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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUM K pe3ysibTaTam
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 Poccuiickon Odenepannu, pEATU3YIOIINX 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 HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX Pa3fesioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyecTBEHHBIX 3a/Ja4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIA. B kabuHere (pu3MKu JOKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIATIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECTHeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHWE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

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

e (dopMmupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAaHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX Lened oOecreynBaeTcsl pelieHneM CIIeIyIoNX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
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
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M IMPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUM B TMPOIECCE TO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akon HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent 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 TBEPAOIO TeA.

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX 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), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HWMITYJIhCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHod  npyxkuHbl.  [loTeHUManpHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

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 CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, 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 YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJIbHAs TEIIOEMKOCThH BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue spupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTE€pPUAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teln. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, OUAIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: 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 HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHoOCTh
AIEKTPUUECKOTO TOKA.

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYeCcKUuidi TOK B  pacTBOpax U pacijiaBax  AJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTebHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYIIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole 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, runep0osia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHUE B KUBOU mpupoje, nuddysus, 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,
Y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM mosje. Pabota cuibl Jlopenia.

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

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M NPAKTAYECKOE TPUMEHEHUE: TOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJIeOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpum mMocCiIEeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpoOMazcHUMHblE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepedHple W MPOAOJBHBIE BOJIHBL.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ODJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBAasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpaxkxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peIOMJICHUE, TOSpU3anus, Tudpakims, “HTephepeHITU.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsmoiHENHHOE paclpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCOIIOTHBIN IMOKa3aTeNb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3bl. [locTpoeHnue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M TMPEJIOMIICHUE CBETa.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKpAILCHHE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

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

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe JEHUCTBUE 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. OmnbiThl Pesepdopna mo paccesHHiO o -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiemMbl M TEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH

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

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

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 MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe 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 ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX
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

Ponp ¢usuku u acTpoOHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

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

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, 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,
OTIpeJIeIICHHE TUIOMIAIN TFIOCKUX PUTYp U 00BEMA TElI.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONPHUEMHMK, TEIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO TpenMmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeamera «OU3nKa» AOHKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIMpEeHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

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

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6)3K0JI0TrN49eCKOr0 BOCIIUTAHMSA

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYXKAIOILIEH Cpesie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO 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 YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUS B  PACCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMHUHOJIOTHUEH, KIFOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpMaAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JACATEITLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTbh poid C y4ETOM MHEHMI YYaCTHUKOB, OOCYXJaThb pEe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHUIIMH B 00JIaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Mpenoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

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

HPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHrue TeJ, JABMXKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCALMs, TUIABJICHUE, KPUCTAJUIM3alMs, KUTICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHHS Ta3a B H30Ipoleccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UUECKUE BEIUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bU3MYEeCKU CMBICT HCIOJIb3yeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKAsl YHEPIrusl XaOTUUYECKOIO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IMOJIs1, MOTEHIIHAN, PA3HOCTh MTOTEHIMAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCHOIL3Ys (PU3NUECKue
3aKOHBI U MIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u 11 3akonsl HptoTOHa,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsAna, 3akoH KylioHa, mpu 3TOM pasianyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOr0 OOOpYJOBaHUsS, MPOBOJAUTH ONBIT M
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JJOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YUY€OHOW U HayYHO-TIOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIIEMBI.

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sifipa MPHU pEUIeHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakiuss W MOOJApU3aAlMS  CBETa, JAUCHEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pPa3MUYHBIX  Cped) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosHue U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYECHHBIE KBAHTOBBIE SIBJICHUS U TMPOLECCHl, HCIOIb3YA
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHMS M EIUHUIIBI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUN: MpPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3UYECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIHMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY pacCyXIEHHI C OMOpoi Ha HM3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TpE/CTaBICHUs Y4eOHOM U Hay4YHO-TIONMYJISIpHONW MH(pOpPMAINH, TOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3aejioB H TeM nudpoBbIe
Ne i/ P Konrpoabnbie IIpakTuyeck (upp )
NPOrpamMMblI Bcero odpa3oBaTebHbIE
padoThI ue padoTbl
pecypcesbl
Paznen 1.OU3UKA U METO/1bl HAYUYHOI'O ITIO3HAHUA
bu6mmorexa [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunorexa [JOK
' TEOPUHN https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTostHUS BemiecTBa. da3oBbie 5 bubnmoreka [JOK

epexobl

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

Hroro no pazgeny 24
Pa3nen 4.9JIEKTPOAUHAMHUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds0o.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1.9JIEKTPOAUHAMUKA
bubmuorexa [JOK
1.1 MarnuTHO€ noje. DIeKTPOMArHUTHAs UHIYKLUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbI
bu6mmoreka [IOK
2.1 MexaHU4YeCKHUE U IJICKTPOMAarHUTHBIE KOIeOaHMs 9 1 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
2.2 MexaHU4YeCKHUE U JIEKTPOMArHUTHBIE BOJIHBI 5 1 httos://m.edsoo.ru/7fA1c97c
bu6nmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1 OCHOBBI CHEIUAITBHOI TEOPUH OTHOCUTEIILHOCTHA 4 1 Bubmorexa ITOK
' H P https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bubmuorexa [JOK
4.1 i
D7IEMEHTHI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bubnnorexka [JOK



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

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

4.3 ATOMHOE PO 5

Wroro no pazueny 15

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznes 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 ngj;ﬁféigﬁﬁ £41097c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7



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

10 KUIACC
KosmuectBo
Nen/m | Tema ypoka 4ACOB DJIeKTPOHHbBIE U (PpPOBbBIE
o0pa3oBaTe/ibHbIE PeCYPChI
Bcero
1 ®usuka — Hayka o npupoje. Hayunbie METOABI MO3HAHUS OKPYKAKOLIETO 1 bubmuoreka [JOK
MHpA https://m.edsoo.ru/ff0c32e2
5 Ponb u MecTo pusuku B GopMUPOBAHUN COBPEMEHHOM HAyYHOUN KapTHUHBI 1 bubnunoreka [JOK
MHpPA, B IPAKTUYECKOMN AEATEIbHOCTH JIFOAEH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe nBukeHue. OTHOCUTETbHOCTh MEXaHUYECKOTO JIBHKEHUS. 1 bubnuotexa [JOK
[lepemenienue, CKOpOCTh, yCKOPEHUE https://m.edso0.ru/ff0c3508
4 PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE 1 bubamorexa LOK
https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHUE 1 bubamorexa LOK
https://m.edsoo.ru/ff0c372e
bubnuorexa [JOK
6 CBobOonHOe majeHue. Y ckopeHrne cBOOOHOTO MaieHus 1 httos://m.e dsocI)_.[ru FF0c396C
7 KpuBonuneiinoe aBuxeHue. JBrkeHre MaTepruaabHON TOYKH 110 1 bubnuoteka [JOK
OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
ITpuniun otHocuTenbHOCTH [ 'anuies. HepuanbHble CHCTEMBI OTCUETA. bubnuorexa [JOK
8 . 1
ITepBriit 3ak0oH HproTOHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoid 3akon HetoToHa 1 bubnmoreka [JOK
JUISL MAaTEPUAITBHON TOYKH https://m.edsoo.ru/ff0c3be8
10 Tperuit 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK 1 Egg?ﬁ;f;igﬁ};msbw
1 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocmuueckas 1 bubnmoreka [JOK
CKOpPOCTh https://m.edsoo0.ru/ff0c3d00
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https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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

bubmuoreka [JOK

12 Chua ynpyrocti. 3axon I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
13 Cwia tpenust. Koaddunuent tpenns. Crita conpoTUBIICHHS PU JTBUKEHUN bubnmoreka [JOK
TeJa B )KUJIKOCTH WJIU ra3e https://m.edsoo.ru/ff0c3f76
14 [TocrynarensHoe U BpaliaTelbHOE JBHKEHUE a0COIIOTHO TBEPIOTO Tea. bubnuoreka [IOK
MowmeHT cuibl. I1nedo cumnbl. Y caoBus paBHOBECUS TBEPAOrO Tella https://m.edsoo.ru/ff0c41a6
15 Nmnynbe maTepuanbHOU TOYKH, CUCTEMbBl MAaTEPUAIIBHBIX TOUYEK. IMITysibC bubmuoreka [JOK
CUJIbI. 3aKOH COXpAaHEHUs UMITyJIbca. PEaKTUBHOE IBUKEHUE https://m.edsoo.ru/ff0c43d6
16 Pabota un MomHOCTh cuiibl. KuHeTHUeCcKas 23HEprus MaTepUaTbHOW TOUYKH. bubnuotexa [JOK
Teopema 00 M3MEHEHHH KUHETUYCCKON YHEPTUU https://m.edso0.ru/ff0c4502
[TorenunaneHas sHeprus. [loTeHIHanbHAsA SHEPIUs YIIPYTro
17 nehopMUPOBAHHON MpyKUHEI. [loTeHIIMaTbHAS SHEPTHS Tena BOIM3U bubamorexa LOK
https://m.edsoo.ru/ffOc461a
MOBEPXHOCTU 3eMITH
[ToreHunanbHbIC U HETIOTEHIHATBHBIE CUIIBbl. CBA3b pabOThI
18 HEMOTEHIIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUU CUCTEMBbI bubmmorexa [JOK
N https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPaHEHHSI MEXaHMUECKOU SHEPTHH
19 JlaboparopHas pabota «lccneqoBanue cBA3M pabOTHI CUJIBI C H3MEHEHHEM
MEXaHUYECKOM IHEPTUU TeJIa HAa IPUMEPE PACTKEHUS PE3UHOBOTO JKT'YyTa)
20 Kontponbnas padota o teme «Kunemarnka. JlnHamuka. 3aKOHBI bubnuotexa [JOK
COXPAHEHHUS B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
91 OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETHYECKON Teopun. bpoyHoBCKOE bubnunoreka [JOK
neuxenue. Audpoysus https://m.edsoo.ru/ff0c4dc2
99 XapakTtep ABUKEHUS U B3aUMOJCHCTBUS YacTUI] BenlecTBa. Moenu
CTPOEHHUSI Ta30B, KUJIKOCTEH U TBEPABIX Tell
23 Macca monekyi. KommaectBo BemectBa. [TocTossHHas ABoraapo
24 TennoBoe paBHOBecue. TemmepaTypa u e€ usamepenue. lllkana remneparyp
enbcus
25 Wneanbhsiii raz B MKT. OcHoBHOe ypaBHeHue MKT bu6nmoreka [JOK


https://m.edsoo.ru/ff0c3e18
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AOGcomoTHas TeMIiepaTypa Kak Mepa CpeHei KHHeTHUECKOW YHEPTUN

https://m.edsoo.ru/ffOc4fde
bubmuoreka [JOK

26
JIBU>KEHUS MOJIeKyJl. YpaBHeHue MenpeneeBa-Knanelipona https://m.edsoo.ru/ff0c511e
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
98 JlaGopaTopHas pabota «VccienoBanue 3aBUCUMOCTH MEXKy IapaMeTpamMu
COCTOSIHHSI Pa3pEeKEHHOTO ra3ay
29 M3omporieccrl B 1eaaIbHOM Ta3e U UX rpaduuecKoe MpeICTaBIeHNe bubmoreia OK
pott A P PeAt https://m.edsoo.ru/ff0c570e
BHyTpeHHsIst SHeprus TEpMOIMHAMHYECKON CHCTEMBI M CITOCOOBI €
30 n3MeHeHus. KoaudecTBo TerioTsl U padboTta. BHyTpeHHSs SHEPTHS bubmmorexa [JOK
) P - PHYIP P https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO UJICAIBHOTO raza
bubmuoreka [JOK
31 B
HABL TeTIotepenattt https://m.edsoo.ru/ff0c5c36
32 VY nenbHasA TEIIOEMKOCT BelecTBa. KonnyecTBo TEmIoTs! Ipu bubnmnorexa LIOK
Teronepenaye. AnuadaTHbIN Ipolece https://m.edsoo.ru/ff0c5¢c36
33 IlepBrIil 3aK0H TEPMOAMHAMHUKH U €T0 TIPUMEHEHHE K U30ITPOoIleccam bubmorera [JOK
p pMOA P pott https://m.edsoo.ru/ff0c5efc
34 HeobGpatumocTh IIpoIieccoB B IpUpoae. BTOpoi 3aK0H TEPMOIUHAMUKHI bubnmorexa LHOK
P P pupoZe. P P https://m.edsoo.ru/ff0c6230
bu6mmorexa [IOK
35 [Mpunmun geictBust u KI/] TenmoBoi MamuHb
PHHIHI A A https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKoJIornyeckre npoodaeMbl TEII0HEPTeTHKU
bubmuorexa [JOK
38 O6o0matromuii ypok «MonekynsgpHas Gusznka. OCHOBBI TEPMOJTHHAMUKH
HHATOTIHI Yp YA ¢ pMOA https://m.edso00.ru/ff0c6938
39 KonTtponbHas pabora o Teme «MonekynspHas ¢pusnka. OCHOBBI bubmuorexa [JOK
TEPMOAUHAMHUKN https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u kKoHaeHcaus. Vcmapenre u KumneHne bubnuorexa [JOK
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https://m.edsoo.ru/ff0c63b6

41 AOComI0THAs M OTHOCUTENIbHAS BIIAXKHOCTh BO3yxa. HachlmeHHblIil nap Bubmmorexa LIOK
https://m.edsoo.ru/ff0c64d8
4 Tépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHH3OTPOIHUS bubnmoreka [JOK
CBOMCTB KpucTaLioB. JKuakue kpuctaiiibl. COBpeMEHHbIE MaTEPHaIbI https://m.edsoo.ru/ff0c65f0
43 [InaBneHue u KpucTaUIM3anys. Y JeJIbHAs TEIUIOTA IIJIaBICHHUS. bubmunorexa LIOK
Cyb6numarnus https://m.edsoo.ru/ff0c6708
bubnnoreka [JOK
44 YpaBHeHME TEII0BOro OagaHca httos://m.e dSO(I)_.[ru 1F10C6820
45 DneKTpu3anus Tei. DIeKTpUIecKuil 3apsi. [[Ba Buaa s3JeKTpuIecKux bubnunoreka [JOK
3aps70B https://m.edsoo.ru/ffOc6bcc
46 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYIPOBOJHUKHU. 3aKOH COXPaHEHUS bubmmorexa [IOK
3JIEKTPUYECKOIO0 3apsijia https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHblil 251eKTpUYECKUi bubnmoreka [JOK
3apsg https://m.edsoo.ru/ff0c6ce4
48 Hanpsx€HHOCTB AeKTpudeckoro nosis. [IpuHIuUm cyneprno3uimm bubnunoreka [JOK
ANEKTPUYECKUX MOJeH. JINHNKM HaNps)KEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cui anexkrpocratnyeckoro nois. [orennuan. Pasnocts bubnuorexa [JOK
MHOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHMKY M JUAIIEKTPUKU B AIEKTPOCTATUYECKOM II0JIE. bubnnorexa [JOK
JvanekTpudeckass TpOHUIIAEMOCTD https://m.edso0.ru/ff0c7018
, bubnunoreka [JOK
ol OnekrpoéMkocTs. Konnencatop httos://m.e dSO(I)l.ru IF0CT126
59 DIEeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. DHEPTHUs 3apsHKEHHOTO bubnmoreka [JOK
KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopartopHas pabota "M3mepeHue 31eKTpoEMKOCTH KOHIeHcaTopa"
54 [TpuHLIMN NeiCTBYS U TPUMEHEHNE KOHAEHCATOPOB, KOMMUPOBAILHOTO

armapara, CTpPyHHOTO IPUHTEpa. DJIEKTPOCTaTHIECKas 3alIHTa.



https://m.edsoo.ru/ff0c63b6
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3azemyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBHUA €ro cyliecTBoOBaHus. [10CTOAHHBIN TOK.

> Cuia Toka. Hanpsixenue. Conporusiienue. 3akoH Oma i ydacTka 1enu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeTUHEHNE
56 MPOBOTHUKOB. JIaboparopHas padoTa «M3yueHne cMemanHOTro bubmmorexa [JOK
https://m.edsoo.ru/ff0c74f0
COEIMHEHUS PE3UCTOPOB)»
bubmuoreka [JOK
57 PaboTa 1 MOIITHOCTH JIEKTPpUUECKOTO TOKa. 3akoH Jlxoyis-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa A1 OJTHOM (3aMKHYTOM) AyiekTpudeckoii nenu. Koporkoe
58 3ambikaHue. JlabopatopHas pabora «M3mepenue J/1C nctounuka Toka u bubamorexa LOK
https://m.edsoo.ru/ffOc7ae0
€ro BHYTPEHHETO COMPOTUBIICHHS
59 PesepBusiit ypok. KonTponpHas padora o teme "DnekrpoguHamuka' / bubnuotexa [JOK
Bcepoccuiickas mpoBepodHas pabota https://m.edsoo.ru/ff0c8c56
O6o6maromuii ypok «neKkTpoanHaMmukay / Becepoccuiickas mpoBepodHast bubnunoreka [JOK
60 pabota https://m.edsoo.ru/ff0c88be
61 DJeKTpOHHAs MPOBOJUMOCTb TBEPBIX METAJIIIOB. 3aBUCUMOCTb
COIIPOTHUBIIEHUS] METAIIJIOB OT Temriepatypbl. CBEpXIIPOBOIUMOCTh
62 DJeKTpuvecKuil TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX ITYYKOB
63 [TomynpoBOIHUKY, UX COOCTBEHHAS U MPUMECHAs! IPOBOJUMOCTb. bu6nuorexa [IOK
CgoiictBa p—n-nepexona. [TomynpoBoaHUKOBBIE TPUOOPHI https://m.edsoo.ru/ffOc84ae
64 DIIEKTPUUYECKHI TOK B pacTBOpaxX M pacriaBax dJIEKTPOJHUTOB. bubnuotexa [JOK
DNEKTPOIUTHYECKAs JUCCOLUALUA. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
65 DnekTpruueckuil TOk B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENIbHBIIN bubmuorexa [IOK
pazpsaa. Monnus. [1na3zma https://m.edsoo.ru/ff0c84ae
66 DexTpudecKkrue NpuoOpPbl U yCTPOICTBA U UX MPAKTHUECKOE TPUMEHEHHE. bubnuorexa [IOK
[IpaBuna TexHUKH 6E30MACHOCTH https://m.edsoo.ru/ffOc86fc
67 KoHnTtponbnas pabota mo teme «Anekrpocratuka. [locTosHHBII bubnuorexa [JOK

BHCKTpI/I‘-ICCKI/Iﬁ TOK. Toku B PA3JIMIHBIX CpeaAaAxX»

https://m.edsoo.ru/ff0c8a8a
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bubmuoreka [JOK

68 PesepBHbIil ypok. O6o6maronuii ypok mo remam 10 kmacca httos://m.edsoo.ru/FOCaT6e
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosnuecTBo 3
JIEKTPOHHBbIE IU(PPOBLIE
Ne i/ Tema ypoxka 4acoB P uHpp
o0pa3oBaTejibHbIE PeCypChl
Bcero
1 TTocTosiHHBIE MAarHUTHI U UX B3aUMOJIeiicTBHME. MarHuTHoe 1oJe. 1 bubmuorexa [JOK
Bekrop MaruuTHOM MHAYKUMH. JIMHUYM MArHUTHON UHIYKLIIHHU https://m.edsoo.ru/ff0c9778
5 MarnuTHOe 1oJie TPOBOIHUKA ¢ TOKOM. OmBIT DpcTenaa. 1 bubmuorexa [JOK
BzaumopeiicTBre TpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHnast pabota «M3yueHne MarHuTHOTO MOJIsl KaTYIIKU € 1 bubnuotexa [HOK
TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBE€ MarHUTHOTO TOJISI HA MPOBOJAHUK ¢ TokoM. Cuia Ammepa.
4 JlabGopaTtopnast pabora «HccnenoBanue n1elcTBUS TOCTOSIHHOTO 1 bubmorexa LOK
paToprasi p https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM)
5 JleiicTBrEe MarHUTHOTO TOJISL HA IBIXKYIIYIOCS 3apsDKEHHYIO YaCTHUILY. 1 bubmuorexa [JOK
Cuna Jlopenua. Pa6ora cuisl Jlopenna https://m.edsoo.ru/ff0c9df4
DnexkTpoMarHuTHas HHAYKIHS. [I0TOK BeKTOpa MarHUTHOM
6 uaaykuuu. JJ1C uaAyKInud. 3aKOH AJIEeKTPOMArHUTHONW UHAYKIIUN 1
®dapanes
7 JlabopaTtopHas pabota «MccnenoBanue siBICHUS JIEKTPOMAarHUTHOMN 1 bubmuotexa [JOK
WHYKIIUW» https://m.edsoo.ru/ff0cal50
NuayktuBHOCTE. SIBNenue camonHaykiuu. 3/1C caMOUHyKITHH.
8 DHeprus MarHUTHOTO TOJIs KaTYIIKH ¢ TOKOM. DJIEKTPOMarHUTHOE 1 bubmorexa HOK
p v ’ P https://m.edsoo.ru/ff0ca600
moJie
TexHUYECKHE YCTPONUCTBA M UX IPUMEHEHHUE: TTOCTOSTHHBIC MAarHUTHI,
9 AIIEKTPOMATHUTBI, YIEKTPOIBUTATEINb, YCKOPUTENH dJIEMEHTaPHBIX 1
YacTHUIl, THAYKIIUOHHAS TT€Yb
10 O6o0matomuii ypok «MarautHoe moje. IJIeKTpoOMarHuTHAsI 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c9778
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WHIYKIUS)

https://m.edsoo.ru/ffOcab82

11 KoHTposbHast pabota 1o Teme «MaraHuTHoe 1oJie. bubamnoreka HOK
DNEeKTpOMarHuTHAasE HHIYKLHS https://m.edsoo.ru/ff0cad58
12 CBoOoaHBIC MEXaHUUYECKHE KoJieOaHus. ["apMOHnYecKre KoJieOaHusl. bu6nuoreka [IOK
VYpaBHeHHe rapMOHHUYECKHX Kosiebanuii. [IpeBpaienue snepruu https://m.edsoo.ru/ff0caf06
13 JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH TIEPUOJIa MAJTBIX
Kosie0aHui Tpy3a Ha HUTH OT JJIMHBI HUTH U MAcChI TPy3a»
Konebatenbublit KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJeOaHus
14 B UCAIILHOM K0JI€0aTeIbHOM KOHTYPE. AHAIOTHS MEXKT bubnnorexa LIOK
ype. Y https://m.edsoo.ru/ffoch820
MEXaHUYECKUMHU U 3JIEKTPOMATHUTHBIMU KOJICOAHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpAHEHMS SHEPTUU B UACATIBHOM bubnuorexa [HOK
K0J1e0aTEIbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxaromux Koiaebanusx. BolHyk1eHHbIE
16 MexaHuueckue kosixebanus. Pesonanc. BeiHyXaeHHEIE bubmorexa LOK
' DRI https://m.edsoo.ru/ff0chb86
3JIEKTPOMAarHUTHbIE KoJeOaHus
[Tepemennbiif Tok. CUHYCOUJANbHBINA IEpeMEHHBIH TOK. MOIIHOCTh
17 IIEPEMEHHOI0 TOKa. AMIUIMTYIHOE U JEUCTBYIOIIEE 3HAUCHNUE CUJIIBI bubnnorexa LIOK
P ’ Y yio https://m.edsoo.ru/ff0cbd34
TOKA U HaIPsDKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenava u noTpedIeHue
ANEKTPUYECKON SJHEPTUU
19 VYCeTpoicTBO M MPAKTHUECKOE MPUMEHEHHE JIEKTPUUYECKOTO 3BOHKA, bubmuotexa [JOK
reHeparopa NepeEMEHHOr0 TOKa, JIMHUM JJIEKTponepeaayd https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE AJIEKTPOIHEPTHH.
KynbpTypa ncnonbp3oBaHus SJIEKTPOIHEPTHUHN B TIOBCETHEBHOMN KU3HU
MexaHnueckue BOJIHBI, YCIOBHS pacripocTpanenus. [lepuos.
21 CxopocTb pacnpocTpaHeHus U AJinHa BOJHBL. [lonepeunsie u bubmmorexa [JOK
P pactpoctp ' P https://m.edsoo.ru/ffOcca54
MIPOJIOJTHHBIE BOJTHBI
22 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3Byka bubmuoreka [JOK



https://m.edsoo.ru/ff0cab82
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DNeKTpOMarHUTHbHIE BOJIHBI, UX CBOMCTBA U ckopocTh. [lkana

https://m.edsoo.ru/ffOcccOc
bu6nuoreka [IOK

23 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI paguoCBsI3U U TeNEBUACHUS. Pa3BUTHE CPENICTB CBA3H.
Pagunonokanus
25 KonTtponsnas padora «Konebanus u BOTHBI ]r?tl;lrt)ssj:jlljr(r)::;sigroulliff 0ce6E8
26 [IpamosniuHetHOE pacpOCTpaHEHHE CBETA B OJJHOPOIHOM Ccpelie. bubnmnoreka HOK
ToueuHsbIil HICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
97 OtpaxxeHue cBeTa. 3akoHbl OTpaxkeHus ceera. [loctpoenue bubnuotexa [HOK
M300pakKeHHUH B TUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue cBera. [loaHoe BHyTpeHHEee oTpaxkenue. [IpenenbHbiit bubnmnoreka [HOK
YTOJI ITOJTHOTO BHYTPEHHETO OTPAXKEHHUS https://m.edsoo.ru/ff0cd7f6
29 JlaGopaTtopHas padora «M3mMepeHue moka3aresst IpeIoMICHUS bubnmnoreka HOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Moctpoenue nzobpaxenwuii B muH3e. @opmyrna TOHKOM bubmuotexa [JOK
JIMH3BI. YBEIUYEHUE JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «MccienoBanre CBOMCTB U300paKEHUI B
JMH3aX»
39 Hucnepcus ceera. ClnoxHbIH coctaB 6eoro csera. Lger.
JlaGopatopHas pabota «HaOnroneHue qucnepcuu cBeTa»
33 Wntepdepennus ceta. Audpaxmus ceera. udpakimnonnas bubnmnorexka HOK
peméTka https://m.edsoo.ru/ff0ced22
34 ITonepeuHocTs cBeTOBBIX BOJH. [losspr3anus ceera Bubmmorexa [IOK
https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npudOpPHI U YCTPOICTBA U YCIOBUS UX 0€30IaCHOTO
MIPUMEHEHUS
36 I'panu1IBl MPUMEHUMOCTH KIIACCUYECKON MexaHUKHU. [locTymaTsl bubmuoreka [JOK
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CHeHHaHLHOﬁ TCOPHUU OTHOCUTCIILHOCTHU

https://m.edsoo.ru/ffOcf862

37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U bubamnoreka HOK
COKpAILICHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
38 DHEPrus U UMITYJIbC PEISATUBUCTCKON YacTullbl. CBsI3b Macchl ¢ bubnmoreka [JOK
SHEpPryueu U UMIYJILCOM. DHEPTHUsl TOKOS https://m.edsoo.ru/ff0cfc68
39 KonTponpHas padora «Ontrka. OCHOBBI CHIEIHATLHON TeOpUn bubnmoreka [JOK
OTHOCHUTEIIBHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®oronbl. Popmyna [Inanka. DHeprus U UMITyabCc GpoToHa ﬁgg?;;fg;grou;:f Ocfelt
41 OtkpeiTre u uccnenoBanue porodddexra. Onwitel A. I'. CrosteroBa Eggﬁ;;fg;gﬁ;; Ocffea
42 3akonbl porodddekra. YpaBHeHue DiHIITeHHA 1151 HoTodhdeKTa. bubnmnoreka [HOK
«Kpacnas rpanuma» gorosdpdexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbithl [1. H. JleGeneBa. Xumuueckoe nencTare bubnmnoreka HOK
cBeTa https://m.edsoo.ru/ff0d04a6
44 TexHu4ecKkue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE:!
dboTorneMeHT, POTOAATUHK, COTHEUHAs! OaTapesi, CBeTOAUO/
45 Pemenne 3amag mo teme «IJI€EMEHTHI KBAHTOBOM OITHUKNY bubmmorexa [IOK
https://m.edso0.ru/ff0d0302
46 Mogens atoma Tomcona. OnbiTel Pezepdopaa o paccestHuto o- bubmuotexa [JOK
yactull. [Inanerapnas mozaens atoma https://m.edsoo.ru/ff0d091a
bubnmnoreka [JOK
41 Hocrynatst bopa https://m.edsogru/fdeOafa
48 N3nydenne u mornomieHne (GOTOHOB MPHU MEPEX0JIe aTOMa C OJHOTO bubnmoreka [JOK
YPOBHS SHEPTUH Ha Apyroil. Bumbl criekTpoB https://m.edsoo.ru/ff0dOafa
49 Bonnosele cBoiicTBa yactuil. Bonnsl ae bpoiins. KopnyckynsipHo- bubnmoreka [JOK
BOJIHOBOM yanu3M. CIIOHTaHHOE U BBIHYKJEHHOE U3ITyUEHHE https://m.edsoo.ru/ff0d0ca8
50 OTtkpeiTHe paguoaktTuBHOCTH. OnbITH Pezepdopaa o onpeneneHunto bubnuotexa [JOK
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COCTaBa paIUOAKTHUBHOT'O U3JTYUCHUA

https://m.edsoo.ru/ff0d0fd2

CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BiousHue

>1 PaAMOAKTUBHOCTH HA KUBBIE OpPraHU3MBI

59 OTKpbITHE TPOTOHA M HEWTpoHA. M30TOmBI. ANb(ha-pacna. bubnmoreka [JOK
DIIeKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaa. ['amma-usnydenue https://m.edsoo.ru/ff0d1162
OHeprus cBA3U HYKJIOHOB B siJpe. SnepHble peakuuu. S nepHblil

53 peakrop. [Ipo6ieMbl, TEPCIEKTUBBI, IKOJIOTUIECKUE aCTICKTHI bubmorexa LOK

9 https://m.edsoo.ru/ff0d1356

AJICPHON YHEPTETUKU
OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA. MeTo1bI

54 HaOJIIOZICHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YyacTull. Kpyrislil cton bubnmnoreka [JOK
«DyHaMeHTanbHble B3auMoaencTBus. EqMHCTBO (u3nueckoit https://m.edsoo.ru/ff0d0e38
KapTUHBI MUPa»
Oransl pa3BUTUA acTpoHOMUU. [IpHKiIagHOe 1 MUPOBO33pEHYECKOE

95 3HaueHue actpoHoMuu. Bua 3Bé3qHoro Heba. Co3Be3qus, sipkue
3BE3/1bl, IUIAHETHI, UX BUIUMOE JBHKeHHE. CoJHEeuHasl CUCTeEMa

56 Connue. Conneunas akTuBHOCTb. MicTounuk sHeprun ConHLa 1
3BE3]
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI TJIaBHOU

57 nocJieIoBaTeIbHOCTH. BHyTpeHnHee ctpoenue 38E3/1. COBpeMEHHBIE
IIPEJICTaBJICHUS O POMCXO0XKIEHUH U dBosony CosHIa U 3BE3]

58 Muiteunsiii [Iyte — Hama ["anaktuka. [TonoxeHnue u 1BUxXeHnE
Connua B Nanaktuke. ["anaktuku. YEpHbIE ABIPHI B siApax rajJlakKTHK

59 Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro B3pbiBa.
PenukroBoe n3nyuenue. Meraranaktuka

60 Hepenrenusie mpo0i1eMbl aCTpOHOMHH

61 KonTponbHast pabota «21€MeHThI aCTPOHOMHH U aCTPODUZUKH»

62 Ob6o6maromuit ypok. Poib ¢pu3nku u acTpoOHOMHUN B 3KOHOMUYECKOH,

TCXHOHOFHQCCKOﬁ, COILIMAJIPHOM M 3THYECKOM C(bean JACATCIIBHOCTH
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YCIO0BCKa

O6o06maromuii ypok. Pois u MecTo GU3MKU U aCTpPOHOMUU B

63 COBPEMEHHOM HAYYHOU KapTUHE MUPA L
64 O6o6matomuii ypok. Ponb pusudeckoit Teopun B GOpMUPOBAHUHT 1
MpEeJICTaBICHUNA O PU3NYECKON KapTUHE MHUpa
O6o6marmuii ypok. Mecto gusndeckold KapTUHBI MUpPa B 00111EM
65 PSLY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPECTABICHUN O 1
npupojie
66 PesepBHbIil ypok. MarauTHoO€ nojie. DIeKTPOMAarHUTHAS WHTyKITHS 1
67 PeszepBHblil ypok. OnTuka. OCHOBBI ClIEUATBHON TEOPUHU 1
OTHOCUTEJILHOCTH
68 Pesepnniit ypok. KBantoBas uzuka. 1eMeHThI aCTPOHOMUH U 1 bubnmnoreka [JOK
acTpOPU3HUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON JAEATEIbHOCTH

moaei

10.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NIECKUX MOIECTICH:
MaTepualbHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UCAIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUM 3apsl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue siBieHUs (IPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKON Teopuu
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MajeHue
T€d, JABWKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
IJIaBJI€HUE, KpUCTAJUIM3allMsl, KHUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHME, HCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEPIrus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPU ONMHMCAHUH NMPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICI
HCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC



10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHssI KHHETUYECKas DJHEPrUs XaOTHUYECKOTO
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3yEMbIX BEJIWYHMH, MX O0O3HAYCHHUS W €AMHHUIBI, HAXOIUTH
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBAa BeIIECTBA U
JNEKTPUYECKUE  SIBIICHUsI  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, ANEKTPUYECKOE noJe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJIOB; MpH
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAJIM3UpPOBaTh (PU3MUECKHE TMPOLECChl M SBICHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM JHEpIUH,
3aKOH COXPAaHEHUS MMITYJIbCA, IPUHLHUII CYIEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCU€Ta;  MOJIECKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPeIHEW KUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU
OOBACHATh OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, MPUOOPOB U

TEXHUYECKUX YCTPOMCTB; pa3ivyaTh yCJIOBHS MX 0€30IacHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BBIMOTHATE SKCIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOIIECCOB C MCMOJb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpPOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, cobuparh  YCTaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IHTB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 H3MEpPEHHs U



HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHHI>'I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYECKUMHU BEIUYUMHAMH C
HCIIOIIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI 11O

pe3yibTaTaM UCCICI0BaHUA

CobmromaTe mpaBmiia  0€30MacHOrO0  Tpyda TMPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYy10BaHUS

10.13

Pemate pacuérHple 3aa4M C SIBHO 33aHHONW (PU3MUYECKOW MOJIENBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTBI M OOCHHUBATH PCAJIBbHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nUecKoil BETUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3HII€CKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHMH YY4eOHBIX 3aJady  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpeTalMi W NPEJCTABICHUS y4eOHOM M HAY4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOHCTBAMHM, JJsI COXpPaHEHUs 30pPOBbS U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>KaI-OH_[eI\/'I cpeaec

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PANUOHAIBHO  paCHpPENesATh
00S13aHHOCTH U IUJJAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI
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11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JIO/IeH, IETOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA

VY4uTBIBaTh I'PaHMLIBI IPUMEHEHUS U3YYEHHBIX (PU3MYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Sipa MPH peIIeHuH (prU3ndecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKHA M  KBAaHTOBOH  (DM3HKHU:
JIEKTPUYECKAsT TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JCHCTBUS ~ TOKa,  B3aMMOJICHCTBHE  MAarHHUTOB,
ANICKTPOMArHUTHAs MHAYKIMSA, JCHCTBUE MArHUTHOTO TIIOJIsi Ha
MPOBOJHUK C TOKOM MW JBIDKYIIMWCS 3apsij, 3JIEKTPOMAarHUTHbBIE
KoJieOaHWsT W BOJHBI, MPSIMOJIMHEHHOE pPAaCHpOCTPAHCHUE CBETa,
OTpaXEHWe,  MpeJoOMIICHHE,  HHTeppepeHuus, auppakiuus |
NOJISIpU3alUsl CBETa, MUCIEPCHs CBeTa, (OTOAIEKTpUYecKuit 3ddekr
(potoaddexrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aToMa  BOJOpPOJA, €CTeCTBEHHass H  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnuceiBaTh HM3Y4YCHHBIE CBOWMCTBA  BelIECTBA  (DIEKTPUYECKHE,
MarHUTHBIC, ONTHYECKHE, dJIEKTPUICCKYIO TPOBOJIUMOCTh Pa3TUIHBIX
cpen) W DJICKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HUCIOIb3YS
¢bu3nueckue  BENUYHMHBL:  OJCKTPUUECKUH  3apsl, CHiIa  TOKa,
ANEKTPUYECKOE  HANpsUKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocth moteHnmanos, JDJIC, pabora Toka, WHAYKIHS MarHUTHOTO
monsa, cuna Awmmepa, cuina JlopeHna, WHAYKTUBHOCTh KATYIIKH,
DHEPTUsl AIEKTPUYECKOTO M MATrHUTHOTO TOJIeH, MEpPHOj] M 4YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij M CHjia TOKa B TIpoliecce
TapMOHHYECKHX 3JIEKTPOMAarHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHie W OINTHUYecKas CHUJIa JIMH3BI, MPU OMNUCAHUU TPABUILHO
TPaKTOBAaTh (PU3UYECKUH CMBICT HCIOJB3YEMBIX BEIMYUH, UX
0003HAYCHHUSI W CIUHWIIBI;, YyKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINC

JTaHHYI0 (PU3MYECKYIO0 BETUUYHUHY C JPYTMMH BETUYUMHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTHb JJICKTPOMATIrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AACP, IIPH OIIMCAaHUHU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHMH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TPOLECCHl W SIBICHHS, HCIIOJIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpAaHEHUS DHEPTHH, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
paIMOaKTUBHOTO pachaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O I10JIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)X€HUE, CO3/1aBa€MOE  ILJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (opmynaupoBaTh TmpobieMy (3amady) M TUIMOTE3Y Y4eOHOTO
OKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsaMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HUCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHWH; TMpPU ITOM KOHCTPYHMPOBAaTh YCTAHOBKY,
¢ukcupoBaTh pe3yJabTaThl IOJTYYEHHONM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBaHUA

CobmonaTe mpaBuia 0Oe€30MacHOTO TpyAa MpH  [POBEIEHUU



UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpUMEHTa, YydueOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM AESITENTbHOCTH C MCIOJIb30BaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33aHHOM (hU3MUYECKOW MOJIEIbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

Hcnonp3oBaTh mpu  pelieHUd yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJOTMH IS TIOWCKA, CTPYKTYPHUPOBAHWS,
HMHTEpIpETAllMi M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOUYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSACHATh MPUHIUIBI ACHCTBUS MalIUH, MPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

Hcnonb3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHBIX COLMAIBHBIX pOJIeH,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXXI0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
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HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHW A

dusnka — Hayka o mpupozge. Hayunble mMeToapl MO3HAHUS
OKpyXxarouiero mupa. Poib 3SKcliepuMeHTa M TEOPUU B

mporiecce MO3HaHUS MPUPOJIBL. IKCIIEPUMEHT B (PU3HKE

1.2

MopenupoBanue  (QHU3MYECKHX SBJICHUH W MPOIECCOB.
Hayunsble runoressl. ®usndeckrie 3aKOHbI M TEOPUH. I paHULIbI
IIPUMEHUMOCTH bu3nuecKux 3aKOHOB. [TpuHIMD
coorBercTBUs. Ponmb M Mecto ¢u3uku B (HOpMHPOBAHHU
COBPEMEHHOM HAy4yHOM KApTUHBI MHUpA, B IIPAKTUYECKOU

NEeITEIILHOCTH JIIOAEH

MEXAHHUKA

2.1

KMHEMATHKA

211

2.1.2

MexaHnudeckoe JBUKECHUE. OTHOCHTEIHLHOCTHE MEXaHHYECKOTO

nBmkeHus. Cucrema otcuéra. TpaekTopus

[lepemernienue, CKOpPOCTh (CpemHssi CKOPOCTh, MTHOBEHHAs
CKOpPOCTh) U YCKOPEHHE MaTepUaTbHON TOYKHU, UX MPOEKIUU
Ha OCHU cHUCTeMbl KoopauHaT. ClOoXeHHe TMepeMEIIeHud u

CIIOKEHHUE CKOPOCTEN

2.1.3

2.14

2.15

PaBHOMEpHOE M pPaBHOYCKOPEHHOE  IPSIMOJUHENHOE
nBwkeHue. ['paduky 3aBUCMMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOpPEHUs, IIyTU U INEPEMEILEHUs MATepUAIBHONM TOYKH OT

BpPEMEHU
CBoboaHoe najieHre. Y ckopeHue cBOOOIHOTO MaIeHUS

KpuBonuneliHoe  aBwkeHue. PaBHOMepHOE — BHXKEHHE
MaTEpHUATBHOM TOYKM IO OKPYKHOCTH. YTJIOBasi CKOpPOCT,
JUHENHas CKOPOCTBb. Ilepron U 4acToTa.

L{eHTpOCTPEMUTENIBHOE YCKOPEHNE

2.16

2.1.7

Texauueckue YCTPOﬁCTBaI CIIMAOMCTP, ABUKCHUC CHApPSAIOB,

LCIHLBIC U PEMCHHBIC IEpCAavIn

[TpakTrueckue pabotThl. M3mMepeHue MrHOBEHHOH CKOPOCTH.




HccnenoBanne COOTHOLIEHUSI MEXY MYTSAMHU, TPOUIEHHBIMU
TEJIOM 3a TOCJIEI0BaTENbHBIC PABHBIE NMPOMEKYTKH BPEMEHU
IIPU PaBHOYCKOPEHHOM JBIKEHHHM C HAYaJIbHOW CKOPOCTHIO,
paBHOM Hymt0. V3ydeHWe MABWKEHUS IIapuKa B BSI3KOM

KHUIKOCTH. V3yueHwe  JBIDKEHHS  Tena, OpOIICHHOTO

TOPU3OHTAILHO
JMUHAMUKA
991 [Ipunuun  otHocuTensHOCTH  ['anmunes. llepBbil  3aKoH
o Herorona. MHepunanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIHI CynIEpIIO3UITUN CHIT
Bropoii 3akoH HproToHa U1 MaTepuanbHOM TOYKH B
2.2.3 uHepiuansHoii cucreme orcuéra (MCO). Tpermit 3akoH
HrroToHa amst MatepuanbHBIX TOYEK
994 3akoH BcemupHoro TtaroteHus. Cuma Tspkectu. Ilepas
o KOCMHUYECKasi CKOpocThb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH I'yka
Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUSI CKOJBXKEHUS U
2.2.6 cwia Tpenus mokos. Koaddumment tpenms. Cuia
2.2 COIIPOTHUBJICHUS MPH JIBUKESHUU TeJla B AKHUJIKOCTH WIIH Ta3e
997 [TocTymarensHOe © BpamaTelbHOE JABMKEHHE aOCOIIOTHO
o TBEPIOTO TENIA
228 MOMEHT CcuJTbI OTHOCHTENFHO OCH BparieHus. [linedo cuibl.
- VYcnosust paBHoBecus TBEpaoro tena B ICO
229 TexHudeckne  yCTpOICTBA:  MOMAUIMITHUKH,  JIBHXKCHHE
o HCKYCCTBEHHBIX CITyTHUKOB
[Tpaktuyeckue paboTel. M3yueHuwe nBUMKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH TOJl JEMCTBHEM HECKOJIbKHX CHIIL.
9210 HccnenoBanue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BOSHUKAIOIINX B
o nehopMUpyeMON TIPYKWHE U PE3UHOBOM OOpasiie, OT
BemMunHbBl uX gedopmanuu. MccnemoBaHue — yciaoBUi
paBHOBECHSI TBEPIOTO TENA, UMEIOLIETO OCh BPaIllCHUS
3AKOHbI COXPAHEHUA B MEXAHUKE
931 Nmnynpc MarepuaabHONW TOYKH, CHCTEMBbl MaTepUATbHBIX
2.3 o ToueK. VIMITyIIbC CUJIBI M U3MEHEHHE UMITYJIhca Tela
2.3.2 3akoH coxpaHenus umiyibca B UCO. PeakTuBHOE qBUXKEHME
2.3.3 Pabota cuibl




3.1

2.34 MOIITHOCTH CHJIBI
935 Kunernueckass sHeprusi MarepuanbHOM TOodku. Teopema o
- KMHETUYECKOU SHEPTUU
IlorenumanpHas sHeprus. IloTeHIManpHas SHEPrus yIpyro
2.3.6 nehopMUpOBaHHON TIPYKUHBI. [loTeHIMabHAS SHEPTUs Tena
BOJIM3H [TOBEPXHOCTH 3eMIIU
[ToreHumanbHble ¥ HENOTEHUUAIbHbIE CUJIbl. CBs3b PabOTHI
937 HEMOTEHIMAIbHBIX CHJI C M3MEHEHHEM MEXaHW4eCKOH
- SHEPTrUM CUCTEMBl Tel. 3aKOH COXPAaHEHUS MEXaHWYeCKOU
SHEPTUH
2.3.8 Vipyrue v HEYIpyrue CTOJIKHOBEHUSI
939 TexHUUYecKne yCTpOMCTBA: IBUKEHUE PAKET, BOAOMET, KOIIEp,
- NPY>KUHHBIA THCTOJET
[TpakTryeckue paboTel. M3ydeHue CBsI3U CKOPOCTEH Tel mpu
2.3.10 Heynpyrom ynape. WccnenoBanue cBs3u pabOThl CHIIBI C
M3MEHEHHEM MEXaHUYECKON HEpruu Tena

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHbIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETHUECKON TEOpHUH.
3.1.1 BpoynoBckoe nBmxkenue. Auddysus. Xapakrep nBrKeHUS U

BSaHMOHCﬁCTBHH qacCcTUll BEUICCTBA

312 Mopgenu cTpoeHus Ta30B, XKUIAKOCTEH W TBEPABIX TEI M

0OBSICHCHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHUX MOJAEIEH

313 Macca wmonekyn. KomnuectBo BemiectBa. IloctosHHas

ABorazpo

314 TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana

temneparyp Llenbcus

315 Moaens nacajJlbHOTO rasa. OcHoBHOE YpaBHCHHC

MOHCKYHHPHO'KHHCTI/I‘ICCKOI\/’I TCOPUH UICAIIBHOTO I'a3a

AOGcomoTHas TeMIepaTypa Kak Mepa cpegHeld KHHEeTHYeCKOU
3.16 SHEPIMU TEIUIOBOTO JBM)KEHMs vactuy rasza. [llkama

temmeparyp Kenbssuna

3.1.7 Vpasuenne Knanelipona — Menzeneesa. 3akon Jansrona

['azoBpie 3akoHbl. M30mporiecchl B HWIACATBHOM Ta3e ¢

3.1.8 MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEpMa, H30X0pa,

u3obapa



3.1.9

TexHU4eCKHe YCTpOCTBA: TEPMOMETP, OapoMeTp

3.1.10

ITpakTuyeckue pabotTel. I3mepeHue Mmacchl BO3ayxa B
KJIaCCHOM KOoMHare. lccnenoBaHue 3aBUCHUMOCTH  MEKIY

napaMeTpamMn COCTOSAHUS pa3peKCHHOI'O Ira3a

3.2.1

3.2.2

3.2.3

OCHOBbI TEPMOJIMHAMUKN

TepmonuHamuyeckast — cucreMa.  BHyTpeHHsSs — 3Heprus
TEPMOIMHAMHYECKOM CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS
KonunyectBo Ttemnotel u  paborta. BuyTpenHss sHeprus
OJIHOATOMHOTO HJI€aTbHOIO Ta3a

Bunsl  Teronepenauu:  TEIUIONPOBOAHOCTb, KOHBEKIIHS,
n3inydeHue. Terno€MKOCTh Tena. YienbHas TEIIOEMKOCTh

BenecTBa. Pacuér koandecTBa TEIIOTHI Ipu TeIjionepcaaqyc

3.2.4
3.2

IlepBplii 3akOH TepMOAMHAMUKHM. IIpuMeHeHHME nepBOro
3aKOHa TEPMOJMHAMUKH K wusompoueccaMm. [ 'paduueckas

UHTepIpeTanus padoThl ra3a

3.25

TerutoBble MamHbL. [IpUHIUTIBI ASHCTBUS TEIUIOBBIX MAIIHH.
[lpeoOpa3zoBanusi  dHEPruM B TEIUIOBBIX  MalllMHAX.
Koaddumment nonesnoro aericteus (nanee — KI1/1) TerutoBoit

mammssl. [ukn Kapro u ero KIIJ{

3.2.6

Bropoii 3akoH TepmoauHaMuky. HeoOpaTuMoCTh poLeccoB B
npupoje. TersoBble MBUTATENN. DKOJIOTUYECKHE MPOOIEMbI

TCIUIOOHCPICTUKU

3.2.7

TexHHuecKkne yCTpoicTBa: ABUraTellb BHYTPEHHETO CTOPAHMS,

OBITOBOI XOJIOAWJIBHUK, KOHAUIIUOHED

3.2.8

[TpakTrueckue padboTsl. M3mepeHne yaenbHON TemI0EMKOCTH

AT'PEI'ATHBIE COCTOAHMA BEILECBA. ®A30BBIE IIEPEXO/IbI

331

3.3.2
3.3

3.3.3

[TapooOpazoBanue u KoHAeHcanus. VcnapeHue U KUIIEHHE.
VYneneHas — TemigoTa  mapooOpa3oBaHMsA.  3aBUCHUMOCTb
TEMIIEPATypPbl KUIIEHUS OT JABJICHUS

AOCONmOTHasT M OTHOCHUTEJNbHAs  BIQXKHOCTh  BO3JyXa.
Hacpimennsrit nap

Teépnoe Tteno. Kpucramyeckue u amopgHble Tena.
AHU30TpONUs CBOMCTB KpuCTaLuioB. JKHIKHE KpUCTAJUIBIL.

CoBpeMeHHbIE MaTepUaIb

3.34

[[naBnenne w©  KpuUCTAUIM3alUA.  YJenbHas  TEIJoTa

rutaBnenus. CyonuMmarus



3.35

YpaBHeHUE TEIUIOBOTO Oananca

TexHuyeckne yCTpOMCTBA: TUTPOMETP U IICUXPOMETP,

KaJIOpUMCETP, TCXHOJIOI'NH MOJTy4YCHU A COBPCMCHHBIX

338 MaTepuaioB, B  TOM  4YHCI€  HAHOMATepHaloB, U
HAHOTEXHOJIOTUI
3.3.7 [TpakTuyeckue paboTel. M3mepeHne BIa)kHOCTH BO31yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpu3alua Tell. OJJeKTpudyeckuid 3apsa.  JlBa Buaa
o AIIEKTPUUYECKHUX 3apsiJI0B
4.1.2 IIpoBOAHMKY, TUANEKTPUKH U ITOJIYIIPOBOIHUKH
4.1.3 3aKoH COXpaHEHHsI AJICKTPUUECKOTO 3apsiia
4.1.4 BiaumonerictBue 3apsinoB. 3akon Kynona
OnexTpuueckoe nose. Hanpspk€HHOCTD 37EKTPUYECKOTO MO
415 [Tpunnun CYNEPIIO3ULIIH. Jlunun HanpsHKEHHOCTU
AIIEKTPUYECKOTO TOJIS
4.1 416 PabGora cun oanektpocratmueckoro mois. [loTeHuuman.
PaszHocTh noTeH1ManoB
417 [TpOBOHUKM U AUANEKTPUKU B TOCTOSHHOM JJIEKTPHYECKOM
o nosie. Jlusnekrpuueckasi MpOHULAEMOCTh
418 OnexTpoéMKocTh. KoHaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO
o KOHJIEHCAaTOpa. DHEPIUs 3apsKEHHOI0 KOHEHCAaTopa
TexHuueckne yCTPONCTBA:  DIIEKTPOCKOI,  3JIEKTPOMETD,
4.1.9 ANIEKTPOCTATUYECKAS 3aIHUTa, 3a3€MJICHHE JIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN MPUHTEP
4110 [Ipaktuyeckne  paboTel.  M3MepeHue  IEKTPOEMKOCTU
o KOH/IeHCcaTopa
INOCTOSHHBIA DJEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX
CPEJAX
491 VYcnoBus CyliecTBOBaHUS OCTOSHHOTO JIEKTPHUECKOTO TOKA.
o Wctounuku Toka. Cuia Toka. [1ocTosiHHBIN TOK
4.2 4.2.2 Hanpsokenue. 3akon Oma ai1st yyacTka 1enu
423 ONEKTPUYECKOE COIPOTHBIIEHUE. Y IEIBHOE CONPOTHUBIICHHUE
o BEIIIECTBA
494 ITocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHHE
o IIPOBOTHUKOB




4.2.5

Pab6ota anekrpudeckoro Toka. 3akoH J[xoyns — Jlenna

4.2.6

MonHoCTh QJICKTPHUICCKOT'O TOKA

4.2.7

4.2.8

4.2.9

4.2.10

anekrpoaBwkymas cuwia (ganee — 3JIC) u BHyTpeHHee
CONPOTUBJICHUE MCTOYHHMKA TOKa. 3akoH OMa s TIOJHOW

(3aMKHYTOI) 371eKTpraeckoi 1ienu. KopoTkoe 3aMbIkaHue

DneKTpoHHas MIPOBOIUMOCTH TBEPBIX METAaJUIOB.
3aBUCUMOCTh COMPOTUBIICHUS METANIOB OT TEMIIEPaTyphL.
CBepxnpoBOAUMOCTh

ONeKTpUUECKU TOK B Bakyyme. CBOWMCTBa 3JIEKTPOHHBIX
MTy4YKOB

ITonmynpoBonHuku. CoOCTBEHHAs U ITPUMECHAs! IPOBOAUMOCTh
NOJIYIIPOBOIHUKOB. CBOMCTBaA p-n nepexoja.

[TonmyrpoBOIHUKOBBIE TPUOOPHI

4211

DNEKTPUYECKU TOK B DJIEKTPOIUTAX. DJICKTPOIUTHUECKAsS

JIUCCOLUAINS. DICKTPOIU3

4.2.12

4.2.13

4.2.14

11 KJIACC

Kon
pasne
Ja

4

4.3

Kon

NpoBepsieMoro

3JIEMCEHTA

Onektpuyeckuii  Tok B razax. (CaMOCTOSTENbHBIM U
HECAMOCTOATENbHBIN pasps. Paszmnunelie THIIBI

CaMOCTOSITENBHOTO pa3zpsana. Moinnus. [lnazma

TexHuueckue ycTporcTBa: aMIepMETp, BOJIBTMETP, PEOCTar,
UCTOYHMKH  TOKa, JJIEKTPOHArpEeBaTeNbHBIE  MPUOOPHI,
JIIEKTPOOCBETUTEIILHBIE puOOpBHI, TEPMOMETP
CONPOTHUBIIEHUS,  BAKyyMHBId  JHOX, TEPMHUCTOpBl U

(b oTOpE3UCTOPHI, MOMYIIPOBOAHUKOBBIN JHOJ, TalbBaHUKA

[TpakTuyeckue paboThl. M3ydeHHne CMEIIaHHOTO COEIMHEHUs
PE3UCTOPOB.
N3smepenne DJIC uCTOYHMKA TOKa MU €ro BHYTPEHHETO

COITPOTHUBJICHUS. Ha6J'IIO}IeHI/Ie OJICKTPOJIN3a

IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUSA

OJIEKTPOAMHAMUKA

MATHUTHOE TTIOJIE. SJIEKTPOMATHUTHA S MHAYKIUA

4.3.1

IlocTosHHble Mar"guThl. B3auMoaelcTBHE NOCTOSHHEIX




MAar"dHuToB

MarnuTHoe noJsie. Bektop MarHuTHON MHAYKIMH. [TpuHImn

4.3.2 cynepno3uuuu. Jluaun marnutHOW MHAykuuu. Kaprtuna
JUHUI MarHUTHOW MHAYKIIUU MOJIS OCTOSTHHBIX MarHUTOB
MaruuTHOE MoJjie MPOBOAHUKA C TOKOM. KapTuHa nuHMI
MoJsl JUIMHHOTO TMPSMOTO TMPOBOJHHMKA H 3aMKHYTOIO
433 KOJIBIIEBOTO IPOBOJHHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzanmoaelicTBre NIpOBOAHUKOB C TOKOM
4.3.4 Cuiia Amriepa, e€ MOJlyJib ¥ HalpaBJICHHUE
Cuna JlopeHua, e€ mMoayiab M HampaBieHHe. J[BrkeHHe
4.3.5 3apsHKEHHONW YacTUIl B OJHOPOJHOM MAarHHUTHOM TOJI€.
Pa6ora cunbl Jlopenia
4.3.6 SIBieHME ANEKTPOMArHUTHOW UHIYKIINH
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
OJC wuHayknuu. 3aKoH 3JIEKTPOMArHUTHOM WHIYKUUU
4.3.8
®dapazes
BuxpeBoe osnekrpuueckoe mone. IJAC UHAYKIUU B
4.3.9 MIPOBOJHUKE, JABIMKYILIEMCS MMOCTYMATENbHO B OJHOPOTHOM
MarHuTHOM TI0JIe
4.3.10 [IpaBuso Jlenia
NHIyKTUBHOCTS. SIBnenue CaMOMHAYKIINH. OJIC
43.11
CaMOMHAYKITUU
4.3.12 DHeprus MarHUTHOTO TOJISl KaTYLIKU ¢ TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
Texnudeckne  yCTpOWCTBA: TOCTOSIHHBIE ~ MAarHuTHI,
4.3.14 AIIEKTPOMATrHUTHI, AIIEKTPOJIBUTATEb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIEUb
[IpakTnueckue paboThl. I3yueHue MarHuTHOro MOJIS
4315 KaTylku ¢ TOKoM. VccienoBanue ACMCTBUS MOCTOSHHOTO

MaromtTa Ha paMKy C TOKOM. HCCJ’I@HOB&HI/I@ SABJICHUSA

QJICKTpoMar HUTHOM HHAYKOUN

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKHME U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.11

KonebarennHass  cucrema. CBoOoguble  KoJieOaHHS.




5.2

5.1.2

5.1.3

I'apmonnueckue konedanus. [lepuon, yacTora, aMruTyaa

u ¢a3za kojeOaHmit
[IpyxuHHBIA MagTHUK. MaTeMaTU4ECKUI MasTHUK

YpaBHeHHE TapMOHUYECKHX KonebOanuii. Kunemaruueckoe

1 JTMHaAMHYCCKOC OITMCAaHUuC K0JIE0ATEIEHOIO JABHWXCHUA

5.1.4

[IpeBparteHue 3Hepruu MpU rapMOHUYECKUX KOJIeOaHUsX.
CBsi3b aMIUTUTYIbI KOJICOAHWH HWCXOJHOW BEIUYMHBI C

aMIUIUTyIaMU KosieOaHu# e€ CKOPOCTU U YCKOPEHUS

5.15

5.1.6

5.1.7

5.1.8

5.1.9

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
KonebaHus B UACAIHHOM KoJeOaTenTbHOM  KOHTYpeE.
AHanorus MexJay MEXaHM4YEeCKHMMH U 3JIEKTPOMarHUTHBIMU

konebanusimu. @opmyna Tomcona

3aKOH COXpPaHEHMsI PHEPTUU B HJICATBHOM KOJIeOaTeIbHOM
KOHTYype

BoinykaeHHble MexaHuuyeckue KoseOaHusi. Pe3oHnaHc.
Pe3oHaHcHas kpuBas. BpIHY)XI€HHBIE 3JIEKTPOMAarHUTHBIE
KoJje0aHusl.

[lepemennblii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
MomHOCT  MEPEMEHHOI0  TOKAa.  AMIUIMTYZHOE U

,Z[eI\/’ICTBYI'OH_IeC 3HAYCHHUEC CUJIBI TOKA U HAIIPAKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoacTBo, nepenaya u noTpedIeHUE
ANEKTPUYECKON HHEPruH. OKOJIOTMYECKHE PUCKH MpH
IIPOU3BOJICTBE  DJIEKTpUYECKOM  sHepruu.  KynbTypa

HCIIO0JIb30BAHMA SJICKTPOSHEPT U B HOBCC}IHGBHOﬁ KHN3HU

Texnuueckue ycTpoiicTBa: celicMorpad, >IEKTPUUECKHM

3BOHOK, JIMHUU 3JIEKTpoIepesay

[Ipaktuueckue pabotel. HccnenoBaHue 3aBUCHMOCTH
nepuoJia MajibIX KojeOaHui Ipy3a Ha HUTU OT JAJIMHBI HUTH
1 Maccel rpy3a. MccinenoBanue epeMeHHOr0 TOKa B LCTIH
U3  IIOCJIEIOBAaTEIbHO  COCAMHEHHBIX  KOHJEHCATOPA,

KaTyIIK{A U pe3ucTopa

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanndyeckue  BOJHBI, YCJOBHUS  PacIpOCTPAHCHHUS.

[lepuoa. CkopocTh pacnpoCTpaHEHUsS U JJIMHA BOJIHBI.



5.3

[Tonepeunsle ¥ MPOIOJILHBIE BOJTHBI

5.2.2

WuTepdepenius u nudpakius MEXaHHYECKUX BOJIH

5.2.3

524

5.2.5

5.2.6

5.2.7

3Byk. Ckopocth 3BykKa. ['pomkocTh 3Byka. BeicoTa TOHa.
TemOp 3ByKa

DNEeKTPOMarHuTHbIE  BOJIHBI.  YCIIOBUS  M3JIy4eHUS
3JNIEKTPOMArHUTHBIX BOJIH. B3anmHasi opueHTalus BeKTOpOB

E, B 1 v B 271€EKTpOMarHuTHOM BOJIHE B BaKyyMe

CBolicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KECHHE,
IpeaoMIIeHUe, Nosipu3anus, JTudpakuus, UHTephepeHLus.
CKOpOCTb 2JIEKTPOMAarHuTHBIX BOJIH

Hlkana NEKTPOMAarHUTHBIX BOJIH. IIpumenenune
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

[IpyHOUIBL paguoCBA3M U TeneBUACHUA. Panuosioxanus.

9J'IeKTpOMarHI/ITHOG 3arpsA3HCHUC OKp}I)KaIOH_Ieﬁ CpeCabl

5.2.8

5.3.1

TexHuueckue ycTpoOHCTBAa: MY3bIKaJIbHBIC WHCTPYMEHTHI,
yIbTPA3BYKOBAsl JHArHOCTUKA B TEXHHWKE W MEIUIUHE,
pamap, paaHONpHEMHHK, TEJIEBH30p, aHTEHHa, TeiedoH,
CBUY-nieun

OIITUKA

[IpssMonMHEHOE PacIpOCTpPAHEHUE CBETAa B OJHOPOIHOMU

cpene. Jlyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHus: cBera. [locrpoenre

1/1306pa>1<em/n71 B INIOCKOM 3€pKaJIC

5.3.3

5.34

[Ipenomrienne  cBera.  3akOHbI  TPEIOMIICHHS  CBETA.
AOCOJIIOTHBIN MMOKa3aTeNb MPETOMICHHS
[TormHoe BHYTpeHHEE oTpakeHue. [IpenenbHblil yroa moJHOro

BHYTPCHHCT'O OTPAKCHUA

5.3.5

I[I/ICHepCI/IH cBeta. CI0KHBIN cocTaB 0eIoro CBETa. HBeT

5.3.6

Cobwuparoliue ¥ pacceuBarolye JHH3BL. TOHKas JIHMH3A.
DOKYCHOE pacCTOSIHUE W ONTHYECKAas CUJIa TOHKOW JIMH3BI.
[Toctpoenne  m300pakeHUd B coOupammux "
paccemBatomux JuH3aX. Dopmyna  TOHKOH  JIMH3HI.

YBenuueHue, JaBaeMoe JTUH30M

5.3.7

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH




HNnrepdepentius  cBera.  KorepeHTHbIE  MCTOYHHUKH.

VYcinoBust HaOMOAEHUS MAaKCUMYMOB M MHHUMYMOB B

538 UHTEpPEPEHIIMOHHOW KapTHHE OT JIBYX CHH(a3HBIX
KOTePEHTHBIX UICTOYHHKOB
Hudpakus cera. [udpakunonnas pemérka. YciaoBue
5.3.9 HaONIO/IeHUsl  TJIABHBIX ~MakCUMyMOB TpU  MaJCHHUH
MOHOXPOMATHYECKOTO CBETa Ha TUPPAKITUOHHYIO PEHIETKY
5.3.10 [Tonsipuszanus ceera
TexHuyeckue yCTpoiCTBa: OYKHM, Jiyma, (oToammapar,
53.11 MPOEKIIUOHHBII arrapar, MHUKPOCKOII, TEJIECKOTI,
BOJIOKOHHASI ONTHKA, TU(PPAKIIHOHHAS PEIIETKA, TOJSIPOUT
[TpakTuaeckue paboTHLI. N3mepenue nokasare’s
5.3.12 npenomiieHus. MccnenoBaHue CBOMCTB H300pakeHUN B

JIMH3axX. Ha6J’IIOI[eHI/IC JUCIICPCHUHN CBCTA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/IHLI MMPpUMCHUMOCTH KJIacCUYecKoi MCXaHHKHU.

HOCTyJ'IaTI)I TCOpHUHU OTHOCUTCIIbBHOCTU: HWHBAPUAHTHOCTDH

61 MOAYJNS  CKOPOCTH CBeTa B  BaKyyme, [PHUHIIMII
OTHOCHUTEJIbHOCTH DUHILITEHHA
0 OTHOCHUTETBHOCTh OJTHOBPEMEHHOCTH. 3ameieHne
02 BPEMEHH U COKPAIIEHUE ITTUHBI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI
6.4 CBsi3p Macchl C DJHEpPrueil W HMIIYIbCOM CBOOOIHOMU

YaCTHUIIbl. DHEPTHUS MOKOsI CBOOOTHON YaCTHIIBI

7 KBAHTOBAA ®U3UKA

BJIEMEHTBI KBAHTOBOI OIITUKH

®otonbl. ®opmyna [lnanka cBsA3u >Heprum (HOTOHA C €ro
rid 4acTOTOW. DHEPrus U UMMIYJIbC POTOHA

OtkpeiTue u uccineaoranue Qgoroaddexra. Ombiter A.l.

71 rl2 CroneroBa. 3akoHbl poTorddexTa

VYpaBuenue OiHmTediHa a1 ¢doroaddexra. «KpacHas
r13 rparuia» Gorodddexra
7.1.4 JHasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHUUYECKOE IEUCTBUE CBETA




1.2

7.1.6

7.2.1

7.2.2

Texaudeckue ycTpoicTBa: (OTOIIEMEHT, (HOTOMATUHK,

CONTHEYHas OaTapesi, CBETOUOT
CTPOEHUE ATOMA

Monens aroma Tomcona. Onbitel Pesepdopaa mo
HCCIIeIOBaHMIO cTpoeHust aroma. [1nanerapHas Mozenpb

aToMa

[Tocrynater bopa. M3nydenne u noriomnieHne GOTOHOB MPH
IepexoJie aroMa C OJHOIO YPOBHSI SHEPIMU Ha JIPYroil.
Bunel cnekrpoB. CHekTp ypOBHEH 3HEpPrUM aToMa

BOJIOpOJa

7.2.3

7.2.4

BonnoBeie cBoiictBa uyactuil. BomHel ge  bpoitns.
KopnyckynsipHO-BOTHOBOM IyaJIu3M. Judpakuus
JIEKTPOHOB Ha KPUCTAJLIAX

CrioHTaHHOE M BBIHYXJIEHHOE W3JIy4€HHE. Y CTPOWCTBO U

MpUHIKI PaboTHI 1a3epa

7.2.5

7.2.6

Texnudyeckue  yCTpOWCTBA:  CIEKTPAIBHBIA  aHAJIM3
(cnexkTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTEP
[Ipaktnyeckne  pabGotel. HalOmogenwe — aHMHEWYATOroO

CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

MeTtoast Ha6J'II-O,[[eHI/ISI U  PErucTtpaiu 3SJICMCHTApPHBIX

YaCTHI]

OTtkpbiTHe paauoakTUBHOCTH. OmbiTel Pesepdopna 1o
OTPENICJIEHUI0  COCTaBa  PAJAMOAKTHUBHOIO  M3JIy4EHHS.
CpoiictBa anbda-, Oera-, ramma-usiydeHus. BrusHue

PaaAnOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

OTtkpbiTHE IPOTOHA U HelTpoHa. HykioHHas mMozaens sapa
I'eiizenbepra — MBanenko. 3apsa siipa. MaccoBoe 4HUCIIO

anpa. M3ortomnsl

Anbda-pacnan. ONEKTPOHHBIM M MO3UTPOHHBIA Oera-
pacnan. ['amma-m3nydeHume. 3aKOH  pajMOaKTUBHOIO
pacnaga

DHeprus CBA3M HYKJIOHOB B sijipe. SnepHbie cubl. [ledekt

MacCCHI gapa



7.3.6 S nepubie peakuuu. JleneHue u CUHTE3 A1€p
SAnepubiii peaktop. TepmosinepHbiii cuntes. [IpoOiaembr u
7.3.7 NIEPCIEKTUBBl  SEPHOM  DHEPreTUKU. IKOJOTMYECKHE
aCIEKThI IAECPHONU SHEPIETHKU
ONeMEHTapHble  YacCTHULBI. OTkpbITHE  MO3UTPOHA.
738 OyHIaMEHTAIbHBIE B3aUMOJCHCTBUSA
TexHudeckue yCTpOMCTBA: AO3UMETP, KaMmepa BuibcoHa,
739 SIIEPHBIN peakTop, aToMHas 6oM0Oa
[Ipaktuueckue pabotsl. MccnenoBanue TpekoB yacTuil (110
7310 roTOBBIM (hoTorpadusim)
OJIEMEHTBI ACTPOOU3NKU
Bun 3Bé3anoro neba. Co3Be3qus, sipkue 3BE3/IbI, MIAHETHI,
81 WX BUJUMOE JIBUKCHUE
Conneynas cucrema. [lnanersl 3eMHOl rpynimsl. [Tnanersi-
8.2 TUTAaHTBl U UX CIIyTHUKH, KapJIMKOBBIEC IJIaHEThl. Maibie
Tena CoJIHEUHOM cUCTEMBI
8.3 Comnnne, ¢potocdepa u atmochepa. ComHedHass aKTHBHOCTh
8.4 Ucrounuk suepruu CoiHia u 38€311
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: MAcca, CBETUMOCTb,
pamuyc, TemmepaTrypa, HX B3aUMOCBs3b. Jlparpamma
8.5 «CIIEKTPATbHBIA KIIACC — CBETUMOCTbY». 3BE3bI TJIaBHOM
MOCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTbHY
JUTs1 3BE3]1 TIIABHOM MOCIIEA0BATENbHOCTH
BHayTtpennee crpoeHue 3B€31. COBpEMEHHBIE NIPENCTABICHUS
8.6 0 TPOUCXOXAeHWU W HBoonMu ConHIa U 3BE3Z. DTaribl
JKU3HU 3BE3]1
Mneunsnii  Ilyre — nHama [Tanmaktuka. ChnmpanbHas
cTpykTypa ["amaktuku, pacnpenenenue 3BE3/, ra3a U MbUIH.
8.7 [Tonoxenue u nemxenue Connua B [Nanaktuke. [1nockas u
chepudeckas MoACUCTEMBI [ anakTuKu
Tunsl ranaktuk. Paguorasaktukn u KBazapbl. YEpHbIE
88 JBIPHI B SIPAX TAIAKTUK
8.9 Bcenennas. Pacmmpenne Bceenennoil. 3akon XaOo6ua.

Pazberanmne ramaktuk. Bospact u pamuyc Bcenennoi,




8.10

teopus bonbioro B3peiBa. Monens «ropsiueit BeceneHHon.

PennkroBoe uznyuenue

MacmrabHast cTpykrypa BceneHHO.

Hepewménnsie mpo6iieMbl aCTPOHOMUU

MeraranakTuka.



YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1."DnemenTtapusbiil yueoHuk pusuku" I'. Jlanacoepra (B 3 Tomax) it GyHIaMEHTAIBHOTO
M3YYCHHS U yueOHHMKH 1oJ pefakiuei . . MskumieBa (Hanmpumep, 1o MEXaHUKe WIH
ANEKTPOAUHAMUKE) IJIs YTIyOJIEHHOTO U3yUeHUsI.
2. Taxoke moJsie3Hbl HAYYHO-TIOMYJISIpHBIE KHUTH Bpojie «DPu3nka Ha nanbiax» B. YcneHnckoro
JUIS IOHUMAaHMsI OCHOB U COOpPHUKU 3afau (Hanpumep, nox pea. M. FO. 3amsarauna) ans
0TpabOTKU HABBHIKOB.
3. b.b. byxosues, B.Jl. KpuBuenkos, I'.51. Mskumes, 1.M. CapaeBa «CO0OpHHK 3a7a4 110
3JIEMEHTApHOU (HU3HKE»
4. 1IT".A. bennpuxkos, b.b. byxosues, B.B. Kepxennes, I'.5. MskuiieB «3agauu no
¢busuke 11 mocTynammux B BY3bm»
5. H.W. T'onbadap6 «COOpHUK BOIIPOCOB U 33124 MO (PU3HKEY
JL.IL. bakanuna, B.E. benonyukun, C.M. Kozen «COopHHK 3a7a49 110 PUHUKEH
6. «3amauu o pusuke» mox pea. O.5. CaBuenko
7. HK. Xaunanos, I'.A. Umwxkos, T.A. Xannanosa «®Pu3uka. 3agadduk». 10 KiI.
8. T.II. KopueeBa «CO0OpHUK 3a/1a4 11O (PUZHKE
9. A.W. Yepnoyuan «duzuka. 3a1auu ¢ OTBETAMH U PEIICHUSIMM»
10. A.Il. PeimkeBuy «®Pusnka. 3agaynuk. 10-11»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. Amnrepep D. Texnuka ¢pusndeckoro sxkcrepumernta M. 1962

2. OnbIThI B IomatiHel tabopatopuu. bubnuoreuka "Ksant" Boin 4.

3. lanbnepiureitn JI.A., Xnepnukos [1I1. JlaGopatopus roHoro ¢usnka. 1961

4. Maiiep B.B. [IpocTeie onbIThI ¢ yapTpa3BykoM. 1978

S. Maiiep B.B., Maiiep P.B. DnexkrpuuecTBo: yueOHbIe IKCIEPUMEHTAIbHbIE
nokasareabscTBa. M. 2006

6. Hlytos B.M. u ap. OxcnepuMenT B ¢puznke. uznyeckuii MpakTUKYM.

1. Bypos B.A. u np. /leMoHCTpaliiOHHbIE ONBITHI 110 PU3UKE. 6-7 KiIacchl

8. Bbypos B.A. u np. @poHTaNbHbIE SKCHEPUMEHTAIbHbIE 3a/1aHusl 110 (usuke. 6-7
KJIACChI

9. @dpoHTaNbHbIE Ja00paTOPHBIE 3aHATHUS 110 QU3UKE B cpeHei mkosue. bypos B.A. u
ap. [Tox pen. A.A. Tlokposckoro M. 1974

10.  T'opes JI.A. 3aHuMatenbHbIE ONMBITHI MO (PUIUKE

11. KosrynoBuy M.I'". Jlomamauii skciepuMeHT 1o ¢usuke. 7-11 kmaccer

12.  B. lonar ®usuka B Urpax

13. JIeMOHCTpalMOHHBIN SKCIIEPUMEHT 10 (hMu3MKe B crapmux kiaccax. Yacts 1. Yacts 2
14.  XopomasuH C.A. JIeMOHCTPAITMOHHBIN SKCIEPUMEHT 1O pu3uke. OnTuka. ATOMHas

¢bu3nKa (cChUIKa Ha DIEKTPOHHYIO KHUTY)

15.  ExbuoB A.B. ®ponranbHele 1abopaTopHble paboThl 1o ¢usuke. 11 xmacc

16. CremanoB C.B., CmupaoB C.A. JlabopaTopHblii ipakTukyM 1o ¢usuke. M. 2010

17. Du3nuYecKUil IKCIEPUMEHT B 1kosie. M. 1975

18. [[Taxmaes H. M., H. U. I1aBnos, B. 1. Teimyk. ®U3n4ecKkuil 3KCIIEPUMEHT B CPETHEN
mkosne: KoneGanus u BonHbl. KBantoBas dusuka / H. M. [llaxmaeB,—M.: [IpocBemienue,
1991.

19. KosrynoBuu M. I'. - Jlomaminuii skcriepuMent 1o ¢usuke. 7-11 knaccsl (bubnuoreka
yuurtens pusukn) - 2007



https://www.eduspb.com/public/books/teacher/angerer_tehnika_fiz_eksperimenta.djvu
https://www.eduspb.com/public/books/teacher/kikoin_i.k._red_opyty_v_domashnej_laboratorii._1980.djvu
https://www.eduspb.com/public/books/teacher/lab.djvu
https://www.eduspb.com/public/books/teacher/majer1978ru.djvu
https://www.eduspb.com/public/books/teacher/elektrichestvo-2006.djvu
https://www.eduspb.com/public/books/teacher/elektrichestvo-2006.djvu
https://www.eduspb.com/public/books/teacher/phys81.djvu
https://www.eduspb.com/public/books/teacher/frontalnye_laboratornye_zanyatiya_burov__0.djvu
https://www.eduspb.com/public/books/teacher/frontalnye_laboratornye_zanyatiya_burov_.djvu
https://www.eduspb.com/public/books/teacher/zanimatelnye_opyty_po_fizike.djvu
https://www.eduspb.com/public/books/teacher/domashniy.djvu
https://www.eduspb.com/public/books/teacher/donat.djvu
https://www.eduspb.com/public/books/teacher/demonstracionnyy_eksperiment_pokrovskiy_1.djvu
https://www.eduspb.com/public/books/teacher/demonstracionnyy_eksperiment_po_fizike_t-2_a.a.pokrovskiy_1972.djvu
http://www.prosv.ru/ebooks/Horoshavin_Demonstr_eksperiment_fizika/index.html
https://www.eduspb.com/public/books/teacher/elcov_frontalnii_laboratornii_raboti_po_fizike.pdf
https://www.eduspb.com/public/books/teacher/laboratornyj_praktikum_po_fizike.pdf
https://www.eduspb.com/public/books/teacher/fizicheskiy_eksperiment_v_shkole_posobie_dlya_uchiteley_v-5_g.r.lisenker_1975-400.djvu
https://www.eduspb.com/public/books/teacher/fizich_eksperiment_sredn_shkole_n.m.shahmaev_1991-600r.djvu
https://www.eduspb.com/public/books/teacher/fizich_eksperiment_sredn_shkole_n.m.shahmaev_1991-600r.djvu
https://www.eduspb.com/public/books/teacher/kovtunovich_m._g._-_domashniy_eksperiment_po_fizike._7-11_klassy_biblioteka_uchitelya_fiziki_-_2007_0.djvu

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
@®u3nkKa B KAPTUHKAX
bu6mmoreka IJOK

https://m.edsoo.ru/ff0d1784

HNHTepHET-pecypchbl

HasBanue caiita niun
CTaTbu

Coneprxanue

Anpec

Karamor cceuiok  Ha | DHnukioneauu, oubimmnoreku, CMU, By3sl, | http:www.ivanovo.ac.ru/phys
pecypchl 0 pusnke HAay4YHBIC OpraHu3aIiy, KOHDEPEHIIUH U JIp.

Becruiatabie 15 oOyuarommx mporpaMm Io pasnudHbiM | http:www.history.ru/freeph.htm
oOyuaroiue pazznenam (Hu3HKH

POrpaMMBbI 110 (PU3HKE

JlaboparopHbie pabOTHI
1o Gpu3HKe

BupryansHble  n1abopaTtopHble  pabOTBHI.
Buptyanbsnsie JIeMOHCTpaluu
9KCIIEPHUMEHTOB.

http:phdep.ifmo.ru

AHnManus
(u3HYECKUX MPOLIECCOB

TpexMepHble aHUMAIIUU U BU3YalIU3aIUs 110
(bu3HKe, COMPOBOKIAIOTCS TCOPETHUCCKUMU
0O0BSICHEHUSAMU.

http:physics.nad.ru

dusnyeckas CnpaBo4Hoe U3JIaHue, coxepkaiiee | http://www.elmagn.chalmers.se/
SHIIUKJIOIIE IS CBEJICHHS IO BCeM 00iacTsaM coBpemeHHou | Y%7eigor
bu3nKy.
IIporpammHoe oGecnieueHue COBpeMEeHHbIX HH()OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTHii
1. 1C. Illxoma. ®uzumka, 7-11 xi. bubmmorexka HarmgmaHeix mocoomii. — Ilon

penakuueit H.K. Xannanosa. — CD ROM. — Per. nomep 82848239.
2. 1 CD for Windows. ®wu3suka, 7-11 k. BubauoTeka 3IeKTPOHHBIX HATJISIHBIX

nocobuii.- CD ROM.



https://m.edsoo.ru/ff0d1784
http://www.google.com/url?q=http%3A%2F%2Fwww.ivanovo.ac.ru%2Fphys&sa=D&sntz=1&usg=AFQjCNHmnfVyytTdXgN46cX451_PEFOj-g
http://www.google.com/url?q=http%3A%2F%2Fwww.history.ru%2Ffreeph.htm&sa=D&sntz=1&usg=AFQjCNEzZG4ozRgJWQyDksoD0lpdY4hktA
http://www.google.com/url?q=http%3A%2F%2Fphdep.ifmo.ru&sa=D&sntz=1&usg=AFQjCNGc_D-TVG2CcjW96RcOlpE9yeEuXA
http://www.google.com/url?q=http%3A%2F%2Fphysics.nad.ru&sa=D&sntz=1&usg=AFQjCNFcmYhkfGJ8BdteFhDoFdrJm9mmXQ
http://www.google.com/url?q=http%3A%2F%2Fwww.elmagn.chalmers.se%2F%257eigor&sa=D&sntz=1&usg=AFQjCNH4QxYYVZhqUgWkyZkjbhuAqJcJaQ
http://www.google.com/url?q=http%3A%2F%2Fwww.elmagn.chalmers.se%2F%257eigor&sa=D&sntz=1&usg=AFQjCNH4QxYYVZhqUgWkyZkjbhuAqJcJaQ

