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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHUW M TpeOOBaHUM K pe3ysibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepxkaHue yueOHoro npeamera «@usuka» 1o rogam 00ydeHus..

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKkd BHOCUT OCHOBHOM BKJIaJd B (OpMHUpOBaHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KAaK NPHHLMIBL €ro
MOCTPOEHUS.



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

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

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONIOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLIWIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alyy SKCIEPUMEHTAIBHOU NESITEIbHOCTH O0YyYaroIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
MpaKTUYECKUX padoT. BhifeneHne B yKa3aHHOM MepeyHe JabopaTOpPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJICHHUE
OOyYaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUS, MCCIICIOBaHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIbIO, MTO3BOJISIIOIIME MPUMEHSATh U3yUEHHBIE 3aKOHBI U



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

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
($U3KMKN Ha YPOBHE CpeIHEro o01IEero oOpa3oBaHusl JOKEH U3y4aThbCs B YCIOBHSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme o (pU3HKEe yYEHHUYECKHX MPAKTHYECKUX padOT U JTEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3YYaeMbIX SIBICHMA ©  TPOIECCOB, OMIMPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

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

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

e (OpMHUpPOBAHHE HWHTEpPECAa M CTPEMIICHHS] OOYYAIOLIMXCS K HAydYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e DAa3BUTHE NPEJICTABICHUN O HAYYHOM METOJIE MO3HaHUS U (HOPMHUPOBAHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (OpMHUpPOBAHHE HAYYHOTO MHUPOBO33PEHHUSA KaK pe3yJibTara H3y4YeHHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (opMuUpOBaHHE YMEHUIl OOBSACHATH SBJIECHUS C HUCIHOJIb30BAaHUEM
buznYeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (dopMHUpOBaHME MPEACTaBICHUN O posin (DU3UKU JJIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TPHOOpPETEHHE  CHCTEMBbl  3HaHMK 00  o0mmMX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (GopMHUpOBaHHE YMEHUW TPUMEHSITh TEOPETUUYECKUE 3HAHUA  JUIS
OOBsICHEHHUS (PU3WYECKUX SBIECHUW B TPUPOAC H Uil TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHME CIIOCOOOB pEHICHUS pa3IMYHbIX 3a/lady C SIBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TIOHMMaHWE (PU3NYECKHX OCHOB W TIPHUHIIMIIOB JEHCTBUSA TEXHHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITEJILHOTO TIJIAHUPOBAHMS U TPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNICHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3/IaHWE YCIOBHH IJIsl pa3BUTHS YMEHUN MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM oOy4Jaronuxcs.



COAEPXKXAHUE OBYUEHUA
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 ¢GuU3NYECKUX SBICHUA M MporieccoB. HayuHble THUIMOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(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 TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIECMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienne cKopocTy Ipu ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

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

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

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

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

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOouku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u paOOThI CHIIBI ¢ U3BMEHEHHMEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K m3ompoueccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

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



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 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. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUaloOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

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



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpoctatrmueckoro  moisa.  [lorenmuman.  PasHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

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

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

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

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

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

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIEHUS, BAKYyMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

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 ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MexknpeaMeTHble CBA3H

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

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, runores3a, Quuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPENAayr, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHYECKAs IJUCCOLMALINS,
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 WM JpPYIrHE), JBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, ANEKTPOHArpPEBATEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMD cyneprno3uuun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHHMKA M 3aMKHYTOI'O KOJBLEBOIO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne BANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeH1a Ha HOHBI JJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue kosnebanus. [lepuoxa, yactora, amrumryga u (asa KoseOaHUM.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KO0JIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE AeKTpodHeprun. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WIIH
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mMocCiIEeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPHOJIAa MalbIX KOJIeOaHHUH Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

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

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

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

[IpyHIMIBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBO1 pE30HAHC.

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



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

Tema 3. Onmuxka

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacnpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. l[IpenenbHbld yroja MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
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 KOT€PEHTHBIX HCTOYHUKOB.

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

[Tonsipuzanus cBera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB N300pakKeHUN B JTMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronenune natepdhepeHIny cBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  NMPUMEHMMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTtymarsi
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3Hepmel}’1 1 UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUIBI. 9H€pFI/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

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

OtkpeiTre 1 uccnenoBanue Goroadpdexra. OnbiTel A. I'. CroneroBa. 3akOHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1no  ompenesneHuro  cocrasa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbga-, Oera-, ramMMa-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-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (M3HUYECKOMN KapTHHBI MUpA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

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



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon 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 CEBEpHOro MOJyIIapHs U IPKUE 3BE3MbI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAay4YHOW KapTHHE MUPA, pOJib (PU3UUYECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TUMoOTe3a, (Pu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOAE, ONITUUECKUE SBIICHUSA B )KUBOM MPUPOJE, IECUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEYHast Oarapest.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTH JOCTHKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE Peajv3allui OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpPraHU3alINY;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pPa3lu4HbIM cdepaM MpodhecCHnoHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

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

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COJCp>KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUA TO (U3UKE B MPAKTUYECKYIO 00IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEp:KaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHNE HA YPOKaxX (PM3UKH M BO BHEYPOUHOH ACSATEIBHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

NOHMUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW M MHIWBUIYaAIbHOU
paboTHI;

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

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO YYaCTHHKAa KOMaHJIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

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

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEIOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX IIPOLECCOB, HX PE3yJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH ceOsl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEJAHEro oOIero ooOpa3oBaHHMs Yy OOydYarolIUXxcs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTUA COOCTBEHHOM AMOIIMOHAILHON cephl,
OBITH YBEPEHHBIM B ce0€;

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

BHYTPEHHE MOTHBAIMH, BKIIOUYAIOIIEH CTpEMJICHUE K JIOCTHKEHUIO LIETU U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

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

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU AECSATEILHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU peIIeHNH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHWe TeJ, IBWKEHUE TO OKPY)KHOCTH, HHEPIIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJIICHUS I'a3a MIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHHS Ta3a B H30Ipoleccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, NEPEMEILICHUE, CKOPOCThb, YCKOPEHHE, Macca Tejna, CHuia,
MMITYJIC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HAXOoJUTh (OPMYJIbl, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKash DHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (GOPMYJIbl, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEIIMYMHY C APYTUMH BEJIMUUHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
ANEKTPUYECKOE TOJIE, HAMPSKEHHOCTD TOJIs, MOTECHIHUA, PAa3HOCTh MOTECHIMAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u 11 3akonsl HptoTOHa,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHsS WMIIYJIbCa,
MPUHLUIT CYNEPNO3ULMUA CUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



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

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIENOBAaHUIO (DU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

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

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, TOJTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMYHBIX COIMATIBHBIX PpOJEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIbHOCTH JIOJIeH, IEIOCTHOCTh U E€IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siApa MpH PEHIeHUH (PU3MUeCcKuX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phext (hoTodrddexT), cBeToBOS AaBiIeHNE, BOSHUKHOBEHHE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJAa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTOJB3YsAd (U3UYECKUE BEITHYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cwia Awmmepa, cuia JlopeHiia, WHIYKTUBHOCTD
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CHUJIa JIMH3bI, MPH OINUCAHUM TMPABUIBHO TPAKTOBATH (PU3MUECKUN
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nYecKre BEIWYUHBI: CKOPOCTh JJEKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIaHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTUMH BeJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[oyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOr0 4HCIa, MOCTYJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIENATh HAMIPABIICHUE BEKTOPA MHIAYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUU: TpPU ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJBHBIA CIOCOO0 M3MEPEHHUS W HCIOJIh30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

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

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOECKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U JIaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OLIEHHWBATH PEATbHOCTh
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUUIBl JEHCTBUA MAalIMH, NPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

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

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] K&KJOT0 U3 YYaCTHUKOB TPYIIIbI B PEUICHUE pacCMAaTPUBAEMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO yacoB
HaumeHoBaHue pa3iesioB U TeM

Ne ni/m KoHTpoJibHBI IIpakTH4eckn
NPOrpaMMsbl Bcero
e padoThl e padoThlI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka
2.2 JluHamuka
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI 9 1
TEOpHH
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
33 ArperaTHbIe COCTOSTHHSI BEIIECTBA. 5
' da3oBbIe TIEPEXOJIBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOINHAMUKA
4.1 DnexTpocTaThKa 10 1
42 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKHU B 12 1 1

Pa3IMYHBIX cpelax



Hroro no pazneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

22

68



11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

MarauTHoe 1moJje. DIeKTPOMarHuTHas
WUHIYKINS

1.1

Hroro no pazneny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

hdexaHquCKHCIlBHGKTpOMaFHHTHHB

2.1
KoJieOaHus
29 MexaHHUEeCKUE U JIEKTPOMAarHUTHBIC
' BOJIHEI
2.3 Onrtuka

Hroro no pazneny

KoaunuecTBO 4acoB

Beero KoHTpoJbHBI
e padoThl
11 1
11
9
5 1
10
24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIEIIUATIBHON TEOPUHU

OTHOCUTCJIBHOCTHU
Hroro no pasaeny

Pasznea 4. KBAHTOBAS ®U3UKA
4.1 DIeMEHTHI KBAHTOBOU OIITHUKU
4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

4 1

IIpakTHyeckn
e padoTsl



Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7
Hroro no pazneny 7

Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O06o0maroiee MOBTOPEHUE 4
Hroro no pazneny 4
Pe3epBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

®dusnka — HayKa O PUPOJIE.
HaquI,Ie METOAbI ITO3HAHUA
OKPY’KaroILero Mupa

Posb 1 MectTo ¢uzuku B
(OopMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUDA, B
IIPaKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHnueckoe IBUKEHHE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO
newxenud. [lepemenienne, CKOpoOCTb,
YCKOpEHHUE

PaBHOMEpHOE IIPSIMOJIMHENHOE
JBUKCHHE

PaBHOYCKOpEHHOE NPSAMOIUHENHOE
JBUKECHHE

CBobOoniHOe majieHne. Y ckopeHue
¢BOOOIHOTO ITaIEHNUSA
KpuBosnnHeliHOE 1BUKEHHE.
JIBM>KeHHE MaTepuaabHOM TOYKH 10
OKPY>KHOCTH

[TpuHimn otHOCUTENBbHOCTH ["anunes.
WNHuepunanbHble CUCTEMBI OTCUETA.

KoanuecTBO 4acos

Bcero

KoHTpobHBI
e padoThl

IIpakTHYecku
e padoThI

Jlara
U3yYeHH
|



10

11

12

13

14

15

16

17

Ilepssiit 3akoH HproToHa

Macca tena. Cuna. [Ipuniun
Cynepno3uiuu cuil. Bropoit 3akoH
HeroToHa 111 MarepuaabHOM TOYKH

Tpetuii 3akon HerotoHa st
MaTepHaIbHBIX TOUCK

3aKkoH BceMupHoro taroreHus. Cuna
TsokecTH. [lepBas kocMuueckas
CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapduument tpenus.
Cuna conpoTUBIEHHUS PU IBHKEHUU
TeNa B KUJAKOCTH WJIH ra3e

IToctynarensHOE U BpalareJbHOE
JBUKEHHE a0COIIOTHO TBEPIOTO Tea.
MowmenTt cuisl. [Inedo cunsl. YenoBus
paBHOBECHSI TBEPAOIO TENA

NMitynbsc MaTepralbHON TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Hmnynbec cuiibl. 3aKOH COXPaHEHUS
uMIysbca. PeakTuBHOE IBUKEHHE

PaboTa 1 MOIIIHOCTH CHIIBL.
Kunernueckast sHEprus MarepuanbHOU
ToukH. Teopema 00 U3MEHEHUU
KMHETUYECKON SHEPTUU

[ToreHimanpHas SHEPTHUsl.
[ToTeHmanpHas YHEPTUS YIPYTO



18

19

20

21

22

23

24

ne(hOpPMUPOBAHHON MPYKUHBI.
[ToTeHIIMabHAS SHEPTHS Te1a BOJIU3U
MOBEPXHOCTH 3eMJTH

[ToreHMaNbHBIE U HETIOTEHIIHAIEHBIC
cuitbl. CBsA3b paboTHI
HETOTCHUUAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs MEXaHUUYECKON
SHEPruu

JlaGopaTtopHnast pabora
«MccnenoBanue cBsizu pabOTHI CHIIBI C
M3MEHEHHUEM MEXaHUYECKOHN SHEepPTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3NHOBOTO KIyTa»

KonTponbhas pabota no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAaHEHHUs B MEXaHUKE)

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-
KMHETUYECKOI TeoprH. bpoyHOBCKOE
nsuxenue. Audpoysus

Xapaxkrep JABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemectBa. [locTtostHHas ABoraapo

TemoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. Illkana remneparyp
Lenbcus



25

26

27

28

29

30

31

32

33

34

W neanpusii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcoutoTHas TeMIiepaTypa Kak Mmepa
CpEeHEW KMHETUYECKON SHEPTUun
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napamMeTpamMu COCTOSIHUS
Pa3peKCHHOTO ra3a

N3onporeccel B uAcaIbHOM ra3e u ux
rpaduueckoe npeacTaBieHue

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
cnoco0Osl e€ uzmenenus. Konuuectso
TEIUIOTHI U paboTa. BHyTpeHHss
DHEPrHUsl OJHOATOMHOIO UAECAIBHOTO
rasa

Buasl Terionepenaun

VYnenbHast TENI0EMKOCTD BEILIECTBA.
KonnuecTBo TemiaoTel npu
Teruonepenade. AnuabaTHBIN MpoLecce
I1epBbIil 3aKOH TEPMOJIMHAMUKH U €TI0
IPUMEHEHNE K N30IIPOLIECCAM
HeobpaTtumocTs mporieccoB B
npupone. Bropoii 3akon
TEPMOJIMHAMUKH



35

36

37

38

39

40

41

42

43

44

45

46

[Tpunuun nevicreus u KII/ TermoBoi
MAaIITUHEI

[uxn Kapuo u ero KII/{

DKOJOoru4YecKue MpooIeMbl
TEIIOPHEPTETUKI

Ob6o6maromuit ypok «MosnekynsipHas
¢uznka. OCHOBBI TEPMOAMHAMUKI

KonTponbhas pabota no teme
«Monexynsipaas ¢puznka. OCHOBBI
TEPMOJUHAMUKIN

[TapooOpa3oBaHre U KOHICHCAITUS.
Hcnapenue u KUreHune

AOCOIOTHAsI U OTHOCUTEbHAS
BJIAKHOCTh BO3/1yXxa. HachkIeHHbIi
nap

Teépnoe teno. Kpucramimueckue u
aMmopdHbIe Tena. AHU3OTPOIIHS
CBOWCTB KpHCTaLIOB. JKuakue
kpuctauibl. COBpeMEHHbIE MaTepHUaITbI
[1naBneHue U KpUCTAITA3AITHS.

VYV nenpHas TEMI0TA MJIABICHHUS.
CyO6numarus

YpaBHeHHE TEIIOBOTO OanaHca
OnekTpu3anus Ten. JIeKTPUIECKUN
3apsia. JlBa BUIa SIEKTPUUECKHUX
3apsi0B

[IpoBOIHUKY, TUATIEKTPUKH U
MOJIyIIPOBOJIHUKH. 3aKOH COXPAHEHUS



47

48

49

50

o1

52

53

54

55

SJICKTPHUYCCKOTI'O 3apsaga

B3aumoneiictBue 3apsa0B. 3aKOH
Kynona. TouedHblil 2JIEKTpUYECKUI
3apsia

Hanpsik€HHOCTD 37IEKTPUYECKOTO
nosis. [TpuHuun cyneprno3unuu
3JIEKTPUYECKUX TToNeH. JInaun
HANPSHKEHHOCTH

PaboTa cui1 31€KTpOCTaTHYECKOTO
noiisa. ITorennman. PasHoctb
MMOTEHIINAIOB

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IIO0JIC.
I[I/I3J'ICKTpI/I‘leCKa${ IMPOHUIACMOCTb

Onextpoémkoctb. Konaencarop

3HeKTp0éMKOCTB ITIJIOCKOI'O
KOHACHCATOpA. 3HeprI/I5{ 3apAKCHHOT'O
KOHACHCATOopa

JlaGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa '

[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
anmnapara, CTpyHHOTO IpUHTEpA.
DJIEKTpOCTAaTUYECKAs 3aIUTa.
3azeMyIeHHE SIEKTPONpUOOPOB
DIIEKTPUYECKHI TOK, YCIIOBHS €T0

cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.



56

57

58

59

60

61

62

Comnpotusnenue. 3akon Oma st
y4acTKa [enu

[MocnenoBarensHOE, NapaIICIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBOAHKKOB. JlaboparopHas paboTa
«M3yveHne CMEIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa 7151 OJTHOM (3aMKHYTOI)
anexkTpuyeckoi uenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne D/IC nctouHuka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DNEeKTpOHHAasi IPOBOAUMOCTh TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBoiicTBa 3J€KTPOHHBIX ITYYKOB

[TomynpoBogHUKH, UX COOCTBEHHAS U
IIPUMECHas MPOBOAMMOCTB. CBOMCTBA
p—n-nepexona. [lonynpoBogHUKOBBIE
npubopbI

DIEeKTPpUYECKUI TOK B pacTBOpax U
paciuiaBax 3JeKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOLUALM.
DneKTpoan3

0.5

0.5



63

64

65

66

67

68

DNEeKTpUYECKUH TOK B Ta3ax.
CaMOCTOITEIbHEIN U

HECAaMOCTOATEIbHBIN pas3pAan. MomnHus.

IImazma

DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX MPAKTUUECKOE
npuMmenenue. [IpaBuna TexHuku
0e30MacHOCTH

O06o0marmuii ypok
«OIIEeKTPOIMHAMUKAY

KonTponbhas pabota no Teme
«Qnexkrpocraruka. [locrosHHbIN
ANEKTpUYECKuii TOK. TokHU B
pasnuuHbIX cpenax» /Beepoccuiickas
IpoBepoYHas paboTa Ipu MPOBEIEHUN
Ha OyMa)KHOM HOCHUTEJIE

Pe3epBHbIit ypok. KoHTponbHast
pabora no Teme "DnekTpoauHamMuKa"
PesepBHbIit ypok. O600maromuii ypok
o temam 10 kiacca

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68



11 KJIACC

Ne
n/n

KoanuecTBO 4acoB

Tema ypoka KoHTpoJbHBI
Bcero
e padoThl

ITocTOsIHHBIE MATHUTHI U UX
B3auMoOeicTBUE. MarHuTHOE 10JIE.
Bexrop MarHuTHOM MHAYKIMU. JInHUK
MarHuTHOM UHAYKIIMHU

MarsuTHO€ noJje NpOBOJHUKA C
TokoM. OnbIT DpcTeaa.
B3anmoaeiicTBre NpoOBOJHUKOB C
TOKOM

JIaGopartopHas pabota «3yuenue
MarHUTHOT'O MOJIS KaTyLIIKH C TOKOM)

JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.
JIaGoparopHas paboTa
«HccnenoBanue aeMCTBUSA
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM)

JleficTBHE MarHUTHOTO I10JI HA
JBIKYILYIOCS 3apsKECHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuibl
Jlopenua

OnexTpoMarauTHas HHAYKIMs. [loTok
BEKTOpa MarHUTHOU uHAyKuu. 31C 1
MHIYKIHUH. 3aKOH 3JIEKTPOMAarHUTHOU

IIpakTHyeckn
e padoTsl

Jara
H3y4eHHn
|



10

11

12

13

14

naaykunn Gapanes
JlaGopaTopHas pabota
«HccnenoBanue sIBICHUS
3JIEKTPOMArHUTHON UHIYKIIUW»

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIWH.
DHeprusi MarHUTHOTO MOJIsl KATYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

TexHuuyeckue yCcTpoucTBa U UX
MPUMEHEHUE: TOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUTHI, JICKTPOJIBUTATENb,
YCKOPUTEIN 3JIEMEHTAPHBIX YACTHII,
WHAYKIMOHHAS NI€Yb

O6o06maromuit ypok «MarautHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

KonTponbnas pabora no teme
«MarHuTtHOe 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmonnyeckue
KojeOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparenue sHeprun
JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MaJbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

KonebarenbHblil koHTYp. CBOOOTHBIE



15

16

17

18

19

20

QJICKTPOMArHMTHBIC KoJiIeOaHHs B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYECCKNMU U
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoseOaHus

Ilepemennsblit Tok. CHHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

Tpaucpopmarop. [Ipoussozacrso,
nepenava u norpedieHue
JIEKTPUYECKON IHEPTUN

YCTpOUCTBO U NMPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JINHUH 3JIeKTponepenady

DKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOACTBE NIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
3NIEKTPOIHEPTUU B TOBCETHEBHOMN
KU3HU
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MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts
pacrnpocTpaHeHUs U JIJIMHA BOJIHBI.

[Tonepeunblie ¥ MPOIOJIbHBIE BOJIHBI

3Byk. CKOpoCTbh 3ByKa. I poMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa

DNEeKTpOMarHUTHBIE BOJIHBI, UX
CBOMCTBA U CKOpoCTh. [1Ikana
OJICKTPOMArdMTHBIX BOJIH

HpI/IHI_II/IHBI paauoCBA3N U
TeleBuacHus. Pa3Butue CpCIACTB
cBsI3U. Paguonokamus

KontponbHas padota «Konebanus u
BOJIHBI»

[IpssmonnHENHOE pacpoCTpaHEHHE
CBETa B OJIHOPOJHOM Cpeje.
Todeunblili ICTOYHUK cBeTa. JIyd
cBeTa

OTtpakeHue cBeTa. 3aKOHBI
oTrpaxeHnus ceera. [loctpoenue
M300paKeHHi B MIIOCKOM 3epKajie

IIpenomnenue cera. [lomHoe
BHYTpEHHee oTpakeHue. [IpenenpHblii
yroJl IOJIHOTO BHYTPEHHETO
OTpakKeHUS

JIaGoparopHas pabota «3mepenue
MoKa3aTessl MPEeIOMIICHHS CTEKIIa

JIunzel. [ToctpoeHune n300pakeHuii B
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nrH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

JIaboparopHast pabota
«HccnenoBanne CBOMCTB
M300paXKEHUI B TUH3AX»

Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. L{er. JlabopaTopHast
pabota «Habmonenne aucnepcuu
CBETa»

HNutepdepennus cpeta. udpakius
cBera. JludpaknnonHas pemérka

[TonepedHOCTH CBETOBBIX BOJIH.
ITonspusanusa ceera

OnTrueckue mpuOOpHI U yCTpoiicTBa
U yCJIOBHSI UX O€30I1aCHOTO
MIPUMEHEHHS

I'panuiel NPUMEHUMOCTH
KJIacCHU4Y€eCKON MexaHuku. ITocTymnarsl
CIELMAaJIbHON TEOpUHn
OTHOCHUTEIBHOCTH

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameJIeHHE BpEMEHH U COKpAILlEHUE

JUIMHBI

OHeprust ¥ UMIYJIbC PETATUBUCTCKON
gacTulbl. CBSA3b MAcChl C JHEPIUEN U

HMITYJICOM. DHEPIUsl TOKOS

Kontponbras padota «OnrTuka.
OCHOBBI crielIMaIbHON TEOPUU
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OTHOCUTCIBHOCTH

®otonsl. Dopmyna [Inanka. DHeprus
Y UMITYJIbC ()OTOHA

OTKpbITHE U HCCIIEI0BAaHUE
dhotoaddekra. OnbiTh A. T
CroneroBa

3akons! hoTorddekra. YpaBHEeHNE
DiinmTeitHa 1 Gorosddexra.
«Kpacnas rpanuma» ¢potodaddekra

JaBnenne ceera. Onbitel [1. H.
Jlebenesa. XumMnueckoe IeliCTBUE
cBeTra

TexHuueckue yCTpoucTBa U
MPaKTUUECKOE TPUMEHEHHUE:
(dboTosneMeHT, (OTOIATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]

Pemienune 3amad mo teme «DIIEMEHTHI
KBAHTOBOM OIITHKH)

Monens aroma TomcoHa. ONBITEL
Pesepdopra o paccesHUIO 0-9acTHIL.
[Inanerapnas moziens aToma
[TocTynmater bopa

Wznyuenue u nornomieHue GOTOHOB
[IpU MIEPEXOE aTOMa C OJHOTO YPOBHS
SHEPTUH Ha Ipyroul. Buasl criekTpos
BoaHoBble cBoMCTBaA yacTull. BoIHBI
ne bpoins. KopnyckynsapHo-
BOJIHOBOH Jyanu3Mm. CHOHTaHHOE U
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BBIHY>KACHHOC U3JTYUCHUC

OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpexnenenuio cocrasa
PaaOaAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha YKUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnbl. Anbda-pacnan.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBsA3M HYKJIOHOB B siJIpe.
SnepHble peakuuu. AnepHblit
peaxtop. [IpoGiemsl, mepcreKTUBEI,
JKOJIOTMYECKHUE aCIIEKTHI SACPHON
JHEPIeTUKHU

DneMeHTapHble YacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo/ bl HAOMIOIEHUS U
pEerucTpalyu AIEMEHTAPHBIX YaCTHULL.
Kpyribiit cton «®yHaameHTanbHbIe
B3anMMOJIEUCTBHA. EMMHCTBO
(hU3UIECKOM KApTUHBI MUPAY

Dransl pa3BUTHS ACTPOHOMUH.
[IpuknanHOe ¥ MUPOBO33PEHUECKOE
3HAYeHHE acTpOHOMHUHU. Buj
3B&3nHOTO HEOa. Co3Be3nus, IpKUe
3BE3/IBI, IIJIAHETHI, UX BUINMOE
nexenne. CojIHEUYHAs CUCTEMA
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62

63

64

Comnre. ConHeyHas akTUBHOCTb.
Uctounuk sneprun ConHIa u 3BE3]1

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI [JITABHOM
IIOCJIEZIOBATEILHOCTU. BHyTpeHHee
cTpoenue 3BE31. CoBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKIACHUN U
sBommonuu CoHIa U 3B€371

Muneunsii [Tyt — Hama ["aakTuka.
[Tonoxxenue u neuxenue ConHua B
lNamaktuke. ["anaktuku. YEpHbIE NBIPBI
B Apax TaJaKkTUK

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe uznydeHue.
Meraranaktuka

HepemeHHHe HpO6J’ICMH ACTPOHOMHUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI»

O6o06matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
yesroBeKa

O6o0maromuii ypok. Poms 1 mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

O6o06uraromuit ypok. Pomib
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(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 PU3NUIECKOM
KapTUHE MHpa

Ob6o06maromuit ypox. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX [TPEICTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHIYKIIHS

PesepHbiit ypok. OnTuka. OCHOBBI
CHelHalbHON Teopun
OTHOCHUTEIILHOCTH

Pesepnbiii ypok. KBantoBas ¢usuka.
DneMeHTHl aCTPOHOMUU U
acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68 4 7

MNEPEYEHB (KOJU®UKATOP) PACIIPEJIEJIEHHBIX IO KJIACCAM ITPOBEPSIEMBIX TPEFOBAHUM K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIBHOM NPOI'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUA U DJIEMEHTOB COAEP KAHUSA 110 ®PU3UKE

B denepanbHbIX M perMOHANIBHBIX TPOIEAypax OIEHKA KadecTBa oOOpa3oBaHUS MCIOJIB3YETCS TIEPECUCHb

(kogudukaTop) pacmpefeseHHbIX IO KjaccaM IpOBEpsAeMbIX TpeOOBaHUN K pe3ysibTaTaM OCBOEHUSI OCHOBHOM

00pazoBaTeNbHON MPOrpaMMbl CPETHETO OOIIET0 00pa30BaHUs U AIEMEHTOB COJEPKaHUS 1O (DU3UKE.



10 KUIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

10.1

10.2

10.3

JleMOHCTpHUpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKHU B (POPMUPOBAHUN COBPEMEHHON HAYYHON KapTUHBI MUpA, B

Pa3BUTHH COBpeMCHHOﬁ TCXHHUKHU U TeXHOHOFI/Iﬁ, B HpaKTquCKOﬁ JNEeSITEILHOCTH JII0ASH

Y4uTHIBaAThH T'paHHULIbI IPUMCHCHU S U3YUCHHBIX q)HSquCKI/IX MOJICIICH: MaTCpHrajibHad TOYKa, MHCPIMAJIbHAs CUCTCMA
OTC‘léTa, a0COJIIOTHO TBépI[OG TCJI1O0, I/I,I[CaJ'ILHHﬁ ra3; Moaciii CTpOCHH:A I'a30B, )KPII[KOCT@IZ n TBépI[BIX TCII, TOYCYHBIN

AIIEKTPUUYECKUH 3apsi1 — MPH pelieHrH (PU3NIECKHUX 3a/1a9

PacnoznaBath (pusmdeckue siBieHHUs (Ipolecchl) 1 OOBSICHATh UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISPHO -
KMHETMYECKOW TEOpUU CTPOCHMSI BEIIECTBA U DJIEKTPOAUHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE
NpsIMOJINHEWHOE IBUKEHUE, CBOOOAHOE Ma/IeHNue Tell, JBUKEHUE 110 OKPY>KHOCTH, WHEPIUs, B3aUMOJECICTBUE TE;
muddys3us, OPOyHOBCKOE [BUKEHHME, CTPOCHHME >KHUIKOCTeH M TBEPABIX Tel, W3MEHEHHe o0bEéMa Ten IpH
HarpeBaHuM (OXJaXJEHUHU), TEIJIOBOE paBHOBECHE, HCIApEHUE, KOHJEHCAallus, IUIaBJIeHUWEe, KpUCTAJUIM3aLus,
KHUIIEHHE, BIXKHOCTh BO3/1yXa, MOBBILIEHUE JABJIEHHUS ra3a Mpy €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b MEXKIY

napaMeTpamMu COCTOSAHUA I'a3a B U30IIPOLCCCAX; SJICKTpU3alHsd TCII, B3aHMOJICHICTBHE 3apgaa0B

10.4

OnucelBaTh MEXaHUYECKOE JBI)KEHUE, HCHOJb3ys (U3NYECKHE BEIMYMHBL: KOOpJIMHATA, IMYTh, NEpEMEIlEHUE,
CKOpPOCTb, YCKOPEHHE, Macca Tella, CWIA, UMIIYJIbC Tela, KUHETHYECKas DHEpPrus, MOTCHLHAIbHAs DHEPIUs,
MexaHu4deckass paboTa, MEXaHHWYecKas MOIIHOCTb; MPH ONHUCAHUM MPABMWIBHO TPAaKTOBATh (PU3MUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX O003HAUYEHHUS M €IMHUIbI, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO

BCJIIMYMHY C APYTHUMU BECINIYNHAMU

10.5

OnnceIBaTh HU3Y4YCHHBIC TCIIJIOBLBIC CBOMCTBA TE€I U TEIJIOBEIC SABJICHUSA, HCIIOJb3Yys (bn3nquKne BCJIMYHUHBI:
JaBJICHUC Tasa, TEMIEparypa, Cp€aHAasds KHUHCTHYCCKAsA OHEPIrua XaOTHYCCKOIO JBHKCHUSA  MOJICKYII,

CpeIHEKBaIpaTUYHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSAS dHEprus, paboTa rasza, koapGuuueHt




MOJIE3HOTO JICHCTBHUS TEIUIOBOTO JIBUTATENs; MPU ONHCAHMM TPABUIBHO TPAKTOBAaTh (PU3UUECKHIA CMBICH
UCIIOJIb3YEMBIX BEIMYMH, UX 0003HAUYCHUS M €AMHULBI, HAXOAUTH (POPMYIIBI, CBI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO

BCIIMYHUHY C APYT'HMHU BECIINYHHAM

10.6

10.7

OnuceiBaTh M3y4YEHHBIE SJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JJIEKTPUUECKHUE SIBICHUS (IPOIECCHI), MUCIOJIb3Ys
buznyecKkrue BEIMUUHBI: JIEKTPUUYECKUM 3apsfl, dJEKTPHUUECKOoe 1oJie, HANpsHKEHHOCTh MOJIs, MOTEHIUAN, Pa3HOCTh
MOTEHIIMAJIOB; PU OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NUECKHI CMBICI UCIOJIB3YEMBIX BEIMYUH, X 0003HAYCHHUS

" CIUHHILBI; YKA3bIBATb q)OpMy.]II)I, CBA3LIBAIOIINUEC JAHHYIO (1)I/I3I/I‘~I€CKYIO BCJIMYHHY C APYTHUMHU BCINYNHAMU

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBJICHUS, HCIIONB3Ys (PU3NUECKUE 3aKOHBI U IPUHIUITBL: 3aKOH BCEMHPHOTO
tsarotenus, [, II u I 3akonsl Hpr0TOHA, 3aKOH COXpaHEHHS] MEXAHUYECKOW 3HEPTUH, 3aKOH COXPAaHEHHUsI UMITYJIbCa,
INPUHUMUIT CYNEPHO3ULMU CHJI, [PUHLMII PABHONPABUS HHEPUUAIBHBIX CHCTEM OTCUETA; MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEILIECTBA, Ia30Bbl€ 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON SHEPIHH TEIJIOBOTO
JBUKEHHUSI MOJIEKYJI C aOCOJIOTHOW TeMIepaTypoi, NEpBbIA 3aKOH TEPMOJMHAMUKH; 3aKOH COXpaHEHUs
AIIEKTpUYECKOro 3apsia, 3akoH KyloHa; Hpu STOM pas3nuyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro

MaTEMaTUYCCKOC BBIPAKCHUC U YCIIOBUSA (rpaHI/IHBI, 06J'IaCTI/I) IMPUMECHUMOCTU

10.8

OOBSICHATH OCHOBHBIE IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; paziuyarh yCIOBUS UX

0e30IMacHOTO UCIIOJIB30BaHUS B MMOBCEAHEBHOM JKU3HU

10.9

10.10

10.11

BBINONHATE 9KCIIEPUMEHTHI MO UCCIEI0BaHUIO (PU3NYECKUX SBJICHUH M MPOLIECCOB C UCMOIb30BAHUEM HPSMBIX U
KOCBEHHBIX H3MEpEHUuil; mpu 3ToM (opMyIMpoBaTh MpobieMy (3ahady) U TUIOTE3y y4eOHOro S3KCIEpUMEHTa,
coOuparh YCTaHOBKY U3 MPEJI0KEHHOTO0 000PYA0BaHHUS, IPOBOAUTD ONBIT H (POPMYIHPOBATH BHIBOBI
OcymiecTBIATh NMPsIMbIE M KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHH; IIPH 3TOM BBIOMPATh ONTUMANIBHBIN CITOCOO
M3MEPEHUS U UCII0JIb30BATh U3BECTHHIE METO/IbI OLIEHKH MTOTPEIIHOCTEH U3MEepeHUI

HccnenoBaTh 3aBUCMMOCTH MEXAY (PU3MUECKUMH BETMYMHAMH C MCIIOJIB30BAHUEM IPSIMBIX M3MEPEHUH; IPU 3TOM
KOHCTPYHpPOBaTh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIUYHMH B BUJE

Tabnuil ¥ rpadMKOB, JIeJaTh BRIBOJIBI TIO PE3yIbTaTaM MCCIICIOBAHUS

10.12

Cobmoiate mpaBuiia 0€30MacHOTO TpyJa HpU IMPOBEIECHUU HCCIEAOBAHUNA B paMKax y4eOHOIro HSKCIEPUMEHTa,




y4e0HO-UCCIIE0BATENbCKOM M IIPOEKTHON JEATENIBHOCTH C MCIONb30BAHUEM HW3MEPUTENBHBIX YCTPOHCTB MU

71a00paTOPHOTO 000PYIOBAHHS

Pemate pacuérHple 3a7aun ¢ SBHO 33aHHON (PU3UUECKON MOJEIBIO, HCIIONb3Ys (PM3NYECKHE 3aKOHBI U MPUHIIUIIB;

Ha OCHOBE aHAJIM3a yCJIOBHUS 33Ja4i BEIOUPATh (PU3NUECKYIO MOJIEIb, BBIACIATH (PU3NUECKUE BEINIUHBI U (POPMYIIBL,

10.13 HEOOXOUMBIE JUIS €€ PEIECHHs, IPOBOIUTH PACYETHI U OIIEHUBATH PEANLHOCTH TIOTYYEHHOTO 3HAYCHHUS (DH3UUECKOM
BEJINYMHbI
10.14 Pemiath KaueCTBEHHBIE 33/IaYl: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUKY PACCYKIECHUN C OMOPOM Ha
' M3Yy4ECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DM3UYECKUE SBICHUSI
Ucnosnp30Barth TMpU  pEIICHUHM y4eOHBIX 3a1ad COBPEMEHHbIE HHQPOPMALMOHHBIE TEXHOJIOTHU JUIA ITIOHCKA,
10.15 CTPYKTYPHPOBAHMUS, HHTEPIIPETAUH M MPEACTABICHUS YI4COHOW M HAYIHO-TIOMYIIIPHON HH(OPMAIHH, TIOTYyYSHHOM
U3 Pa3JIMYHbIX HCTOYHUKOB; KPUTHUECKH AHATM3UPOBATH MOJIY4aeMYIO0 HHPOPMAIHIO
10.16 [IpuBOAMTH TIPUMEPHI BKJIAJa POCCHHUCKHX M 3apy0eXHBIX YUYEHBIX-(QU3UKOB B Pa3sBUTHE HAYKH, OOBACHEHHE
' IPOIIECCOB OKPYXKAIONIET0 MUPA, B PAa3BUTHE TEXHUKH M TEXHOJIOTUH
Hcnons30Barh TEOPETHUECKHME 3HAHUS MO (DU3MKE B TOBCEIHEBHOW KM3HU I 00€CIeUeHus: OE30MaCHOCTH MPU
10.17 o0pallleHnr ¢ TPHOOpaMU W TEXHHUYECKHMMH YCTPOMCTBAMH, IS COXPAHEHHsS 3I0POBbS M COOIIOICHUS HOPM
9KOJIOTUYECKOTO MOBEICHUSI B OKPYKAIOIIEH cpeie
PaGoTarh B IpyIie ¢ BBIMOJHEHHEM Pa3IHYHbBIX COIMANBHBIX POJIEH, IITAHUPOBATh PaboTy TPYIIIBI, PAIHOHATBHO
10.18 pacrpe/esnsTh 00s3aHHOCTH ¥ IUIAHHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, aJCKBATHO OI[CHHBAThH
BKJIAJI KQKJIOTO M3 YYaCTHUKOB IPYIINBI B PELIEHHE PACCMATPUBAEMOM POOIEMBI
11 KJIACC
Kon . .
HPOBEpSIEMOTo IIpoBepsieMble MPeIMETHBIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOI 00Pa30BaATEILHOI MPOrPAMMBbI CPETHEro

pe3yJabTara

001ero ooOpazoBaHus
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JleMOHCTpHpOBaTh HAa MPUMEPAX POJIb U MECTO (pu3uKH B POPMUPOBAHUN COBPEMEHHON HAYyYHOU KapTUHBI MUPA, B
Pa3BUTHH COBPEMEHHON TEXHHKU M TEXHOJOTHI, B IPAKTHUYECKOMN NESITEIBbHOCTH JIFOAEH, LIEJIOCTHOCTD U €IMHCTBO

buznyecKoil KapTUHBI MHUpa

11.2

Y4YuTHIBaTh TPAHUILIBI IPUMEHEHHS U3YYEHHBIX (PU3HMUECKUX MOJICNICH: TOUCUHBIN IEKTPUUECKHUNA 3apsi, sSaepHas

MOZCIIb aTOMa, HYKJIOHHast MOACJIb aTOMHOI'O sAApa IIpU pCUICHUA (bI/ISI/ILIeCKI/IX 3aJa4

11.3

11.4

11.5

PacrniosHaBath (usmueckue siBieHUs (MPOIECChI) W OOBSCHATH UX HA OCHOBE 3aKOHOB OJJICKTPOJAWHAMHKH U
KBaHTOBOH (DPM3UKU: DJICKTPHUYECKAs POBOJAMMOCTD, TEIIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JICHCTBUS TOKA,
B3aMMOJICHCTBIEC MarHUTOB, SJICKTPOMArHUTHAS WHIYKIUS, IESHCTBUE MarHUTHOTO TIOJISl HAa TIPOBOJHUK C TOKOM U
JIBUKYIIUICS 3apsl, DJICKTPOMArHUTHBIC KOJCOAHUS ¥ BOJIHBI, MNPSAMOJUHEHHOE pacIHpoOCTpaHCHUE CBETA,
OTpaKEeHHEe, TMpelioMIeHHe, uHTepdepeHusa, audpakius ¢ TOJIIpU3alus CBETa, TUCIEPCHS  CBETa,
dotoanekrpuueckuii 3pdexr (pororddexT), cBeToBOe naBiIeHHE, BOSHUKHOBEHHE JUHEHYATOrO CIICKTpa aToMa

BOOOpOJa, CCTCCTBCHHAA U UCKYCCTBCHHAA PAIUOAKTHBHOCTD

OnuceiBaTh H3yYeHHBIE CBOMCTBAa BeIIEeCTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHUYECKHE, SICKTPUUYECKYIO
IIPOBOAMMOCTD PA3JIMYHBIX CPEl) U DJIEKTPOMATHUTHBIE SIBJIEHUSI (IIPOLECCHI), UCIIOB3Ysl (PU3NUYECKUE BEIUYUHBIL:
IIEKTPUUYECKUI 3apsifl, CUJIa TOKAa, JJIEKTPUYECKOE HANpsKEHUE, IEKTPUUECKOE CONPOTHUBIEHHE, Pa3HOCTh
norexuanos, IJC, pabota Toka, MHIYKIMS MarHUTHOTO Mo, cuiaa Ammepa, cuia JlopeHna, HHAYKTUBHOCTh
KaTyIIKH, SHEPrusl AJIEKTPUYECKOrO0 M MArHWTHOTIO IMOJieH, Mmepuoa M yacToTa KojeOaHWil B KosiebaTelnbHOM
KOHTYpE€, 3aps]l U CUJIa TOKa B MPOIIECCE TApMOHUYECKUX AJIEKTPOMAarHUTHBIX KojeOaHui, (OKYCHOE pacCTOSIHUE U
ONTHYECKasl CUJIA JIUH3bI; IPU ONMMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICT MCIOJIB3YEMBIX BETMYHMH, X
0003HaueHHsI M EIUHHUILBL, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYMHY C JPYTUMHU

BCJINYHUHAMH

OnuceiBaTh M3yuyeHHbIE KBAHTOBBIE SBJICHHUS M IMPOLECCHl, HMCMONb3Yysd (U3NUECKUE BEIUYMHBI: CKOPOCTH
3J€KTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4acTOTa CBETa, SHEPrUs U UMIYJIbC (OTOHA, MEpUOJ Mojypacmnaja,
SHEPIUsi CBA3M ATOMHBIX sJiep; MPU ONMCAHUU MPABUIBHO TPAKTOBaTh (DPU3MYECKUN CMBICH HCIOJIB3yEMbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHULBI, YKA3bIBATh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITHUUHY C

APYruMu BCIIMYUHAMUA, BEIYHUCIIATH 3HAYCHUC (I)HSH‘ICCKOﬁ BCIINYHMHBI




11.6

AHanm3upoBaTh (U3MUECKUE MPOLECCH U SBJICHUSA, HCIONB3Ys (pU3MUECKHE 3aKOHBI W MPUHIMIBL 3aK0H OMa,
3aKOHBI IIOCJIE0BATENIbHOIO U MApajuIe]IbHOTO COEAMHEHMsI INPOBOJHUKOB, 3akoH Jlxoyns — JleHua, 3akoH
AJIEKTPOMArHUTHOM HMHIYKIMH, 3aKOH HNPSIMOJIMHEHMHOIO PpaclpOCTPaHEHHUs CBETa, 3aKOHbI OTPAKEHUsl CBETa,
3aKOHBI TNPEIOMJICHHSI CBETa, ypaBHeHHe OifHIuTeHHa a1 ¢GotodddexTa, 3aKOH COXpaHEHHsS] DHEPruu, 3aKOH
COXpPAHEHUs UMIIYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOrO 3apsiia, 3aKOH COXPAaHEHHsS MacCcOBOIO YHCIIA,
noctynatel bopa, 3aKoH pagTnoaKTUBHOTO pacmaaa; Mpu 3TOM pa3iInyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T

MaTEeMAaTUYCCKOC BBIPAKCHUC U YCIIOBUS (FpaHI/IHLI, O6J'IaCTI/I) IIPpUMCHUMOCTH

11.7

OHpGI{CJI?[TI) HaIpaBJICHUC BCKTOPAa MHAYKIOHWH MAarHuMTHOI'O ITOJIA HNPOBOAHHKA C TOKOM, CHJIBLI AMHepa n CHJIbI

Jlopenna

11.8

CTpOI/ITB K OIIKUCBIBATH I/I306pa)KeHI/Ie, CO31aBacMOC€ IMJIIOCKHUM 3CPKaAJIOM, TOHKOM JIMH30H

11.9

11.10

11.11

BBINONHATE AKCIEPUMEHTHI IO UCCIICAOBAHUIO (PU3MUECKUX SBJICHUN H MPOIECCOB C UCIOIB30BAHUEM IPSIMBIX U
KOCBEHHBIX HM3MEpPEHUH; mpu 3ToM (HOpMyIHpoBaTh IpodiieMy (3afady) UM THIOTE3Y y4eOHOro HKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIHPOBATH BHIBOIBI
OcymecTBISATh MPSIMbIE U KOCBEHHBIE M3MEpEHUs (PU3MYECKHX BEIHYWH; MPHU STOM BBIOMpPATh ONTUMATBHBIN
Croco0 U3MEpPEHNs U UCI0Ib30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPELTHOCTEN U3MEpEHU

HccnenoBaTh 3aBUCUMOCTH (DU3MUECKUX BEIMYMH C HCIOJIB30BAaHHMEM TPSIMBIX HM3MEPEHUH; TPH ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (PMKCUpPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCHMOCTH (PU3NYECKUX BEJIIMYMH B BHJIE

Ta6J'II/II_[ n Fpa(i)I/IKOB, ACJIaTh BBIBOJEI IO PE3yIbTaTaM HCCICIOBaHUA

11.12

CobmronaTe mpaBuia 6€30MacHOTrO TpyJAa MpHU MPOBEIACHUU UCCIEAOBAHUI B paMKax y4eOHOIro 3KCIEpPUMEHTa,
y4eOHO-UCCIeA0BATENbCKON U MPOEKTHOM JAESITeNIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB H

1abopaTopHOro 000pyaOBaHUS

11.13

Pemath pacu€THbIe 3a1aUu ¢ IBHO 33JaHHON (U3NYECKON MOACIBIO, UCTIONB3Ys (PM3MUECKUE 3aKOHBI i TTPUHIIUIILI;
HA OCHOBE aHallM3a YCIIOBUS 3aJa4yd BBIOMpATh (U3UYECKYI0 MOJENb, BBLACHATh (U3MUECKHUE BEIHYUHBI U
bopMyIibl, HEOOXOAUMBIE ISl €€ pelleHus], MPOBOAUTH PACUETHI U OLIEHWBATh PEANbHOCTh MOJIyU€HHOTO 3HAUYEHUS

(U3UIECKON BETMYUHBI




PemaTte kauecTBEHHBIE 3aa4M: BBICTPAUBATh JOTUYECKH HEIIPOTUBOPEUMBYIO LIETIOUKY PACCYKIEHUN C ONIOPOM Ha

1114 U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS
Hcnonp3oBath mpu peuieHUH Yy4eOHBIX 3a7a4 COBPEMEHHbIE HH()POPMAIMOHHBIE TEXHOJOTHH [UIS IOHCKA,
11.15 CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM W NPEACTABICHUS Y4eOHOH M Hay4yHO-TOMYJSpHOW HHGbOpMaIMH,
MOJIyYEHHOM U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU aHAIU3UPOBATH MOJIy4aeMyto HH(OPMALIHIO
1116 OOBSACHATH TNPHUHIMNBI JEHCTBUS MalIMH, NPUOOPOB U TEXHUYECKHX YCTPOICTB; pa3iuyaTh YCIOBUS HX
' 0€30MacHOr0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU
1117 [TpuBOIUTH TIpUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHUE HAYKHU, B OOBSICHEHUE
' MIPOLIECCOB OKPYKAIOILIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI
Hcnonp30BaTh TeOpeTUUECKHe 3HAHUS MO (PU3HUKE B MOBCEAHEBHOW >KM3HU JiA oOecrieueHus: 6€30MacHOCTH MpU
11.18 oOpailleHuu ¢ mpudbopaMH U TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAaHEHHUsS 3JI0POBbS U COOINIOJIEHUS HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPYKAIOIIEH cpefie
Pabotats B Tpynme ¢ BBHIMOJHEHWEM PAa3IMYHBIX COIMATBHBIX POJIEH, IUIAHMPOBATh pabOTy TPYMIIBI, PaMOHAIEHO
11.19 pacrpenensTh 00S3aHHOCTH ¥ TUIAHHPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aleKBaTHO OICHWBATbH

BKJIaJ] KaKAOT'O U3 YHaCTHHUKOB I'PYIIIIBI B PCHICHUEC paCCManHBaCMOﬁ Hp06HeMBI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KJIACC
Kon
Koa nposepsiemoro 3;1eMeHTa IIpoBepsiemble 3j1eMeHTHI COIePKAHUS
pasnea
1 OU3BUKA 1 METO/IbI HAYYHOI'O ITO3HAHUM A




11

1.2

®duzuka — Hayka o npupoae. Hayunble MeTozbl
MO3HAHMS OKpYyXarouiero mupa. Ponp skcnepuMenTta u
TEOpUHU B MPOLIECCe MO3HAHUS MPHUPOABI. DKCIEPUMEHT

B u3nKe

MogenupoBanue (GU3UYECKUX SBICHUH W IPOIECCOB.
Hayunple runorespl. @U3NYECKUE 3aKOHBI U TEOPHH.
I'panunel  npuMeHUMOCTH  (U3MYECKMX  3aKOHOB.
[Tpuniun cootBerctBus. Ponmb u mecto ¢(uzuku B
(OpMHUPOBAHUM COBPEMEHHON HAY4YHOM KapTHHBI MHUpA,

B HpaKTI/I‘IGCKOﬁ JACATCIIbPHOCTH J'IIO,I[@fI

MEXAHHWKA

KNMHEMATHKA

211

2.1 2.1.2

MexaHu4eckoe JABMOKCHUC. OTHOCUTENBHOCTh
MEXaHHUYCCKOT'O JABHIKCHMUA. Cucrema OTCU€Ta.

Tpaexropus

[Tepememenue, CKOpPOCTb (cpemHsii  CKOpPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepuaibHOU
TOYKHM, WX TPOEKIUH HA OCH CHCTEMbl KOOpPJWHAT.

CrnoxeHue nepeMelIeHUN U CI0KEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PpPaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE
nBrxkeHue.  I'padukua  3aBUCHMOCTH  KOOpPJHMHAT,
CKOPOCTH, YCKOpEHHs, IyTH U  IepeMelIeHus

MaTepuaIbHOW TOUKH OT BpEMEHU




2.14

CBoOogHOE majieHne. Y CKOpeHrue CBOOOTHOTO TaACHUS

2.15

2.1.6

KpuBonuneilinoe nBuxeHue. PaBHOMEpHOE JBHKEHHUE
MAaTepUAIBHOM TOYKM II0 OKPYKHOCTH.  YTJIOBas
CKOpOCTb, JIMHEHHasi ckopocTh. llepmox wm wyacrora.

LleHTpOCTPEMUTENBHOE YCKOPEHUE

TexHudyeckue yCTpOMCTBA: CHUIAOMETD, JABUKEHUE

CHapAa0B, LICIIHBIC U PEMCHHBIC IICPCAaun

2.1.7

[Ipaktnyeckue paboTel. 3mMepeHuMe MIHOBEHHOMH
ckopoctd. HMccnemoBaHme — COOTHOIIEHHUS — MEKIY
IyTAMH, TPONACHHBIMM TEJIOM 3a IOCJIEN0BAaTEIbHbIC
PaBHBIE ITPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBWKCHUM C HAYaJIbHOM CKOPOCTBIO, PAaBHOW HYIIIO.
N3yueHnne IBWKEHMS IIAapUKa B BA3SKOW JKHJKOCTH.

I/I3yquI/Ie JABMXKCHUSA TCJIA, 6p0H_IeHHOl"0 TOPHU30HTAJIIBHO

2.2

JVUHAMUKA

221

[Tpunimn otHocutenbHOCTH ['anmunes. [lepBblid 3aKOH

Hprorona. MHEpmanpHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. [IpuHnun cynepno3unmu cui

2.2.3

Bropo#i 3akoH HeroToHa Mg mMaTepuanbHOW TOYKH B
uHeprmanbHoi cucteme orcuéra (MCO). Tpernii 3akoH

HrroToHa s MaTCpUAJIbHBIX TOYCK

2.2.4

3akoH BCCMUPHOT'O TATOTCHHA. Cuja TSOKECTH. HepBaﬁ

KOCMHUYCCKasA CKOPOCTh. Bec tena




2.3

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHUs CKOJIbKEHUS
u cuna Tperus mokos. Koapdunuent tpenus. Cuna
COMPOTUBIICHUS TIPU JBMKCHUU TeJla B KHUAKOCTU WU

rasc

HOCTYHaTCJII)HOG u BpamaTCJIbHOC JABUXKCHUC

a0COJIFOTHO TBépI[OFO TCl1a

2.2.8

2.2.9

MOMEHT cuiIBl OTHOCUTENBHO OcH BpauieHus. lliedo
cuibl. YcnoBus paBHoBecus TBEpaoro tena B MCO
TexHu4eckue yCTpPOMCTBA: NOAIIMIHUKY, JBUKEHUE

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTueckue padotsl. 3yueHue nuxeHus: oOpycka mno
HAKJIOHHOH TUIOCKOCTH MO JEMCTBUEM HECKOIBKUX CHIL.
HccnenoBanne  3aBUCUMOCTH ~ CWJI  YIPYTOCTH,
BO3HHUKAKOIIUX B  JIehopMHpyeMOH  MpyKUHE U
pPE3MHOBOM 00paslie, OT BEIMYMHBI UX JedopMaiuu.
HccnenoBanue yciloBUIl paBHOBECHsI TBEPIOTO Tena,

HMCIOUICTO OCh BpalllCHUA

3AKOHBI COXPAHEHUWA B MEXAHUKE

Nmmynse MaTepuanbHON TOYKH, CUCTEMBI
2.3.1 MaTepUaibHBIX TOYEK. VMMmynbCc cuibl U HM3MEHEHHE
UMITyJIbCa Tela
2.3.2 3akoH coxpanenuss wummyinbca B HMCO. PeaktuBHOE




NIBIDKEHUE

2.3.3 Pabora cuibl
2.3.4 Mo1HOCTb CUJIBI
235 Kunernueckas sHeprus marepuaibHON TOUKU. Teopema
- 0 KMHETUYECKON YHEPTHUH
[TorenumansHas sHeprus. I[loTreHumanbHas >HEprus
2.3.6 yrpyro aepopmupoBaHHON npyx)uHbl. [loTeHnnanpHas
DHEPTHUs Tela BOJIM3HM MOBEPXHOCTH 3eMITH
[loreHnuanpHble M HEMOTEHLMAJIbHBbIE CHIBL. CBS3b
" paboThl  HEMOTEHUUANBHBIX CHJI € HM3MEHEHHUEM
o MEXaHMYECKOM  JHEPTUHM  CUCTEeMBbl  Tell.  3aKOH
COXpaHEHUsI MEXaHUYECKOU IHEPTUH
2.3.8 VYrpyrue v Heynpyrue CTOIKHOBEHHS
239 TexHudeckne yCTpOWCTBA: JBHKEHHUE PAKET, BOAOMET,
o KoTep, MPYKUHHBINA MHUCTONET
[TpakTdeckue padoThl. M3yuenue cBsi3u cKopocTel Ten
2.3.10 npu HeynpyroMm yaape. VMccrnemoBanue cBsi3u pabOTHI

CHJIBI C U3BMEHEHHEM MEXaHHMYSCKOMN SHCPTHUU TCJIa

3 MOJIEKYJIAPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUI
31 OCHOBHBIE TIOJOXKEHHSI MOJIEKYJISIPHO-KHMHETHYECKON

3.11

teopuu. bpoyHoBckoe nBmwkenue. uddysus. Xapakrep

JIBIKEHHUS U B3aUMOIEHCTBHUS YaCTHUIL BELIECTBA




3.2

Mopenu CTpoeHHs Ta30B, KUIKOCTEH U TBEPIBIX TEN U

3.1.2 0OBsICHEHHE CBOWCTB BEHIECTBA HAa OCHOBE JTHUX
MoJeen
313 Macca monekyn. KomuuectBo BemiectBa. I[locrosinHas
o ABoraapo
314 TemmoBoe paBHOBecue. TemmepaTypa U €€ U3MEPEHUE.
o [ITxana remneparyp Llenscus
. Mopnens wuneanbHoro raza. OCHOBHOE YypaBHEHHE
o MOJICKYJIIPHO-KUHETUYECKOW TEOPUH UJI€aTLHOTO Ta3a
AOcomoTHasE ~ TeMmrmeparypa Kak Mepa  CpeIHen
3.1.6 KMHETUYECKOW SHEPTruu TEIUIOBOTO ABMKEHHS YaCTHI]
ra3a. [lIxana remneparyp KenpBuna
VpaBuenne Knanelipona — Mengeneesa. 3akoH
3.1.7
HanbroHa
l"azoBbie 3akonbl. M30mporieccsl B HI€aTbHOM Ta3e ¢
3.1.8 MIOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  HM30TEpMa,
n30Xxopa, n3odapa
3.1.9 TexHu4ecKre yCTpoicTBa: TEPMOMETpP, OapoMeTp
[TpakTnueckue pabotbl. M3mepeHne Mmacchl Bo3ayxa B
3.1.10 KJIacCHOM kKoMHare. MccnenoBanue 3aBUCUMOCTH MEXIY
napamMeTpaM# COCTOSTHUS Pa3peKEeHHOTO Ta3a
OCHOBbI TEPMOJIMHAMUKN
3.21 TepMoanHaMmuueckass cuctema. BHYTpeHHssI 3Heprus




3.2.2

TEPMOJMHAMMYECKOH  CHUCTEMbl M  CIOCOOBI €&
U3MEHEHUs
KonngectBo TernoTsl U pabota. BHyTpeHHssT sHEprus

OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

3.2.4

3.25

3.2.6

3.2.7

Bunpl Tennonepenauu: TEmiIonpoBOIHOCTh, KOHBEKLUS,
U3JIy4CHHUE. TennoéMkocTh Tena. VY nenbHas
TEIUIOEMKOCTh BellecTBa. Pacuér kosmyecTBa TEIIOTHI

IpH TeIrIonepeiade

IlepBbIil 3aK0H TepMOAMHAMUKU. [IpumMeHeHne nepBoro
3aKOHa TEPMOJMHAMUKHU K H3ompoueccaM. I'papuueckas

MHTEpIIpeTanus paboThl ra3a

TeroBble MamuHbl. [IpUHIMIBI TEUCTBUS TEIUIOBBIX
MmamuH. [IpeoOpa3zoBaHusi SHEpPruM B TEIUIOBBIX
mamuHax. Koadduuuent nonesnoro aeictsus (naiee —
KIIJ) rennooit mammnel. Hukin Kapao u ero KIT/{
Bropoit 3akon TepmoauHamuku. HeoOpaTtumocTs
IIpOLIECCOB B Ipupoze. TemnoBble  JABUTATEIIH.
DKkojnoruyeckue npoOIeMbl TEITNIO3HEPTETUKH
TexHudeckne yCTpOMCTBA: JABUTaTellb BHYTPEHHETO

CropaHus, OBITOBOI XOJIOAUJIbHUK, KOHIUITHUOHEP

3.2.8

[Ipaktnyeckue  paborel.  M3mepenue  yaeiabHOH

TETIOEMKOCTH

3.3

ATPET'ATHBIE COCTOSHMA BEILECBA. ®A30BLIE ITEPEXO/IbI




[TapooOpazoBanrie u KkoHaeHcanus. HMcnapenue u

3.3.1 KUIIEHWe.  YJAenpHas  TeIioTa  mnapooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATYPBI KUIICHUS OT JaBJICHUS
332 AOcomoTHasT M OTHOCUTENIbHAs BJIXKHOCTH BO3yXa.
o Haceliennslii nap
Teépnoe Temo. Kpucrammmdeckue u amopdHbIe Tena.
3.3.3 AHHM30TpOIUS CBOICTB KPHUCTAJLJIOB. Kunkue
Kkpuctauibl. COBpeMEHHBIE MaTepHUaIIbI
334 [InaBienne u KpucTau3anusa. YAelbHas TEIUIOTa
o riasnenus. Cyomumanus
3.3.5 YpaBHEHHE TEIIOBOTO OajaHca
TexHuYeckne yCTpOMCTBA: TUTPOMETP U IMCUXPOMETP,
336 KaJlOpUMETP, TEXHOJOTHH TONyYEHUS COBPEMEHHBIX
o MaTepuajioB, B TOM YHCIE€ HAHOMATEepUaJIOB, U
HAHOTEXHOJIOTUU
[IpakTueckne  paboTel. U3MmepeHue  BIAKHOCTH
3.3.7
BO3yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHKA
i1l OnekTpu3anus Tell. JJNeKTpudeckud 3apsa. JlBa Buaa
4.1 o AIIEKTPUUYECKUX 3aPsiJIOB
4.1.2 [TpoBOTHUKH, TUAITIEKTPUKH U TIOTYTIPOBOTHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa




4.1.4

B3aumoneiictue 3apsaoB. 3akon Kynona

Onekrpuueckoe nosie. Hampspk€HHOCTD AJIEKTPUYECKOTO

4.1.5 nosist. [IpuHnmn cynepno3unuu. JInHUKY HaNps>KEHHOCTH
AIIEKTPUYECKOTO TMOJIS
416 Pabora cun snexkrtpocrarnyeckoro mnosns. [loTenumar.
o PasnocTs noreHnnanoB
[IpoBOMHMKM W JOUDNEKTPUKH B TMOCTOSTHHOM
4.1.7 ANEKTPUICCKOM noJIe. Jusnexrpudeckas
POHHIIAEMOCTh
OnekrpoéMkocts.  Konpencarop.  DneKTpo€MKOCTb
4.1.8 IJIOCKOTO  KOHJEHCaTopa. JHEpPrusi  3apsyKEHHOIO
KOHJIeHCaTopa
TexHuuecknue yCTpoHCTBa: 3JEKTPOCKOI, 3JIEKTPOMETP,
419 AIIEKTPOCTATHYECKAS 3alInTa, 3a3eMJIeHue
o ANIEKTPOIPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN
IPUHTEP
4110 [TpakTueckue paboThl. M3MepeHue 3IEKTPOEMKOCTH

KOHACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX

YcaoBus CYHICCTBOBAHUS IMOCTOAHHOTO 3JICKTPUICCKOTO

4.2.1

toka. Mcrounuku Toka. Cuna toka. [IocTossHHBINA TOK
4.2.2 Hampsioxenune. 3akon Oma 1j1s ydacTka 1enu
4.2.3 DnexTpuueckoe COIPOTHBIICHUE. VY nenbHoe




COIIPOTHUBJICHUE BEIICCTBA

424 [TocnenoBarenbHOE, napasuieIbHOe, CMEIIIaHHOe
o COGZIMHEHUE MPOBOHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akoH oy — Jlenna
4.2.6 MOIHOCTB 3AEKTPUUECKOTO TOKA
anekTpoaBkymias cuna (nanee — 9J{C) u BHyTpeHHee
427 COMPOTHUBIIEHWE HWCTOYHUKAa ToKa. 3akoH Owma ans
o MOJIHOM (3aMKHYTOM) snekTpuueckor 1enu. Kopotkoe
3aMbIKaHUE
DJEeKTpOHHAsT MPOBOJUMOCTh  TBEPABIX  METAJUIOB.
4.2.8 3aBUCHUMOCTh CONPOTHUBIICHUS METaJIJIOB oT
Temrneparypbl. CBepXIIpOBOIUMOCTh
129 Onexktpuueckui  Tok B Bakyyme.  CBoiicTBa
o AIIEKTPOHHBIX MMyYKOB
[TonynpoBonuuku.  CoOCTBeHHass W IpHUMecHas
4.2.10 MPOBOAMMOCTh  MOJYNpoBoAHMKOB. CBoiicTBa  p-Nn
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI
4211 DNeKTpu4YecKuit TOK B INEKTPONIUTAX.
o DIIEKTPONUTHYECKAS AUCCOUMALMS. DIEKTPOIIN3
ONeKTpUYecKuid TOK B Ta3ax. CamMoCTOSTENbHBIA U
4.2.12 HECaMOCTOSITENIbHBIM ~ pa3psan.  Pa3znuunbple  TuImbl
CaMOCTOATENIBHOTO pa3pana. Monuus. [Inazma
4.2.13 TexHuueckne yCTpPOMCTBA: aMIEpPMETP, BOJBTMETD,




peocraTr, HMCTOYHHKH TOKa, OJIICKTPOHArpeBaTelbHbBIC
puoopHI, AJIEKTPOOCBETUTENBHbBIE pubopHI,
TEPMOMETP  CONPOTUBIICHHS, BaKyyMHBIH  JHOZ,
TEPMUCTOPBI M (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN

JUO0J, raJIbBaHHKa

4.2.14

[IpakTnueckue  paboTel. M3yueHuWe  cMeENIaHHOTO
COEJIMHEHUS PE3UCTOPOB.
Uzmepenne DJ[C MCTOYHHMKA TOKAa U €r0 BHYTPEHHETO

COIIPOTUBJICHUA. Ha6JIIOI[eHI/IC OJICKTPOJIM3a

11 KUIIACC
Koxa
paszena Ko nposepsiemoro 3j1eMeHTa IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
4 DJIEKTPOAMMHAMUKA
MATHUTHOE IT1OJIE. SJIEKTPOMAT'HUTHAS UHAYKIWA
ITocTostHHEIE MAarHUTHI. BzaumopeiictBue
431 IIOCTOSIHHBIX MarHUTOB
43 MaruautHoe mose. BekTop MAarHWTHOM WHIYKLHH.
IIpunuun  cynepno3uuuu. JIMHUM ~ MarHUTHOU
4.3.2 nHAykuu. KapTuHa JTUHUNA MAarHUTHOM WHIYKIIUU
I10JISI IIOCTOSIHHBIX MAarHUTOB
4.3.3 MarautHoe mnosie NpoBOJHMKA ¢ TOokKoM. Kapruna




JUHUWA TOJs JUIMHHOTO TPSIMOTO IPOBOJHHUKA H
3aMKHYTOTO KOJIBIIEBOIO TPOBOJAHUKA, KATYIIKU C
TOKOM. OneIT Opcrena. BzaumoneiictBue

IMPOBOAHUKOB C TOKOM

4.3.4 Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHUE
Cuna JlopeHua, e€ Moaynb U HalpaBliCHUE.
4.3.5 JIBr>keHre 3apsyKeHHOM YacTHIbI B OJIHOPOIHOM
MarHuTHOM noJie. Pabora cumsl Jlopenia
4.3.6 SIBnenure ANeKTPOMArHUTHOM UHIYKITUU
4.3.7 IToTok BEKTOpa MArHUTHON MHIYKLIIUHA
OJAC  uHaykuuu.  3aKOH  3JIEKTPOMAarHUTHOM
4.3.8 nHaykiuu Gapanes
BuxpeBoe snexkrpuueckoe mone. JIC uHAyKIUM B
4.3.9 IIPOBOJAHMKE,  JBWXKYIIEMCS  IIOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
NunyktuBHOCTh. SfBnenue camowmuaykuuu. I/C
43.11
CaMOUHYKITUU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIEKTPOMArHUTHOE T0JIe
TexHHYeckne YCTPOWCTBA: IMOCTOSHHBIE MArHHTBI,
4.3.14 ANIEKTPOMArHUThl,  JJIEKTPOJABUIATENb,  YCKOPHUTEIN

SJIEMCHTAPHBIX YaCTHL, MHAYKIIMOHHAA I1€Yb




[TpakTnueckue pabotel. M3ydueHne MarHUTHOTO MO

KaTyllku ¢ TokoM. HccimenoBanue  A€MCTBUS

4.3.15 MMOCTOSIHHOTO ~MarHuTa Ha PaMKy C  TOKOM.
UccnenoBanue SIBJICHUS AJIEKTPOMArHUTHOU
WHIYKITUW
5 KOJIEBAHUA 1 BOJIHbBI
MEXAHUWYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHM A
KomnebarenpHast cucrema. CBOOOAHBIE KOIEOaHUS.
51.1 Napmonunueckue konebanusi. Ilepuon, wyactora,
amIuMTynaa u ¢asa KonedaHui
512 [IpyxvHHBIN MagITHUK. MaTeMaTH4eCKUN MassTHUK
YpaBHeHue TapMOHUYECKHX KoJIeOaHUH.
513 Kunematnueckoe ©  JAMHAMHYECKOE  OINKCAHUE
K0JIeOATEIIbHOTO ABMKCHUS
5.1 [IpeBparieHrie  JHEPrUU  TPU  TAPMOHHUYECKUX
konebanusx. CBA3b  aMIUIUTYAbl  KosieOaHUI
>14 WCXOJIHOM BETUYMHBI C aMIUTUTyIaMHi KoJieOaHu! eé
CKOPOCTH M YCKOpPEHUS
KonebarenbHblii KOHTYP. CBobonHbIe
JJICKTPOMArHUTHBIC  KOJICOAHHWS B HJCATBHOM
5.15 Koye0aTebHOM  KOHType.  AHAJOTHs — MEeXIy

MEXaHUYECCKUMHU n SJICKTPOMAariuTHBIMHA

konebanusmu. ®opmymna Tomcona




5.2

5.1.6

5.1.7

5.1.8

3aKOH  COXpaHEGHMsI DHEPrUd B  HUACAIBHOM
K0JIe0aTeIbHOM KOHTYpE

By aeHHbIC MEXaHUYECCKUC KoJieOaHusl.
Pe3zonanc. Pe3onancHas kpuBas. BbIHYXIEHHbIE

SJICKTPOMArduTHBIC KoJIeOaHusI.

Ilepemennbiii Tok. CHHyCOMJAJIbHBIN IE€PEMEHHBIN

TOK.

5.19

5.1.10

MoIIHOCTh MNEPEMCHHOI'O TOKa. AMHJ'II/ITy,Z[HOG u

IIGI;'ICTBYIOHIGG 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

Tpanchopmarop. IlpomsBoacTBo, Tepenada U
norpebieHue ANEKTPUUYECKOM SHEPIHH.
DKoJorn4ecKkue pucku npu IIPOU3BOJICTBE
ANEeKTpUUeckoil sHeprun. KynbTypa MCnosb30BaHuA

SJICKTPOSHEPTHUHU B IMOBCEAHEBHOM JKU3HU

5.1.11

5.1.12

Texnuueckue YCTPOMCTBA: ceiicmorpad,

ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

[TpakTueckue padbotsl. MccaenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHHi rpy3a Ha HUTH OT JUTUHBI
HUTH ¥ Maccel rpysa. MccnenoBanue nmepeMeHHOro
TOKa B ILENU M3 IIOCIECA0BATEIBHO COEAUHEHHBIX

KOHJIEHCATOpa, KaTylIKU U Pe3UCcTopa

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

MexaHuyeckue BOJHBI, YCIOBUSI PacHpOCTPaHEHUSI.




[lepuon. CkopocTh pacnpoCTpaHEHUs U JJIMHA

BOJIHBI. HonepeqHHe " IPOAOJIbHBIC BOJIHBI

#i#Partt#t#t  Vatepdepennus u audpaxmus

5.2.2

MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3Byka. ['pomkocth 3Byka. BeicoTa
523 toHa. TeMOp 3ByKa

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI H3JIy4eHUS

ANIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
524 BeKTOpOoB E, B M v B 21I€KTpOMarHMTHOHW BOJIHE B

BaKyyMe

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTPAKEHHUE,

MIpeIOMIIEHUE, TOJISIpU3aIus, nudpakims,
22 untepdepenimsa.  CKOPOCTh  AIIEKTPOMATHUTHBIX

BOJIH

[[lxkana »snexTpoMarHUTHBIX BOJH. [IlpuMeHeHue
526 AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[TpuHTIATIBI pPagnuoCBsI3U u TEJIEBUJICHUS.
5.2.7 Panuonokamusi. DIEKTPOMarHUTHOE 3arpsi3HEHUE

OKPYXaIOIIeH Cpebl

TexHuueckue YCTpOMCTBA: MY3BIKaJIbHbIE
£ g WHCTPYMEHTBI, YJIbTPAa3BYKOBasg JMArHOCTUKA B

TEXHUKE M MEIULUHE, paxap, paauONPUEMHUK,

TeNeBU30p, aHTeHHa, TenedoH, CBY-neus




5.3

OIITHUKA

[IpsmonuHeiiHOe  paclnpoCcTpaHEHHE  CBeTa B

>31 oHOpoHO# cpene. JIyu cera
OtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
>32 [Toctpoenre n300pakeHNH B TUTOCKOM 3epKajie
[Ipenomnienne cBera. 3akOHbI TMPEIOMIIEHUS CBETA.
>33 AOGCOIOTHBIN 110Ka3aTeNb MPETOMICHUS
IlonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIM yrou
>34 MIOJIHOT'O BHYTPEHHET O OTPAKEHUS
Hucnepcust cBera. CIoXHBIA cOCTaB 0eOTo CBeTa.
535
LBet
CoOuparomiue M pacceuBarole JHMH3bl. TOHKas
nuH3a. DokycHOe paccTosHME M ONTHYECKas cuiia
5.3.6 ToHKOM JMH3bl. IlocTpoeHue wu300pakeHHil B
coOuparoImMx M pacceuBaloIIUX JHuH3aXx. Popmyna
TOHKOM JIMH3bI. Y BEJIMUECHUE, JaBAEMOE JINH30M
5.3.7 ITpenensl IPUMEHUMOCTH F€OMETPUUECKON ONTUKH
Wntepdepenius cera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HaOMIOACHUSI MAKCUMYMOB I MUHUMYMOB B
>38 UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HBIX
KOT'€pEHTHBIX HCTOYHUKOB
539 Hudpakmuss  cBeta. JudpakuuoHHas pemérka.

VYcinoBue HaOMIONEHUS TIABHBIX MaKCHMYMOB IIpH




naacHuu MOHOXPOMAaTHYECKOI'O CBE€Ta Ha

TU(PPAKINOHHYIO PEIIETKY

5.3.10 [Tonstpusanus ceera
Texnuueckue YCTpONCTBA: OYKHU, ayna,
¢doroanmnapar, NPOEKLMOHHBIN anmnapaT, MUKPOCKOII,
>311 TENeCKON, BOJOKOHHAS ONTHKA, JU(ppaKIHMOHHAS
pEIIETKA, OJIAPOUL
[Tpaktuyeckue paboTel. M3mepeHue mokasareins
5310 IIPETOMIICHUS. Uccnenosanue CBOICTB

n300pakeHU B JMH3aX. HaOmropeHwe nucriepcuu

CBCTa

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'paHnLIBI TPUMEHUMOCTH KIIACCUYECKON MEXaHUKH.
ITocTynatel TEOPUHU OTHOCHUTEIIbHOCTH:
WHBAPUAHTHOCTb MOAYJISl CKOPOCTH CBETA B BaKyyMe,

MPUHITAIT OTHOCUTEITFHOCTH DUHINITEHHA

OTHOCHUTENHLHOCTD OJHOBPEMCHHOCTH. 3amemienne

BPEMCHH U COKpAIICHUC NJINHBI

6.3

3Hepr U U UMITYJIBC CBO6OI{HOﬁ YaCTHUIIbI

6.4

CBs3b Macchl ¢ 3Hepmel71 U UMITYyJIbCOM CBO6OI{HOI71

YaCTHUIIbl. DHEPTHUS MMOKOsI CBOOOTHON YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU




7.2

dotonsl. Dopmyna [Tnanka cBsa3u sHEprun GoToHa C

rid ero 4acToToi. DHeprus 1 UMIyibc (POTOHA
OtkpeiTHe U uccnenoBanue ¢Gorodddexra. OnbITH
iz A.T". CroneroBa. 3akoHs! poTtoaddexra
VYpaBuenue  DiHmTeiiHa g doTodddekra.
r13 «Kpacnas rpanuna» potospdexra
7.1.4 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.15 XUMHUYECKOE JICVCTBHUE CBETA
Texnuueckue yCTpoOiicTBa: (hOTORIEMEHT,
716 doTonaTunk, conHeunas 6atapes, CBETOAUO
CTPOEHUE ATOMA
Mopens aroma Tomcona. OnbiTel Pezepdopa mo
7.2.1 UCCIIEI0OBAHUIO CTPOEHHU atoMa. [InanerapHas
MOJIENTb aTOMa
IToctynatel bopa. HM3nydeHne W DOIJIOLIEHHE
(GOTOHOB TNpHU IEepexoJe aToMa C OJHOIO YPOBHS
122 SHepruu Ha Jpyroil. Buael cnektpoB. CrekTp
YPOBHE PHEPTUU aTOMa BOJIOPOJIa
BosHoBBIE cBOMcTBa wactull. BomHbl ne bpoins.
7.2.3 KopnyckynspHo-BostHOBOM — myanusm.  Judpaxiums
AIIEKTPOHOB Ha KPUCTAIIaX
194 CrnoHTaHHO€ ¥ BBIHY)XKJIEHHOE  H3JIy4YEHHE.

Y CTpoiicTBO M MPUHIIMIT paObOTHI J1a3epa




7.2.5

7.2.6

TexHuueckne yCTpOMCTBA: CHEKTPAJIbHBIM aHAIN3
(crieKTpoCKoOII), J1a3ep, KBAHTOBBIN KOMIIBIOTED
[Tpaktuyeckue pabotsl. Habnromenue nmuHeiRvaToro

CIEKTpa

7.3

ATOMHOE APO

7.3.1

7.3.2

7.3.3

Mertobl HaOJIIOICHUS 5 perucTpanuu

SJICMCHTAPHBIX YaCTHUIL]

OtkpeiTie pamuoakTuBHOCTH. OmnbiTel Pesepdopna
0  ONPENEICHUI0  COCTaBa  PaJWOAKTHBHOTO
w3nydenus. CpoiictBa anb(da-, Oera-, ramma-
U3Ty4YeHUs. BiusHue paanoakTHBHOCTH Ha IKHUBbBIE

OpraHU3MbI
OTkpeITHE TPOTOHA U HEUTpoHA. HykiioHHas Moenb
anpa [eitsenbepra — HBanenko. 3apsan smpa.

MaccoBoe uncio sapa. M3otomnst

7.3.4

Anbda-pacniaa. DIeKTPOHHBINA U TO3UTPOHHBIN OeTa-
pacnana. ['amma-usnydeHune. 3aKOH paJHMOAKTUBHOTO

pacmajna

7.3.5

7.3.6

7.3.7

3Heprm{ CBS3U HYKJIIOHOB B ApC. H,Z[CpHBIe CHIJIBI.

Jedext maccsl sapa
SAnepHble peakuuu. JleneHne u CUHTE3 siep

Anepupiit  peaktop.  TepMoOsSiA€pHBIA  CHHTE3.

[TpobnemMbl M TEPCHEKTUBBI SACPHONH SHEPreTHKH.




DKOIOTHUECKHE ACIIEKThI H,HCpHOfI SHEPICTUKU

7.3.8

7.3.9

DnemMeHTapHble 4YacTulbl. OTKpBITHE TO3UTPOHA.
OyHAaMEHTAJIbHBIE B3aUMOJEHCTBUS
TexHudyeckue  yCTpOWCTBAa:  JO3UMETpP, Kamepa

Bunscona, sigepHslif peakTop, arToMmHas 6omba

7.3.10

8.1

8.2

8.3

[IpakTnueckue pabotel. McciemoBaHue TPEKOB
qacTuIl (110 TOTOBEIM (hoTorpadusim)

OJIEMEHTBI ACTPO®U3UKU
Bun 3B&3gHoro Heba. Co3Be3aus, spKHE 3BE3MBI,
IUIAHETEI, UX BUAUMOC IBIKCHUE
Conneunas cucreMa. IlmaHeTsl 3eMHOM TIpyNIbI.
[InaHeThI-TUTaHTBl W WX CIIyTHUKH, KapJMKOBbBIE
mIaHeTel. Manble Tena COoTHEYHOM CHCTEMBI
Comnnne, ¢orochepa u armochepa. ConHeuHas

AKTHUBHOCTb

8.4

Hctounnk sHeprun ConHLa U 3BE311

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBCTHMOCTB, pa)myc, TeMnepaTypa, X B3aUMOCBA3b.
JunarpamMMa «CHEKTpPaJIbHBIM KIacC — CBETUMOCTbBY.
3BE3IbI IVIAaBHOM IIOCIIENOBATEIILHOCTH. 3aBHCUMOCTH
«Macca — CBETHMOCTbY» JUIl 3BE31  IJIaBHOM

OCICA0OBATCIIBHOCTU

8.6

Buyrpennee  ctpoenue  3BE3n.  CoBpeMeHHbIE




8.7

8.8

NpEACTaBJICHUA O IIPOUCXOXKIACHHK W 3BOJTOLIUHA

ComHria v 38631, DTanbl )KU3HU 3BE3

Mneunslii Ilyte — Hama [anaktuka. CoupanbHas
CTpyKTypa l'anakTuku, pacnpezneieHue 3BE31, raza u
nputn.  Ilonoxkenne wu  gBuxkenue ConHoa B
[Nanaktuke. Ilnockas u cdepuueckas MOJICHUCTEMBI

TlanmakTukun

Tunsl ranaktuk. PaavoranakTuku UM KBazaphbl.

YeEpHble IBIPHI B SIpax TalaKTHUK

8.9

8.10

Bcenennas.  Pacmmpenne  Bceenennoil.  3akoH
Xab0ma. Pasberanue ramaktuk. Bo3spact m paamyc
Bceenennou, teopus bonbmoro B3psiBa. Mozenb

«ropsuer Beenennol». PenukroBoe usinyuenue
MacuirabHas CTpyKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie po0IIEMBbI

ACTPOHOMHHU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

» ®msuka, 11 krace/ Maxumes I'.J1., byxosues b.b., Yapyrua B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomecTBo «M31aTenscTBo
«IIpocsemieHue»

A. I1. PeimkeBuu. COopHuK 3a1a4 no pusuke. 10-11 kmacesr, 2018

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1.®uzuka: yueOHnuk ais 10 kiacca 001eoopa3oBaTeNbHbIX yupexxaenuit / I, 5.
Msxumies, b. b. byxosues, H. H. Cotckuii. - M.: IIpocBemenue, 2017.»

2. ®usuka: yueOnuk mis 11 kimacca o6meodpazoBaTenbHbIX yupexaenuid / I, 5.
Msxkuiues, b. b. byxoBues, B.M. Hapyrus. - M.: [Ipocseuienue, 2014.»

3. A. I1. PeimxeBuu. COopHuk 3anau no ¢usuke. 10-11 kmaccsr,2007

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
. bubnmoreka — Bcé o npeamety «®dusukay (http://www.proshkolu./)

2. BuneoomnsiTel Ha ypokax ( http://fizika-class.narod.ru/)



3. Karanor ®enepanbHOro neHTpa MHPOPMaIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/): mHbOpPMALIMOHHBIE, AIEKTPOHHBIC YIIPAKHEHUS,
MYJIbTUMENA PECYPCHI, JIEKTPOHHBIE TECTHI
4. Matepuansl K ypokaM ¢usuku o temam (http://class-fizika.narod.ru/)

5 Odummanpasiii nHGOpMarmonHsii moptan EI'D (http://www.ege.edu.ru/)

6. DIEKTPOHHBIE 00Pa30BaATEIBHBIC PECYPCHI U3 SAMHON KOJUIEKITUHU ITU(POBBIX
obpasoBarenbHBIX pecypcoB (http://school-collection.edu.ru/)

OueHouyHble MaTEePHUAJIBI.

Hrorosasi konTpobHasi padora 10 kiaace
Bapmuanr 1.

1. Ha pucynke 2.01 nokasan rpaduk 3aBUCUMOCTU CKOPOCTH JIBUXKEHUS Tella OT BPEMEHH.

[Toctpoiite rpaduk yCKOpEHHUS 3TOTO Tena.
Aviufc puc.201

20
2. ABTOMOOWIIb 32 2 MHMH yBEJIMUYHUII CBOIO CKOPOCTH OT 18 kM/4 10 72kMm/4. C

KaKUM YCKOPEHHEM JIBUTAJICS aBTOMOOWMIIB?
10
3. Teno maccoii 100 r nBrxeTcst co cKopocThio 15 cm/c. KakoB nmmysbe

» Tema?
1 2 5 te

4. Ha rpaduke (CM. pHUCYHOK) TMPEACTaBIECHO H3MEHEHUE
temnepaTypbl T BemiecTBa ¢ T€YEHHEM BpeMeHU t. B HadyaibHBIN
MOMEHT BPEMEHHU BEIIECTBO HAXOAWUJIOCh B JKUAKOM COCTOSHUMU.
Kakast u3 TO4eKk COOTBETCTBYET Haday Mpolecca KOHJICHCAIUH?

5. B cocyne HensMeHHOTO 00bEMa HAXOAUTCS UACATBHBIN T'a3 B
konruecTBel Monb. Bo ckonbko pa3 yBenMUUTCS JaBJI€HUE Ta3a Ha CTEHKU COCYa, eCIH
N00aBHUTH B COCY/I el 3 MOJIb TOTO XK€ ra3a, a abCOMOTHYIO TEMIIEpaTypy ra3a yMEHbIIUTH B 2
paza?

Tenmosas mammua ¢ KIIIT 40 % sa muxa paGoTsl OTAAET XOJOAHJIBHUKY KOJHMYECTBO
Tennorel, paBHoe 60 J[I:x. Kaxkoe KoJMMYecTBO TEILIOTHI MAIIMHA [OOJAYYaeT 3a IIHKJI
OT Harpesarteaa?

7. Tpu pe3ucropa BKiIIOUEHHI B Liemb HanpsbkeHneM 10B.Kakosa cuia Toka B

oOueit nenu? 30M
= 4o |
-



8. Cuna toka B npoBoanuke 0,25A, a npuioxeHHoe HanpshkeHne Ha ero konnax 20B. Kak
U3MEHUTCS CHJIa TOKA Ha 3TOM NPOBOAHUKE, €CIIM HAIPSKEHUE YBEIMUUTh B 2 pa3a?

9. DnekTprUecKas Ierb COCTOUT U3 UCTOYHHKA TOKA BHYTPEHHHUM conpoTHBiIeHueM 1 OM ¢
D/1C, pasuoii 10 B, pesucropa conporusiiennem 4 Om. KakoBa Cuiia Toka B 1ienu ?

OIHH MOJb OZHOATOMHOIO HAeaJbHOTO rasa y4acTByeT B mpomecce P 3

1-2-3, rpaduk KoToporo u3o0pa)XéH Ha PHCYHKE B KOODAHHATAX
p-V, rae p — naBieHue rasa, Vv — o6néM rasa.

-
Lou]

Kax namensiorcsa abcoaioTHas Temneparypa rasa T B xoje npouecca

1-2 u KOHUEHTpanMs MOJIEKYJ raza n B xoje mpouecca 2—37

Jia xaaoid BeJMYHHBI ONpEAEJHTE COOTBETCTBYIOIIMM XapakTrep
U3MEeHEeHUA:

1) yBermuuBaercs 2) ymeHBIIaeTCA 3) He M3MeHAETCHA

Banummre B Tabnuny BeiGpaHHBle MUbPHL AIA KAMA0H (usdudeckoil BenuuuHbI. I[udpe
B OTBETE MOTYT HOBTODATHCH.

AbconoTHas TeMmneparypa KoHnenrpanusa MOJMeKyJ rasa
rasa B xofZe mpouecca 1-2 B Xofe mporecca 2—3

HUTorosasi kKOHTpoOJILHAsE padoTa no pusuke 10 kiace

Bapuanr 11

Yacmo 1. (Buibepume eepHblii gapuanm omeema)

1. Ha pucynke 2.01 nokasan rpaguk 3aBUCUMOCTH CKOPOCTH JIBUXKEHHUS Tella OT BPEMEHH.
Kakoii u3 npennoxeHHbIX TpauKOB BbIpaxaeT rpaduk YCKOpPEHHUs 3TOro tena?

A awic? A et
5 5
& =2 9 b.c =T a4 =2: 9 b.c
) =5,
A. b
Ao mfc?
5
T & o2: 8 &:
-5

I.

2. ABTOMOOWIIb 332 2 MHH YBEIIMYHII CBOIO OT 36KkM/d 10 122,4xkm/4. C KaKuM YCKOpEHHUEM
JIBATAJICA aBTOMOOUIIE?

A. 0,1 m/c%; B. 0,2 m/c%; B. 0,3 m/c%; T. 0,4 m/c2.



3. C kakoii cuI0i IPUTATUBAIOTCS JABa kopabist maccamu o 200001, HaxoAsSImUxcs Ha
pacCTOAHUU 2KM JIPYT OT apyra?

A. 6,67 MxH; b. 6,67mMH; B. 6,67H; I'. 6,67TMH.

4. 3 Moub BOZOpOJIa HaXoAaTcs B cocyze npu temmnepatype 7. Kakosa remnepatypa 3 Moiib
a30Ta B COCY/IE TOTO e 00beMa U Ipu ToM ke napineHun? (Bogopon u a3ot cunrars
u7eabHBIMU ra3aMu)

A. 28T; b. 14T; B. 2T .7

5. Ha rpaduxe (cM. pUCYHOK) MIPEACTAaBICHO
M3MEHeHue Temneparypsl T BelecTBa ¢ TeYEHUEM
BpeMeHU t. B HauanbHBIM MOMEHT BPEMEHHU BEILECTBO
HaxO0JIUJIOCh B KPUCTAININYECKOM cOoCTOsIHMU. Kakas u3
TOYEK COOTBETCTBYET OKOHYAHUIO IIpoLiecca
I1aBiIeHUs?

A.S; b. 6; B. 3; I.7.

6. Cwuia toka B mpoBoanuke 0,12A, a npuioKeHHOe HapshKeHre Ha ero konnax 12B. Kak
U3MEHUTCS CHJIa TOKA Ha 3TOM IPOBOJAHUKE, €CIIU HAIIPSDKEHHE YMEHBIINUTD B 2 paza?

A. YBenuuutcs B 2 pa3za; b. Ymenbiutes B 2 pasza; B. YBenuuutcs B 100 pa3; I'. He usmenurcs.

7. KakoBo cOmpOTUBJICHHE yUacTKa IEMH, COAEpIKaIleM TPU PE3UCTOPa, 5 o

COCIMHEHHBIX TaK, KaK MOKa3aHO Ha PUCYHKE? =
L]

A. 11 Om; b. 4,5 Owm; B. 3 Om; I'. 1,2 Om.

Yacmo 2. (Pewume 3a0auu)

8. JlBurasce ¢ HayaJIbHOM CKOPOCTHIO 36KM/4, aBTOMOOMIIB 3a 10c mporen myts 105M. C kakum
YCKOPEHUEM JIBUTajiCsl aBTOMOOUIIb M KaKyl0 CKOPOCTh OH MpHoOpelt B KOHLE ITyTH?

9. Ha pucynke | nan rpa¢uk uzonporecca. IlpeacraBpre ero B 0CTaIbHBIX
KOOpJMHATaXx.

10. K ucrounuky Toka ¢ 3/IC 12 B u BHyTpeHHUM conpoTtusienuem 0,5 Om npucoenuHeHa
IeTb, COCTOSIIAs U3 ABYX MPOBOIHUKOB 1O 15 OM KakKIbli, COETMHEHHBIX MEXTY COOOH
NapajuIeIbHO, U TPETHEr0 IPOBOJAHMUKA CONPOTUBIEHUEM 4 OM, TPUCOEAUHEHHOTO
MOCJIeI0BATENbHO K IBYM NEPBhIM. UeMy paBHa CHJIa TOKA B HEPA3BETBIEHHOW YacTH U
HaIpspKEHUE Ha KOHLAX Lenu?



HToroBast KOHTpOJbHAs paboTa 3a Kypc (pu3uku 11 kinacca
BapuantNel

1. JlnuHa akTHBHOM YacTy mpoBoHUKA 20 cM. YT0JI MEK/y HapaBJIEHUEM TOKA U UHIYKLIUEH
MAarHUTHOTO TOJIsl PaBEeH 90°. C kaKoii cuI0if MArHUTHOE TIOJIE C unaykiuen SOmTn
NeICTBYET Ha IPOBOJHUK, €CJIM CHila ToKa B HEM 10 A?

2. OmpenenuTe MHAYKTUBHOCTD KAaTYIIKH, KOTOPYIO IIPH CUJIe TOKa 6 A MPOHU3BIBAET
MarHuTHbIA motok 120MBO.

3. YCTaHOBUTH COOTBETCTBHE:

A. MaruuTHBIN ITIOTOK 1. Tn
b. MarauuTtHast UHIYKIUS 2. JIx
B. MHayKTUBHOCTH 3.Tn

4. Bo
A b B

4. OquH pa3 METaNIMYeCKOe KOJIbIIO 1a/1aeT Ha CTOSIIIMNM BEPTUKAIBHO II0JIOCOBOM MarHUT Tak,
YTO HaJIeBAeTCsl Ha HEro, BTOPOH pa3 Tak, uTo MmposieTaeT MUMO Hero. InockocTs Kosbiia B 000MX
cllydasx TOpU30HTalIbHa. TOK B KOJIbLIE

1) BO3HHUKaeT B 000MX CIIydasx
2) He BO3HHMKAaeT HH B OJTHOM U3 CIIyYacB
3) BO3HHKACT TOJILKO B IIEPBOM CiIydae

4) BO3HHKACT TOJIBKO BO BTOPOM CJIydac

5. Haiinute 3J1C unaykiuu B KoHTYpe, eciu 3a 0,01c MarHUTHBIN OTOK yBenuuuics Ha 400
MBO.
6. DneKTpOMarHuTHas MHAYKIHS — 3TO:
1) siBneHue, xapakTepu3yloliee JeiCTBIe MArHUTHOTO MOJIs Ha IBMKYILUNCS
3apan;
2) siBJICHHE BO3HUKHOBEHHS B 3aMKHYTOM KOHTYPE 3JIEKTPUUECKOT0 TOKA MPHU
W3MEHCHUU MarHUTHOTO ITOTOKA;
3)siBNeHHE, XapaKTePHU3YIOIee JACHCTBUE MArHUTHOTO TIOJISl Ha MIPOBOHHKK C
TOKOM.

7. MaremaTuyeckuii MassTHUK COBEpIIAeT CBOOOAHbIE rapMOHUYecKHe Kosebanus. Kakyro
BEJIMYMHY MOXKHO OTIPEICITUTh, €CITA U3BeCTHBI JutnHA | u mepuon konebanuit T masiTHUKA?

1) maccy m MasTHHKa

2) yckopeHue cBOOOJHOro MajaeHus ¢

3) ammautyny A KoneGaHUI MasTHHKA

4) MaKCHMAJIbHYIO KUHETHYECKyto sHepruto Wy MasTHUKa

8. Ha pucynke noka3zas rpaduk 3aBUCUMOCTH CHJTBI TOKA B METAJUTHYECKOM ITPOBOJIHUKE OT
BpeMeHu. OmnpenennTe 4acToTy KojeObaHuil Toka.

I, Ad
0,2

0,11—

1)8Tn
2)0,125Tn




3)6 Ty
4)4Tn

9. Paccrostane mexxy Ommkaimumu rpe6Hsimu BomH 10M. KakoBa gactora yapoB BOJIH O
KOpITyC, €CJIU CKOPOCTh BOJIH 3 Mm/C ?

10. JIyu cBera magaer Ha IJIOCKOE 3epKajo. Yo OTpakeHus paBeH 24°. YTou MexIy
[a/IAl0LIUM JIYy4OM U 3€pPKaJIOM.. ..

11. Ecnu nmpeaMeT HaXoIuTCs OT COOMPAIOIIEH JTHH3BI Ha PACCTOSHUU OOJIBIIE ABOWHOTO
(hOKYCHOTO PACCTOSIHHMS, TO €T0 U300paKeHHE OYIeT. ..

ITI 1 1 1 |

3F 2F F F 2F 3F

12. Kakoe onTu4eckoe siBIICHUE OOBICHICT PayKHYIO OKPACKY MBUIBHBIX ITy3BIPEii?
1) Qucniepcust  2) qudpakmus  3) UaTepdepennus  4) [onspuzammst

13. HenpepsiBHbie (CIUIONIHBIC) CIIEKTPBI JAIOT TEIA, HAXOISIIHAECS
A. TOJIBKO B TBEPAOM COCTOSIHUM IIPU OYEHBb OOJIBIINX TEMIIEpPAaTypax;
b. B ra3000pa3HoM MOJIEKYJISIPHOM COCTOSIHMH, B KOTOPOM MOJIEKYJIbI HE CBSI3aHBI MJIM CI1a00 CBSI3aHbI
ApYyT € APyToM;
B. B ra3000pa3zHoM aTOMapHOM COCTOSIHUH, B KOTOPOM aTOMBI MPAKTUYECKU HE B3aUMOJCHCTBYIOT

ZIPYT C APYTOM;
F. B TBCpI[OM WK KUJKOM COCTOSHHH, a TAKXKC CUJIIbHO CXXATbIC I'a3bl

14. Kakoe U3 MNEPEUYUCIEHHBIX HWXKE JJIEKTPOMArHUTHBIX M3JIyYEHUH HMeEeT
HauOOJBIIYIO YACTOTY?
A. PagnoBOJIHEL.
b. NudpakpacHoe usnmydeHue.
B. Bugumoe uznyuenue.
I'. YaeTpaduoneToBoe U3aydeHUeE.
J. PEHTT€HOBCKOE U3JTyYEHHUE.
15. Kakoe 13 npuBeIEHHBIX HUKE BBIPAXKEHUH onpeessieT NOHATHE Tucnepcus?
A. HanoxeHne KOrepeHTHBIX BOJIH.
b. Pa3noxxeHue cBera B CIIEKTp MPH MPETOMIICHUH.
B. IIpeobpa3zoBaHue eCTECTBEHHOTO CBETA B IJTIOCKOMOJIIPU30BAHHBIM.
I'. Orubanue BOJIHOM NPensTCTBUI.
J1. HacTdHOE OTpa)K€HHE CBETA HA pa3zelie IBYX Cpe/l.

16. Hammcats HeocTaromme 0003HAYCHHS B CIISAYIONICH SIIEPHON PeaKIuy:
? +H = 12M924 + 2He4
2
17. Atom Hatpus 11 Na 3 COJIEPIKHUT

1) 11 nporoHoB, 23 HelTpoHa u 34 351eKTpOHA



2) 23 mpotona, 11 HeliTpoHOB U 11 351eKTPOHOB
3) 12 npotoHos, 11 HEHTPOHOB U 12 3IEKTPOHOB
4) 11 npoTtoHOB, 12 HEUTPOHOB U 11 37EKTPOHOB

18. Onpenenure, Kakue U3 peakil Ha3bIBAIOT TEPMOSIEPHBIMU
A. Peakuuu neneHus JE€rkux siaep
b. Peakuuu neneHus TSOKENbIX A1€p
B. Peakuuu cuHTe3a MEXIY JETKUMU sIApaMU
I'. Peakuuu cuHTE3a MEXKIY TSKEIIBIMU SAPAMHU

BapuantNe2
1. Tlo xaTyuike mpoTeKaeT TOK, CO3JAr0IINi MarHUTHOE moJie sHeprueit 5 Jhx. MarHuTHbIHA
noTok yepes karymky 10 BO. Haiitu cuny Toka
2. Ompegenute CUITy TOKa, MPOXOASIIETro MO MPSMOINHEHHOMY IPOBOTHUKY,
MEePIEHIUKYIISIPHOMY OJTHOPOJTHOMY MAarHUTHOMY TIOJIO, €CJTM Ha aKTUBHYIO YacTh
npoBoaHukKa JinHOM 10 cm aeiictByer cuna B 50 H npu marnutHoi nnaykuuu 20 Ti.
3. YCTaHOBUTH COOTBETCTBHE:

A.MarnuTHas UHIYKUUA 1.TH

b. UHayKTHBHOCTH 2. Tn

B. MarauTHbIN IOTOK 3.A
4. Bo

A b B

4. OnuH pa3 MoJI0COBOM MarHMT MaJaeT CKBO3b HETMOABIKHOE METANIMYECKOE KOJIBIO FOKHBIM
MIOJIFOCOM BHU3, BTOPOI pa3 CeBEPHBIM MOIOCOM BHU3. TOK B KOJblIe

BO3HHUKAET B 000UX CITydasix
HE BO3HHMKAET HU B OJIHOM U3 CITy4aeB
BO3HUKAET TOJBKO B IIEPBOM Cllydae

BO3HHKACT TOJILKO BO BTOPOM CJIydac

5. Uemy paBHO U3MEHEHHE MarHUTHOTO MOTOKa B KOHTYype 3a 0,04¢c, eciiv mpu 5TOM BO3HUKIIA
OC uanykunu 8B?
6. MHAYKIIMOHHBINA TOK BOSHUKAET B JIFOOOM 3aMKHYTOM MPOBOJIAIIEM KOHTYPE,
eCIIu:
1) KonTyp HaxoauTcs B OTHOPOJHOM MarHUTHOM IIOJIE;
2) KoHTyp ABHKETCS TIOCTYIATEIHHO B OJTHOPOIHOM MarHUTHOM IT0JIC;
3) M3MeHseTcs MarHUTHBIN MMOTOK, MPOHU3BIBAIOIINN KOHTYD.

7. Kak u3aMeHHTCs Iepuo/] MajibIX KojieOaHUi MaTeMaTHUECKOro MasiTHUKA, €CITH €ro JJTUHY
YBEJIMYUTH B 4 paza?



1)yBenuuwmrcs B 4 pasza 3) ymenbmuTes B 4 pasa
2) yBeIMYHTCS B 2 pasa 4) yMeHbIIUTCS B 2 pasa

8. Ha pucynke nmokasan rpaduk 3aBUCUMOCTH CHJIBI TOKA B METAJUIMYECKOM IMPOBOTHUKE OT
BpemeHH. OrnpenenuTe aMIIUTY 1y KojJeOaHui Toka

nat ' 1)0,4 A
0,2 - - 2)0,2 A
1 2 I 3)0,25 A
0177\ 4)4 A
0. T
-0,1_“ - t..v_. ;
; 1
L8]~ .
] | ! l

9. J/IlunaMuK MTOJKITIOYEH K BBIXOY 3BYKOBOTO reHeparopa. Yactora xonebanwuii 170 I'm.

Ol'[peI[eJ'II/ITe AJINHY 3By1(0BOI71 BOJIHBI B BO31yX€C, 3HasA, YTO CKOPOCTb 3By1(0BOI>i BOJIHBI B BO31yX€
340 m/c.

10. JIyu cBeTa magaeT Ha MJIOCKOE 3€pKasio. YTOJI OTpakeHus paBeH 12°. Onpenenure yroi
MEXy TaIAI0IIHM JIY9OM H 3€PKAJIOM.

11. Ha pucyHKe 1MOKa3aHo IOJIOKEHHE JTMH3bI, €€ TJIaBHON ONTHYECKOW OCH, TIIaBHBIX (DOKYCOB U
npeamera MN, moctpoiite n3o0paxeHue mpeaMeTa.
5 Onuumre ero CBOMCTBA.

12. Kakoe siBjieHHE TOKA3bIBAET, YTO CBET — ATO MOIMEepeyHasi BOIHA?
1) Aucnepcust  2) Audpakuus  3) Uarepdepenuns  4) [longpuszanus

13. BemiecTBo B ra3000pa3HOM aTOMapHOM COCTOSTHUM JIAeT:
A. HENpepBIBHBIN CIEKTP U3JIy4CHUS B. nmonocarslii ciekTp u3iydeHus
b. nmuHENYaThIN CIEKTP U3TyUYECHUS I'. ciiomHOM CekTp MOrIoMEeHus
Jl.;mostocaTelii CIIEKTp MOMIONIEHUS

14. CnexTpasbHbII aHAJIU3 MMO3BOJISIET OMPEIETUTh!

A. XUMHYECKHI COCTaB BEIECTBA; I'. maccy Tena;
b. ckopocTh aBMkKEHUS Tena, . Temneparypy Tena;
B. 00beM Tena; E. naBnenue Bo3nyxa.

15. T'enepatop BUY pabotaet Ha yactore 150 MI'11. J[;iiHa BOTHBI 37I€KTPOMAarHUTHOTO
U3ITy4eHUs paBHa...



16. Kakoe u3 Tpex TUNOB u3aydeHui ( o-, - Win y-u3ydeHue) ooaagaeT Hauooben
MIPOHHKAOIIEH CITOCOOHOCTHIO?

1) o -u3nyueHue
2) B -uznyucHue
3) y -uziyucHHe
4) Bce MPUMEPHO B OJIMHAKOBOI CTEIICHU
17. OnbiTel 3. Pesephopaa mo paccesHUIO 0-4acTHUI] TOKA3aJIH, YTO
A. 1104YTH BCsl Macca aToMa COCpeJOTOUECHA B sifpe.
b. s1po umeeT noI0KUTENIbHBIN 3aps .

Kakoe(-ue) u3 yrBepxaeHuil npaBuibHO(-bl)?

1) Tonpko A
2) Tonbko b
uA,ub
4)uu A, uu b

24
18. Onpenenure cocraB atoma Maraus 1oMg™" .
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