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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHUM W TPEOOBAHUN K pe3ylbTaTaM
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanuu, peAU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JECSATEIILHOCTHOTO
noaxona. I[lporpamma no ¢usuke coorBerctByer TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETM M3Y4YEeHHs] (PM3HKU HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3MKK HA 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yaeOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU WU JIPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJd B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TPY BHINIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku i ypOBHS CpeaHero oomero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KaK HPHUHLMIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuasl U3 BCEX Pa3lesioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
oObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gu3ukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPHUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIOTIOIH30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpPraHU3allU SKCIEPUMEHTAIBHOU NESITEIbHOCTH 00YYarOIIMXCA.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HUCXOJsd U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYaromMUMHUCI YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEeI0BaHUs
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIBbIO, MO3BOJISIIONINE MPUMEHSATh U3YUEHHBIE 3aKOHBI 1



3aKOHOMEPHOCTH Kak M3 OJHOr0 paslena Kypca, TaKk M HMHTErpUpysl 3HAHUS U3
pa3HbIX pa3naenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMM IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
($U3KMKN Ha YPOBHE CpeIHEro 00LIEro 00pa3oBaHMsl 1OJKEH U3y4aThbCs B YCIOBUSX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pU3uKe YUeHHYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAHMSI ~W3yYaeMbIX SIBJICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX HPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommuxcs. TeMaThuyeckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIAMH U3y4YEHUs PU3UKHU B 001IEM 00Opa30BAHUM SIBISIFOTCSA:

e (opmupoBaHue HHTEpeca M CTpEeMJIEHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHHS K OKPYXKAIOLIUM SIBICHUSIM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMmupoBaHHE TPEACTABICHUN O poiu (PU3UKK AN Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrmxeHne 3TUX lene oOecreunBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

npoluecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpUOOpETEHHME  CUCTEMbl  3HaHUKW 00  0o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUA B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHUSI TEXHUYECKUX
YCTPOWCTB M TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU HHGOPMAIIHH,
OTIpEIeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOM JIeATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
OCOOCHHOCTEM 00yJarOIUXCA.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
OKCIepUMEHT B (PU3HKeE.

MonenupoBanue (GU3NYECKUX SBICHUNA M MpoiieccoB. HayuHble THIMOTE3BI.
duszndecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBele M ITU(POBBIE H3MEPHUTEIBHBIE NPHOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBmxkeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOIO JABHXKCHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemerienre, CKOpOCTh (CpeaHSISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPE€HHUS, MNYyTH U MepeMEIICHUS
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuneitHoe  aBmkeHue. [IBukeHHE  MaTepUAIBHOM TOYKM IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [leprnoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cucTtembl O0TCU€Ta, WLTIOCTPAIUMs KHHEMATUUECKUX XapaKTEPHUCTHK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIJOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY IyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCYETA.

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

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

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

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbXKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN YHEPTUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPTUs YIIpYro
nedbopmupoBaHHor  npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHUE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJgeky/sipHas GU3NKa U TEPMOJIMHAMUKA

Tema 1. Ocro8bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonnuecTBo BemecTBa. [loctosinHast ABoraapo.

TemnoBoe paBHOoBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-
KHHETHYECKOW TEOPHH HACATIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeIHEel KHWHETUYECKOM SHEpPruu TEIIOBOrO JBMKEHHMsS dactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe NPENCTaBICHUE H3OMPOIECCOB: H30TEpMa, H30X0DPa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamurku

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEpMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K HM3omporeccaMm. [ 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCcTh TPoI1IecCcoB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod MmamuHbl. I{ukn KapHo m ero ko3pduumeHT I0Ie3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIECOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YjenbHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TeroTa miaBienus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUSI KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. JaekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKUil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3IEKTPUUYECKUI 3apsi.
Onekrpuyeckoe mnoje. Hanpsok€HHoOcTh  anmekTpudeckoro moiid.  [IpuHuumn



CYyNEpHO3ULINU HIEKTPUUYECKUX Tosei. JIMHuKM HanpsKEHHOCTU SJIEKTPUYECKOTrO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHUMKM UM AMAJNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
Jwusnexrpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE SJIEKTPONpHUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 71 yyacTKa LETu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHUE HCTOYHMKA TOKAa.
3akon Oma i OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoaa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii TOK B ra3ax. CaMOCTOSITENbHBIA U HECAMOCTOSATENbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN N0,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHMe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce OoCyIIeCTBIISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (hakT, runores3a, (QuU3nyecKas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B dKUBOU IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHA, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM MHAYKUMU. KapTWHAa NMHWUN MarHUTHOM
WHIYKINH TO0JI OCTOSHHBIX MarHUTOB.

MarnutHoe T10Ji€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUIHAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BHKeHUE 3apsiHKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJIEKTPOJBIKYILAs Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe dleKTpUYECKOE TOJIe. DJEKTPOABWKYIIAs CUila WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIIEHME CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKLIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszpgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepuon, vacrora, ammuryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu Npy raApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHUYECKUMH U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYX€HHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSI.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE IJIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJeOaTeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJIEOaHUH.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

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

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Judpakuus,
unTepdepenus. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: M NpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMAarHWTHBIX — BOJIH: OTpakeHue,
pesoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3oOpakeHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie W pacceuBarolye JUH3BL. ToHKas nwmH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBass ontuka. Wutepdepenunss cera. KorepeHTHblEe HWCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpUM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCpOCTPAaHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKomna.

Habmronenne natepdepeHIny CBETA.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Toy4yeHue cexkTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



M3mepenne nokasaresns IpesoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuiel TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTs
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKPAIICHUE
JUIMHBIL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MaccChl ¢ SHEPrUel U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUS
ITOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (OTOHA C €r0 YACTOTON. DHEPTHs
U UMITYJIbC (POTOHA.

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

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa amnbda-, Oera-, raMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanel pa3BuTUA acTpoHoMuUU. [IpukIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkue 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBIDKCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjlacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM IOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoiHIIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii 11yt — Hama [Mamaktuka. Ilonoxenue u nBwxenue ConaHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, POJib (U3NUECKONU TE€OpUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcaMH MaTE€MaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUpoJE, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
boTochEMKa 3eMHOM MOBEPXHOCTHU, PECKA3AHUE 3EMIIETPSICEHU.

Texnonocus: JIAHAXA DJICKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaauONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CICTYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peav3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENBHON ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YYaIOIIETOCsl KaK AKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TI'Pa)AaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3AIINY;

YMEHHE B3aMMO/ICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTaApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIEero pu3nYecKoi HayKe;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBbHON IEeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
($U3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHUCTBUN B OKPYKAIOLIECH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (QU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATH HPOEKTHY0O U HUCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh 1NN JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JIOCTHKEHUST,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX 1 HEMAaTEPUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPY PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUCBBIMH TOHATHAMH M METOJIAMH
bu3nuecKoil HayKH;



BJIAJICTh HaBBIKAMHU YUEOHO-UCCIIEOBATENHCKON W TPOCKTHOM JEATEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TTOUCKY
METOJIOB pelIieHusl 3a/1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYyYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 ¥ TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIUTh apryMEHTHhI JJIs JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh IapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs] 3a7addl  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEITLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JacCTh
KU3HEACATECITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IMIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

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

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCeHHS HMHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CHUCTEMATHU3AIMIO W MHTEPIPETAINI0 WHGOPMAIIUN Pa3IUIHBIX BUIAOB U (GopM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, peCcypcocOepeKeHHUs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMAILHYIO
dbopMy TIpEICTABICHUS i BU3yaJTH3aIUH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:
OCYILECTBIISATH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHO JIEATENBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DJIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;



pPa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOK) TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(U3MKM W acCTPOHOMHUH, BBISBIIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH PEIICHHs PacdyE€THBIX U KaueCTBEHHBIX
3aJa4, IJIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpoBaTh e€ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIGHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUH JIJIsl OLIEHKH CUTYallu, BRIOOpa BEPHOTO
peuieHus;



YMETh OIICHUBATh PUCKHM M CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH CeOsI, MOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAINW3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIUOKH.

B mpomecce HOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPIICHCTBYETCS HYMOLIMOHATIbHBIH UHTEIJICKT, IpeInoararonmi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaIanTUPOBATHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax poiib U MeCTO (GU3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOYKa, UHEePIIMAIbHAs CHCTeMa OTCYETa, aOCOMOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pPelIeHn: (PU3NIECKux 3a/ad;

pacro3HaBath GU3UYECKHUE SBICHUS (MPOLIECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJIMHEITHOE
JBIDKEHUE, CBOOOJHOE TajeHrue TeJ, IBMKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumMojieiicTBue Ten, nuddys3us, OPOYHOBCKOE NBIKECHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HArPEeBaHUM (OXJIAKIEHUH ), TETIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3ALUs, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAYy IapaMeTpaMud COCTOSIHHMS ra3a B  H30Ipoleccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIusi, MEXaHU4YeCcKas
paboTa, MeXaHUYECKass MOIIHOCTh; NPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS M €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBIICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOrO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOd(PPUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U PJIEKTPUUECKUE
sBJICHUsL (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAYCHMUS] M EIUHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXAaHMYECKONW DSHEPruu, 3aKOH COXPAHEHHUsS HWMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHJI, TPUHIUI PABHOMPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOIOTHON TeMIlepaTypoH, MEepPBhIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHCHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHAT, OCHOBHBIC TMPUHLMUIBI JEHCTBUS MalluH, MOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO WCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpobOiieMy/3amady M THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBI CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B
BU/JIE TAOJIUILL U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYHUHBI U (HOPMYIIHI,
HEoOXOouMble NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

pelaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYECKHe ABIICHUS,

UCIONB30BaTh  MpPH  pPEIIEHUH  yduyeOHBIX  3aJad  COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEJCTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AaHATTM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOILECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpyNIe C BBIOTHEHUEM PA3MYHBIX COIUATBLHBIX DPOJIEH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITUXCSI YMCHHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN JEKTPUUECKUN 3apsifl, JIyd CBETA, TOUYCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOM (DU3UKU: DJICKTPUUECKAS] POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOIO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAKEHUE, MPEIOMIICHUE,
untepdepenmusi, audpakuus W MOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
JIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJs, cuia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMIOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAMHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (PU3MYECKYI0 BEIMYUHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3Ys
(bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJIbC (DOTOHA, IEPHO]T MTOTypacIiaga, SHEPTUSI CBI3U
ATOMHBIX S7IEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (DU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAMM3UPOBATh (PU3UUYECKHUE TPOIECCHI U SBIICHUS, UCIOJB3YysS (PU3HUECKHe
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENHLHOTO U MapasjieIbHOTO
COEIMHEHUsA MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa mia pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOrO 4HMCIa, MOCTyJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OTPENIEIIATh HAMIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIMCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUSA, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIh30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBwiia 0€30MacHOT0 TpyJa MPHU MPOBEIECHUU HCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
0o00opy1I0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCTTIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1aun
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEoOXouMble AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJTy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOW W HAYyYHO-TIONMYJISIPHON MH(pOpMAIMU, TOJTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyt0 HH(OPMAIIHIO;

OOBSICHATH TMPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX OE30MaCHOTO MCMOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH NP OOpAIEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNIbl, pPANUOHAIBHO pACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne /it P Konrtpoannbie | IIpakTuuyeckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3nKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM bubmuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso0o.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bubnmoreka [JOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazaeny

24

Paznea 4. JIEKTPOJAUHAMUKA

bubmuorexa [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKnuid TOK. TOKHM B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne /it P Kontpoabnubie | IpakTuueckue (uubp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKue U AIEKTPOMAarHUTHBIC 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHn4yecKkue U dJIEKTPOMArHUTHBIC bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
41 DneMEeHThl KBAaHTOBOW ONTHKHU 6 bubmorexa OK

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




bu6mmoreka [IOK
42 CrpocHue atoma 4 https://m.edso0o.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 7p0 > https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 ng;;ﬁfﬁgﬁ}? £41c97c
Hroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngj}ﬁf{ﬁ)?ﬁ}; £41097c
Htoro no pazneny 4
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
®du3nka — HayKa 0 IpUpo/e.
1 Hayunslie MeT(})IK bl HOZI:HapHI/ISI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Pounb 1 mecTo dusuku B

5 ($hOpMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHLHOCTH JII0IeH
Mexanuyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
neuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IIPSMOJIMHEWHOE 1 bubnnoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOJIUHENHOE 1 bubnnoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHOe majieHne. Y CKopeHue 1 bubmmoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 JBr>keHre MaTepHaibHON TOYKH T10 1 bubmmorexa [JOK

p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anunes. 1 bubnmoreka [JOK




WuepunanpHbple CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuanbHON TOYKU
Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckas bubmorexa LHOK

P https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cwuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koadduument tpenus.

13 Cuia Cil‘[ OTI/IBJ‘IGI—CIbI/I(lS){ pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HIIU Ta3e
[locTynarensHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunoreka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubnuorexa [IOK
HMitynbc critbl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PaGota 1 MOIITHOCTE CHITBI.

16 Kunernueckast sHeprusi MarepuanbHOW bubnmoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 IToreHunanbHas sHEprus. bubnuoreka [IOK




[ToreHuunanbHas S3HEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MIPY>KUHBL.
[TorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToTeHManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

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

19

JlaGopaTtopHnast pabora
«MccnenoBanue cBsi3U pabOThI CUIIBI C
M3MEHEHHEM MEXaHNIeCKOM SHEPTHUU
TeJla Ha IPUMEpEe PACTSHKEHUs
PE3MHOBOTO KI'yTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAaHEHHUs B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

23

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTtypa




u e€ u3Mepenue. [llkana Temmneparyp
Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bubmuorexa [JOK

25
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIiepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JBHKECHUS MOJIEKYI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akon JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay
29 W3omporieccel B naeabHOM rasze u ux bubnuoreka [IOK
rpaguyecKoe mpeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
crocoOrI e€ n3menenns. KonmmdecTBo bu6nmoreka [JOK
30
TEIUIOTHI U paboTa. BHyTpeHH s https://m.edso0.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HJICATBHOTO
rasa
bu6mmorexa [IOK
31 Buasl Tenonepenaun
a e https://m.edsoo.ru/ff0c5c36
VY enbHas TETUIOEMKOCTH BEIECTRA.
32 KoaudecTBO TEIIOTHI IPH bubmorera [JOK
p . https://m.edsoo.ru/ff0c5c36
Terutonepenave. AauadaTHBIA MpoIecc
33 [1epBblil 3aKOH TEPMOJAMHAMUKHU U €r0 bubnmoreka [JOK

NPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ffOc5efc




HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoit 3akon bubmmorexa [TOK
PHPOZE. P https://m.edso0.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII1/ TenmoBoit bubmuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOIHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuorexa [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipraas pusuka. OCHOBBI bubmmorexa [JOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmorexa HOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
42 aMmopdHbIe Tena. AHU30TPOIIHS bubnuorexa [JOK
CBOWCTB KpHUCTaIUIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayyibl. COBpeMEHHBIE MaTepPHAITBI
[InaBneHue M KpUCTAIIIA3AITHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa [JOK
g ' https://m.edsoo0.ru/ff0c6708
CyO6numarus
bu6nmoreka [JOK
44 v 0
PABHEHHE TEILIOBOTO basarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DICKTPUICCKUN bubnmuorexa [JOK




3apsa. ,HBa BHUJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ffOc6bcc

3apsioB
IIpoBOOHUKH, TUIIEKTPUKH U
46 H(I))J'I OBOJIHUKH 33121;)H COXpaHEeHUs Bubmaorexa ITOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. TodeyHbIi 3IEKTPUUECKAI buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpocTaTH4ecKoro
49 nonsd. ITorennuan. PazHocts bubmmorexa [TOK
) 1AL, https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKU B
50 anI::KT 0CTATUYECKOM no]ie bubmmorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexkTpoéMrocTh. KoHIencaro
P A P https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubnmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHas pabora "M3mepenne
3IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara, CTpyHHOTO IpUHTepa.




DJeKTpOCTaTHYECKAs! 3aIIUTA.
3azeMyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma jist
ydacTka 1enu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMEIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A5 OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COTIPOTHBIICHUS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHsiil ypok. KonTponbHast
pabota o Teme "DnexTpoanHamuka" /
Bcepoccuiickas mpoBepodHas padboTa

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

60

O06o06mmarmuit ypok
«dnektpoanHamukay / Becepoccuiickas
npoBepouHas paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DIIeKTpOHHAs MPOBOIUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIIIOB OT




Temmeparypsl. CBEpXIPOBOIUMOCTD

DJIEKTPUUYECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[omynpoBoAHUKH, KX COOCTBEHHAS U

63 IpUMecHas MpoBoAUMOCTh. CBOMCTBA 1 bubmumorexa [IOK
p—n-nepexona. [TonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEKTPUYECKUM TOK B PaCTBOPax U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnnorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosiTenbHbIN 1 1 bubnuorexa [JOK
HECaMOCTOSATENIbHBIN pa3psal. MoiHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonTponbhas pabota no teme

67 «nekTpocratuka. [locTosTHHBIN 1 bubmuotexa [JOK
ANEKTpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

68 PesepBHbIil ypok. O6001maronmii ypox 1 bubmuotexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kourpoasbnbie | IIpakTuyeckue
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
ITocTosTHHBIE MAarHUTHI U UX

1 B3auMOJIecTBHE. MarHuTHOE IOJIE. 1 bu6nmorexa LIOK
BekTop MarHuTHON MHAYKIUH. JIuHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MaruutHoe 1moJie MpOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
B3aumoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubmuoreka [JOK
MAarHUTHOTO IOJIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubmuoreka [JOK
«HccnenoBanue aeMcTBUSA https://m.edsoo.ru/ffOc9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBHEe MarHUTHOTO II0JIS Ha
5 JBYDKYIYIOCS 3apsSDKEHHYIO YaCTHIT 1 bubmorexa TIOK
yIyTo P Y Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cumnst Jlopenima
DJeKTpoMarHuTHas uHIyKnus. [Totok
6 BEKTOpa MarHUTHOM MHAYKIuu. IC 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM




uHaykuuu Papaaes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camouHaykiuu. IJIC caMOMHAYKIWH.
DHeprusi MarHUTHOTO NOJIsL KaTYILIKH C
TOKOM. DJIEKTPOMArHMTHOE 110JIE

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

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMAarHUTBI, SJIEKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
MHAYKIIMOHHAs 11eYb

10

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSDY

bubmnoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MaruuTtHoOe 1oe.
OJEeKTpOMarHUTHAs MHIYKLUS»

bubmnoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHbIE MEXaHUUECKHE
kosneOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
[IpeBpatenue sHepruu

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTH U MACChI I'py3a»

14

Koneb6arenbupiii koHTYp. CBOOOHBIC

but6mmoreka [IOK




QJICKTPOMAruauTHBIC KOoJIEOAHHS B
nacaJIbHOM K0JIe0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHS SHEPTUU B HCATLHOM
K0JIeOATETFHOM KOHTYpE

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue 0 3aTyXarOIMIUX
KoJieOaHusX. BbIHYXIeHHbIE
MexaHu4uecKkue Kojiebanus. Pesonanc.
BI)IHY)KI[GHHI)IG BHCKTpOMaFHI/ITHLIC
KOJIEOAHUS

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbIit Tok. CHHYCOMIATbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
MEePEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsHKEHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [Ipoussoactso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
MIPUMEHEHHE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, TUHHUI
3JeKTponeperay

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

20

OKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTHH B TOBCEAHEBHON
KU3IHU




MexaHHUECKUE BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsbie 1 MPOAOTBHBIE BOJIHBI
99 3Byk. CKOpOCTb 3ByKa. ['poMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [llkana bubmmorexa [JOK
P i https://m.edsoo.ru/ffOccfeQ
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpencTs
cBs3u. Paguonoxarus
o5 KonTtponsnas padora «Konebanus n Bbu6motreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacIpOCTpPaHEHHE
26 CBpeTa B OJTHOPO le)ﬁ cpe ZpToqequﬁ bubmmorexa LIOK
AHOPOA pede. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OtpakeHue cBeta. 3aKOHbI OTPAKEHUS
27 cgeta. [loctpoerne n300pakeHnii B bubmmorexa LIOK
' P P https://m.edsoo.ru/ff0cd4e0
TUTOCKOM 3€pKalie
[Ipenomnenue ceera. [TonHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHblit bubmuorexa [JOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGopatopHas pabora «3mepenue bubmuoreka [IOK
[I0Ka3arelis MPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzsl. [TocTpoenue n3odpakeHuil B bu6muorexa [IOK

nuH3e. DopMysa TOHKOU JIMH3BL.

https://m.edsoo.ru/ffOcddle




VBenuueHue JINH3EI

JlaGopaTopHnas pabota

31 «UccnenoBanue cBOMCTB
U300paXEHHUI B TUH3AX»

Hucnepcus ceeta. CII0OXKHBIN COCTaB

39 6enoro cBera. LlBet. JJaboparopHas
pabora «Habmonenne nucrepcuu
CBETa»

33 WnTepdepenmus ceera. Judpakuus Bu6mmotreka [JOK
cBera. JludpakunoHHas penéTka https://m.edsoo.ru/ff0ced22
[Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK

34
ITonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e

35 OnTuueckue MpudOpPHI U yCTPOCTBA U
YCIIOBUS UX O€30TaCHOTO PUMEHEHUS
['paHuUIBI TPUMEHUMOCTH

36 KJ1laccnueckor MexaHukH. [locTynarel bubnnorexa [JOK
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqIeHne BpeEMEHU U COKpaIeHUE bubnmorexa IOK

P P https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprus ¥ UMNYJIbC PEISITHBUCTCKON
38 gacTuilbl. CBSI3b MAaCChI C YHEPTUEH U Bubmmorexa [IOK
' p https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
KonTponbhas pabota «OnTuka.
39 OCHOBBI CHHELIUAIBHON TEOPUH bubnmorexa LOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTH)
40 ®dotonbl. Dopmyna [Tnanka. DHEprus bubnuoreka [JOK




U UMIYJbC pOTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITI/IC 1 UCCJIICOOBAHUC

bubnunoreka LIOK
4l porospexra. Omprror A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl hoTodddexra. YpaBHeHUE
42 BﬁHMTeI(fHa nq;q)q)omaq)(gema bubmmorexa [JOK
a : https://m.eds00.ru/ffod015e
«Kpacnas rpanuma» ¢porodddexra
Hasnenue cBera. Onwite I1. H.
43 JlebGeneBa. XMHYECKOE NEHCTBUE buGnuorexa [IOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPAKTUIECKOE TIPUMEHEHUE!
44
¢dorosnemeHT, HoTOAATUHK,
coNTHe4Has OaTapesi, CBETOUO/T
45 Pemenne 3amau no reMe «II€MEHTEI bu6nmorexa LIOK
KBAaHTOBOU OITHKH) https://m.edsoo.ru/ff0d0302
Mogaens atoma TomcoHa. OnBITEI
46 Pezepdopna o paccesHuIo o-4acTu brbmmorexa [JOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozenp aroMa
bubnunorexa LIOK
47 IT b
OCTYJIATEL bopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u normaolieHne HOTOHOB
48 I I/I}ll'Iqe exolie aTOM:l co H(()pro OBHS bubnnorexa [JOK
p pexon . a yp https://m.edsoo.ru/ffOd0Oafa
SHEPTUU Ha Ipyroi. Buasl criekTpoB
BoaHoBBIe cBOlicTBa yacTull. BoaHEI
49 ne bpoitns. Kopniyckynsipao- bubmmoreka [JOK

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8




50

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa mo onpezneneHuio cocraa
PAAOAKTUBHOI'O U3JTYYCHUA

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

o1

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bousaue
PaAMOAKTUBHOCTH HA KUBBIC
OpPTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nydyenue

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKIIOHOB B SpE.
SnepHble peakiuu. SaepHblid peakTop.
[Tpo6ieMbl, MepCIIeKTUBEI,
9KOJIOTHYECKUE aCTICKTHI SICPHOMN
DHEPTETHKH

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKphITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTpaLMK JIEMEHTAPHBIX YaCTHIL.
Kpyrasrii cton «®@yHaaMeHTaIbHbIE
B3auMoJiercTBUA. EMUHCTBO
bu3UYECKOI KapTUHBI MUPA»

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

55

Jrtarsl PasBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHUE aCTPOHOMHH. Bun
3BE€3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/bI, INIAHETHI, UX BUJIMMOE
nemkenne. ConHeyHas cCUCTEMA

56

Counnie. ConHeunast akTUBHOCTD.




Uctounuk sHeprun CoJiHIIa U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
nocie0BaTeIbHOCTH. BHyTpenHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKIACHUU U
sBostonny CosHLa U 3BE37

58

Muneunsiii [Iyts — Hama ["anaktuka.
[Tonoxenne u npuxenue ConHLa B
lNanmakrtuke. ['anaktuku. YEpHbIE ABIPHI
B sAJIpax raJakTHK

59

Bcenennas. Pa3beranue rajgakTuk.
Teopust bonbioro B3pbIBa.
PenukroBoe nznydeHue.
MerarajgakTuka

60

HepemeHHLIe HpO6HeMH ACTPOHOMUHU

61

KontponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUATBHON U
ITHYECKOH cepax NesTeTbHOCTH
YyernoBeKa

63

O6o06matomuii ypok. Pons u mecto
(GU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

O6o06maromuii ypok. Posb
bu3nIecKoit Teopuu B ((OPMHUPOBAHUH




MIPEACTABICHHUH O (pU3NUECKON
KapTUHE MHUpa

O6o06maromuii ypok. Mecto
(GU3UYECKON KapTUHBI MUPa B 00IIIEM

65 1
psiy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IIPUPOJIE
66 Pe3zepBHBIil ypok. MarHutHoe 1mosie. 1
DNEKTPOMAarHuTHas HHIAYKIHS
OBIIEE KOJIMYECTBO YACOB I10 66

I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

10.1

JleMOHCTpHpOBAaTh Ha TMpUMepax polb U MeCcTo (HU3UKH B
(OpMHUpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH

Jmronen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEIIeH:
MarepuaibHas TOYKa, WHEpIMalbHas CHCTeMa OTCuYéTa, aOCOJIFOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUYECKHN 3apsii — MpPU PELICHUU

(1)I/I3I/I‘IeCKI/IX 3aJga4

10.3

Pacno3naBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 33aKOHOB MEXaHHKH, MOJEKYISIPHO-KUHETHUYECKOW TEeopuun
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE IMaJcHHE
TN, JBUXXEHHME M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJl, M3MEHEHHe OoO0bEéMa Tel IMpU  HarpeBaHUU
(oxmaxeHnn), TEIJIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIUS,
MJaBJeHUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAXKHOCTh BO3yXa,
MOBBIIICHNUE JABJICHHS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXAY IlapaMeTpaMu COCTOSHHS Ta3a B H30Ipolieccax;

OJICKTPpU3alusA TCI, BSaHMOHeﬁCTBHG 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, MCHOJb3ys (U3HUECcKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KHHETHUYECKas DJHEpIus,
MOTEHIMaJbHasl JHEpPrHs, MeXaHudeckas paboTa, MexaHHYecKas
MOIIIHOCTb; IPU OMUCAaHUH IPABUILHO TPAKTOBATh (GU3HUUECKUNA CMBICI
UCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAu€HUs M €JAMHUILIbI, HaXOAWUTH
(dbopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C JIPYTHMMHU

BCINM4YNHaMu

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




SIBJICHUS, WCHOJB3ys (U3MUECKUE BEIUYMHBI: JaBIICHUE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs OSHEPIrUs XaoTHYECKOIro
JBYOKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS  JHeprus, pabora Trasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCUCTBUS TEIJIOBOTO JBUTATENsS, MpPHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIMHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETUUUHY C APYTHMHU

BCIIMYHUHaAM

10.6

OnuceiBaTh H3Y4EHHBIE HJIEKTPUUYECKHE CBOMCTBA BeLIeCTBa U
AJIEKTPUYECKUE  SIBJCHUS  (IPOIECCHI), HCMONb3ysd (pusmueckue
BEJIMYMHBI: NIEKTPUYECKUH  3apsf,  DJIEKTPUYECKOe  IIoJe,
HanpsOHKEHHOCTh  MOJIs, IOTEHLUAN, pPa3sHOCTh MOTEHIMAJIOB; IpU
OINMCaHUU NPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIOJIb3YEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI;, YKa3blBaTh (HOPMYIIEI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMHA

BCIN4YNHaMN

10.7

AHAJIIM3UPOBATH (1)I/I3I/I‘I€CKI/IC npoueccol M SABJICHUA, MCIIOJIb3Ys
(u3nuecKkre 3aKOHBI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHYECKON IHEpruH,
3aKOH COXpPAaHCHUA UMITYJIbCA, IPUHLUII CYIICPIIO3UIIUNU CHJI, IPUHIHAIL
paBHOMNpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJIAPHO-
KUHETUYECKYI0 TEOPUIO CTPOECHUS BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpedHeld KUHETHUYECKOM HSHEPruy TEIUIOBOIO JBUKEHUS MOJIEKYN C
aOCOJIIOTHOM TEeMIIepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUs DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa; npum stom
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe

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

10.8

OOBSACHATH OCHOBHBIC MMPUHIUIIBI JEHCTBUSA MalllvH, HpI/IGOpOB n
TCXHUYCCKUX YCTpOﬁCTB; pa3in4yaTb yCJIOBUA HUX 0e30I1acHOro

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

BBIIOMHATE SKCIIEPUMEHTHI TI0 HCCIIET0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
aToM (opmyaupoBaTh TpoOiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

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

10.10

OCYH.[CCTBJBITL npsaMbI€C W KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-IGCKI/IX

BCJIMYHH, IIPU 3TOM BBIGI/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U




HUCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpQLHHOCTCfI H3MepeHHI>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QHUINYECKUMH BEJIMYMHAMH C
WCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUJE TaOIUL U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

10.12

CobmrogaTe mpaBmiia 0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
HCCIAEAOBAaHUN B  paMKax Y4eOHOro OKCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTEIBHBIX YCTPOUCTB U 1AOOPaTOPHOTO 00OPYIOBAHUS

10.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/I€ 3aKOHBI WM MNPUHOUIIBI; HAa OCHOBC aHaJIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATH
¢u3nyeckue BeTUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIpOBOAUTD paCLIéTI)I 1 OOCHHUBATH PCAJIBbHOCTD MOJYYCHHOTO 3HAUYCHUA

(hU3HUYECKON BETUIMHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a1a4H: BBICTPANBATh JIOTUYECKHU
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKJACHUN C OMOPOW HAa WU3yYEHHbIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

10.15

Hcnonp3oBaTe TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
MHGOPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpEeTalMi M MpeJICTaBICHUS Y4eOHOM M HaydHO-IOMYJISIPHOM
nH(}OpMaLIMY, MOJYYEHHON U3 pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAIIM3UPOBATh MOJIy4aeMyr0 HH()OpMaIUIO

10.16

[IpuBoauTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

cOOTIOACHHSI HOPM SKOJIOTMYECKOTO MOBEIEHUS B OKpYKarollel cpee

10.18

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3THYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBAaTh  pabOTy  TPyNNbl, PalUOHAIBHO  paclpeaessaTh
00s13aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallMsIX, aJleKBaTHO OILICHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

TPYINIBI B peLIEHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KITACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odopa3oBaHusi

111

JleMOHCTpUpOBaT, Ha NpUMEpaxX poJib W MecTo (u3uKku B
(hopMUPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

.]'IIOI[GfI, OEJIOCTHOCTh U €AUHCTBO (1)I/ISI/ILIGCKOI71 KapTUHBI MHUpPa

11.2

Y4YuUTBIBaTh TPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (U3NYECKUX MOIECTICH:
TOYEYHBIN ICKTPUUYECKUH 3apsij, sAIepHas MOJENb aTroMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aJa4

11.3

PacnioznaBate (usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
ANIEKTPUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMIMOJICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W MABWKYIIMHUCS 3apsif, AJICKTPOMArHUTHBIC
KoJeOaHUus W BOJIHBI, TPSIMOJIMHEHHOE PpACIpOCTpaHEHUE CBETa,
OTpaXeHHe,  TpeloMieHue, uHTepdepeHuus, audpakuus U
MOJISIPU3ALIUsL CBETA, JMCIEPCUsT CBETa, (DOTORIEKTPUUYCCKHH IPPEKT
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHAS

PaauOaKTUBHOCTD

11.4

OnuceiBaTh HM3YYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUUCCKUE,
MarHuTHbBIE, ONTHYECKUE, DIEKTPHUUECKYIO0 MPOBOJAUMOCTh Pa3TUYHBIX
Cpell) U DJJIEKTPOMArHUTHbIE SBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckue BENWYMHBI:  DJJEKTPUYECKUH  3aps], CHiIa  TOKa,
ANIEKTPUUYECKOE  HANpPsHKEHHWE,  DJIEKTPHUECKOE  CONPOTHBIICHHE,
paszHocTh moTeHnuanoB, DJ[C, pabora Toka, MHAYKIUS MarHUTHOTO
mons, cuna Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 W MArHuTHOI'O HOJ'IGI\/’I, nepuoa M Yacrtora
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TaQpMOHHYECKUX  DJJEKTPOMArHUTHBIX  KOJICOaHHH, doxycHoe
paccTosiHie W ONTHUYecKas CHJIa JIMH3BI, MPU OMNUCAHWUU TPABUIBHO
TPaKTOBATh Q)HSquCKHﬁ CMBICI  MCITIOJIB3YEMBIX BCJIIMYHH, nux
0003HaYeHMsI U E€OUHMIBI; YyKa3blBaThb (OPMYJIbIL, CBSA3BIBAIOIINE

JTAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BeTHYNHAMHU




11.5

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBLIC ABJICHUSA U MPOLCCCHI, UCIIOJIb3YAd
(bl/ISI/I‘IeCKI/Ie BCIIMYUHBI: CKOPOCTHb 3JICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-I€CKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
nX 0003HAUYCHUS H CAWHUIIBI;, YKa3bIBaTb q)OpMy.HLI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIHMHU BCINYUHAMHU, BBIYHUCIIATDH

3HA4YCHUC (bH?)PI‘ICCKOfI BCJINYHMHBI

11.6

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnyeckue 3aKOHbl WM NPHHOUNBL  3akoH Owma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMIIYJIbCa, 3aKOH COXPAaHCHHS OSJCKTPUYECKOro 3apsijia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, IMOCTYylaTtel  bopa, 3akoH
paJIMOAKTUBHOTO pachaja; MpH O3TOM pa3linyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIIOBUS

(rpanuubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeILCHﬂTB HaIpaBJICHUEC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeHiia

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)KE€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BEIMONMHATE SKCIIEPUMEHTHI TI0 UCCIIETOBAHHUIO (PU3NIECKUX SBICHUH U
MIPOIIECCOB C MCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; TPH
5ToM (GOopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
9KCHEpUMEHTa,  coOMpaTb  YCTAaHOBKY M3  TPEAJIOKEHHOTO

000py0BaHusl, MPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEpEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCO0 U3MEpPEHUS U

HUCIIOJIB30BaTh U3BECTHHIC METO/IbI OIICHKN HOFpeHIHOCTefl H3MepeHHfI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3WYECKUX BEJITUYHH C HMCIOJIH30BAHHEM
NPSIMBIX ~ M3MEPEHUH; TIPU OTOM KOHCTPYHPOBATh yCTAHOBKY,
(¢buKcupoBaTh pPE3yJbTATHl IMOJYYCHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJTMYMH B BHJIE TaOJIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI MO PE3yIbTaTaM

HCCIIEIOBAHUS




11.12

CobmiomaTe mpaBuia Oe30MacHOTO Tpyna MpH  MPOBEACHHUH
UCCIIEIOBAaHUH B paMKax y4eOHOTO OSKCIEpPHMEHTa, YydueOHO-
HCCIIEI0BATEICKON M MPOEKTHON ACATEIBHOCTH C MCIIOJIB30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U 1aO0OPaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacuérHple 3a/aud ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
WCIIONB3Ys (PU3MYECKUE 3aKOHBI M TPHUHIUIIBI, Ha OCHOBE aHajau3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
¢du3nueckre BENUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MPOBOJUTH PACUYETHI U OLIEHUBATH PEAIbHOCTh MOJYYEHHOTO 3HAYCHUS

(bu3nYecKoil BETUYMHBI

11.14

PemraTe Ka4€CTBCHHBIC 3aJa4uu: BBICTPAUBATDb JJOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

Hcnonp3oBaTe MHpU  pELICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEJACTABICHUS y4yeOHOW U HAay4YHO-IIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIY4aCMYHO HH(bOpMaI_II/IIO

11.16

OOBACHATH IIPUHIUIIBI JIeHCTBUS MalllluH, HpI/I60p0B U TCXHHYCCKHX
YCTpOﬁCTB; pa3indaTrb YCJIOBUA HX 0€e30IacHOIr0 MCIIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHUE IMPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 o0ecrieueHns 0€30MacHOCTH MpU OOpaIleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

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

11.19

PaGotath B rpymnmne ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  TpYINIbl,  pPalUOHAIBHO  PACHpENeNiTh
00S3aHHOCTH ¥  IUIAHUPOBAaTh JESATEIbHOCTH B  HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 U3 YYaCTHHUKOB

IPYIIBI B PELICHUE paccMaTpUBAEMOil PoOIeMBbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
pasaena

Koa nposepsiemoro
3JIEeMEHTa

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®uzuka — Hayka o npupoge. Hayunbie
METO/bI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpUMEHTa M TEOpUHM B  Ipoliecce

MIO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (pr3HKe

1.2

MonenupoBanue (U3NYECKUX SBICHUH WU
nporeccoB. Hayunslie runoressl. duznueckue
3aKOHbI U TeopuH. ['paHuIBl MPUMEHUMOCTH
¢buznyeckux 3aKOHOB. [Tpunuun
coorBercTBUs. Pomp u Mecro Qu3uku B
(GOpMHUpPOBaHMM  COBPEMEHHOW  Hay4HOMU
KapTUHBI MUpa, B IPAKTUYECKON

NESITEILHOCTH JTIOAEH

MEXAHHKA

#HPari#KTHEMATUKA

2.11

MexaHn4eckoe ABHKEHHE. OTHOCUTENBHOCTh
MEXAaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIUH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEPEMEICHUI U CIIOKEHUE CKOPOCTEN

2.1.3

PaBrOMEpHOE U PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JBWKEHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




2.14

CBoOogHoe masienne. Y CKopeHue CBOOOTHOTO

IagcHus

2.15

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHWHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

2.16

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHHE CHapsAIOB, LENHBIE U PEMEHHBIE

nepenayn

2.1.7

[IpakTueckue paboTHI. N3mepenue
MTHOBEHHO CKOPOCTH. HccnenoBanue
COOTHOULICHUS MEXKIy IyTSIMH, POUICHHBIMU
TEJIOM  3a  MOCJeNOBaTelbHbIC  paBHbIE
IIPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKEHUHM C HaydalbHOM CKOpPOCTBIO, paBHOM
Hy/10. M3ydeHne IBUKEHUS apuKa B BA3KOU
KHUIKOCTH.  M3yueHwe  JBHKEHUs  Tea,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

HH#Part## IMTHAMUKA

2.2.1

[Tpunamn OTHOCHUTEIBLHOCTHU T"anunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

2.2.3

Bropoii 3akoH HproToHa nms MarepuanibHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon Helootona ans

MaTCpHaJIbHBIX TOUCK

2.24

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus

CKOJIB)XXCHHUA n cHhJia TPCHUMA ITOKOS.




Koaddunuent tperus. Cuna conpoTUBICHUS

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

HOCTyHaTeJIBHOG " BpaIaTCJIbHOC ABHUIKCHUC

aOCOJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CHJIBI OTHOCHUTEIILHO OCH BpalllCHUsI.

[Inedo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

Texunyeckne YCTpOfICTBai IIOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padoTel. M3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH O]
JEHCTBUEM HECKOJIbKMX cuil. lMccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B JeOopMHpPYEMOil TPYy)KUHE U PE3UHOBOM
oOpa3ie, OT BEIMYMHBI HUX JAepopMarlui.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPaIlllCHUA

2.3

##HPar###3AKOHbBI COXPAHEHIA B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepUaJgbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHUE UMITYJIbCca Teja
232 3akoH coxpa”enuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHUE
2.3.3 Pa6ora cunbl
2.34 MomHOCTb CUJIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
- Teopema 0 KHHETHYECKON PHEPTUU
IlorenumaneHast sHeprus. I[loTeHumanbHas
236 SHEprus yIpyro nehopMUPOBaHHON
o npyxunsl. IloTeHumanbHas »Heprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIH
[loTeHunaneHple U HENMOTEHLUATIbHBIE CHUIIBI.
2.3.7 CBs3b  pabOThl HEMOTEHUUAIBHBIX CHJI C

U3MCHCHUCM MEXaHUYIECKOM SHEPIrun




CHCTEMBI TECII. 3aKkoH COXpPaHCHUMA

MEXaHUYECKON SHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
- BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3H
2310 CKOpPOCTEM Tel TMpu HEYNpyroM yaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIbI C

H3MEHEHHEM MEXaHHMYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KHUHETUYECKOU TEOPUH. BbpoyHnoBckoe
newkenue. uddysusa. Xapakrep IBUOKEHUS U

BSaHMOﬂeﬁCTBHﬂ qaCTul BCIICCTBA

3.1.2

Mogenu CTpoeHHsT Ta30B, XKUIAKOCTEHM U
TBEPABIX TeN W  OOBSCHEHHE CBOMCTB

BCIICCTBA HA OCHOBC 3THUX MOHeHeﬁ

3.13

Macca MOJICKYII. KommuectBo BCIICCTBA.

[TocTostHHass ABoraapo

3.1.4

TermoBoe paBHOBecue. Temmeparypa u €€

u3mepenue. lllkana remneparyp Llenscus

3.15

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAILHOI'O Ir'a3a

3.1.6

AbGcounoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHMUS

yactul ra3a. [llkana remneparyp KensBuna

3.1.7

VYpaBHenne Kunanelipona — Menzaeneesa.

3akon JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IECCH B U€aTbHOM
rase ¢ INOCTOSIHHBIM KOJIMYECTBOM BEIECTBA:

M30TEepMa, U30X0pa, U300apa

3.1.9

TexHuueckune YCTpOMCTBA: TEPMOMETD,




OGapometp

3.1.10

IIpaktuuyeckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

321

TepmoauHaMmuueckass cucrema. BHyTpeHH:s
JHEPrusl TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

3.2.2

KomuyectBo Temnnotsl u pabora. BaytpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKIMSA, U3llydeHue. Tenno€éMKocTh Tena.
VYienpHas TemIO0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCIIJIOTHI IPH TCILJIONEpCaaquc

3.24

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3omnpoueccaM. I'paduueckast UHTEpIIpETAIUSL

paboThI Ta3a

3.25

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPrUH
B TEIIOBbIX MammHax. Koaddumment
none3noro  geictBus  (manee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TeruoBble JBUTATEH. OKOJIOTHYECKHE

MpOOJIEMBI TETIJIO3HEPTETUKH

3.2.7

Texnuueckune YCTPOMCTBA: JBUTaTENIb
BHYTPEHHETO cropaus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

3.3

##H#Par### AT PET ATHBIE COCTOSHUSA BEILIECBA. ®A30BbIE




ITEPEXO/bI

331

[TapoobpazoBanue u KoHaeHcalus. Mcnapenue
" KUIICHHUE. VY nenpHas TeIJIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TeMITEpPaTyphl

KHIICHHUA OT JaBJICHUSA

3.3.2

AOCoI0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachlllieHHbIM nap

3.3.3

Teépnoe TeJIO. Kpucrannueckue u
amMopdHble Tena. AHU3OTPONHUS  CBOWCTB
KPHUCTAJLJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTeprallbl

3.3.4

[InaBnenve u KpuctayuM3auus. Y JenbHas

TCILJIIOTA IJIaBJICHHA. CY6JII/IMaI_II/I$I

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

TexHuyeckue YCTpONCTBA: TUTPOMETp U
NICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
MOJTyYeHUS] COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTHHU

3.3.7

[IpakTueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

###HPar#i## O JIEKTPOCTATUKA

41.1

Onextpu3anus Tea. DNEeKTpUdYecKui 3apsia. Ba

BUAA SJICKTPUYCCKUX 3apsaa0B

412

[IpoBoaHUKH, JUBJIEKTPUKH u

IMOJIYITPOBOJHUKHA

413

3akoH COXPAHCHUSA DJICKTPHUICCKOT'0 3apdaa

4.1.4

Bsaumonericteue 3apsinoB. 3akoH Kynona

415

DneKTpuueckoe noJie. Hanpsxéanocts
3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cyneprnosunuu.  JIuHMM — HaNpsKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

4.1.6

Pabota cHi  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINAIIOB




HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM

4.1.7 JJIEKTPUYECKOM  mojie.  JludieKTpudyeckas
IIPOHUIIAEMOCTh
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHuueckue  ycTpOMCTBA:  AJIEKTPOCKOIL,
419 MEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHCKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKHUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CyIICCTBOBAaHUA IOCTOAHHOI'O

4.2.1 3JEKTPUYECKOro Toka. Mctounuku Toka. Cuna
Toka. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka Lenu
423 DJEeKTpUYECKOe COMPOTHBICHUE. Y IEIbHOE
o COITPOTHUBJIEHUE BEIECTBA
424 [TocnenoBarenbHOe, napasienbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOJHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MOoONIHOCTb 3EKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJC) wu
427 BHYTpPEHHEE COMpPOTHBIICHUE MCTOYHHKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTprueckoi nemn. KopoTkoe 3amMbpIkaHue
DJeKTpOHHAs MTPOBOMMOCTH TBEPIBIX
128 METaJJIOB.  3aBUCHMOCTH  COIMPOTUBJICHHS
o METaJUIOB oT TEMIIepPaTypHhI.
CBepXIpoBOIMMOCTh
4.2.9 OnekTpuueckuid TOK B Bakyyme. CBolicTBa




OJICKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEeHHAsI U TPUMECHAS
MPOBOIUMOCTh TOJYIPOBOIHUKOB. (CBOWCTBa

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS U CCOLIMAIUS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BaKyyMHBIN MO/,
TEPMUCTOPBI u (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COeIMHEHUS PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

AIIEKTPOITH3a

11 KUIACC

Kona
pasaena

Koanposepsiemoro
3J1eMEeHTa

HpOBepﬂeMue IJIEMEHTHBI COACPKAHUSA

4

SJIEKTPOAMHAMUKA

4.3

##HPartHH#MATHUTHOE I1OJIE. 9JIEKTPOMATHUTHAA MHAYKIUA

43.1

IlocTtosnnple MarHuTbl. B3aumopaeiicTBHe

INOCTOAHHBIX MarHuTOB

4.3.2

MaruuTtHoe TmOJe. BekTop MarHuTHOU

nHAYyKOUKA.  [lpuHnounm — cynepro3unm.




Jluaum MarauTHOM uWHAyknuu. Kaptuna
JUHUMA  MAarHuTHOM  MHAYKUMHU  TOJIA

IIOCTOAHHBIX MarHUTOB

MaruuTHOe TM0J€ MPOBOJHUKA C TOKOM.
KapTuHa nuHUI 10 JUIMHHOTO MNPSIMOTO

IMPOBOAHHWKA MW 3aMKHYTOI'O KOJIbBLICBOI'O

433 MPOBOJIHMKA, KAaTYIIKU C TOKOM. OIbIT
Opcrena. BzaumoeiicTBre MpOBOAHUKOB C
TOKOM
4.3.4 Cuiia Amriepa, €€ MOJyJIb U HalpaBJIEHUE
Cuua Jlopeniia, €€ MOTyJib M HalpaBJICHHE.
JIBrokeHHWe  3apsHKEHHOM  4YacTHIbI B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBieHMe ANEKTPOMArHUTHOW UHIYKIIHH
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJ1C unaykuuu. 3aKoH 3J1€KTPOMarHUTHOM
438 uHaykuuu Papanes
BuxpeBoe osnextpuueckoe mnone. IC
WHIYKIMA B TIPOBOJHHUKE, JBIXKYLIEMCS
439 MOCTYTATEIbHO B OJHOPOTHOM MarHUTHOM
oJje
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. SIBI€HHE CAMOMHIYKIIHH.
43.11
O/1C camOUHIYKIINT
DHeprusi MarHUTHOTO TOJsl KaTyIIKH C
43.12
TOKOM
4.3.13 ONEeKTPOMArHUTHOE I10JIE
TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHUTHI,
4.3.14
AJEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
4315 [IpakTnueckue paboThL. N3yuenne

MAaroMuTHOro T1IioJjisl KaTymku C TOKOM.




HUccnenosanne aelicTBUA  MHOCTOSHHOIO
MarHuTa Ha pamKky ¢ Tokom. MccrnenoBanue

SBJICHUA SHCKTPOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHM 1 BOJIHBI

5.1

#HPartHH#MEXAHNYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KonebOarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojaeOaHus.
[leprion, uacrtora, amiuMtyaa u  (asa

KOJIeOaHuM

5.12

[IpyxuHHBIM MasTHUK. MaTeMaTu4ecKuu

MasiTHHUK

5.1.3

YpaBHEHHE TapMOHHYECKHX KOJeOaHUH.
Kunemaruueckoe " IUHAMIYECKOE

OITMCaHKE K0JIe0aTEILHOTO JABUKCHUA

5.14

[IpeBpamenue SHEPruun npu
TapMOHUYECKAX  KOJECOaHMSIX. Cs13b
aAMILIUTY/bI KoseOaHui HCXOJIHOMN
BEJIMYMHBI C aMIUIUTyJaMH KoJjeOaHUi eé

CKOPOCTH U YCKOPCHU

5.15

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
UleaTbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHamorusi MeXIy MEXaHHYeCKUMH U
3JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.16

3akoH COXpPAaHCHUA DHEPTMH B HUACAJIBHOM

KOJIe0aTeIIbHOM KOHTYPC

5.1.7

BhIHyX/1IeHHbIE MEXaHUUYECKHe KoJeOaHMs.
Pe3onanc. Pe3onancnas KpHUBasl.
BoeinyxneHHbie AJIEKTPOMarHUTHBIE

KOoJIeOaHus.

5.18

[Iepemennblii  TOK.  CHHYCOMIAIBHBINA

HepeMeHHBIfI TOK.

519

MOIIHOCTB MEPpEMECHHOTO TOKa.




AMIUIMTYIHO€ W JEHUCTBYIONIEE 3HAYEHUE

CHJIbI TOKA W HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaya
U TMOTpebsieHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTUYECKUE PUCKHU NPU IPOU3BOJACTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHUS JIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTpoICpcaad

5.1.12

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHUMOCTH IE€pHOJa MalblX KoseOaHui
rpy3a Ha HUTU OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
HeNu U3 MOCIEN0BATEIbHO COCTUHEHHBIX

KOHJIEHCAaTopa, KaTyLIKU U Pe3UcTopa

5.2

##HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuon.  CkopocTtb
pacmpocTpaHeHuss W JJIMHA  BOJIHBIL.

HOHGpCQHLIe " IpOJO0JIbHBIC BOJIHBI

5.2.2

##H#Par### Untepdepenuus u audpaxus

MEXaHHNYECKHUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. Tem0p 3Byka

5.24

QHCKTpOMaFHI/ITHHe BOJIHEI. YcaoBus
HU3JTy4YCHUA OJICKTPOMArdHuTHBIX BOJIH.
Bzanmnuas OpucHTalusl BEKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

525

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHNE, NOJsIpU3aLus,
mudpakuus, uHTepdepenuus. CKopocTh

OJICKTPOMAIrHUTHBIX BOJIH




5.2.6

[lIxana 3JIEKTPOMATrHUTHBIX BOJIH.
HpI/IMeHeHI/Ie SJICKTPOMAruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHUIUMOBI PaAMOCBI3U U TEJIEBHUJICHHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIolIel cpebl

5.2.8

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHbBIC
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHOCTUKa B TEXHUKE M MEJHULIMHE,
pagap,  paauONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

5.3

###HParfH##OII TUKA

5.3.1

[IpsMonuHeiHOE pacmpocTpaHEHUE CBeTa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
csera. IloctpoeHne M300pakeHNid B TIOCKOM

3epKaje

5.3.3

I[Npenomienne cBeTa. 3aKOHBI IIPETOMIICHUS
CBETA. AOCOTIOTHBIH HIOKa3aTeb

MIPEIOMIIEHUS
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[omuoe BHYTPEHHEE OTpPayKEHUE.
[IpenenbHbIli Yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

5.35

Hucnepcuss  cBeta. CIIOXKHBIH  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparoliiue ¥ pacceuBarollne JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BL.
[TocTpoenne n300pakeHUt B COOMPAIOTITUX
U pacceMBalIIMX JUH3aXx. Dopmyna
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JIMH30H

5.3.7

HpCI[CJ'IBI MNPUMCHUMOCTU FCOMCTpH‘-ICCKOfI

OIITUKH




5.3.8

HNurepdepennius  cBera.  KorepeHTHBIC
HCTOYHUKHU. YcnoBus HaOII0IeHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(ba?)HBIX KOI'CpCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus  ceera.  JludpakumoHHas
peméTka. YcinoBue HAOMIOJICHUS TJIABHBIX
MaKCHMYMOB npu NaJICHUU

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10

HOHﬂpI/ISaHI/Iﬂ CBCTa

5.3.11

TexHuueckne yCTPOWCTBA: OYKH, JIyma,
¢doroanmapar, NPOCSKIMOHHBIA ammapar,
MHKPOCKOII, ~ TEJIECKOIl,  BOJIOKOHHAs
OIITHKA, TG paKIUOHHas peléTKa,

MOJIAPOU

5.3.12

IIpakTuueckue paboTHI. H3mepenue
noKasaresss npenomiieHus. MccinenoBanue
CBOMCTB  HW300paxeHWil B  JIMH3AaX.

HabGmronenue qucnepcuu ceeta

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatsl TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOAYJIS CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCUTENBHOCTh OAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUTHHEBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBs3p Macchl C DHEPrHEH W HMMIYJIbCOM
CBOOOJHOW YacTHUIbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBAS ®U3MKA




7.1

#HH#Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.11

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
doroHa ¢ ero uactoToW. OHeprus u

UMITYJIBC (pOTOHA

7.1.2

OTtkpeiTHE U HccaeaoBanue GoTodddekra.

OmBITEI AT. Croerosa. 3aKOHEBI

dhoTodrddekra

7.1.3

YpaBHeHue OUHIITEHA st

dotorddekra. «Kpacnas TpaHUIa»

dhoTodrddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOenena

7.15

XUMHYECKOE IeHICTBUE CBETA

7.1.6

TexHuueckne yCTpOWCTBa: (OTOICMEHT,
¢doromaTIuk, COJTHEYHasI Oarapes,

CBETOHO/I

7.2

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopna o uccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHCTapHaH MOACIb aTOMa

7.2.2

ITocTynarsl bopa. N3ny4yenune 51
HOIVIOIIEHNE (OTOHOB IIpU  IEpexoe
aTromMa C OJHOIO YpOBHSA DJHEPIMM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHEM

OHEPIrur aroMa BOAOpOJaa

7.2.3

BomnoBrle cBoicTtBa vactul. BoiHBI e
Bpoiiis. KopnyckyiisipHO-BOJIHOBOM
nyanu3M. Jludpakiuus dIEeKTPOHOB Ha

KpHUCTaIax

7.2.4

CronTanHoe BBIHY)XXICHHOC H3JITYUYCHHUC.

YcTpoiicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmioneHue




JIMHENYaTOro CeKkTpa

ATOMHOE A1PO

231 Meroasl HaOMOACHHUS W  PETHCTPALUH

OJICMCHTAPHBIX YaCTUI]

OTkpbITHE  PAAUOAKTUBHOCTH.  OMBITHI
Pezeppopna mo ompeneneHuro cocraBa
7.3.2 panuoakTuBHOro u3nydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI

OTkpplTUE  OPOTOHAa U HEUTpOHA.
Hyxnonnas monens sinpa I'eiizenOepra —
7.3.3
WBanenko. 3apsn sinpa. MaccoBoe 4mciio

siapa. M3oTormbl

Anbda-pacna. DNEeKTPOHHBII u
NO3UTPOHHBIK  Oera-pacman.  'amma-
7.3.4
U3ITy4YeHHE. 3aKOH  paJAMOAKTUBHOIO

pacmaga

OHeprus CBS3M HYKJIOHOB B  siIpe.

7.3.5
SAnepusie cunbl. Jedekt Macce aapa

Snepubie peakuuu. JleneHue W CUHTE3
7.3.6
saaep

SnepHsiii peaxrop. TepmosinepHbIi
cuHre3. [IpoGneMbl ¥  HEPCHEKTHBBI
7.3.7
SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HﬂepHOﬁ SHEPICTUKHU

OneMeHTapHble  yacTULbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyHaaMeHTaIbHbIE

B3aUMOACHUCTBUS

TexHuueckue  ycTpoHCTBa:  JO3UMETP,
7.3.9 Kamepa Bunbcona, snepHblii peaxTop,

aroMHas obom0Oa

IIpaktuyeckue pabotel. HccnenoBanue
7.3.10 TPEKOB YaCTHII (o TOTOBBIM

¢dororpadusm)




OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. CosBesnus, spKue

3Bé3IIBI, IIJIaHCTHI, UX BUAUMOC NBUKCHUC

8.2

Conueunas cucreMa. IlmaHeTsl 3€MHOM
TPYIIIBL. IImaneTsI-ruradTel u ux
CHyTHI/IKI/I, KapJII/IKOBBIe IIJIAHCTHEI. Ma.HBIe

testa ConHEeYHOH CUCTEMBI

8.3

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas aKTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETHMOCTb, pajJnyc, TeMIlepaTypa,
170:¢ B3aHMOCBS3b. Hunarpamma
«CHEKTpaNbHBII  KJIACC — CBETHMOCTHY.
3BE3apl  IVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBbY» JUIA

3BE3/] TTIaBHOM IOCICA0BATEILHOCTH

8.6

##H#Par###BHyTpeHHee  CTpOoeHHE  3BE3L.
CoBpemeHHbBIE IIPEe/ICTaBIIECHUS 0
MpoucXokaeHnn U 3Bomounu ConHua u

3BE3]1. DTAIbI )KU3HU 3BE3]T

8.7

Mineunsii  Ilyre — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacopeneneHue 3BE31, ra3a U IbUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

8.8

Tuner ramaktuk. PagmorajakTWkh U

KBa3zapbl. YEpHBIE ABIPHI B Apax raJakTUK

8.9

Bcenennas.  Pacmiupenue  BceeneHHOM.
3akoHn XaOb6na. Pasz0eranue rajakTuk.
Bos3pact u pamuyc Bcenennout, Tteopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue




8.10

MacmrabHass ~ cTpykTypa  BcenenHnoil.
Meraranaktuka. Hepeménnsie npoGiiemsbl

ACTPOHOMUH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3maTeancTBo
«ITpocsenieHue»

» ®usuka, 11 kimacc/ Maxumes I'.J1., bByxosues b.b., Yapyrua B.M.; on
penaknueti [TapdentreBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo

«ITpocBenieHue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
®uszuka A.Il. PeimkeBuy 3amaunuk 10-11 kimacc OOO "Ipoda"
Coopnuk 3anad no ¢usuke 10-11 kmace /I'.H. CrenanoBa, AO "N3naTeascTBO

"IIpoceemenune"

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
Poccuiickas anextponnas mikona https://resh.edu.ru/ , IIOK Mos mkosna

https://myschool.edu.ru/, Pemmy EI'D, OI'D https://phys-ege.sdamgia.ru/
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