIMHU TPOBOJAUTH KOCBEHHBIC WM3MEPEHUsI, MCCIECI0BaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKON MOJIEIbIO, MMO3BOJISIIONINE MPUMEHATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUsI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKpY’KaroIlIeH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpeIHEro o01iero o0pa3oBaHus J0KEH U3y4aThCs B YCIOBUAX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX PabOT U JAEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JABYX oOydamommuxca. TeMaTudecKue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIICHHSI K OKPYXKAIOLUM SIBJIICHUSIM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMmupoBaHHE TMPEACTABICHUN O ponu (DU3UKK A PAa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMbl  3HaHUKH 00  o0mux  (PU3HUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWE (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpEAENeHNS IOCTOBEPHOCTH OTYYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 wacoB (2 yaca B HEJICITIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUME OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢u3nYeCKUX SBICHUM M mporeccoB. HaydHble THIOTE3bI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOroBblE W IU(POBBIE H3MEPUTEIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOEKIMM Ha OCHU CUCTEMBbl KOOPJMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXEHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEeMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennuanbHas JHEpPIrus YIIpYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpAHEHHUSI MEXaHUYECKOW SHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsl Tra3oB, KXHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE€  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHl, AOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, (Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJEalbHOrOo  Tra3a.  Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccam. ['padudueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo m ero ko3pduumeHT IoJIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruy Tejla MPU COBEPIICHUH PaOOThI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcalus. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBieHuwe u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOIYYEHHS] COBPEMEHHBIX MaTEpPHUaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, OUAJIEKTPUKHA M TOJYNPOBOAHUKH. 3aKOH COXpPAaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpoctatmueckoro  mojis.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONeKTpOHHAasT  MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



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

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN HWHIYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKTpUyYecKoe Toyie. DJIEKTPOJBIXKYIIAA CUJa HHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue CaMOMHIYKLIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHONM CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYIOU M
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBarolmux auH3ax. Dopmyna TOHKOW JUH3BI. YBEJIMUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHUKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKorma, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEr U UMITYJIBCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
ITImanerapHas Mogmens aroma. llocrymater bopa. W3nyduenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

SnepHble peakunu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHUE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sAApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHPA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJIeICHHE TUIOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIUYECKAS] CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIMHAKA DJICKTPOIIEpeNad, TEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusukay H0IKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIUKA O0YYaIOIIEeTOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTeIbHON OpraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TIJ100aIbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNN JeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B 00yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 001acTH (hU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJE€ pEIICHHWs] 3aJaddl  pPe3yJbTaThl,
KPUTUYECKUA OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEACATCITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE ATbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUSI,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeXeHHUs, TPaBOBBIX H OJTHYECKHX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBJIATh ILIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHHMBATh HIEU C TO3ULUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepPCaJbHbIe yUeOHbIe AelicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIUsIM, BHOCUTHh KOPPEKTHBBI B JCSATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



WCITOJIB30BATh MPUEMBI peIICKCUU TSI OLIEHKU CUTYyaIlid, BEIOOpA BEPHOTO
pELICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHThl JpPYTrUX IIPU AaHaJu3€ pe3yJIbTaTOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mpouecce nOCTHKEHUSA JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOrPaAMMBbI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, PEANOJIararoIIHii
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBaTh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojib U MeCTo (U3MKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIHUAJIbHAs CUCTEMa OTCU€Ta, aOCOFOTHO TBEPIOE TEJIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKON TEOpHUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJI MPU HArPEeBaHUH (OXJIAKICHUH ), TETUIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHWYecKass MOIIHOCTh; MPH OINUCAHUU TPaBUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JIBUTATElNsd; IPU OIMNKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUs (TIPOLIECCHI), UCTIONB3Ys (PU3WUYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUs] M EJUHUIIBI, YKa3biBaThb (HhOPMYJIbI, CBSI3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI M TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPaHEHUS] MEXaHMYECKOW DHEPruM, 3aKOH COXPaHEHHUs UMIYJIbca,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
abCOIOTHON TeMIlepaTypoH, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4YEOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINIT ¥ TPa(pUKOB, AENIaTh BEIBOABI IO Pe3yJIbTaTaM UCCICAOBAHNS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacu€THble 3aJaydl C SBHO 3aJaHHON (DM3MYECKOW MOJIENbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH IS TOUCKa, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYCOHOUW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOMCTBaMHU, JJisi COXPAHEHUS 30POBbSI U COOIIOJICHUS] HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATH JICATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha MpUMEpax pojab U MecTo (U3UKU B (POpMHUpPOBAHUHU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbII UCTOUYHHUK CBETA, SACpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKHU: DIICKTPUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETA, OTPAKEHHE, MPEIIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMO0aKTUBHOCTD;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUN 3apsijl, CUJIa TOKA, DJICKTPUUYECKOE HAIpPsKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHWM B KoJebaTeIbHOM KOHTYpE, 3apsii W Cujla ToKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3WYECKYIO BEIWYMHY C JAPYTHMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEIMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHWU TPABWIBHO TPAKTOBAaTh (PUINYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SBJICHUS, UCIONb3Ys (U3HUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHUE ODWHINTEeHHA s doTtodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJI0BaHUs, MPOBOJAUTH OIBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WUYECKUX BEIWYUH C HCIOJb30BAHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIEIOBAHUMN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJIB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIM3a YCIOBUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOM WHGOPMAIINHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpAIEHUH ¢ MPUOOPAMH U TEXHHYECKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNIBI, PANUOHAIBLHO pACHpENeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue

Ne i/ pa3esioB U TeM
NMPorpamMmbl

KounvecTBO DJIeKTPOHHbIE

4acoB (undposbie)
oOpa3oBaTe/ibHbIE
Bcero
pecypcsl

JesiTeJIbHOCTD YUHTEJISI C Y4eTOM padodeil mporpaMMbl
BOCIIUTAHUS

Paznesn 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

dusnka n
METOJIBI

Hay4HOI'0
MMO3HAHMA

1.1

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

Per.]'II/IpOBaHI/Ie MOBCACHUS yHalllUXCA. I/IHI/IHI/II/IpOBaTB
06yqa}01111/1xc51 K O6CY)KI[CHI/IIO BBICKA3bIBAHHUIO CBOCTO
MHCHUA. HpI/IBJ'IeKaTL BHHMMAHHC 06yqa10mnx<:}1 K

HCHHOCTHOMY ACIICKTY U3YYACMbIX Ha YPOKC HBHGHHﬁ,

Hroro no paznery 2 MOHATHUH, TPUMEPOB.
Pa3zgen 2. MEXAHUKA
2.1 Kunemarnka 5 brbmmorexa LTOK [TpuBnekarb BHUMaHHE 00yUYaOIIUXCSl K [IECHHOCTHOM
' https://m.edso0o.ru/7f41bf72 P v . . Y
acTeKTy U3y4aeMbIX Ha YPOKe sIBJICHUH, OHATHIA, IPUMEPOB
bubmmoreka [IOK .
2.2 Junamuka 7 HaxonuTh IeHHOCTHBIN acnekT y4eOHOro 3HaHUS U
https://m.edsoo.ru/7f41bf72
uHpopManuu, obecreunBaTh €ro IOHUMaHKUe U NepeXUBaHNe
3aKOHBI
53 5 bubmmoreka [JOK obyuatouumMucs
' COXpaHCHNA B https://m.edsoo.ru/7f41bf72 ~ OpranusoBath paboTy 00y4aroIMXCs ¢ MHMOPMALKEH 1Mo
MCXaHHUKE MOBOJIY IOJIy9aeMOi Ha YPOKE COIMATbHO 3HAUNMON
HToro o pasneny 18 nH(popMaluu — 00CyX/1aTh, BBICKa3bIBaTh MHEHHUE.

Paznea 3. MOJIEKYJISAPHA

A ®PU3UKA U TEPMOJIUHAMUKA

OCHOBBI
31 MOJIEKYJISPHO-
' KUHETUYECKON

Teopun

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

NHnnmnpoBate U MOAEPAKUBATH UCCIEA0BATEIBCKYIO
JIeSITEIbHOCTh 00YYaroINXCs B paMKax pealn3alui UMU
WHJUBUYAJIBHBIX U TPYIIIOBBIX UCCIIEIOBATEIbCKUX
MPOEKTOB, YTO JJaCT 00YYarOINUMCS BO3MOXKHOCTb


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

32 OcHOBBI 10 bubnuoreka [JOK MPUOOPECTH HABBIK CAMOCTOSATEIHHOTO PEIICHUS
' TEPMOJIMHAMUKHI https://m.edsoo.ru/7f41bf72 = teopeTuveckoit mpooIeMbl
ArperarHble
COCTOSIHUSI
33 —— 5 bubnuoreka [JOK
' HHECTEA. https://m.eds00.ru/7f41bf72
®a3oBbIie
MePEX0/Ibl
Hroro no pazgeny 24
Pazpnen 4. JIEKTPOIMHAMUKA
bu6mmoteka [IOK
4.1 1
UICKTpOCTATHIA 0 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
ANEKTPUYECKUI Bu6 110K
nonroTeka
4.2 .T 12
TOI. TORI B https://m.edsoo.ru/7f41bf72
pa3IMYHBIX
cpenax
Hroro no pazgeny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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

11 KJIACC

KosmnyecTtBO  JJIeKTpPOHHBIE
HaumenoBanue .
4acoB (undposbie) JeATeIbHOCTD YYUTEJIA C Y4eTOM padoueit
Ne i/ pa3esioB U TeM
o0pa3oBaTejibHbIE NporpaMMbl BOCITUTAHUS
NMPOrpaMmMbl Bcero
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
MaruauTHoe noie. PerynupoBanue nosenenus yyamuxcsa. MTHUOIUUPOBAaTh
1.1 DIIeKTpOMAarduTHasS 11 bubmmorexa [IOK 00yyaronmxcs K 00CyKI€HHUIO BBICKa3bIBAHUIO CBOETO
' p https://m.edsoo.ru/7f41c97c i Y
UHIYKIHS mHeHus. [IpuBnexaTs BHUMaHHE 00yJaroIuXcs K
[EHHOCTHOMY aCMeKTy M3Y4aeMbIX Ha YPOKE SIBICHUIA,
Htoro no paznemny 11

MOHSITUA, IPUMEPOB.

Paznen 2. KOJIEBAHUSA U1 BOJIHbBI

MexaHn4ueckue 1
2.1 AIIEKTPOMAarHUTHEIE 9
KOJIeOaHus

MexaHnueckue 1

2.2 JJIEKTPOMarHUTHBIE 5
BOJIHBI
2.3 OnTuka 10
Hroro no paszneny 24

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

[IpuBnexkaTh BHUMaHHE 00YYAIOIIUXCS K IEHHOCTHOMY
aCIEKTY U3Y4YaeMbIX Ha YPOKE SIBJICHUH, IOHATHH,
IPUMEPOB

HaxoauTh 11eHHOCTHBIN acleKT y4eOHOro 3HaHUS U
nH(popMaluu, 06ecreurnBaTh €ro MOHUMaHUE 1
NepeKuBaHne 00y4JaroUMUCs

Opranun3zoBath paboTy oOyuaromuxcs ¢ nHpopmaiuei mo
IIOBOJLy ITOJIy4aeMOM Ha ypOKE COLIMAIbHO 3HAUUMOU
UHpOpMaLUU — 00CYX/1aTh, BHICKa3bIBaTh MHEHUE

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBEI
CcIieuaIbHON

3.1 4
TEOpUH

OTHOCHUTCIIBHOCTHU

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

I/IHI/ILII/II/IpOBaTL " NOAACPKHUBATDH UCCIICAOBATCIILCKYIO
JACATCIIBHOCTD o6yqa101u14x051 B paMKax peajin3daliuu uMu
HHAUBUAYAJIBHBIX U T'PYIIIOBBIX UCCIICAOBATCIILCKUX
MIPOCKTOB, 9YTO AACT O6y‘{aIOH_[I/IMCSI BO3MOXHOCTb



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

Uroro no pazgeny

Paznesn 4. KBAHTOBAS ®PU3UKA

MpUOOPECTH HABBIK CAMOCTOSTEIIEHOTO PELICHUS
TEOPETUYECKON MPOOIJIeMbl, HABBIK TeHEPUPOBAHUS U
odopmiieHre COOCTBEHHBIX HI€H; HABBIK YBAXKUTEIHHOTO
OTHOIICHUS K Yy>KUM HAeIM, OPOPMIICHHBIM B paboTax
JIPYTUX UCCIIe0BaTENeH; HaBbIK MyOIMYHOTO
BBICTYIUIEHUSI IIEPENl ayAIUTOPUEH, apTyMEHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKH 3pEHUS

41 DJIeMEHTHI bubmuorexa [JOK
' KBaHTOBOM OITHUKU https://m.edso00.ru/7f41c97¢c
bubmuorexa [JOK
42 Crpockue atoma https://m.edsoo.ru/7f41c97c
43 AToMHOE 571p0 bubnuoreka [JOK

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

PerynupoBanue nosenenus yyamuxcs. THuuunposarsb
0o0ydJaronmxcs K 00CyKJI€HHIO BHICKa3bIBAHUIO CBOETO
MHeHus. [IpuBiekaTs BHUMaHue 00yJaromuxcs K
LICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha YPOKE SIBJICHUH,
HOHATHUH, IPUMEPOB.

[IpuBnexaTh BHUMaHUE 00YUYaIOIIUXCS K LIEHHOCTHOMY
acIeKTy U3Y4aeMbIX Ha YPOKE BJICHUN, TOHATHUH,
IpUMEPOB

HaxoauTh 1IeHHOCTHBIN acreKT y4eOHOro 3HaHUS U
nHpopmanuu, o0ecreurnBaTh €ro IOHNMaHue 1
NepeKuBaHne 00yJaroUMUCs

OpranuzoBaTh paboTy oO0ydaromuxcs ¢ MHGopMaruei no
IIOBOJLY ITOJIy4aeMOI Ha ypOKE COLIMAJIbHO 3HAYUMOU
UH(pOpMaLUU — 00CYX/1aTh, BHICKa3bIBATh MHEHUE
WNHnnmmpoBate ¥ NOAAEpKUBATh UCCIIEN0BATEIBCKYIO
NeSITeIbHOCTh 00YUAIOIIUXCS B paMKax pean3aluil UMU
WHIUBUAYAIbHBIX U TPYNIOBBIX UCCIIEN0BATENbCKUX
MIPOEKTOB, YTO aCT 00YYaIOUIMMCS BO3MOYKHOCTD
MPHUOOPECTH HaBBIK CAMOCTOSITEILHOTO PEIICHUS
TEOPETUUECKON POOJIEMbl, HABBIK TEHEPUPOBAHUS 1
oopmieHre COOCTBEHHBIX UJIEH; HaBBIK YBa)KUTEILHOTO


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

OTHOIICHHS K YY)KUM UesM, 0()OPMIIEHHBIM B paboTax
IPYTHX UCCIIEIOBATEINCH; HABBIK ITYOIMYHOTO
BBICTYIUICHUS TIEPE]] ayIUTOPUEH, apryMEHTHPOBAHHUS U
OTCTaWBaHUS CBOCH TOUYKH 3PEHUS

Hroro no pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
DJIEMEHTHI
5.1 aCTPOHOMUU U 7 bubmorexa [JOK
' P https://m.edsoo.ru/7f41c97¢c
acTpou3uku
Hroro no pasneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6o6maromee 4 bubmuorexa [JOK
' HIOBTOpEHHE https://m.edsoo.ru/7f41c97c
HUroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne TemaTruueckui Tema ypoka - DJIeKTPOHHbBbIE
&
n/n | 0JIOK 5 JdeATeIbHOCTDb YYUTEJIA C Y4€TOM uudposbie
2 o
T o paboyeii mporpaMMbl BOCIMTAHUS o0pa3oBaTte/ibHbIE
=
3 ~ pecypchl
= =
Pa3nes 1. ®u3nka 1 METO/IBI HAYYHOI'O IO3HAHUS
®usuka — Hayka o
1 npupoje. Hayunsie MmeTo bl Bbu6mmoteka [IOK
MO3HAHUSI OKPY>KAIOLIETO https://m.edsoo.ru/ff0c32e2
Mupa PerynupoBaHue noBeaeHus: yqyamuxcsi.
Poip 1 mecTo (1)1/131/11(1/1 B I/IHI/IL[I/II/IpOBaTL 06y‘IaI-OHII/IXC}I K
dbopMupoOBaHUH 00CYXIEHUIO BBICKAa3bIBAHHIO CBOETO
) COBPEMEHHOI Hay4YHOI MHEHHUS. Bbu6mmoteka [IOK
KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
[IPaKTUYECKON
JeATEIBbHOCTH JII0AEH
Pa3nen 2. Mexanuka
Mexanu4eckoe IBHKCHHE. [IpuBnexaTh BHUMaHUE 00YUaIOIIUXCS K
OTHOCUTENHHOCTD
€HHOCTHOMY aCIE€KTY U3Y4aeMbIX Ha ypOKE
3 MEXaHUYECKOTO JBUKEHUS iy i ! i -y P brbmmorexa LTOK
' ABJICHIH, TOHATHH, IPUMCPOB. https://m.edso0.ru/ff0c3508
Ilepemenienne, CKOPOCT, [IpuBnexkaTh BHUMaHHE 00Yy4aIOIINUXCS K
Kunemaruka
YCKOPEHHC LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha YPOKeE
4 PaBHOMeEpHOE SABJICHUU, IOHITUH, TPUMEPOB but6mmoreka [IOK
MPSMOJIMHENHOE JIBUKEHHUE HaxoauTh IEHHOCTHBIN acTeKT y4eOHOTOo https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE 3HaHUA U UHPOpMAIH, 00eCIIeYnBaTh €T0 Bu6mmorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

10

11

12

13

JAnnamuka

IIPSIMOJIMHEMHOE IBUKECHUE

CB00OOHOE ITaZICHUE.
YckopeHue cBOOOIHOTO
MaICHUs

KpuBonuneliHoe 1BU>XEHUE.
JIBr>keHre MaTepuaibHON
TOYKH T10 OKPY)KHOCTH

[IpuHIIMTT OTHOCUTEIBLHOCTH
lNanunes. UaepruanbHbie
cuctembl orcuera. [lepBriit
3akoH HproToHa

Macca tena. Cuina.
[IpuHuun cyneprno3unun
cui. Bropoii 3akoH
HreroTona niist
MaTepualibHOU TOUKU

Tpernii 3akoH HeroToHa niis
MaTEepUAIbHBIX TOYEK

3aKOH BCEMUPHOIO
TaroreHus. Cuma TSAXKECTH.
[IepBas kocmuueckas
CKOPOCTh

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

Cuna tpeHus.
Koaddunment tpenus.
Cuna conpoTUBIECHUS NPU
JIBIDKEHUH TeJa B )KUIKOCTH

MMOHNMAHHE U TIEPEKUBAHUE
oOyJaronuMucs

OpranuzoBaTh paboTy 00y4aromMXcs ¢
nH(popManuel 1Mo NoBOIy MoJyd4aeMon Ha
ypOKe COLMaIbHO 3HAYUMOM UH(pOpMAaLUK
— 00cyXJaTh, BEICKa3bIBaTh MHEHUE
WNuutuupoBats U MOICP)KUBATH
HCCIIEI0BATENbCKYIO AESITENHOCTD
00yJaromUXCsl B paMKax peain3alii HMH
WHIUBUIYAIBHBIX U TPYIIIIOBBIX
HCCIIEIOBATENLCKUX POEKTOB, YTO JAaCT
o0y4aroIuMcsi BO3MOKHOCTh IPUOOpECTH
HAaBBbIK CAMOCTOSITENILHOTO PEIICHUS
TEOPETUUECKON POOIIEMBbI, HABBIK
TeHEPUPOBAHUS U 0(OpMIICHHE
COOCTBEHHBIX MJIEH; HABBIK
YBa)KUTEIHHOTO OTHOIIECHUS K UyKHM
uaesm, ohopMIIEHHBIM B paboTax APyrux
ucclieloBaTeNeil; HaBbIK MMyOIMYHOTO
BBICTYIIJICHUS NIEpe ayIUTOPHEH,
apryMEHTHUPOBAHUS U OTCTAaUBaHUs CBOCH
TOYKHU 3pEeHUs

https://m.edsoo.ru/ff0c372e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc3ada

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3be8

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3be8

bubmmoteka IIOK
https://m.edsoo.ru/ff0c3be8

bubnmorexa LIOK
https://m.edsoo.ru/ff0c3d00

bubnmorexa LIOK
https://m.edsoo.ru/ff0c3el8

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

14

WK ra3c

15

IToctynarensHoe U
BpaniaTesibHOE JBUKEHUE
a0COJIFOTHO TBEPIOTO Tea.
MowmenT cunsl. [Inedo
CUJIBL. Y CJIOBUS PABHOBECUS
TBEPJIOTO TENa

16

HNmnynsc maTepuanbHOU
TOYKH, CUCTEMBI
MaTepuaibHbIX TOYEK.
Nmnynbe cunbl. 3akoH
COXPaHEHHUs UMITYJIbCA.
PeakTuBHOE ABM>KEHNE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c41a6

17

Pabota u Mo1HOCTD CHITBI.
Kunernueckas sneprus
MaTEepUATbHOI TOYKHU.
Teopema 06 U3MEHEHHUH
KMHETHUYECKON 3HEpruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

18

ITorennmansHas 3HEprHUsl.
[ToreHunaneHas sHEprus
ynpyro nehopMupoBaHHOM
npyxuHsbl. [loTennmanbHas
SHeprus Tena BOIU3U
MIOBEPXHOCTU 3€MJIU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

IToTenuanbHbBIE 1
HETIOTCHIINATBHBIE CHITBI.
CBs13b paboThI
HEMOTEHIUAIBHBIX CHJI C
U3MEHEHHEM MEXaHUYeCKOU

bubmmoteka IIOK
https://m.edsoo.ru/ff0c46l1a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

SHEPTHUU CUCTCMBI TCII.
3aKoH COXpaHCHUA
MEXaHUYEeCKOMH OHEPIrun

JlaboparopHas paboTa
«HccnenoBanue cBA3U
paboThI CHJIBI C U3BMEHEHUEM

19 MEXaHUYECKON dHEPTUU
TeNa Ha IpUMepe
pacTsKEHUS. PE3UHOBOIO
KIyTay
KonTponbnas pabora no
20 teme «Kunemaruka. bubnunoreka LIOK
JnHamuka. 3aKOHbI https://m.edsoo.ru/ff0c4b74
COXPAaHEHHUs B MEXaHUKE)
Paznen 3. Moaekyaspuas Gu3uka U TEPMOAUHAMHUKA
OcHOBHbIE TIONOKEHUS PeryiupoBanue MOBEICHHUS YUanIuxcs.
MonexynﬂpHo: NuunmupoBats 00yyaronmxces K Bu6muorexa [JOK
21 KMHCTHICCKOU TCOPHH. 00CYX/IEHUIO BBICKAa3bIBAHHIO CBOETO https://m.edsoo.ru/ff0c4dc?
bpoyHOBCKOE ABHAKEHHE. MHeHus. [IpuBIieKaTh BHUMaHHE
Auddysus 00YYarOIIUXCS K [EHHOCTHOMY aCIeKTy
OcHoBbBI XapaxkTep IBUKEHUS U HW3y4aeMbIX Ha YPOKE SIBJICHUM, OHATUH,
MOJIEKYJISIPHO- B3aUMOJCHCTBHUS YaCTHII IIpHUMCEPOB.
22 KHHETHYECKOH BerecTBa. Mozenu [IpuBnekaTh BHUMaHUE 00YUYaIOIIUXCS K
TEOpUH CTPOCHHSI Ta30B, KUIKOCTEH IIEHHOCTHOMY aCIICKTy M3y4aceMbIX Ha
Y TBEPIBIX TN YPOKE SIBJICHUH, TIOHATHI, IPUMEPOB
Macca MOJIeKYIL. HaxoauTh 1IEeHHOCTHBIH acleKkT yueOHOro
23 KonnuectBo BeniecTna. 3HaHUA U UHPOpPMAIH, 00eCIIeYBaTh €T0
[TocrosiHHas ABOraapo MMOHMMAaHHE U TIepeKNBaHUE
24 TemnoBoe paBHOBECHE. obyuatomumMuCs



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

26

Temneparypa u e€
m3mepenue. [lkana
temneparyp Llenbcus

27

28

29

30

WNneanpueiii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

AGcomoTHas Temneparypa
Kak Mepa CpeliHei
KMHETUYECKOU SHEPrUu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menzeneena-
Kunaneiipona

3akoH JlanbToHa. ["'a3oBbIC
3aKOHBI

JlaGopaTopHnas pabota
«HccnenoBanue
3aBUCHUMOCTHU MEXTY
napaMeTpamMu COCTOSHUS
Pa3peKEHHOTO ra3zay

N3onpoueccel B uacaabHOM
rase U ux rpapuyeckoe
npejcTaBiIeHue

BnyTtpeHnHss sHeprus
TEPMOANHAMHYECKON
CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuectBo
TEIUIOTHI U paboTa.
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO UJEAIIBHOTO
rasa

OpranuzoBath paboTy 00y4arOINXCs C
uH(pOpMAIIMEH 10 MOBO/IY MOJIy4aeMOi Ha
YPOKE COIHMATbHO 3HAYUMON HHPOPMALTUH
— 00CyX/1aTh, BBICKA3bIBATh MHCHHE
VHUIUHPOBATh U TOACPIKUBATD
UCCIICIOBATEIbCKYIO IS TEIBHOCTh
00yJaroIuXxcs B paMKax peanu3aii HMU
UHAUBUAYAJIBbHBIX U I'PYIIIIOBBIX
UCCIICIOBATEIBCKUX MPOSKTOB, YTO JACT
00y4YaroIIMMCsI BO3MOXKHOCTB IIPHOOPECTH
HaBBIK CAMOCTOSATEIHLHOTO PELICHHUS
TEOPETHUYCCKO# MPOOIeMBbI, HABBIK
reHepUpoBaHus U 0hopMIICHHE
COOCTBEHHBIX M/ICH; HABBIK YBAXKHTEIHHOTO
OTHOIICHHS K UY)KUM UAEIM, 0()OPMICHHBIM
B paboTax Jpyrux MCCIeA0BaTeNeH; HaBbIK
yOJIMYHOTO BBICTYIICHUS NIEPE]]
ayJMTOpUEH, apryMEHTHPOBAHUS U
OTCTaMBaHUs CBOCH TOYKH 3PEHHS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4fde

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c511e

bubmnoreka IIOK
https://m.edsoo.ru/ff0c570e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

31

32

33

34

35

36

37

38

39

OcHOBBI
TEePMOAUHAMHUKH

Bunbl Teronepenaun

VY nenbHas TEII0EMKOCTh
BenlecTBa. KonmmuectBo
TEIUIOTHI TIPH
TEeTuIonepenaye.
AnuabaTHBbIN mporiecc

ITepBblii 3aK0H
TEPMOJMHAMUKH U €TO0
MPUMEHEHUE K
u30Ipoueccam
HeoOpatumocTs npoiiecco
B mipupojie. Bropoii 3akon
TEPMOJUHAMUKHU

ITpunnun nevicreus u KII1/
TEIJIOBOM MAIlIMHEI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bubnuoreka [{OK
https://m.edsoo.ru/ffOc5efc

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6230

[Mukn Kapno u ero KIT/I

DKosoruyeckue npoodaemMbl
TEIIO3HEPTeTUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c600a

O06o0maromuii ypok
«MonekynspHas pusuka.
OCHOBEBI TEPMOAUHAMUKN

KonrtponbHas pabora no
teMe «MoekynspHas
¢duzuka. OCHOBBI
TEPMOANHAMUHKH >

bubnmorexa LIOK
https://m.edsoo.ru/ff0c6938

40

ArperatHble

[Tapoo6pa3zoBanue u

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c6a50

but6mmoreka [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

https://m.edsoo.ru/ff0c63b6

COCTOSIHUS KoHAeHcauus. Mcnapenue u
BelllecTBA. KHUIICHUE
Pasopuie AbcomoTHas i bu6nmoreka [IOK
4l | eperonn OTHOCHTeNRAS BIAKHOCTE | 1 https://m.eds00.ru/ff0c64d8
BOo31yxa. HacelienHslii map
Tépnoe Teno.
Kpucramimueckue u
amopQHbIe Terna.
42 AHU30TpOIUs CBOMCTB 1 bubmmorexa LIOK
https://m.edso00.ru/ff0c65f0
KpuctauioB. XKunkue
kpuctajibl. CoBpeMEHHbIE
MaTepuabl
[LnaBnenue n
43 KpUCTaJIM3anus. Y 1eibHas 1 bubnuorexa [IOK
TEIJIOTA IUIABJICHHUS. https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHEHHE TEIIIOBOTO 1 bubnmnorexa [JOK
OanaHca https://m.edsoo.ru/ff0c6820
Pa3nen 4. daekTpoauHaMuka
ONeKTpH3ALKs TeL. PerynupoBaHue 1oBeaeHus y4aluxcs.
45 DnekTpuueckuii 3apsia. [[sa 1 VHUIHHPOBATh 00YJaIOIINXCS K bubmmoteka IIOK
BUJIA DJIEKTPUUECKUX 06CYKICHHIO BBICKA3bIBAHUIO CBOETO https://m.edsoo.ru/ffOc6bcc
3apsa210B MHeHus. [[puBnexkaTs BHUMaHUE
JJIeKTPOCTATHKA [IpoBOHUKY, TUIIEKTPUKHU 00yJaronuxcs K EHHOCTHOMY acIeKTy
46 Y TOJYNPOBOIHUKH. 3aKOH 1 M3y4aeMbIX Ha YPOKE SIBJICHUM, TOHATUH, bubnuotexa [JOK
COXpaHEHUs MIPUMEPOB. https://m.edsoo.ru/ffOc6bcc
IIEKTPUYECKOTO 3apsia [IpuBnexaTh BHUMaHHE 00yUaIOIINUXCS K
47 B3aumoneiicTBue 3apsiios. 1 HEHHOCTHOMY aCIICKTYy H3yJacMbIX Ha bu6muoreka [JOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

48

3akon Kynona. Toueunsiit
ANEKTPUUECKUH 3apsi

49

Hanpsx€éanocts
AEKTPUYECKOTO IOJIA.
[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJIEH.
JIuany HanpsH>KEHHOCTH

50

Pa6ora cun
AJIEKTPOCTATUYECKOTO TOJIS.
ITorenmman. Pa3znocThb
MOTEHIMAJIOB

o1

52

53

[IpoBogHYKY 1
JIADJIEKTPUKH B
ANEKTPOCTATHYECKOM IOJIE.
Jusnexrpudeckas
MIPOHULIAEMOCTh

54

DIEKTPOEMKOCTb.
Konpgencarop

ONEKTPOEMKOCTH TIOCKOTO
KOHJEHCATOpa. JHEPTUs
3apsHKEHHOT0 KOHJEHCATOpa

JlaGopaTtopHast pabota
"N3mepenue
ANEKTPOEMKOCTH
KOHJeHcaropa"

[TpuHIMO AEHCTBUS U
MIPUMEHEHHNE
KOHJICHCAaTOPOB,
KOIIMPOBAJIBHOTO aImapara,

YPOKE SIBIICHUH, [IOHATHI, IPUMEPOB
HaxoauTp 1IeHHOCTHBIN acreKkT y4eOHOro
3HaHUS U HHGOpMaLKU, 00eceunBaTh €ro
[IOHMMAaHKE U MEePEeKUBAHKE
oOyJaronMucs

OpranuzoBath paboTy 00y4arOIINXCs C
nH(popMaIKel 1Mo MOBOIY MOTy4yaeMoil Ha
ypOKe COLMaIbHO 3HAUNMMON MHPOPMALIUU
— 00CyXJaTh, BEICKa3bIBaTh MHEHUE
WHnmupoBaTth U MOIAEPKUBAThH
HCCIIEI0BATEIbCKYIO JeSTEIbHOCTD
o0yyJaroIuxcs B paMKax peaanu3aliy UMU
WHAWBUYAJIbHBIX U FPYIIOBBIX
HCCIIEI0BATEIbCKUX IPOEKTOB, YTO JAacT
00y4aroImuMcsi BO3MOXKHOCTb TproOpecTu
HaBBIK CAMOCTOSATEIBHOTO PEIICHUS
TEOPETUUECKON IPOOJIEMBbI, HaBbIK
reHepupoBaHus U opopmiieHue
COOCTBEHHBIX MJI€H; HaBBIK
YBQKUTEIBHOI'O OTHOLICHUS K UY)KUM
uaesM, oOpMIIEHHBIM B paboTax APYrux
ucclieloBaTeNeil; HaBbIK MMyOIMYHOTO
BBICTYIICHHS TIEPE] ayIUTOPHEH,
apryMEHTHPOBAHUS M OTCTAMBAHUS CBOCH
TOYKH 3PCHUS

https://m.edsoo.ru/ffOc6ced

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6df2

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6f00

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7018

bubnmorexa LIOK
https://m.edsoo.ru/ff0c7126

bubmnoreka IIOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

CTPYHHOIO IIPUHTEPA.
DIIeKTpoCcTaTHIYECKas
3alIUTa. 3a3eMIIEHUE

3JIEKTPOIPUOOPOB

55

56

57

58

IMocToaAHHDBIH
JIEKTPUYECKUil
Tok. Toxku B
Pa3JIM4YHbIX
cpexax

DIIEKTPUUYECKUM TOK,
YCJIOBHSI €0
CYIIIECTBOBAHHSI.
[TocTostHHBIM TOK. Cuita
Toka. Hanpsoxenue.
ConpoTuBieHue. 3aKoH
OmMa jy1st yyacTka Lenu

HOCHGHOB&TGHBHOG,

nmapauiCjibHOC, CMCIIAHHOC
COCIAUMHCHUC ITPOBOJHUKOB.

JlaGopaTopHnas pabota
«3y4eHne CMEIanHoro
COCIMHEHUS PE3UCTOPOB

PaGora u momrHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna
3akon Oma i1 TTOJTHOH
(3aMKHYTOH)
AIEKTPUUYECKON LIETIH.
Kopotkoe 3aMmbIkanue.
JlaGoparopHas paboTa
«3mepenune D/1C
HUCTOYHUKA TOKA H €T0
BHYTPEHHETO
COITPOTHBIICHUS

bubnuoreka [{OK
https://m.edsoo.ru/ffOc74f0

bubnmorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunotexa LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

60

61

62

63

DJNeKTpOHHAs
MPOBOAMMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COTPOTUBIICHUS METAJIIIOB
OT TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh
DJIEKTPUUYECKU TOK B

Bakyyme. CBoiicTBa
AIEKTPOHHBIX MMYYKOB

64

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMecHast
npoBoauMocTh. CBOMCTBA
p—n-nepexona.
[TomrynpoBOTHUKOBBIE
IPUOOPHI

DNEeKTPUYECKUN TOK B
pacTBOpax M pacruiaBax
JJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLMALUs. DIEKTPOIIN3

DIIeKTPUUECKHUI TOK B
ra3zax. CaMOoCTOSTENbHBIN U
HECAMOCTOSITENbHBIN
paspsa. Moinus. [1nazma

bubnunoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubmmoteka IIOK
https://m.edsoo.ru/ffOc82ba

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX

MPAKTUYCCKOC ITPUMCHCHHC.

[IpaBuna TeXHUKH
0€30I1aCHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65

66

O6o06maromuit ypox
«DJEeKTPOJMHAMUKAY

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

KonTtponsHas pabora o
TeMe «JIEKTPOCTATHKA.
ITocTosiHHBIN
ANEeKTpUYecKuii ToK. Toku B
Pa3IMYHBIX CpeIax»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8a8a

67

68

PesepBHBII ypOK.
KonTtponpsHast pabora o
TeMe "DnexkTpoauHamMuka'

PesepBHBIil ypoK.
O6006mamui ypok mo
temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka [{OK
https://m.edsoo.ru/ff0c8c56

bubnuoreka [{OK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/
I

TemaTnyeckui
0JI0K

MaruutHoe
moJie.

Tema ypoka

Koan
YecTB
0

4acoB

JleITeJIbHOCTD YYMTEJISI € y4eTOM
padoueii nporpaMMbl BOCTIUTAHMSI

Pa3znea 4. JjekTpoguHaAMUKA

ITocTossHHBIC MarHuThHl U HX
B3auMMOJCHCTBYE. MarHuTHOE
nose. Bektop MarHuTHOM
WHAYKIUU. JIMHM MarHUTHON
WHIYKITUU

MaruutHoe 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3aumoneiicTBrie mpoBOIHUKOB
C TOKOM

JlaGoparopHas paboTa
«W3yyeHne MarHuTHOTO MOJIst
KaTyLIKU C TOKOM»

JlelicTBME MAarHUTHOTO TIOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue aeMcTBUSA
MOCTOSIHHOTO MarHuTa Ha pamKy
C TOKOM»

JleficTBHE€ MarHUTHOTIO IOJISL HA
JBHKYILYIOCS 3apSKECHHYIO
yactuily. Cuna Jlopenua. Pabora
cuisl JlopeHna

PerynupoBanue moBeeHUs ydanuxcs.
HNuuuupoBath 00y4aronmxes K
00CYKJIEHUIO BBICKa3bIBAHUIO CBOETO
MHeHusl. [IpuBiiekaTh BHUMaHHE
00ydJaronuxcst K IEeHHOCTHOMY acCIleKTy

M3Yy4aeMbIX Ha YPOKE SBJICHUH, IOHATHH,

IIPUMEPOB.

HpI/IBHeKaTB BHUMAaHHC 06y11a}01111/1xcs[ K

LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YPOKE SIBJICHUH, IIOHATHUM, IPUMEPOB
HaxoauTh LIeHHOCTHBIN aCIeKT
yueOHOTro 3HaHUs U UH(OPMALIUH,
o0ecrieynBaTh €ro MOHUMaHUE U
nepeKuBaHue 00y4JaroIMMHCS
Oprann3oBath paboTy 00yUJarOImMXCs ¢
uH(popMalrel o MOoBOLy MOJIy4aeMoi
Ha YPOKE COIMAIIbHO 3HAYMMOM
uH(popManuu — 00CyX1aTh,
BBICKA3bIBaTh MHEHUE

NuunmnpoBath 1 NOAIEPKUBAThH
HCCJIEI0BATEILCKYIO AESITENBHOCTD
00y4aromuxcsl B paMKax peanu3aiun

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9
778

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9
8fe

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9
8fe

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9
ac0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9
df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

DIIeKTpOMarHuTHasE UHYKITHS.
IToTok BeKTOpa MarHUTHOM

HMU MHAWBUAYAJIbHBIX U I'PYIIIIOBBIX
HCCIICA0BATCIIbCKUX IMIPOCKTOB, YTO JAaCT

6 uaaykiuu. 2J1C uHayKimu. 00ydJaronMcs BO3MOKHOCTh
3aKOH JIEKTPOMarHUTHOM MPpUOOPECTH HABBIK CAMOCTOSTEIIHHOTO
uHaykiuu Papagest pEIICHUS] TEOPETUUYECKON TTPOOIIEMBI,
JIaGopaTopHas pa6ora HABBIK TCHEPUPOBAHUS U 0(hopMIICHUE Bu6morexa IIOK
7 «HccnenoBanue IBICHHS COOCTBEHHBIX MJICH; HABBIK https://m.edsoo.ru/ffOca
3JIEKTPOMATHUTHOM HHIYKIIHI YBOXHUTEIHLHOTO OTHOIIEHUS K TYKUM 150
e r— s — uzaesiM, oOPMIICHHBIM B paboTax
camonmyKim. IJIC JIPYTHX UCCIIEOBATEIICH; HABBIK BuGmuotexa LOK
8 CaMOMHIYKITUH. DHEPTHS Hy6HHqH°rf’ BBRICTYILICHUA 1ICPCeA https://m.edsoo.ru/ffOca
MAFHHTHOTO MOJI KATYIIKH C ayIuTOpHUel, apryMeHTHUPOBAHUS U 600
JJIeKTPOMArHUT TOKOM. DIICKTPOMATHHTHOE TIOJTE OTCTaMBaHUs CBOCH TOYKH 3PEHUS
Hasl UHAYKIUS .
TexHUYECKHE YCTPOHUCTBA M HX
MIPUMCHEHHUE: TIOCTOSTHHBIC
9 MarHHTHI, 3JICKTPOMArHHTHI,
AEKTPOABUTATENb, YCKOPUTEIN
9JIEMEHTaPHBIX YaCTHII,
WHAYKIIMOHHAS TIeUb
O06o0maromuii ypok bubnuoreka [{OK
10 «MarauTHoOe moJe. https://m.edsoo.ru/ffOca
DNeKTpOMarHUTHASE WHIYKIIHS b82
KonTposnbHas pabora no teme bubmuoteka [IOK
11 «MarauTHoOE moJe. https://m.edsoo.ru/ffOca
DNeKTPOMAarHUTHAS] WHTYKITHS ds8
Paznen 5. Kosiebanusi 1 BOJIHBI
MexaHn4yecKkue CB00OOHBIC MEXaHUUECKHE PerynupoBaHue moBeIeHNS YIaIUXCsl. Bu6muorexa ITOK
12 | u konebanus. ['apMoHndeckue WNuuuupoBaTh 00y4yaronmxes K https://m.edsoo.ru/ffOcaf

IJTEKTPOMArHUT

KosiebaHus. YpaBHEHUE

06CY)K,Z[CHI/IIO BBICKa3bIBAHHUIO CBOCTO

06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
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HbIE KoJIe0aHus

TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue SHEPruu

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHOa MaJIBIX KOJICOaHMA
rpy3a Ha HUTH OT JJTUHBI HUTH U
Macchl rpy3a»

KonebarenbHbIi KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJIcOaHUs B UJICaTbHOM
K0JIeOATEIbHOM KOHTYDE.
AHaNOrust MeX11y
MEXaHUYECKUMH H
3JIEKTPOMArHUTHBIMH
KOJICOAHUSIMH

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B
ujearbHOM KoJleOaTeTbHOM
KOHTYpE

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYecKue KojaeOaHMs.
Pe3onanc. Beinyx/1eHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

IIepeMeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB IIEPEMEHHOT0
TOKA. AMIUTUTYIHOE U

MHCHUA. HpI/IBJIeKaTB BHHUMAHUC
o6yqa}omnxc>1 K HCHHOCTHOMY aCIICKTY

U3Yy4aeMbIX Ha YPOKE SIBJICHU, TOHSITUH,

MIPUMEPOB.

HpI/IBJ'IeKaTB BHUMAaHHC 06yqa101unxc;1 K

LIEHHOCTHOMY aCIIEKTy U3y4yaeMbIX Ha
YPOKE SIBJICHUH, [IOHATHI, IPUMEPOB
HaxoauTh IGHHOCTHBIN aCIIEKT
yueOHOro 3HaHUs U UH(pOpMaLuHy,
o0ecreynBaTh €ro IIOHMMAaHHE U
nepeKuBaHue 00y4YarOIIMUCS
OpranuzoBath paboTy 00y4aromuxcs ¢
uH(popMaliel o MOBOTy MOJIydaeMoit
Ha ypOKE COLMAIbHO 3HAYMMOM
uH(popManuu — 00CyX1aTh,
BBICKA3bIBAaTh MHCHUE

NHunmmnpoBath 1 oAIep>KUBATh
HCCJIEI0BATENbCKYIO ICSITENHHOCTD
00y4Jaromuxcsl B paMKax peanu3aun
VMMHU WHJMBHUYAIbHBIX U TPYHIOBBIX

HCCICAOBATCIILCKUX MPOCKTOB, YTO JaCT

00y4JarmuMcsi BO3MOKHOCTh
proOpeCcTH HABBIK CAMOCTOSTETEHOTO
pELIeHHS TEOPETUIECKOM MPOOIIEMBI,
HaBBIK TCHEPUPOBAHUS M 0POPMIICHHE
COOCTBEHHBIX HJICH; HABBIK
YBaKUTEIBHOTO OTHOILIEHHS K YyXKHM
uaesM, opOpMIIEHHBIM B paboTax
JPYTUX UCCIIe0BaTeNe; HaBbIK

bubnuoreka [{OK
https://m.edsoo.ru/ffOch
820

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb
9c4

bubmnoreka IJOK
https://m.edsoo.ru/ffOcb
b86

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb
d34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
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19

JICUCTBYIOILEE 3HAUCHUE CUJIBI
TOKa U HAMPSKEHUS

Tpanchopmarop.
[IpousBoaCTBO, epeaaya u
HOTPeOICHUE IEKTPUICCKON
SHEPTUH

VYCeTpoicTBO U MPAKTHUECKOE
MIPUMEHEHUE 3IEKTPUIECKOTO
3BOHKA, TEHEpaTopa
MIEPEMEHHOTO TOKA, JIMHUI
ANIeKTpoIepesayd

20

21

22

23

MexaHndeckue
H
3JIEKTPOMATHUT
Hbl€ BOJIHbI

OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
AJIEKTPOIHEPIUH B
MOBCEIHEBHOW KU3HU

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnipocTpaHeHUsI U
JInvHa BoJiHbL. [lonepeyunbie u
MIPOJIOJTHHBIE BOJTHBI

3ByK. CKOpOCTH 3ByKa.

I'pomkocTh 3ByKa. BeicoTa TOHa.

TemOp 3ByKa
DNEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaia

MyOJMYHOTO BBICTYILJICHUS MEPE]]
ayuTOpuel, apryMeHTHUPOBAHUS 1
OTCTaMBaHUS CBOEH TOUKHU 3PEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcc
324

bubnmorexa LIOK
https://m.edsoo.ru/ffOcca
54

bubnunorexa LIOK
https://m.edsoo.ru/ffOccc
Oc

bu6nunorexa LIOK
https://m.edsoo.ru/ffOccf



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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Ontuka

9JICKTPOMArHMTHBIX BOJIH

[TpuHIIUTIBI paIuOCBS3U U
TeneBuaeHus. Pazsurue cpencts
cBaA3u. Paguonokanus

KontponsHas pabora
«Konebanusa 1 BOJIHBD)

[IpssmonunenHoe
pacnpocTpaHeHHEe CBETa B
OAHOPOIHOM cpefe. ToueuHblid
UCTOYHUK cBeTa. JIyu cBeta

[EEN

OTtpakeHue cBeTa. 3aKOHbI
orpakeHus ceera. [ToctpoeHue
U300paKEHHI B TUIOCKOM
3epKaie

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcc
6f8

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd
350

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTpakKCHUE.
IIpenenbHbIN Yo MOJIHOTO
BHYTPEHHETO OTPaXKEHUS

bubnuoreka [{OK
https://m.edsoo.ru/ffOcd
4e0

JlaGopaTtopHnast pabota
«3mepenune nokaszarens
MIPEIOMIICHUS CTEKIa»

bubnmorexa LIOK
https://m.edsoo.ru/ffOcd
716

JInnsel. [loctpoenue
M300paxeHU B TMH3E.
®opmyiia TOHKON JIMH3BI.
YBenuyeHue JTuH3bI
JlaGoparopHas paboTa
«HccnenoBanue CBOMCTB
M300paXeHUH B TMH3AX»

bubnmorexa LIOK
https://m.edsoo.ru/ffOcd
67a

bubnmorexa LIOK
https://m.edsoo.ru/ffOcd
dle



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

Hucniepcust cBera. CiiosXHbIM
coctaB Oemnoro ceta. L[BerT.
JlaboparopHas pabota

32
«Habmonenue aucnepcun
CBETa»
UnTepdepenmus cera.
JIndpaxuus ceeta bubnunoreka LIOK
33 . https://m.edsoo.ru/ffOce
JudpaknuonHas pemeéTka 422
[Toriepe4HOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
34 [Tomstpusarus cBera https://m.edsoo.ru/ffOcf0
2e
Pa3znesn 6. OcHOBBI crienMAJILHONH TEOPUH OTHOCUTEILHOCTH
Onriieckue npubOps! 1 PerymupoBaHue MOBEICHUS YUaIHXCS.
35 YCTPOMCTBA U yCIOBUS MX VHALMHPOBATH 0GYUAIOIIXCS K
0e30MacHOTO NPUMEHEHHs 00CYKIEHHIO BHICKA3BIBAHHUIO CBOETO
['paHuUIBl TPUMEHUMOCTH MHeHus. [[puBIeKaTs BHUMaHUE
KJIACCUYECKOW MEXAHUKH 0 bubmorexa [JOK
. 00yJarOIUXCs K ICHHOCTHOMY aCIeKT
36 . yHarot H vy yu https://m.edsoo.ru/ff0cf8
[Toctynarsl crieruasbHOMI HM3y4JacMbIX Ha YPOKE SIBIICHHH, IIOHATHH, 62
TEOPUN OTHOCUTEIBHOCTH MIPUMEPOB. o
OcnoBbl CTO PHVED
OTHOCHUTEIBHOCTh IIpusnekars BHUMaHHE O0YYAOMUXCA K BuGnuoreka [{OK
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHE LICHHOCTHOMY aCICKTYy M3Yy4acMbIX Ha https://m.edsoo.ru/ffOcfa
BPEMEHHU U COKPAIEHUE JITHHBI yYpOKe SIBICHUH, TOHATHI, TPUMEPOB 42
DHEpIHs H UMITYJTbe HaxoauTh IEHHOCTHBIN acIIeKT e oK
z HOJIMOTEeKA
PENSTHBHCTCKON YaCTHIIBL. yueOHOro 3HaHMs U HH(pOpMaIuH, I
38 https://m.edsoo.ru/ffOcfc

CBs3b MacChI C BHCPFHCﬁ n
HUMITYJIBCOM. 9Hepr1/1;[ ITIOKOA

oOecreynBaTh €ro MOHUMaHUE U
nepeKuBaHue 00y4yaroUMMHCS

68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
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KonTponbnas pabota «OnTuka.
OCHOBBI CIEIIUATIBHOW TE€OpUU
OTHOCUTEIILHOCTH

OpranuzoBath padoTy 00yJarOMIMXCS C
nH(popMaInuei 1Mo moBoIy MoJydyaeMon
Ha YpPOKEe COIMAIbHO 3HAUUMOM
nHpopMauu — 00CyK1aTh,
BBICKA3bIBaTh MHEHHE

WHuuupoBath U MOJIeP)KUBATh
HCCIIEIOBATEIbCKYIO IS TEIbHOCTD
00y4aromuxcst B paMKax pean3ainuu
UMU UHJIUBHUIYATLHBIX U TPYIIITOBBIX
MCCIIEIOBATEIBCKIX MPOEKTOB, YTO AACT
00y4JaromuMcsi BO3MOKHOCTh
MpPHOOPECTH HABBIK CAMOCTOATEIHLHOTO
pelIeHus] TEOPETHUECKOM MPOOIEMBI,
HABBIK T€HEPUPOBaHUS U 0(hopMIIeHUE
COOCTBEHHBIX HJICH; HABBIK
YBOXHTEILHOTO

OTHONICHHSI K Uy>KUM UCSIM,
O0(OpPMIIEHHBIM B paboTax JIpyrux
HCCIeIoBaTeNei; HaBbIK MyOIUYHOTO
BBICTYIUICHHUS TIepe]l ayIuTOpUeH,
apryMEHTUPOBAHUS U OTCTauBaHUs
CBOEH TOYKH 3pEHUSA

Pa3nes 7. KBantoBas pusuka

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf6
f0
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DJIeMEeHTHhI
KBaHTOBOM
OINTUKH

®otonsl. opmyiia [1nanka.
DHeprus U UMNyjibC GoToHa

OTKpBITHE U HCCIICIOBAHUE
dororddexra. OnbiTe A. T

PerynupoBanue noBeaeHNUs y4aluxcsl.
WMunnunpoBaTh 00yJaroUuxcs K
00CYX/IEHUIO BBICKAa3bIBAHHIO CBOETO
MHeHus. [IpuBiekaTs BHUMaHue
00y4aromuxcs K IEHHOCTHOMY acIeKTy

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfe
16

but6mmoreka [IOK
https://m.edsoo.ru/ffOcff
c4



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
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CroneroBa

3akonbl GpoTordhdexra.
VYpaBHenue DiHIITEHA 17151
dororddekra. «Kpachas
rpanuna» Gorordpdexra

JaBnenne ceera. OnbiTel I1. H.
JleOeneBa. XuMU4eCcKoe
JICUCTBUE CBETA

TexHuueckue ycTpoucTBa u
NPaKTUYECKOE PUMECHEHHE:
dboTo31eMeEHT, GOTOIATUHK,
COJIHEeYHast ObaTapesi, CBETO N0/

Pemenue 3agay mo reme
((3JI€M€HTI)I KBaHTOBOf/'I OIITUKN))
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Crpoenne aroma

Mogens atoma Tomcona.
Omnbiter Pesepdopaa mo
pacCesHUIO (-HacCTH.
[TnanerapHast MoAenb aToMa

IToctynatel bopa

W3ny4yenue v nornoueHue
($OTOHOB MpH Mepexojie aToma ¢
OJIHOTO YPOBHS SHEPTUU Ha
Ipyroii. Buasl ciekTpos
BoiHOBBIE CBOMCTBA YaCTHLI.
Bomnsl ne bpoinns.
KopnyckynsspHO-BOJIHOBOM

U3Yy4aeMbIX Ha YPOKE SBJICHUH, [IOHATHH,
IIPUMEPOB.

[IpuBnekarh BHUMaHHE O0YYAIOIIUXCS K
[EHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
YPOKE SBJICHUU, MOHATHH, TPUMEPOB
HaxoauTh LIeHHOCTHBIN aCIeKT
y4eOHOT0 3HaHUA U MH(OpMAIHH,
obecreunBaTh €ro MOHUMAHKUE U
nepeKuBaHue 00y4yaroUMMUCs
Opranu3oBath paboTy 00yJarOIIMXCs C
uH(popMaliel 1o MOBOTy MOJIydaeMoit
Ha YpPOKEe COIMAIbHO 3HAYUMOMN
uH(popManuu — 00CyX1aTh,
BBICKA3bIBATh MHEHHE

MuuuupoBats U MOIep)KUBATh
MCCJIEI0BATENBCKYIO ICSITEHHOCTD
00ydJarouXxcsi B paMKax pean3aiuu
UMU UHJIUBHUTYATbHBIX U TPYIIITOBBIX
HCCJIEIOBATETILCKUX MPOEKTOB, YTO AACT
00y4JarmuMcsi BO3MOKHOCTh
MPHOOPECTH HABBIK CAMOCTOATEIHLHOTO
peIIeHUs] TEOPETHUECKON MPOOIEMBI,
HAaBBIK TCHEPUPOBAHUS U 0(hOpMIICHUE
COOCTBEHHBIX HJICH; HABBIK
YBOXHUTEIHLHOTO OTHOIICHUS K TY)KHM
uaesM, opopMIIEHHBIM B paboTax
JIPYTHUX UCCIIeIOBAaTENeH; HaBBIK
MyOIMYHOTO BBICTYIUICHUS TIEpe]
ayIUuTOpHUEl, apryMEeHTHPOBAHUS 1

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0
15e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0
4a6

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0
302

bubnmorexa LIOK
https://m.edsoo.ru/ff0d0
9la

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0
afa

bubmnoreka IJOK
https://m.edsoo.ru/ff0d0
afa

bubanoreka IJOK
https://m.edsoo.ru/ff0d0
ca8



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

nyanu3M. CrioHTaHHOE U
BBIHY)KJICHHOE M3ITyYCHHE

OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa nmo

OTCTauBaHU CBOCH TOYKHU 3pCHUA

bu6nmoreka [IOK

50 https://m.edsoo.ru/ff0d0f
ONPEJICTICHUIO COCTaBa &
PaaroaKTUBHOI'O U3JTyYCHHUS T
CgoiicTBa anbda-, 6era-, raMma-

51 u3llydeHus. BiausHue
pPaIuOaKTUBHOCTH Ha KUBbIC
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

bubnunoreka LIOK

N3otonbl. Anbda-pacmna.

52 . . https://m.edsoo.ru/ff0d1
DIIEKTPOHHBIN U TTO3UTPOHHBIHN 162
Oera-pacnan. 'amma-usinydyenue T

AToMHoe ]P0 OHeprus CBA3U HYKJIOHOB B

szpe. SIaepHble peakIyu. Bu6mmotexa [IOK

53 SAnepusiii peaktop. [Ipobaemsl, https://m.edsoo.ru/ff0d1
MEPCIEKTUBBI, SKOJIOTHYECKHE 356
ACTEeKTHI SIEPHOM SHEPTETUKU
DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeTobI
HAOJII0JIEHUS ¥ pEerUCTpaliu

bubnmorexa LIOK

AJIEMEHTAPHBIX YaCTHII.

54 . https://m.edsoo.ru/ff0d0
Kpyrasrii cron 038
«DyHIaMEHTAIbHbIE T
B3anMoAercTBUA. EMMHCTBO
(bu3NYECKON KapTUHBI MUPay

Pa3nes 8. DiieMeHTHI ACTPOHOMUM M ACTPOPU3UKHU
55 | DyieMeHTHI Bun 38é31HOTO HEOA. PerynupoBaHue noBeeHUs ydauuxcsl.



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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ACTPOHOMHUM U
acTpopu3uKu

CozBe3aus, spkue 3BE31pbl,
IUTAHETHI, UX BUIUMOE
nBikenne. CoHeuHast cucTemMa

Comnnne. Conneynas
AKTUBHOCTD. I/ICTO‘-IHI/IK 3Hepr1/11/1
CoiHna u 38631

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI
[JIaBHOM IOCJIE10BAaTEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIe NPECTABICHUS O
IPOMCXOXKAECHUU U IBOJIIOLIUU
CoJHIa ¥ 3B€371

Mnineunsiii [Iyte — Hama
T'amakTuka. Ilomoxenue u

nemxenne Comnna B ['anakTuke.

I'amaktuku. YEpHbIE OBIPHI B
Apax TajJaKkTUK

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbioro

B3pbIBA. PETMKTOBOE M3IIydeHHE.

MeraranakThuka

Hepemuennsie nmpo6iembl
aCTPOHOMUHU

KonTponsHas pabora
«DJIeMEHTHI aCTPOHOMHH U
acTpou3uKm»

Ob6o6maromuit ypok. Poib
(U3MKH U ACTPOHOMUU B

MannuupoBaTh 00y4aronuxcs K
00CYX/IEHUIO BBICKa3bIBAHUIO CBOETO
MHeHus. [IpuBnekats BHUMaHUE
00y4aroIuXxcst K LIEHHOCTHOMY acIlleKTy
M3Yy4aeMbIX Ha YPOKE SIBJICHUH,
MIOHATUH, IIPUMEPOB.
[TpuBnexaTh BHUMaHHE 00yUYAIOIIUXCS K
LIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
YPOKE€ SIBJICHUH, IIOHATHI, IPUMEPOB
Haxonuth IeHHOCTHBIN acleKT y4eOHOTO
3HaHUs U UHPOpPMaLIUHU, 00eCIIeUnBaTh
€ro IOHUMAaHUE U NIEPEKNBAHNE
o0y4armuMucs
OpranusoBath paboTy 00yJaromuxcs ¢
uH(popMaLrel 1o MOBOLy M0JIy4aeMoi
Ha YPOKE COLMAIIbHO 3HAYMMOM
uH(popManuu — 00CyX1aTh,
BBICKA3bIBaTh MHEHHE
MHnnmupoBate U MO AP KUBATh
HCCIJIEI0BATEIBCKYIO AESITEIBHOCTD
00yyYaroImuxcs B paMKax pean3aluu
VMU UHIUBHUYAJIbHBIX U TPYIIIOBBIX
HCCJIEIOBATEIbCKUX MPOEKTOB, YTO AACT
00ydJaronMcs BO3MOKHOCTh
MPUOOPECTH HABBIK CAMOCTOATEIHHOTO
pelIeHus] TEOPETHUECKON MPOOIEMBI,
HaBBIK TEHEPUPOBAHUS U 0OpMIICHHUE
COOCTBEHHBIX HJI€H; HaBBIK
YBa)XXKUTEJIBbHOTO OTHOLIEHUS K 4Y)KUM
uaesM, opOpMIIEHHBIM B paboTax




3KOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COITMAIbHON
1 ATUYECKOH cdepax
eITEIbHOCTH YeJIoBEKa

63

O6o6maromuii ypok. Posib u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(OpMUPOBAHUY MTPEICTABICHHIA
0 (pHU3MYECKON KapTUHE MUPA

65

O6o6mmaromuii ypok. Mecrto
(bu3nUeCcKoit KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEJICTaBICHUI O PUPOJIE

66

67

68

Wrorosas koHTposibHas paboTa

PesepsHslil ypok. OnTuka.
OcHOBBI cIENMANIBHON TeOpUn
OTHOCHUTEIIBHOCTH

Pesepnsit ypok. KBantoBas

¢u3uka. D1eMEeHTbl aCTPOHOMHHU
U acTpoU3UKU

JIPYTUX UCCIIeI0BATENCH; HAaBbIK
MyOJIMYHOTO BBICTYILICHUS TIEpe]]
ayuTOpuel, apryMeHTHUPOBAHUS 1
OTCTaMBaHUA CBOCH TOUKHU 3PEHUS

bubnmorexa LIOK
https://m.edsoo.ru/ff0d1
784

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68



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




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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