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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIIOB C 3aJaHHBIMU CBOMCTBAMU WM APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢u3uKu IS YpOBHS CpeaHEro ooOImero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3esioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
INPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud MpakTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
1a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opMupoBaHue HHTEpeca M CTpEeMJICHUS OOYyYarOUIMXCS K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3y4YeHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

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

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuHOOpEeTeHHEe  CHUCTEeMbl  3HaHUK 00  Oo0mMX  (U3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB pEIICHUs pa3IUYHBbIX 3aJa4 C SBHO 3a/laHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHIECKUX MPOIIECCOB, UX BIHUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIOBATEIHCKOH,
TBOPYECKOM JIeATEbHOCTH.

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

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
ocoOeHHOCTEeW oOyuawmuxcs. JlabopamopHvie u npakmuueckue pabomol
NPOBOOAMCSL C UCNOIL30BAHUEM COBPEMEHHBIX NPUOOPOS8 U 0O0PYO0BAHUS YeHmpPa
«Touxa pocmay.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSI0B, LICTIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

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

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

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

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopgens unpeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo um ero xosduimeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pacCIIUPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Terna. AHU30TPOIHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHUS COBPEMEHHBIX MaTEpHUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTh 3yieKTpuueckoro mnojs. [IpuHuun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
oJIsl.

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

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 1Jis OJTHOM (3aMKHYTOM) AyiekTpuueckoi renu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopsie pabomboi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUMHUNA MarHUTHOW
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

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

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
MHIYKIUU. OJIEKTPOJABIXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMArHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXVHHBIN MassTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

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

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

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

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

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

Jlemoncmpayuu

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



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

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

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WuTtepdepentus u nudpakius MEXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIMYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomuwl



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akOHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrynatel bopa. M3nydenue u morjomnieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

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

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

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



Jlemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

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

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacraja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpukiiaiHOe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3JBI TJIABHOM ITOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. ITonoxenue u nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOIro MOTYIIAPUS U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOI HAy4YHON KapTUHE MUPA, pOib (PU3UIECKON TEOpUr
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce ocyIiecTBIsSeTCs ¢
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIMWHU HA OCHU KOOPAMHAT, CJIOKEHHE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLMOHHAS II€Yb, pajap, pPaJuONpPUEMHMK, TEIEBHU30P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHast Oarapest.



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

[TnanupyemMbie pe3ynbTaThl OMMPAIOTCS HAa BeAylIUe IeJieBble YCTAHOBKH,
OTpaKaroIe OCHOBHOM CYITHOCTHBIA BKJIAJ M3y4aeMOW MPOTpaMMbI B Pa3BUTHE
JUYHOCTH OOYYArOIIUXCS, WX CIIOCOOHOCTEH C HCIOJIb30BaHHEM O0OpYHAOBaHUS
neHTpa «Touka poctay.

OcBoenne yueOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS yU€OHOTro npeaMera «Pu3nKa» T0TKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA W OMNbBITA JIEITEILHOCTH B MPOIECCE PEa3ali OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIEYETIOBEYECKUX T'yMaHUCTUYECKUX U
JIEMOKPAaTHUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aliy;

YMEHUE B3aMMOJEHCTBOBATH C COMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHHU C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE€ B
JEATEIIbHOCTU YYEHOT0;



OCO3HaHHE JIMYHOTO BKJIa/1a B MOCTPOCHHE YCTOMYUBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpEC K pa3iIuyHbIM cdepaM MpodhecCHOHATBHOM JesSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00IACTH
(U3KUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIMpOBaTH W aKTyallu3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIU3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIBbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,



pa3BUBaTh KPEATUBHOE MBITINICHUE MPY PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHUSIMU W METOJAMH
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B o0ylactu (Ppu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCJIE IPH CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIATh TNPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HAaXOJIUTh apryMEHThl I JOKa3aTeIbhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIE 3aJadylM B 00pa30BaTEILHOM
NEeSATEeILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTb OpUruHAIbHBIC MTOAXObI U PEIICHHUS,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJICTh HABBIKAMU TOJy4YeHUs] UHPOpMaAIUK (HU3HUUECKOTO COIEPKaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENIHLHO OCYIIECTBISATh IOWCK, aHAJM3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0 MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHWBATh JJOCTOBEPHOCTHh HMH(POPMAIIHH;

UCIIOJIb30BaTh  CPEJACTBa  WHMOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJACpXKAHUS B PA3IMYHBIX (QopMarax C
y4€TOM Ha3zHaYeHUs] UHPOPMAIIUU U TIEJICBOM ayIUTOPHH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpEICTABICHUS ¥ BU3yaJTH3aIUH.



KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE yUeOHbIE eiiCTBUSA:

OCYILECTBISAThH OOIICHNE HA YpOKax (PM3UKH U BO BHEYPOUHOI 1E€ATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKH  KOH(MJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C y4y€ToM OoOIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

OpUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeneniarTh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3ULHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(GU3UKM W aCTPOHOMHH, BBISIBISTH MPOOJEMBI, CTaBUTh W (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(u3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BIAJCTh HABBIKAMH  TO3HABATEIBHON  peQUIeKCMH KaK  OCO3HAHUS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalIu3e pe3yJbTaToOB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpornecce nocTukeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEAOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOIMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHC K
HYMOIMOHAIIEHBIM U3MEHEHUSIM U TMIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JAESATEIIbHOCTH JIFOAEH;



YYUTHIBATh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJECH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANICKTPUUYECKUH 3apsil IPU peIeHUH (PU3HYECKUX 3a/1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE II0 OKPY)XHOCTH, WHEpIHUs,
B3auMOJIelicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, UCIAPEHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCy/l€, CBS3b MEXKAY MapaMeTpaMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tela, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUHUHY C JAPYTHUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOIo JBHKEHMS MOJIEKYJ, CpeIHEKBaIpaTHUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD T0JIs1, MOTEHIIMAJ, Pa3HOCTh MOTECHIIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM



OTCUY€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3iuMyaTh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (PU3MYECKUX SBJICHUN U
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHUHM, MPHU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh MpaBuja 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C OMNOpPOM HA M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYEOHOW W HAYYHO-TIOMYJSIPHON HH(POPMAINH, TTOTYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;



IPUBOIUTH MPUMEPHI BKJIJIa POCCUHUCKUX U 3aPYOEIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOJCH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOYECUHbII NCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHIeHUH (PU3HYECKHX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHUCTBHME MAarHUTHOTO TIOJdS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3Pdext (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYyCCTBEHHas

PaIlOaKTUBHOCTD;
ONMMUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJICKTPOMArHUTHBIE SBJICHUS] (MPOIECCHI), HCMOJB3Ysl (PU3MUECKHUE BEIUYUHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHJYKIUST MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTD
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEecce



TaPMOHHMYECKUX JJICKTPOMATHUTHBIX KoJieOaHW, (OKYCHOE pacCTOSHUE U
ONTHYECKas CWUJia JIMH3bI, MPU ONHUCAHWM TPABUILHO TPAKTOBATH (HHU3MYECKUU
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTHUMH BEJIWYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MAPaJIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uUCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIENATh HANIPABICHHE BEKTOPA UHAYKIIMK MArHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHI: TPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
OPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUAC TAOJHUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;



coOmro1aTh MpaBmiia 0€30MacHOTO TpyAa MPHU MPOBEACHUHN UCCIICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JIESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEeoOXoauMble Jisi €€ pelIeHHs, TPOBOJUTh PACUEThl U OILEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
[ENOYKY PAacCyXICHUU C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  IMPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOIydaeMylo HH(POPMAIIUIO;

OOBSCHATh TPHUHIMIBI JEHCTBUS MAaIlMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, VISl COXPAHEHUS 3I0POBbS U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYXAIOLIEH CpeJie;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pACHpPElesITh OOS3aHHOCTU U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYalMsIX, a€KBAaTHO OLEHUBATH
BKJIaJ] K&KJOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE PacCMAaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /it Kontpoabubie | IpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
11 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [IOK
2.1 Kunemartuka 5 1 https://m.edsoo.ru/7f41bf7
2
bu6nmoreka [JOK
2.2 Junamuka 7 1 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubmorexa [JOK
3.1 YIP 9 1 1 https://m.edsoo.ru/7f41bf7
Teopuun )



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

bu6mmoreka [IOK
3.2 OCHOBBI TEPMOJITMHAMHKH 9 https://m.edsoo.ru/7f41bf7
2
ArperaTHble COCTOSHUS BEIIECTBA. bubmorexa [IOK
3.3 6 1 1 https://m.edsoo.ru/7f41bf7
®da30BbIe IEPEXOBI 5
Wroro no pazueny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
4.1 DneKTpocTaTKa 10 1 https://m.edsoo.ru/7f41bf7
2
. . bubnuotexa [JOK
[TocTosiHHBII ANIeKTpUYEeCKHid TOK. ToKH B
4.2 12 1 1 https://m.edsoo.ru/7f41bf7
Pa3TUYHBIX CpeIax )
Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 5 6
[TPOTPAMME



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

11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaunMeHoBaHMe pa3/iejioB H TeM uudpoBbie
Ne /i P Konrtpoannbie | Ilpakruueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pazgen 1. JIEKTPOJIUMHAMUKA
MaruutHoe nose. JeKTpOMarHuTHas bubmmorexa [IOK
1.1 ' 11 1 2 https://m.eds00.ru/7f41¢97
AHIYKIUS c
Htoro no pazneny 11
Pa3znen 2. KOJIEGAHUWSI U BOJIHbBI
bu6nuorexa [IOK
MeXaHI/IT-ICCKI/Ie u SHCKTPOMaFHI/ITHI)Ie
2.1 9 1 https://m.eds00.ru/7f41c97
KoJIcOaHHs .
bu6nuorexa [IOK
MeXaHI/IT-ICCKI/Ie u SHCKTPOMaFHI/ITHI)Ie
2.2 5 1 https://m.edso00.ru/7f41c97
BOJIHBI
c
bu6nuorexa [IOK
2.3 Onrrka 10 1 3 https://m.eds00.ru/7f41c97
c
Wroro no pazueny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI crieNMAIbHON TEOPUHU
OTHOCUTEIBLHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/7f41c97
C



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

Hroro no pazaeny

Paszgen 4. KBAHTOBAS ®PU3UKA

but6mmoreka [IOK

4.1 DJIeMEHThI KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/7f41c97
c
bubmuorexa [JOK

4.2 Crpoenne aToma 3 https://m.edso00.ru/7f41c97
c
bubmuorexa [JOK

4.3 ATOMHOE SO 6 https://m.edsoo.ru/7f41c97
c

Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6nuorexa [IOK
5.1 DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 7 https://m.edso0o.ru/7f41c97
c
Hroro no pazgeny 7
Pa3znen 6. OBOBHIAIOHIEE TIOBTOPEHUE
bubnunorexa LIOK
6.1 O06o06aroree MOBTOPEHHE 4 https://m.edsoo.ru/7f41c97
c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Beopnbiii UOT-156. ®duszuka — Hayka o
1 MPUPOJIE Hayunsie  MeTOABI  MO3HAHUS 1 bubmorexa LOK
PHpOZE. 4 A https://m.edso0.ru/ff0c32e2
OKPY’KaloIIero MUpa
Ponme m mMecro ¢wusuku B (popmmpoBaHUU
2 COBPEMECHHOI Ha(b HOH Ka TIE)HII))I 1\1/?1/1 a, B 1 bubmorexa LOK
P L P L VP, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH JIIOIeH
Mexanudeckoe nBvxeHHe. OTHOCUTEIBLHOCTh
3 MeXaHWU4eCcKoro JnBmxkeHus. llepemernenue 1 bubmorexa LOK
' p ’ https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE  TIPSMOJIMHENHOE  JBUXKCHHUE. 1 bu6muoreka [JOK
PaBHOYCKOpEHHOE NPAMOIUHENHOE IBUKCHUE https://m.edsoo.ru/ff0c3620
5 CBobogHOe mageHue. YCKOpeHHe CBOOOIHOTO 1 bubnuotexa [JOK
najcHus https://m.edsoo.ru/ff0c39cc
[lepuunbiit Ha paboyem wmecre MOT-158.
JlaboparopHasi paborta «/3yueHue NBHKEHUS
6 Telna OpOIIICHHOTO  TOPH30HTAIBHO» € 1 1 bubmorexa [TOK
’ p p https://m.edsoo.ru/ff0c372e
HCNO0JIb30BAaHMEM HM(POBOro 000py10BaHUA
«Touxka pocra»
7 KpuBonuneiinoe JIBIDKCHUE. JIBH>KEHHE 1 bubanoreka LJOK
MaTEPHUAIbHOU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [TpuHIHT OTHOCHUTEIBHOCTHA Tamunes. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada

HNuepumansuble cucteMbl otcuera. llepBbiid
3akoH Herotona. Macca Tena. Cuna. Ilpunnun
cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUISL MaTEPUATILHOM TOUKH

https://m.edsoo.ru/ffOc3be8

[ToBropusiii MOT-158. Jlaboparopnas pabota
«M3ydyeHnune ABYOKEHHsI Opycka IO HAKIOHHOH

bubnunoreka LIOK

9
IJIOCKOCTH» € MCIO0JIb30BaHUMeM HH(POBOro https://m.edsoo.ru/ffOc3be8
o0opynoBanus «Touka pocra»
10 Tpernit 3akoH HproTOHA 11 MaTepHAIbHBIX bubnuorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCEMHUPHOTO TATOTeHUs. CHiia TSKECTH. bubnuorexa [IOK
[TepBast kocMuyeckasi CKOpOCTb https://m.edso0.ru/ff0c3d00
bubmnoreka IIOK
12 Cuita octH. 3akoH ['yka. Bec Tena
yopyr YK https://m.edsoo.ru/ff0c3el8
Cuima tpenud. Kosdbdumuent tpenms. Cuia
13 com OTTI/iJ'IeHI/ISI n(bﬂq) ,Z[BI/I)I(GJIEI/I Tena B bubmorexa HOK
P p https://m.edsoo.ru/ffOc3f76
JKHIKOCTH UJIU rase
[TocTymarenbHOe W BpaliaTeIbHOE IABUKEHUE
14 aOCONMOTHO TBEPAOTO Teina. MOMEHT CHIIBL bu6anoreka LIOK
IIne4o cuibl. YcnoBus paBHOBECHUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMmnynsc  maTepHalbHOM  TOYKH, CHCTEMBI
15 MaTepHaJIbHBIX TOYeK. IMIyiIbc CHIBI. 3aKOH bubmmorexa TIOK
p ) y ) https://m.edsoo.ru/ff0c43d6
COXPaHEHUS UMITyJIbca. PeakTHBHOE BUKEHHE
Pabora m wMomHocTe cuibl. KuHernueckas
16 JHEprusi MarepHaibHOW TOukH. Teopema 00 bubmorexa HOK
p p . ' p https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETHYECKOW SHEPTUH
17 [Torennmansuass sHeprus. [loTeHnumanbHas but6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

SHEPrus ynpyro 1epopMUPOBAHHON MPYKUHBIL.
[lorenumanpHass  SHeprus  Teixa  BOJIM3M
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

IloTeHumanbHbIE W HEIOTCHIIMAIBHBIC CHJIEL
CBs3p pa6OTI)I HCIMOTCHOHAJIBHBIX CHJI C
H3MEHEHHEM MEXaHHYeCKOM OHEPIUU CUCTEMBI
TCII. 3aKoH COXpaHCHHA MEXaHUYEeCKOMH
OHCPIUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

[ToBTopusii MOT-158. Jlaboparopnas pabora
«M3ydeHune 3akoHa COXpaHCHHS MEXaHHYECKON
SHEPTUU» € MCMOJIb30BaHUEM 1U(POBOro
o0opynoBanus «Touka pocra»

20

KOHTpOJ’ILHaﬂ pa60Ta no teMe «KumHemaruka.
Z[I/IHaMI/IKa. 3aKOHEBI COXPAHCHUSA B MCXAHUKE»

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE ITOJIOKEHUSA MOJIEKYIIIPHO-
KUHETHYECKON TEOPHH. BbpoyHoBckoe
neuxkenne. uddys3usa. Xapakrep IBIKEHUS U
B3aUMOJICMCTBUSL 4acTUll BellecTBa. Mojenu
CTPOEHHUSI Ta30B, XKUAKOCTEH M TBEPIBIX TeIl.
Macca wmonekyn. KonudectBo BemiecTsa.
[TocTostHHast ABoraapo

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

TermmoBoe paBHOBecue. Temmeparypa u €€
n3Mepenne. Illkana temneparyp Llenscus.
AOcomoTHas Temreparypa Kak Mepa cpenHei
KUHETUYECKON SHEPIUU ABUKEHUS MOJIEKYI

23

Wneansubiil raz B MKT. OcHOBHOE ypaBHEHUE
MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

24

VYpasaenue MenzaeneeBa-Kinaneipona

bubnunoreka LIOK



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

https://m.edsoo.ru/ff0c511e

25

3akoH JanpToHa. I'azoBbIC 3aKOHBI.
M3omporieccel B HMeaqbHOM Ta3e M HX
rpadguvecKoe mpeacTaBIeHNe

26

Pemenne 3aaa4 110 TEMC «I/I30npoueccm»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

27

[lepBuunbiii Ha paboyem wmecre HMOT-158.
JlaGoparopHass pabora «OrmnpeneneHrue Macchl
BO3JyXa B KIACCHOH KOMHATe Ha OCHOBE
u3MepeHnii oO0béMa KOMHATBHI, JABICHHUS U
TeMIepaTypsl BO3yXa B HEW» c
HCNoJb30BaHueM HHGPOBOro 060pya0BaHUs
«Touka pocra»

28

Pemennie 3amau  1mo Tteme  «OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHO-KHHETHYECKON
TEOPUID»

29

Kontponbnas pabora mo Teme «OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHO-KHHETHYECKON
TEOPUI»

30

BHyTpeHHs1 SHeprus TepMOAMHAMUYECKOU
CUCTEMBI M  CHOCOOBl €€  W3MEHEHUSs.
KonnuectBo Temnotel u pabota. BHyTpeHHss
HHEPrusl OJHOATOMHOTO UJECAIBHOTO Ta3a

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

31

Bunnl TEIUIONEePEIayuH. VneapHasg
TEINIOEMKOCTH BEIIIECTBA. KommuectBo
TEIUIOTHI TIpH Terionepenade. AanabaTHBIN
npouece

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

32

Pemennie 3amau  no TeMe — «YaenbHas

but6mmoreka [IOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

TEeII0EMKOCTh. KoJIMuecTBO TeIIoThl  IMpH
Teronepenaye. AauabaTHBINA TPOIIECCH

https://m.edsoo.ru/ff0c5c36

33

IlepBbli  3aKOH TEPMOJMHAMMKHA U  €T0
IIPUMEHEHHUE K U30IpoLeccam

bubnunorexa LIOK
https://m.edsoo.ru/ffOc5efc

34

Pemienne 3amau no teme «llepBhlii 3aKOH
TEPMOJMHAMUKM U  €ro IPUMEHEHUE K
M30IIpoIeccam»

35

HeoOpaTtuMocTh  TpOIECCOB B IPUPOJIE.
Bropoii 3akoH TtepMoauHamuku. IIpuHnun
nevicteust U KIIJI TeruioBoit mamuabl. [uki
Kapno u ero KIIJI

bubmuorexa [JOK
https://m.edso0.ru/ff0c6230
https:m.edsoo.ru/ff0c600a

36

Pemenne 3anau no teme «lIpuHuun nencrBus
u KII/I TerymoBoi MalinHbD

bubmuorexa [JOK
https://m.edsoo.ru/ff0c600a

37

OKOJIOTUUECKHE Hp06HeMBI TCIINIOOHECPICTUKHA

38

[TapooOpazoBanue u koHjaeHcamus. Mcnapenue
U kurneHue. AOCONIOTHAasE W OTHOCHTENbHas
BIQXKHOCTh BO3AyXa. HachimeHHbIi map

bu6anoreka LIOK
https://m.edsoo.ru/ff0c63b6

39

[ToBropusiii MOT-158. JlaGoparopuas pabdora
«3MepeHne OTHOCUTEIHHOM U aOCONIOTHOM
BJIQKHOCTH BO3AYyXa» € HCIOJb30BAHHEM
nugposoro odopynosanus «Touka pocra»

40

Tsépnoe Teno. Kpucramnnueckue u amopdubie
Tena. AHM30TpONMsI CBOMICTB KpPUCTAJIJIOB.
Kunkue KPHUCTAJLIBIL. IInaBnenne "
KpUCTaJIIIU3aLUs. VYnenpHas TEeIioTa
IIJIaBJICHUS. Cy6numanusCoBpeMeHHbIE
MaTepHaJIbI

but6mmorexa [IOK
https://m.edsoo.ru/ff0c65f0

41

Pemenue 3amau no Tteme «llmaBieHune u

bubnunoteka LIOK
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https://m.edsoo.ru/ff0c5efc
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KpUCTAUTU3ALIMSI. VnenpHas TEmJjIoTa https://m.edsoo.ru/ff0c6708
ILJIABJICHUS»
bubnunorexa LIOK
42 v e o
PaBHCHHIC TCIITOBOTO basarca https://m.edsoo.ru/ff0c6820
O6o0maromuii YPOK «OCHOBBI bubnmoreka [JOK

43
TEPMOJUHAMUKN https://m.edsoo.ru/ff0c6938

44 KonrponbHast pabora mno Tteme «OCHOBBI bubnmnorexka HOK
TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6a50
OnexTpuzauus Ten. OJIEKTPUUECKUU 3apsi.

Ba BHUJA JIIEKTPUIECKUX 3apsI0B.

45 [IpoBogHUKH, JIABJTIEKTPUKH u bubmnoreka IIOK
MIOJYIIPOBOXHUKH. 3aKoH COXpaHEHUs https://m.edsoo.ru/ff0c6bcc
AJICKTPUYECKOTO  3apsaa. BiaumojeicTBue
3apsanoB. 3akoH Kynona. Toueunslii 3apsin

bu6anoreka LIOK
46 Pemenne 3agau mo Teme «3akoH KymoHay
A y https://m.edsoo.ru/ffOc6ced
Hanpsxénnocts 3JEKTPUYECKOTO IOJISL.
47 [IpyHopn  cynmepmo3umuy  3JISKTPUUYCCKHUX bubmorexa [JOK
P le ynep ,_u p https://m.edsoo.ru/ffOc6df2
nonieit. JIunum HanpsHKEHHOCTH

48 PabGota cmi  3IEKTPOCTATMUYECKOTO  TOJISL. bu6muoreka [JOK
IloTenuman. Pa3HOCTh MOTEHIIUAIOB https://m.edsoo.ru/ffOc6f00
IIpoBogHuKH H JIADJIEKTPUKH B

49 3npeI<T OCTATUYECKOM IIOJIE l];mn:KT naecKas bubmorexa HOK

P ’ P https://m.edso0o.ru/ff0c7018
MIPOHUIIAEMOCTD
DNEeKTPOEMKOCTb. Konnencarop. bubnmnoreka [JOK

50 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa. https://m.edsoo.ru/ff0c72c0
DHeprus 3aps>KEHHOr0 KOHJIEHCATopa https://m.edsoo.ru/ff0c7126

51 Pemenne 3amau mo Teme «IIEKTPOEMKOCTS.
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Konpgencarop»

52

[TpunIMn JIECUCTBUS u IIPUMEHEHNE
KOHJEHCAaTOPOB, KOIHUPOBAJIIBHOIO arlapara,
CTPYHHOTO MpHUHTEpA. JIEKTPOCTATUUYECKAs
3ammuTa. 3a3eMJICHUE IEKTPOIPHOOpOB

53

Pemenue 3anay «OnekTpocTaTuKa»

54

KonTtponbHas pabota o TeMe
"DnexkTpocraTuka"

55

DNeKTpUYECKUit TOK, YCIIOBUS ero
cymectBoBanus. [locTtossHHbIN Tok. Cuta ToKa.
Hanpsixenue. Conpotusnenue. 3akon Oma st
ydacTKa Lenu

56

HOCJ’IGI[OB&TCJ'ILHOC, napaJijieJIbHOC,
CMCHIAHHOC COCANHCHUC ITIPOBOAHHUKOB.

bu6anoreka LIOK
https://m.edsoo.ru/ffOc74f0

57

PabGota M MOIIHOCTH 3JIEKTPUYECKOrO TOKA.
3axoH /xoynsa-JleHna

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

58

3akoH Oma s 1ONHOM  (3aMKHYTOM)
2EeKTpUUecKoi nenu. KopoTkoe 3aMbIkaHue.

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

[lepuunbiit Ha paboyem wmecre MOT-158.
JlabopatopHas pabora «M3mepenue DJIC
UCTOYHHKA TOKAa H €ro  BHYTPEHHETo
COTTPOTHBIICHUS» c HCTOJIb30BAaHHEM
nupposoro odopynosanus «Touka pocra»

60

DneKTpoHHas MPOBOAUMOCTh TBEPABIX
METaJUIOB.  3aBHCHUMOCTb  COINPOTHBIIEHUS
METaJJIOB oT TEMIEPaTypPHI.
CBepxnpoBOIUMOCTb. ODJEKTPUYECKUM TOK B
BakyyMme. CBOWMCTBA 2JIEKTPOHHBIX ITY4YKOB



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

[lonynpoBonHUKH, WX  COOCTBEHHas U

61 npuMecHas npoBoauMocTb. CBoiictBa pP—~N- 1 buGnuorexa [IOK
p POBOA ) P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI
DEeKTpUYECKHAI TOK B pacTBOpax M paciuiaBax
62 SJIEKT pOJ'II/ITOB ’ 9JIepI<T OJ'IEITI/IHCCKaH 1 buGnuorexa [IOK
p ' P https://m.edsoo.ru/ff0c82ba
JUCCOITHAITUS. DIIEKTPOJIU3
DNEeKTPUUYECKHUI TOK B rasax.
. o bu6mmoteka IIOK
63 CaMOCTOSTENbHBIE W HECAMOCTOSTEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DeKTpUYECKUE MPUOOPLI U YCTPOWCTBA U HUX
64 o aKTII/:quKOC o IfMeH:HI/Ie 1}[] aznna TEXHUKA 1 bubmiorexa LIOK
p p 1P https://m.edsoo.ru/ff0c86fc
0€e30I1aCHOCTH
O06o0maronuii OK «[TocTostTHHBIT
65 BHGKTHII/I‘-IGI:KI/Iﬁ TOKyp Toxku B aA3JIMYHBIX 1 Bubmorexa ITOK
p ’ p https://m.edsoo.ru/ff0c88be
cpenax»
Kontponbnaas pabora mo teme «IlocTossHHBIN
66 JIIEKTPUUECKUI TOK. TOKM B DPa3IMYHBIX 1 Bubmorexa ITOK
p ’ P https://m.edsoo.ru/ffOc8a8a
cpenax»
bu6nuorexa [IOK
7 7 1 1
6 Obobuwatoui ypok no Temam 10 kacca https://m.edsoo.ru/ff0c8c56
but6mmoreka [IOK
68 7| 1 1
Obobmaromumit ypox mo Temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
BBognbiit MOT-156. [locTossHHBIE MAarHUTHI U
MX  B3auMOJEHCTBUME. MarHutHoe TOJe€.
Bekrop marHuTHOM  MHAYKUUU. JIuHUM bubmorexa [JOK
1 ATHITHOl ¥ . Mal“HI/ITH'OG Hoxe 1 https://m.edsoo.ru/ff0c9778
JLYKIHH. ‘ https://m.edsoo.ru/ff0c98fe
npoBoAHMKa ¢ TokoM. OmbIT Opcrena.
BzaumopeiicTBie npoBOJHUKOB C TOKOM
[lepBuunblii Ha pabouem wmecte MOT-158.
JlaGopaTopHas aborta «3yuenue
2 Mal“HII/:THO?O oJst EaT KA C TOKzTI\{/I» c 1 1 bubmmorexa [OK
Y https://m.edsoo.ru/ff0c98fe
HCI0JIBb30BAaHHEM uugpoBoro
odopynoBanus «Touka pocray
3 JlelicTBME€ MarHWTHOTO MOJS HAa MPOBOJHHUK C 1 bubnuorexa [JOK
TokoM. Cuita Amnepa https://m.edsoo.ru/ff0c9acO
4 Pemenue 3amau o teme «Cuita Amrepay 1
JlelficTBe MarHUTHOTO MOJISI HA JIBUXKYIIYIOCS
5 3apspkeHHYro yactuiny. Cuia Jlopenna. Pabora 1 bubmmorexa [JOK
P yio Y P ’ https://m.edsoo.ru/ff0c9df4
cunel JlopeHia
DNeKTpOMarHuTHas WHTYKLUS. [ToTox
6 BEKTOpa  MarHuTHOW  mHAykuuu.  OJIC 1
VHIYKIUU. 3aKoH 3JIEKTPOMAarHUTHOU
nHaykiuu Papanes
7 [Tosropuseii MOT-158. Jlaboparopnas pabora 1 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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«MccnenoBanue SBICHUS 3IEKTPOMArHUTHOM
UHAYKIUW» € MCNOJb30BaHUeM HuGpPoBOro
obopynoBanus «Touka pocray»

https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTE. SIBIIEHME CaMOMHIYKIIMU.
OJIC caMOMHIYKIMHU. DHEPrusi MarHUTHOIO
IOJISI KaTyWIKH C TOKOM. DJIEKTPOMAarHUTHOE
nose

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpOMCTBA U MX IPUMEHEHHE:
IIOCTOSIHHBIE ~ MAarHuThl, 3JIEKTPOMArHWTHI,
JJIEKTPOABUTATENb, YCKOPUTENH
3JIEMEHTapHBIX YaCTHL], UHIYKIIMOHHAs I1€Yb

10

O6o6mraromuii  ypok «MarHuTHoe —TOJe.
DJIEKTPOMArHUTHAS HHYKIIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas pabora mo Teme «MarHuTHOE
I10JIC. 3J'I€KTpOMaFHI/ITHa$I HUHOYKIOUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CBo0OoIHBIE MeXaHUIEeCKHE KOJICOaHHS.
lapmonwndeckne  konebaHus.  YpaBHEHHE
rapMoHMueckux Kkojebanuii. [IpeBpamienue
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

[lepBuunblii Ha pabouem wmecte MOT-158.
JlaGopaTopHas paborta «HccnenoBanue
3aBUCUMOCTH TIEpHOJa MaJbIX KOJIeOaHUH
rpy3a Ha HHUTH OT JUIMHBI HUTH W MAaccChl
rpy3a»

14

KoneGaTenbHbIit KOHTYD. CBobOoiHBIE
JJIEKTPOMAarHuTHbIE KoJe0aHUs B UICATIbHOM
konebarenbHOM KoHTYpe. Dopmyna Tomcona.
3aKOH COXpaHEHMsI HSHEPrMM B HUICAIBHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca150
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KOJICOATCIIBHOM KOHTYpe AHAJIOTHS MEXIy
MEXaHHYECKUMHA W JJICKTPOMArHHUTHBIMHU
KOJIeOaHUAMU

Amnanorus MCKAY MCXaHHNYCCKHUMH u

15
3IEKTPOMArHUTHBIMU KOJeOaHUIMU
[IpencraBieHrne O 3aTyXaroUMX KOJeOAHHSIX.

16 BreIHyKICHHBIE MEXaHUYECKHE KOoJeOaHUsI. bu6mmoreka [IOK
Pe3onanc. BeiHy)/I€HHBIE 3JIEKTPOMAarHUTHHIE https://m.edsoo.ru/ff0cbb86
KoseOaHus
IlepemeHHBII TOK. CuHycouaibHbIN

17 IIEPEMEHHBIM TOK. MOIIHOCTH IIEPEMEHHOTO bubnnorexa [HOK
TOKa. AMIUIMTYOIHOE W JICHCTBYyIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA M HANPSKEHUS

18 Tpancdopmarop. IIpousBoacTBo, mnepenavya u
noTpedieHne 3JEeKTPUUECKON SHEPTHU
YCTpOoHCTBO M NPAKTUYECKOE NPUMEHEHUE
AIIEKTPUYECKOTO 3BOHKa, reHepaTopa

19 MEPEMEHHOT0 TOKAa, JIMHUKM AJIeKTporiepeaayd/ bubnuotexa [JOK
DKOJIOTUYECKUE PHUCKA TIPU TPOU3BOJICTBE https://m.edsoo.ru/ff0cc324
anekTposHeprun. KynbTypa HCIOIB30BAHUS
AJIEKTPO3HEPTUHU B ITOBCEHEBHOM KU3HU
Mexanuueckue BOJIHBI, YCIIOBUS

20 pacnpoCTpaHEHUsI. [Tepuon. Ckopocth bubnnoreka [JOK
pacrpocTpaHeHus u JUITMHA BOJIHBI. https://m.edsoo.ru/ffOccas54
[Tonepeunble U TPOJOJIbHBIE BOJIHbI

91 3Byk. CkopocTh 3Byka. ['poMKOCTh 3ByKa. bubmuotexa [JOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

22 DJIEeKTPOMarHuTHBIE BOJIHBI, MX CBOWCTBA M bubmuorexa [JOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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CKOPOCTh. IIkama QJICKTPOMAarduTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0

HpI/IHL[I/IHbI paguocCBiaA3n W TCICBUIACHUA.

23
Passutue cpencrs cBsa3u. Paguonokanus
24 Pemienne 3amau no teme «Komebanus u
BOJIHBD»
bu6mmoreka [IOK
25 KonTpoabnas padora «Konebanust 1 BOIHBD)
p p https://m.edsoo.ru/ffOcc6f8
[IpssMOnMHENHOE pacIpOCTpaHEHHWE CBETa B
26 ogHOpomHOM cpeme. TOdYEUHBI WMCTOYHHK bubmmorexa [IOK
FIHOPOL pese. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpakeHue cBeTa. 3aKOHBI OTPAYKEHUS CBETA.
27 IToctpoenne wn300pakeHWiiT B  ILIOCKOM bubmmorexa [IOK
p p https://m.edsoo.ru/ffOcd4e0
3epKaie
[Tpenomnenue cBera. l[lomHOoe BHYTpeHHee
28 oTtpaxkenue. IlpenenLHBIH 0J IOJHOTO bubmorexa [IOK
p ' peA r https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
[TepBuunbiii Ha pabGouem mecte MOT-158.
29 JlaGoparopHas abota «H3mepeHne bubmorexa [IOK
patop p p https://m.edsoo.ru/ffOcd67a
MOKa3aTesl MPEIOMIICHHS CTEKIIa
30 JIunzsel. IlocTtpoeHune m300pa)xkeHUN B JIMH3E. bubnnoreka [JOK
dopMyia TOHKOU JIMH3BI. Y BETUYECHUE JINH3BI https://m.edsoo.ru/ffOcddle
[ToBTopusiii MOT-158. JlabopaTopHas pabota
31 «HccnenoBanue CBOMCTB M300pakeHWid B
JIMH3aX))
Hucnepcusi cBera. CioxHBIA cocTaB 0esnoro
32 ceera. llger.  HHrepdepennus  cBeTta.

Hudpaxkuus csera. Judppakunonnas pemerka
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[ToBTopHbIt NOT-158. JlabopaTopHas paboTa bubnmoreka [JOK

33 .

«3mepenure IIMHbI CBETOBOM BOJHBI https://m.edsoo.ru/ffOced22

34 [Tonepeunocts cBeToBBIX BOJH. Ilonspusanus bubmumoreka [IOK
CBeTa https://m.edsoo.ru/ff0cf02e

35 OnTtudeckre MpUOOPHI W YCTPOMCTBA W
YCIIOBUS MX O€30MacCHOTO MPUMEHEHUS
['paHunel  MPUMEHUMOCTH  KJIACCHUYECKOM

36 MeXaHuKH. [locTynaTel CHeHaIbHON TEOPUHU bubmmorexa [JOK

' Y H p https://m.edsoo.ru/ff0cf862
OTHOCUTEIIEHOCTH

37 OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. bubnnoreka [JOK
3aMe/IJIeHHe BpEMEHU U COKpaIeHUE JTUHbI https://m.edsoo.ru/ffOcfa42
DHeprus W UMIYIbC  PEISTUBUCTCKOM

38 gacTuipl. CBSI3b Macchl C DSHEpPrued u bubamorexa LOK

HEL P https://m.edsoo.ru/ffOcfc68
UMITyJTBCOM. DHEPTHUS MTOKOS

39 KontponsHas pabora «Ontuka. OCHOBBI bubnnoreka [JOK
CIIELIMATIbHOM TEOPUU OTHOCUTEIBHOCTID) https://m.edsoo.ru/ff0cf6f0

40 ®otonbl. @Dopmyna Ilmanka. OHeprus u bubnunoreka [JOK
HUMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OtkpeiTHe W uccnefaoBanue (Gorodddekra.

41 Omeitet A. TI.  CromeroBa.  3aKoHBI bubmuorexa [JOK
doTtordpdekra. "Kpachnas rpanuma" https://m.edsoo.ru/ffOcffc4
dboTtordpdexra

bu6mmorexa [IOK
42 v Oi i
pasHerHe JiiHuITCHR U1 poTodppekTa https://m.edsoo.ru/ff0d015e
JaBnerne cera. Omwiter I1. H. JleGenmena.
43 XUMHYECKOE OEUCTBHE CBETA. TEXHUYECKHE bu6mmoreka [JOK

YCTPOMCTBA M MPAKTHYECKOE MPUMEHCHHUE:
dorornemeHnT,  (HOTOMATUMK,  COJTHEUHAs

https://m.edsoo.ru/ff0d04a6
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OaTapesi, CBETOIUO]T

Pentenne 3amau 1mo TeMe  «ODJIEMEHTHI

bubmuorexa [JOK

44 . https://m.edsoo.ru/ff0d030
KBAHTOBOI ONTHKN» 5
45 KontponpHast pabora mo teme «DJIeMEHTHI
KBAaHTOBOW ONTUKH
Monens atoma Tomcona. OnbiTel Pezepdopaa
46 o ACCeSTHUI0  0-4acTH [TnanerapHas bubmorexa HOK
P t P https://m.edsoo.ru/ff0d091a
MOJIEJIb aTOMa
IToctynatel bopa. M3nydyenue u noryiomeHue
47 (GOTOHOB MpHU Iepexojie aroMa C OJJHOIO bubmorexa HOK
p pexol . a https://m.edsoo.ru/ff0dOafa
YPOBHS DHEPTHH Ha APYroil. Bumbl criekTpoB
BonHoBble cBoiicTBa uactuil. BomHbl 1e
48 Bbpoitns. KopnyckynsipHO-BOIHOBOW Ayanu3m bubmmorexa [OK
P + NOPUYCKYIUIP Ay ’ https://m.edsoo.ru/ff0dOca8
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyueHUE
OTtkpsbITHE aIMOAKTUBHOCTH. OnbITHI
49 Pe3ep dopna Eo OTIpEeIeNICHUI0  COCTaBa bubmmorexa [OK
pOOPA peAt https://m.edsoo.ru/ff0d0fd2
PaZOaKTUBHOTO U3TYYCHHUS
CaolictBa anbda-, O6era-, raMMa-u3IydeHUs.
50 BrnusHue  paaMOaKkTUBHOCTH  HAa  JKUBBIE
OpTaHU3MBI
JlaGopaTtophnas pabora «MccnenoBanue TpeKoB bubmuotexa [JOK
51
4acTHIL (TI0 TOTOBBIM (hoTOTpadUsim)» https://m.edsoo.ru/ff0dOafa
OTKpbITHE TIPOTOHA W HEWTpoHA. M30TOmBL
. bu6mmoreka [JOK
Anbda-pacnas. DNeKTPOHHBII u
52 . https://m.edsoo.ru/ff0d116
MTO3UTPOHHBIN OeTa-pacmaj. I"'amma- 5
U3JIy4eHHE -
53 DHeprusi CBS3W HYKJIOHOB B sjpe. SnmepHbie bubmuorexa [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

peakuuu. SnepHbiii  peaktop. IIpoGnemsl,
NEPCIEeKTUBBI,  HKOJIOTMYECKUE  ACHEKTHI
AJIEPHOMN YHEPTETUKH

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

54

KonrponsHas pabora mo teme «CTpoeHue
aTomMa. ATOMHOE SIIPO»

55

DnemMeHTapHbIe YaCTULIBI. OTtkpbiTHE
no3utpoHa.  Metoasl  HaOMOACHUS U
perucrpanuu 3JIEMEHTaPHBIX YacTHULL.
Kpyrasrit CTOJI «DyHaamMeHTalbHbIE
B3auMmojieiictBua.  EnumHCcTBO  (msnyeckoit
KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

56

Bun 3B&nnoro neba. Co3Be3aus, spKUe
3BE3/bI, ITUIAHETHI, WX BHIUMOE JIBUKCHUE.
ConHeuHas cucteMa

57

Comune. CosHeuHass aKTUBHOCTL. M CTOYHHK
sHeprun CoJiHIIA U 3BE3]T

58

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
3BE3 1B TJIABHON IIOCJIEZJ0BATEIBHOCTH.
Buytpennee crpoenue 3BE3a. CoBpeMEHHBIE
NPEJICTaBICHUsI O  IPOUCXOXKIEHUU U
sBosronny CosHIa U 3B€37

59

Mneunsii  Ilyte — Hama [anakrtuka.
IMonmoxxenne wu  naBmkenue CoiaHoa B
l'amaktuke. Tamaktuku. YEpHbIE ABIPBI B
Apax rajJakTUK

60

Bcenennas. Pasberanue ramaktuk. Teopus
Bonbmioro B3peiBa. PenmkToBOE H3IydYEHHE.
Meraranaktuka. Hepemennsie  mpo6iemsl



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

ACTPOHOMUH

61

KontposnbHas paborta «DIJIEMEHTBI
ACTPOHOMHMH U aCTPOPUIUKI»

62

O6oOmaromumii  ypok. Pomp  usukum u
ACTPOHOMHH B 9KOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIBLHOM M ITHYECKOM
chepax nesaTeIbHOCTH YeJIOBEeKa

63

O6o6maromuii ypok. Posb 1 mecto pusuku u
aCTPOHOMHH B  COBPEMEHHOW  HAay4YHOU
KapTHUHE MHUpa

64

O6o6maromuii  ypok. Poap  ¢usnueckoit
Teopurd B (HOPMHUPOBAHHH TIPEICTABICHUN O
¢duznyecKoil kKapTuHe MUpa

65

Ob6o6maromuit  ypok. Mecro ¢usndeckoit
KapTUHBI MUpa B OOIIEM psy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpeI[CTaBHCHI/Iﬁ (0]
npupoJie

66

O6o6maomuid ~ ypok. MarHuTHoe TOIe.
DJIEKTPOMAarHUTHAS HHTYKIIUS

67

O6o6maromuii ~ ypok. Onrtuka. OCHOBBI
CHCIHATBHON  TEOPUHM  OTHOCHTEIBHOCTH.
KBanToBas pusuka.

68

O6o0maromuii ypok. DJIEeMEHTh aCTPOHOMHUH
U acTpoPU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

» ®msuka, 11 xrace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomecTBo «M31aTenscTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

» ®usuka : 11-i kiace : 6a30BbIi U YIIIyOJIEHHBIA YPOBHU : CAMOCTOSITENIbHBIE U
KOHTPOJIbHBIE pabOTHI : yueOHOE TocobOue i 0011eo0pa3oBaTeIbHbIX
opranuzanuii / E. C. Eprotkun, C. I'. Eprorkuna. —Mockaa : [Ipocsernienue
(Knaccuueckuii kypc).

» Gusuka : 10-if kiace : 6a30BbIN U YIIIYOJIEHHBIA YPOBHHU | CAMOCTOSITEJIBHBIC U
KOHTPOJIbHBIE pabOTHI : yueOHOE ocodue i 0011eo0pa3oBaTeIbHbIX
opranuzanuii / E. C. Eprotkun, C. I'. Eprorkuna.— Mocksa : [IpocBenienue
(Knaccuueckuit kypc).

» Coopruk 3aga4 no pusmke. 10—11 xmaccrr / aBT.-cocT. E.I'. MockoBkuHa, B.A.
Boukos.

* E.A. MapoH, kaHnuaaT nei. HayK, yauTenb Gu3uku. (ABTOP-COCTABUTEND).



OnopHble KOHCIIEKTHI U pa3HOypoBHEBbIE 3a1anus. Pusuka. 10 kmacc.

* E.A. MapoH, kKaHIuaT nel. HayK, yuuTenab Gu3uKku. (ABTOP-COCTABUTED).
OnopHble KOHCIIEKTHI ¥ pa3HOYpOBHEBBIE 3aAanus. duszuka. 11 kiacc.

» ®uzuka. [loypounsie pazpadbotku. 10 kiacc : mocobue s 0611eo0pa3oBar.
opranmzanuii / }O0. A. CaypoB. — M. : [IpocBemienune

» ®usuka. [Toypounsie pazpadotku. 11 kiacc : yued. mocobue s
obmreoOpa3oBar. opraHu3anuii : 6a30BbeId U yriryos. yposau / 10. A. Caypos, M. :
[IpocBenienue

* Guzuka : 10—11 k1. : moypoy. mIaHUpOBaHUE: TOCOOUE ISl YUUTENeH
obmeo6pazoBar. opranuzanuii/ B. @. [llunos.—M. : [IpocBemienue

* ®u3nKa : KOHTPOJIb 3HAHUM, YMEHUM U HAaBBIKOB ydamuxca 10—11 kit
oOmeoOpa3oBar. yupexaeHuil : 0a30Bbli U TPO(UII. YPOBHHU : KH. JUISl YUUTENS /

B. A. 3a0otuH, B. H. Komuccapos. — M. : [IpocBenienue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* bubimoreka — Bcé€ no npeamety «Puzukay. — Pexum gocryna:
http://www.proshkolu.ru

» BuneoonbiTel Ha ypokax. — Pesxxum noctyna: http:/fizika-class.narod.ru

* Equnas xosutekius mugpoBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexum nocryna:
http://school-collection.edu.ru

* llaTepecHbie MaTepHalibl K ypokaMm (PU3UKH MO TEMaM; TeCThI 0 TEMaM;



HarJsITHBIE TOcoOmst K ypokaM. — Pexxum poctyna: http://class-fizika.narod.ru
* [ludposrie 0OpazoBaTenbHBIC pecypchl. — Pexxum pocrtyma:
http://www.openclass.ru

* DJICKTPOHHBIE YUeOHHKH 10 pusuke. — Pexxum mocryma: http://www.fizika.ru






