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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl 1O (PU3MKE HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNbTAaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeameTa « Du3nkay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOrMM B cdepe HSHEPreTUKd, TPaHCHOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

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



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

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

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

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

Hoes sxonocuzayuu peanuszyeTcss TOCPEACTBOM BBEIEHUS DJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIpOIlecca HUCXONIS U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U UHTErpUpPYs 3HAHUA U3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OpPYAOBAHUS JIOJKHBI OBITh IHOCTPOEHBI 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 (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOyYarOUIMXCS K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

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

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

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

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIIOCOOOB pELICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPYXKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIOBATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme Mo (U3MKE TMepeyeHb JabOpaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

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

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH 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 TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUIS. MaTEpUAIIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTE€pUAIbHBIX 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 CKOJbXEHUS U cuiia TpeHus nokos. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[ToTeHunanbHas SHEPrUsl. [ToTenuuanbHas SHEPTUs yIOpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUSA 4YacTULl BemecTBa. Moaenu CTpOEHHUs ra3oB, XUJIKOCTENM U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIOIIAE TUCKPETHOE CTPOSHWE BeImecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Ta3a. Buasl  Teronepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolrieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod MamuHbl. [{ukn KapHo M ero ko3¢ @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruu Tejaa MPH COBEPIICHUU PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

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

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

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  snektpocrarmueckoro  mojsa.  I[lorenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[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 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

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

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

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

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

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



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

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

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

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

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

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

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

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

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

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

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN HWHIYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

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

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

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue CaMOMHIYKLIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

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

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

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

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

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

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

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens IMHUY AJIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

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

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtogenue orpakxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI 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

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

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

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie ¥ pacceuBarolye JUH3bL. ToHkas mwmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M MPEIIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



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

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

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

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

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

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPTrUU aToMa BOJIOPO/IaA.

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

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII 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

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

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

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

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

SnepHble peakunu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

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

ConHeuHas cucteMma.

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



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

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C KCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

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

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

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

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



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

Texnonocus: JIMHAMA DJJICKTPOINlEpenad, TIEHEepaTop IIEPEMEHHOrO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMU

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpeamera «Ou3nka» JOHKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOIrO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

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

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

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

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HAHHE TJI100aJIbHOTO
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, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

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

METAIIPEJMETHBIE PE3YJIBTATBI

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



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEeHTbl IJIsi J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 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 (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKAHUS B pa3IUYHBIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NIPEANOCHUIKM  KOH(JIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHM C y4éToM 0OIIuX
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
COBMECTHOM paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMbI, CTaBUTh U (POpMYyIHUpPOBaATH
COOCTBEHHBIC 3aJ1aUH;

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

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS TO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

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

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

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

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

HPEAMETHBIE PE3YJIBTATBI

K 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 HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

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

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



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSIMOJMHEWHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCALMs, TUIABJICHUE, KPUCTAJUIM3alMs, KUTICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

ONMKCHIBATh MEXAHMYECKOE JBIKEHUE, WCIONb3Ys (DU3NUECKUE BEIMYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bU3MYEeCKU CMBICT HCIOJIb3yeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrysl XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Ysd (PU3HUYECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



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

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

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

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIB30BAaHUEM NPSIMBIX M3MEPEHUM, IPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJroaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM 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 YCJIOBUS 331a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

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

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

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



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

K 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 HAay4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEWUCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakius W OOJApU3alMS CBETa, JAUCHEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYH0  MPOBOJUMOCTb  pPa3lU4YHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCcTosHue U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJIEILHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

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

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

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

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1TA0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,



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

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHH C OMopoil Ha H3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHONW MH(pOpPMAIUH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKHU aHAIM3UPOBATH MOIy4aeMyr0 HH()OPMAIHIO;

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

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

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

paboTaTh B TpyHIe C BBHIMOJHCHUEM pPA3JIUYHBIX COIMANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pacCMaTpUBaeMON IPOOIIEMBI.

HN3menenus OOII COO B cooTBeTCTBMH ¢ NPUKa30M MHUHIIPOCBEILIEHUSA
Poccumn ot 09.10.2024 Ne 704 «O BHeceHMH U3MEHEHUI B HEKOTOPbIE NMPUKA3bI
Munucrepcrsa npocseuienus Poceniickoin ®deaepanum, Kacawumecst
(denepanbHbIX 00pa3oBaTeJbHBIX POrPAMM HAYAJBHOIO 00IIIEr0
o0pa3oBaHusi, 0CHOBHOI'0 00111ero 00pa3oBaHuUs U CPeAHEro 001ero
o0pa3oBaHus»

B denepanbHbIX U pervoHANBHBIX  MPOIEAYpax OIEHKHM KayecTBa
oOpa3oBaHUs WCHOJIb3YEeTCsl TepedyeHb (Koaudukarop) pachpenesieHHbIX II0
KJIaccaM TIPOBEpPsAEMBIX TpeOOBaHMM K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeILHON MPOTPpaMMbl CPEIHETr0 OOIIero o0pa3oBaHHUS W DJIEMEHTOB
cozepKaHus 1Mo pu3ukKe.

IIpoBepsiembie TPeOOBaHUS K Pe3yIbTATAM OCBOCHHMS OCHOBHOM
oOpa3oBareabHoi nporpammsl 10 (kiacc)



Kon

[IpoBepsiembie TpeAMETHBIE PE3YIHTATHl OCBOCHHUSI OCHOBHOM

npoBepsieMoro|  0OpazoBaTEIbHON MPOTPaAMMBI CPETHETO O0IIETO 00pa30BaHuUs
pe3ynbpTaTa
10.1 JleMoHCTpUpOBaTh Ha TIIpUMEpax poOJIb M MeCTO (U3UKU B

dbopMHpPOBaHUN COBPEMEHHON HAyYHON KapTUHBI MUPA, B PA3BUTUU
COBPEMEHHOW TEXHHUKM U  TEXHOJIOTMH, B  MPaAKTHUYECKOU
NEeSATEeILHOCTH JII0JIer

10.2

Y4uThIBaTh TpaHHUIBl TPUMEHEHUS U3YUYEHHBIX (U3MUECKUX
MOJEJICH: MaTepualbHas TOYKA, MHEpLUalIbHAs CHCTEMA OTCYETA,
aOCOJIIOTHO TBEPJOE TENO, WJCANbHBIA Tra3; MOJIEINU CTPOCHMS
ra3oB, KUJAKOCTEW U TBEPABIX TEJI, TOYCUHBIN JICKTPUYECKHUN 3apsij
- [IpH pelIeHnH (PU3NUECKUX 3aa4

10.3

Pacno3naBath (usnueckue sBiaeHUs (MPOLECCH) U OOBSCHITh UX
Ha OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KHHETUUECKOMN
TEOPUU CTPOEHUS BEIIECTBA U IJIEKTPOJMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE TaJICHUE
T€J, NBUKEHUE MO OKPY>KHOCTH, WHEPLMS, B3aUMOJICUCTBUE TE,
muddy3usi, OpOYHOBCKOE JBHMKEHUE, CTPOCHHE KHUAKOCTEH U
TBEpJBIX TEJN, HW3MEHEHHE oO0beMa Tel TMpU HarpeBaHUU
(OXJaXJIeHNH), TEIUIOBOE pPAaBHOBECHE, UCIIAPEHUE, KOHJECHCAIIMS,
IJIABJICHUE, KPUCTAJUIM3alMsl, KHUIIEHUE, BIIAXKHOCTh BO31yXa,
MOBBIIIICHNE JABJICHUS Ta3a MNpPU €ro HarpeBaHUM B 3aKPHITOM
COoCyle, CBS3b MEXAYy NapamMeTpaMH COCTOSIHMSI Trasa B
U30Ipolieccax; AMEKTPU3alus TeJl, B3aUMOECHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JBM)KCHHE, HCIOJIb3YysS (U3nYecKue
BEJIMYUHBI:  KOOpAWHATA, MyTh, IEPEMELICHUE, CKOPOCTbh,
YCKOpEHMEe, Macca Tella, Cuila, UMIIYJbC Tela, KUHETHYeCKas
SHEprusi, TMOTEHUUAJIbHAS JHEpPrusi, MexaHuueckas paboTa,
MEXAHUYECKass MOIIHOCTb; MPU ONHCAHUM MPABWILHO TPAKTOBATH
(bU3UYECKUIl CMBICIT MCIOJIb3YEMbIX BEJIWYMH, UX OOO03HAUYCHUS U
CAUHULIBI, HaXoauTh  (GOPMYJIbI,  CBSI3BIBAIOIIME  JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAMU

10.5

OnuceiBaTh W3y4YEHHBIC TEIJIOBHIE CBOWCTBA TEI W TEIJIOBBIC
SIBJICHUSI, WCTOJB3Yysd (U3HYECKUE BEIWYUHBI: JaBJICHHE Tasa,
TEMIIepaTypa, CpeaHsAs KWHETWYECKass OJHEPTUs XaOTHYCCKOTO
JBIDKEHUS MOJICKYJI, CPEIHEKBaJIpaTHYHAsl CKOPOCTh MOJICKYI,
KOJMYECTBO TEIUIOTHI, BHYTPCHHSS DJHEprus, paboTta Tasa,
KOd(PPUIIMEHT TOJIE3HOTO JIEUCTBUS TEIUIOBOTO JBUTATENS; MPU
OMMMCAHWKM  TPABWJIBHO  TPAaKTOBaTh  (U3MYECKUH  CMBICI




UCIIOJIb3YEMbIX BEITUYMH, UX 0003HAYEHUS U €IUHUILIbI, HAXOAUTh
dbopMyibl, CBSA3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C
JPYTUMU BETMYMHAM

10.6

OnuceiBaTh HM3YyYEHHBIE 3JIEKTPUYECKUE CBOMCTBA BELIECTBA U
AIEKTPUUECKUE sSBICHUS (MPOLECCHI), HUCHONb3Ys (U3HUECKUE
BEJIUYMHBL:  DJEKTPUUYECKUN  3apsll, DJIEKTPUYECKOe  IMoJe,
HaIpPsHKEHHOCTh TOJISI, MOTEHIMANl, Pa3HOCTh MOTEHIMAJIOB; IPH
ONMMMCAHUM  TPABWIBHO  TPAKTOBaTh  (U3UUECKUH  CMBICIH
UCIIOJIb3YEMbBIX BEJIMYMH, UX 0003HAYEHUS W €IMHUIIbI; YKA3bIBAThH
dbopMyibl, CBSA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C
JPYTUMU BETUYMHAMU

10.7

aHANIM3UPOBaTh (U3MUECKUE TPOLIECCHl W SBJICHUS, HCHOIb3YS
bu3rYecKue 3aKOHbI U PUHIIUIBL: 3aKOH BCEMUPHOTO TATOTeHus, |,
Il u Il 3axkonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM
DHEPTUH, 3aKOH COXPaHEHUS HMITYJbCA, MPUHIUI CYMEePIIO3UIINH
CWJI, TPUHIUI PABHONPABUS MHEPIHUAIBHBIX CHUCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETUYECKYI0 ~ TEOPUIO  CTPOEHHUS  BEILECTBa,
ra30BbIC 3aKOHBI, CBSI3b CPEHEN KHHETHUECKON YHEPTHH TEIIIOBOTO
JBHDKCHUSI MOJIEKYJI C aOCOJIFOTHOM TeMIepaTypoil, MepBbId 3aKOH
TEPMOJMHAMHKH; 3aKOH COXpPAHEHHs SJICKTPUUYECKOTO 3apsna,
3akoH Kysnona; mpu 3TOM pa3inyath CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE€ BBIPAKCHHE U YCIOBHUS (TpaHUIIB,
00J1acTH ) MPUMEHUMOCTH

10.8

OOBSICHATP OCHOBHBIE MPUHLIMIIBI JEHCTBUSA MAIlWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyarh YCIOBUS HX 0€30MacHOro
WCIIOJIb30BaHUs B IOBCEJHEBHON KU3HU

10.9

BBINONHATE  AKCHEPUMEHTHI MO  HCCIENOBAaHUIO  (PU3MUECKUX
SIBICHUN M TPOILIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpPEHUit; Mpu STOM (POPMyIHpPOBaThH MpodiemMy (3amady) H
TUIOTE3y Y4eOHOro »HKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEI0KEHHOTO o0opymoBaHus, MIPOBOINUTH OMBIT U
bopMyIUpOBaTH BEIBOIBI

10.10

OcCymiecTBIATh TPSMbIE M KOCBEHHBIE HM3MEPEHHUS (U3HUECKUX
BEJIMYMH; MPU 3TOM BHIOMPATHh ONTHUMAIBHBINA CIIOCOO0 U3MEPEHUS U
WCMOJIb30BaTh  U3BECTHBIE  METOAbl OLICHKM MOTPEIIHOCTEN
U3MEpECHUN

10.11

HccnenoBarh 3aBUCUMOCTH MEXAY (U3UYECKUMU BEITUYMHAMHU C
VCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN; NPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHPOBATh PE3YJBTATHl MOJYYCHHOW 3aBUCHMOCTH




(1)I/ISI/IIICCKI/IX BCJIMYKWH B BUJC Ta6JII/II_I 141 Fpa(I)I/IKOB, JACJIaTh BBIBO/bI
I10 pE3yjbTaTaM UCCICIOBAHUA

10.12

CobmogaTh mpaBuiia 0O€30MACHOTO TpyAa TMpPU TPOBEACHUH
UCCJENOBAHUM B paMKax y4eOHOro J3KCIEPUMEHTa, Y4eOHO-
UCCIIEI0BATENLCKOM u POEKTHON IESATeIbHOCTH C
UCTIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOMCTB M J1a00paTOPHOTO
o0opy1oBaHUs

10.13

Pemarp pacueTHble 3aauM C SBHO 3a/JlaHHON  (hu3HUECKOi
MOJIEJIbIO, UCTIOJB3Ys (PM3MUYECKUE 3aKOHBI M IPUHLIUITBL, HA OCHOBE
aHaJln3a yCJIOBUSA 3a7add BbIOMpaTh (PU3UYECKYI0 MOJEID,
BBIIEIIATH (PU3MUECKUE BEIMUYMHBI U (POPMYIbI, HEOOXOAUMBIE IS
€€ pEILIeHMs, IPOBOAUTH pPACYeTbl U OLCHUBATH PEAIBHOCTD
HOJy4YEHHOT0 3HauU€HUs1 (PU3NUECKON BEIUYNHBI

10.14

Pematp  KauecTBEHHbIE  3aJlayd:  BBICTpAWBaThb  JIOTHYECKHU
HEMIPOTUBOPEYMBYIO LIETIOYKY pACCYKICHHW C OINOpoOM Ha
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU Y (PU3UYECKUE SIBJICHUS

10.15

Hcnonp30BaTh MpH pELIEHUH YYEOHBIX 3a7ad COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTMM JJI1 TOUCKA, CTPYKTYPUPOBAHMS,
WMHTEPHPETALUN U TPEJICTABIICHUS y4eOHON 1 Hay4YHO-TIOMYJIAPHON
uH(popMalMy, TMOJIYYEHHOM M3  pa3IMYHBIX  MCTOYHHUKOB;
KPUTUYECKU aHAJTU3UPOBATH MOIYyYAEMYI0 HHPOPMALIHIO

10.16

[TpuBoAUTH IPUMEPHI BKIIAJA POCCUNUCKUX U 3apYOCIKHBIX YUCHBIX -
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

10.17

Hcnonb30BaTh TEOPETUYECKUE 3HAHUS 10 (U3UKE B TTOBCEIHEBHOM
KU3HU JIJIs1  oOecrieueHHus OE€30IMacHOCTH TIpU  OOpAaIllCHHH C
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, I COXPaHCHHUS
3I0POBbsI M COOJIFOJICHUSI HOPM DKOJIOTHUECKOTO TIIOBEJICHUS B
OKPY KaIOIIEH Cpeie

10.18

PaGoTtath B Tpynme C BBINOJHEHUEM PA3JIMYHBIX COIHATBHBIX
poJieH, TIJIaHUPOBATh PadOTy T'PYIIIHI, PAIIMOHATIEHO PACTIPEICIIAThH
O0s3aHHOCTH ¥ TUUIAHUPOBATH JESITEIBHOCTh B HECTaHIAAPTHBIX
CUTyalUsIX, aICKBATHO OLICHUBATh BKJIAJl KAXKJOTO U3 YYaCTHHKOB
TPYNIBI B pEeIIEHUE pacCMaTPUBAEMOM MPOOTIEMBI

IIposepsiemblie d1emMenTshI coaep:kanus (10 kiace)




Kon
pasjena

Kox

IPOBEPSEMOIO
AJIeMEHTa

[IpoBepsiembie 37EMEHTHI COACPIKAHUS

OU3

NKA 1 METOJbI HAYYHOI'O ITIO3HAHU A

1.1

®dwusuka - Hayka o npupozae. Hayunbie MeTOIbI MO3HAHUS
OKpyXkarmuiero mupa. Ponap skcnepuMeHTa U TEOpUU B
MpoIIecCe MO3HAHMS MPUPOIBI. IKCTICPUMEHT B (PU3HKE

1.2

MonenupoBanue (PU3NYECKUX SIBIEHUM U IPOLIECCOB.
Hayunbie runoressl. dusznueckue 3aKOHBI U TEOPHHU.
['panuiel  OpUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[Mpunmmn cootBercTBUsA. Pomb u Mecto (u3MKU B
(OpMHpPOBaHNN COBPEMEHHON HAYYHOW KapTHHBI MUpAa,

B MIPAKTUYECKON JEATEIbHOCTHU JIIO/IeH

MEXAHUKA

2.1

KMHEMATHUKA

211

Mexanunueckoe JIBHOKECHUE. OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBUKCHUSL. Cucrema OTCYeTa.
Tpaexkropus

2.1.2

[lepememenue, CKOPOCTb (cpensss CKOPOCTb,
MIHOBEHHasi CKOPOCTb) M YCKOPEHHE MAaTE€pUaIbHOU
TOYKH, WX MPOEKUMH HA OCH CHCTEMBI KOOpJWHAT.
CrioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE UM PABHOYCKOPEHHOE IPSMOJIMHEWHOE
nBwkeHue.  I'papuku  3aBUCUMOCTH  KOOPJWHAT,
CKOPOCTH,  YCKOPEHHUs, IIYyTH W  IEPEMEIICHUS
MaTepuaIbHOU TOYKU OT BPEMEHU

2.1.4

CBobOoaHOE nasieHue. Y CKOpeHue CBOOOIHOTO MaeHus

2.15

KpuBonuneitnoe pnemxeHue. PaBHOMEpHOE ABUKEHUE
MaTepuaJbHOW TOYKH II0 OKPYXKHOCTU.  YIJIOBas
CKOPOCTb, JIMHEMHAss ckopocth. llepmon u wyacrora.
LlenTpOoCTpEMUTENBLHOE YCKOPEHUE

2.1.6

TexHuyeckue yCTpPOWCTBA:  CIIMAOMETP, JBHKECHHUE
CHaps10B, LICITHBIC U PEMEHHBIE IIepeIayn

2.1.7

[Ipaktuueckue pabGoTel. V3MepeHue  MrHOBEHHOM
ckopocTu. MccnenoBanue COOTHOLIEHUSI MEXKY IMYTAMM,




NPOMJICHHBIMU TEJIOM 3a I0CJIEI0BATEIbHBIE PABHBIC
NPOMEXYTKM  BPEMEHM  IPU  PABHOYCKOPEHHOM
IBW)KCHUM C HAYaJdbHOM CKOPOCTBIO, PaBHON HYIIIO.
N3yuyenne nBWKEHHMS IIapUKa B BSI3KOM KUAKOCTH.
N3yueHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

22.1

[Ipuauun otHocutenbHOCTH ['anmunes. llepBwiii 3akOH
Herorona. MHepmanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHun cyneprno3uiuu Cui

2.2.3

Bropoy 3akon HproToHa mig MarepuasbHOW TOYKM B
uHepuanbHoi cucteme orcueta (MCO). Tpetuil 3akoH
HproToHa 1151 MaTepuanbHbIX TOUEK

2.2.4

3akoH BceMupHOro tsaroreHus. Cuina tsokectu. IlepBas
KOCMHYECKAsi CKOpOCTh. Bec Tena

2.2.5

Cuina ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOIbXECHUS
n cuna TpeHus nokos. Kospduument tpenua. Cuna
CONPOTHUBIICHUS NPU JABWKCHUHU TeJa B KUIKOCTH WM
rase

2.2.7

[ToctynaTtensHoe U BpariaTebHOe TIBIKEHUE
a0COJIFOTHO TBEPAOTO Teja

2.2.8

MOMEHT cuiIbl OTHOCUTEJIBLHO OCH BpamieHus. I[lneuo
cuibl. YcloBHs paBHOBecus TBepaoro Tena B UCO

2.2.9

TexHuuecknue yCTpOWCTBA: TMOMAIIWIIHUKYU, JIBUKECHUE
VCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue padboTel. 3yueHue ABuUxkEHUsE OpycKa Mo
HAKJIOHHOM TJIOCKOCTHU TOJT IEMCTBUEM HECKOJIBKUX CHIIL.
HccnenoBanue 3aBUCUMOCTH cui YIPYTOCTH,
BO3HUKAIOIIMX B  JIedopmupyeMod  MOpykuUHE U
pPE3MHOBOM 00pasiie, OT BEJIMYMHBI UX Jedopmaruu.
HccnenoBanue ycioBUKA PaBHOBECHUS TBEPIOro Tea,
MUMEIOILETO OCh BpaIlCHUS

2.3

3AKOHbI COXPAHEHHMA B MEXAHUKE

23.1

Nmmynsc MaTEepUATBLHOU TOYKH, CUCTEMEI




MaTCpUuaJIbHbIX TOYCK. HMHYJIBC CHJIbI N HU3MCHCHHC
HMITYJIbCa TCJIa

2.3.2 3akoH coxpaHeHuss ummyinbca B HMCO. PeakTtuBHOE
JBUKCHUE

2.3.3 Pabota cuiibl

2.3.4 MOIIHOCTH CHJIBI

2.3.5 Kunernueckas sHeprusi matepuainbHoil Touku. Teopema
0 KMHETHYECKON IHEPTUH

2.3.6 [TorennmanpHass sHeprus. IloTeHUManbHAsS HSHEPTHS
ynpyro negopmupoBaHHOW MpyxuHbl. [loTeHuManpHas
SHEPrus Tena BOIM3H MOBEPXHOCTH 3eMITU

2.3.7 [loTeHunanbHble W HENOTEHUUANbHbIE CUJIbL. CBA3b
paboOThl  HEMOTEHLHUAJIbHBIX CHJI C  H3MEHEHUEM
MEXaHUYECKOM  SHEpruud  CHUCTEMBbl  Tel.  3aKOH
COXPAHEHUsI MEXaHUYECKOM dHEpPrun

2.3.8 VYrpyrue u Heynpyrue CTONKHOBEHUS

2.3.9 TexHuyeckue ycTpoHCTBa: JBUKEHHE PAKET, BOJIOMET,
KOTep, IPYKUHHBIN MHUCTONET

2.3.10 [TpakTuueckue paboTsl. M3ydeHue cBSI3U CKOPOCTEH Tem

npu Heynpyrom ynape. HcciemoBanue cBs3u pabOTHI
CHWJIbI C UBMEHEHHEM MEXAHUYECKOW YHEPTUH TeJa

MOJIEKVYIIAAPHASA ®U3UKA U TEPMOINHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUN

3.1.1 OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJISIPHO-KMUHETHUECKOMN
teopun. bpoyHoBckoe nmwxkenue. [uddysus. Xapakrep
JIBDKEHUS U B3aUMOJICUCTBUS YaCTHII BEIIECTBA

3.1.2 Mopenu CTpoeHus ra3oB, KUJIKOCTEH M TBEPIBIX TENl U
00BsICHEHNE CBOMCTB BEIECTBA HA OCHOBE DTHUX MOJEIEH

3.1.3 Macca wmonekyn. KomnuectBo BemiectBa. IlocrosiHHas
ABoraapo

3.1.4 TeruioBoe paBHOBecue. Temmeparypa U €€ U3MEpPEHUE.
[Ixama remneparyp Llenscus

3.1.5 Mogens wuaeanpHOro Ta3za. (OCHOBHOE YpaBHEHHE




MOHCKYHHPHO-KHHCTHHCCKOﬁ TCOpHUHU NACAIBHOI'O Ira3a

3.1.6

AOconioTHass ~ TeMrmeparypa Kak Mepa  cpeaHei
KUHETUYECKOW 3HEPruu TEIUIOBOIO JBUKEHUS YacCTHUIL
ra3a. llIkama remneparyp KenbpBuna

3.1.7

VYpaBuenue Kimaneitpona - MengeneeBa. 3akoH
JlanbTOHA

3.1.8

l"azoBbie 3akoHbl. M30mpoliecchl B HI€aTbHOM Tasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA:  U30TEpMa,
u30xopa, u3obdapa

3.1.9

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTuueckue paboThl. M3MepeHne Macchl BO3ayXa B
KJIACCHOM KOoMHare. lMccnenoBanue 3aBUCHMOCTH MEXIY
IapaMeTpaMH COCTOSIHUS Pa3pEKEHHOIO ra3a

3.2

OCHOBbBI TEPMOJNNHAMUKHN

3.2.1

TepmoauHamMuueckass cuUCTEMa. BHYTpEeHHss JHEprus
TEPMOJIMHAMHYECKOW CUCTEMBI M CIIOCOOBI €€ U3MEHEHHUS

3.2.2

KonuyectBo Temnotrel U paboTa. BHyTpeHHsAs sHeprus
OJIHOATOMHOTO MJI€aJIbHOTO Ta3a

3.2.3

Bunpl Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKIIUS,
W3JIyYCHUE. TennoeMKoCcTh Tena. VY nenvHast
TETJIOEMKOCTh BEIIECTBA. PacyeT KoJIM4yecTBa TEIUIOTHI
IIPU TEIUIONEpEaayue

3.24

[lepBbIii 3akOH TepMOaMHAMUKU. [IprmeHeHne nepBoro
3aKOHa TEPMOJMHAMMKHU K H3ompoueccaM. I'papuyeckas
UHTEpHpeTanus padoThl ra3a

3.25

TerioBele MamuHbL. [IpUHIMIBI AEHCTBUS TEIUIOBBIX
mamuH. [IpeoOpa3oBaHusi dHEPrud B  TEIUIOBBIX
mamuHax. Koag¢uuuent none3Horo aecTsus (naiee -
KITM) rerosoit mammnsl. [Hukn Kaprao u ero KITJ]

3.2.6

Btopoit 3akoH  TepMomuHamuku. HeoOpaTumocTh
IpOLIECCOB B NOpHUpoAe. TemioBble  ABUTATENM.
DKOJIOTHYECKHUE MPOOJIEMbI TEIIOIHEPTETUKHI

3.2.7

TexHndeckrue yCTPOMCTBA: JBUTaTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWIHHUK, KOHAUITHOHED




3.2.8 [IpakTyeckne  pabotel.  M3MepeHue  yaenbHOM
TEMJI0EMKOCTH
3.3 ATPEI'ATHBIE COCTOAHUA BEIIECTBA. ®A30BbIE
IMTEPEXO/IbI
3.3.1 [TapooOpazoBanne u KoHAeHcamws. Vicnmapenwe wu
KUTeHUEe.  YJenpHas  TeIoTa  MapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUIICHUS OT JaBICHUS
3.3.2 AOconoTHasT M OTHOCUTEJbHAS BIAXKHOCTh BO3/yXa.
Hacplennslii nap
3.3.3 Teepmoe Ttenmo. Kpucramnuueckue um amopgHbie Tena.
AHuzoTponus CBOICTB KPUCTAJLIOB. Kunkue
kpuctamibl. CoBpeMEeHHbIE MaTepUaIbI
3.34 [InaBnenne W KpuUCTAUIM3alMsA. YJIeJbHAs TEIIOTa
mnaieHus. Cyonumanus
3.3.5 VYpaBHeHue TerioBoro danaHca
3.3.6 TexHUuecKre YCTpPOMCTBA: THUIPOMETP U ICHUXPOMETD,
KJIOPUMETpP, TEXHOJOTHH TIOJYYEHUS COBPEMEHHBIX
MaTepHalioB, B TOM 4YHUCJIE€ HAHOMATEpUAJOB, W
HAHOTEXHOJIOTUHU
3.3.7 [IpakTuueckue padoTel. MI3MepeHue BIaXXHOCTH BO3yXa
4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA
41.1 DJekTpu3anusl Tell. DJEeKTpUUecKu 3apsan. [[Ba Buma
AIEKTPUYECKUX 3apsIOB
4.1.2 [TIpoBOOHUKY, TUAIIEKTPUKH U MOTYIPOBOIHUKN
4.1.3 3aKOH COXpAaHEHUS JICKTPUUECKOTO 3apsia
414 B3aumoneiictBue 3apsiioB. 3akod Kynona
4.1.5 DliekTpuueckoe mnose. HanpskeHHOCTh 3JIEKTPUUYECKOTO
noJist. [TpunHIun cynepno3uiuu. JIMHUKM HaPsSHKCHHOCTH
AIEKTPUIECKOTO TIOJIS
4.1.6 Pabora cun anektpoctatudeckoro mojisa. IloTeHumann.

Pa3HocTth moTeHIIManoB




4.1.7

HpOBOI[HI/IKI/I 141 AUBJICKTPUKHU B ITIOCTOAHHOM

AJIEKTPUYECKOM HoJe. JusnexTpuueckas
IPOHUIIAEMOCTh

4.1.8 Onektpoemkoctb.  KoHneHcatop.  DJIEKTPOEMKOCTh
IUIOCKOTO  KOHJIEHCaTopa.  OHEpPrust  3apspKEHHOrO
KOH/IeHCaTopa

4.1.9 TexHu4yeckre yCTpOMCTBA: AJIEKTPOCKOIL, AJIEKTPOMETD,
ANEKTPOCTaTUYECKAS 3aIlNUTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KOHIIEHCATOP, KCEPOKC, CTPYMHBIH
MPUHTEP

4.1.10 [IpakTuueckue paboTel. M3MepeHHne >3IeKTPOEMKOCTH

KOHJICHCATOPa

4.2

TTOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHbBIX

CPEJAX

42.1 VYcnoBus CylecTBOBaHUS TOCTOSIHHOTO 3JIEKTPUYECKOTO
Toka. crounnku Toka. Cuna Toka. [locTossHHBIN TOK

4.2.2 Hanpspkenue. 3akon OMa 117151 ydacTka Lenu

4.2.3 DIIEKTPUYECKOE CONIPOTHUBJICHUE. VY nenpHoE
COTIPOTHBIICHUE BEILIECTBA

4.2.4 ITocnenoBaTensHOE, MapaJuIeNIbHOE, CMEIIaHHOe
COETMHEHHE MPOBOTHUKOB

4.2.5 PaboTa snexkrpuyeckoro Toka. 3akoH [xoyms - Jlenna

4.2.6 MOMIHOCTB ANEKTPUUECKOTO TOKA

4.2.7 anekTpoABwKymias cuia (nanee - IJIC) u BHyTpeHHee
COINPOTUBJICHUE MCTOYHHUKA TOKa. 3akoH Owma i
NOJIHOM (3aMKHYTOM) syekTpuyeckod nenu. Kopotkoe
3aMbIKaHNE

4.2.8 DJIEKTpOHHAasi  MPOBOJAMMOCTh  TBEPABIX  METAJLIOB.
3aBUCHUMOCTh COTIPOTUBJICHUS METaJJIOB oT
Temneparypbl. CBEpXIIPOBOAUMOCTb

4.2.9 DneKTpu4YecKuil TOK B Bakyyme. CBOMCTBA 3J€KTPOHHBIX
Ty4YKOB

4.2.10 [MonynpoBonuuku.  CoOcTBeHHass W NIpHUMECHas

IPOBOJAMMOCTh  IOJYNPOBOAHUKOB.  CBoMcTBa  p-N




nepexoaa. [loaynpoBoAHUKOBBIE TPUOOPHI

4.2.11 DNeKTpUYECKHid TOK B AIEKTPOIUTAX.

DNIEKTPOJIUTAYECKAS JUCCOLUALIMS. DIICKTPOIIU3

4212 DnekTpudeckuii TOK B raszax. (CaMoOCTOATENbHBIA U

HECAMOCTOSATENBHBIM  pa3psan.  Paznuuneie  THMbI
CaMOCTOSITENIHOTrO pa3psiaa. Monnus. [Inazma

4213 TexHuyeckre yCTpPOWCTBA: aMIepMeTp, BOJIBTMETP,

peocTtar, HCTOYHUKHA TOKa, DIJIEKTPOHArpeBaTelIbHbIE
puOOPHI, IIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTNPOTHUBJICHUS, BAKyyMHBIA JAHOJ, TEPMHUCTOPHI H

(boTOpE3UCTOPHI, MOJTYITPOBOTHUKOBBIN TTNO]T,
raJlbBaHUKa
4.2.14 [Ipaktuueckue  paboTel.  M3ydeHue  cMeHIaHHOTO

COCIMHEHHUSI PE3UCTOPOB.
N3mepenne DJIC uCTOYHMKA TOKA U €r0 BHYTPEHHETO
conpotuBieHus. Habmonenue snextpomsa

IIpoBepsieMble TpeOOBaHUS K Pe3yJbTATaAM OCBOEHHS OCHOBHOM

oOpa3oBareabHoi nporpammsl (11 kiacc)

Kon IIpoBepsieMble peAMETHBIE PE3YIIBTAThl OCBOEHUSI OCHOBHOU
poBepsieMOro| 00pa30BaTeIbHON MPOTPaMMBbI CPEIHETO 00IIero oOpa3oBaHus
pe3ynbTaTa
11.1 JleMoHCTpUpOBaT, Ha TMpUMEpax poJib M MecTo (QU3MKH B
dbopMHpOBaHUY COBPEMEHHOMN HAyYHON KapTUHBI MUPA, B PA3BUTUU
COBPEMEHHOW TEXHUKM W  TEXHOJIOTMHA, B  MPAKTHYECKOU
NEeSATEITLHOCTH JIIOJIEH, MENOCTHOCTh U €IWHCTBO (pu3mdeckoi
KapTHHBI MUpPA
11.2 YuuThiBaTh TPAHUIBI TNPUMEHEHUS U3YYCHHBIX (DU3UYECKUX
MOJICJIC: TOYEUHBIM JJICKTPUUYECKUN 3apsl, SIepHAs MOJEIb
aToMa, HYKIOHHas MOJEIb aTOMHOIO siapa IMpU PELICHUH
bu3nYecKuX 3a1a4
11.3 Pacno3naBath (uzuveckue ABICHHS (MPOLECCHI) U OOBICHATH UX

Ha OCHOBE 3aKOHOB »JJEKTPOJWHAMHKA M KBAaHTOBOM (DU3UKU:
AJIEKTPUYECKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHUMHUYECKOE,
MariuTHOE€  JEMCTBHUS  TOKa, B3aMMOJCHCTBHE  MAarHHUTOB,
AJEKTPOMArHUTHAsE WHAYKLMSA, JIEMCTBUE MAarHUTHOTO IIOJs Ha




NPOBOJHUK C TOKOM M JBIXKYIIMHICS 3apsj, 3JIEKTPOMArHUTHBIC
KOJICOAHUST W BOJIHBI, NMPSIMOJMHEHHOE pacHpOCTpaHCHUE CBETA,
OTpaXeHHWe, TpeJoMIICHHue, wuHTepdepeHus, audpakius u
NOJISAPU3alUs  CBETa, JHUCIEPCHS CBETa, (POTOIICKTPUUCCKUN
abdext (boTodrddekT), cBeTOBOE HaBICHUE, BO3HUKHOBEHUE
JMHEHYATOTO  CIIEKTpa aroMa BOJOPOJIAa, CCTECTBEHHAs W
UCKYCCTBCHHAsI paJIHOAKTHBHOCTb

114

OnuceiBaTh H3y4YEHHBIE CBOMCTBAa BellecTBa (AJIEKTPUUECKHUE,
MarHuTHBIE,  ONTHUYECKHE,  DIJIEKTPUYECKYI0  IPOBOJUMOCTH
pa3IMYHBIX CpeJ]) M DJICKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI),
UCTIONIB3YsI (DU3UYECKUE BEIMYMHBI: JJICKTPUUYCCKUN 3apsij], Cuia
TOKa, AJIEKTPUUYECKOE HaIpsKEHUE, AJIEKTPUUYECKOE
COMPOTUBJICHUE, pa3HOCTh mnoreHuuanos, IJC, paborta TOKa,
WHOYKIWAST MAarHUTHOrO Tojs, cuia Awmrmepa, cuna JlopeHia,
WHIYKTUBHOCTD KaTYIIKH, YHEPTHUS JJICKTPUUECKOTO W MarHUTHOTO
MoJjieH, MepUoj; U 4yacToTa KojebaHul B KoJeOaTEILHOM KOHTYpE,
3apsii ¥ CUJia TOKA B MPOIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoJebaHuii, GOKyCHOE PACCTOSHUE M ONTHYECKasi CUJIa JIMH3BL; TPU
ONMMCAHUM  TPABWIBHO  TPAaKTOBaTh  (U3UUECKHUH  CMBICIH
UCIIOJIb3YEMbIX BEJIMYWH, UX 0003HAYEHUS U €JIMHUIIbI; YKa3bIBATh
dbopMysbl, CBSA3BIBAIONIME JAaHHYIO (PU3UYECKYIO BEIUYUHY C
JPYTUMU BETUYHMHAMHU

11.5

OnuceiBaTh HU3YYEHHBIE KBAHTOBBIE SIBIICHUS M  MPOILECCHI,
UCTIONIBb3YsI (PM3UYECKUE BEIMYMHBI: CKOPOCTh SJEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI M YaCcTOTa CBETA, SHEPTHUS U UMITYJIhC (POTOHA,
IIEpUOJI TOJypaclana, JSHEPTUS CBSA3M ATOMHBIX sJAEp; NPH
ONMMMCAHWKM  TPABWIBHO  TPAKTOBaTh  (U3MYECKHUH  CMBICIH
UCIIOJIb3yEMbBIX BEJIMYMH, UX 0003HAYCHUS W €UHUIIbI; YKA3bIBAThH
dbopMybl, CBSA3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C
JIPYTMMHM  BEJIMYMHAMH, BBIUUCIATH 3HA4YeHUE  (Puznueckoi
BEJIMYMHBI

11.6

AHanu3upoBaTh (PU3NUYECKHE MPOLECChl M SBJICHUS, HCIOJb3Ys
¢uznyeckue 3aKOHbl M OPUHLUIBL: 3akoH Owma, 3aKOHBI
MOCJIENOBATENBHOIO U MapaJUIEIbHOTO COECIWHEHUs MPOBOJIHUKOB,
3akOoH Jlxoyns - JleHua, 3aKkOH 3JIEKTPOMArHUTHOM WHIYKIIUU,
3aKOH  NPSIMOJIMHEWHOIO  pPAaclIpOCTPAaHEHHsSI CBETA,  3aKOHBI
OTpaXEHUSI CBETa, 3aKOHbl MPEJIOMJIEHUS CBETa, YpPaBHEHHE
DiiHireliHa aa GoTodpdexra, 3aKOH COXpaHEHHUS! SHEPTHH, 3aKOH
COXpaHEHUS UMITYJIbCA, 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsija,
3aKOH COXpaHEHMs MacCOBOIO 4Yucia, nocryinarel bopa, 3akoH
PAAMOAKTUBHOIO pacrajga; Mpuh H3TOM pas3jinyaTh CIOBECHYIO




GOpMYyIHMPOBKY 3aKOHa, €ro MaTeMaTHYeCKOE BBIPAXKCHHE W
ycioBus (TpaHMIlbI, 001aCTH) TPUMEHUMOCTH

11.7

OnpenensiTh HanpaBICHUE BEKTOpA MHAYKIMM MArHUTHOTO TMOJIS
MPOBOJHUKA C TOKOM, CHIIbl AMriepa u cuiibl Jlopeniia

11.8

CtpouTh M ONKUCHIBaTH H300pAXKEHUE, CO3/1aBAEMOE IIJIOCKUM
3€pPKAJIOM, TOHKOUW JIMH30M1

11.9

BBIONMHATE  OKCMEPUMEHTHI TO  HCCICIOBAHUIO  (DHM3HUECKUX
SIBIICHUN M TIPOIIECCOB C HCITOJIb30BAHMEM MPSAMBIX U KOCBEHHBIX
U3MEepeHuid; mpu 3ToM GOpMYIHUpOBaTh MpodieMy (3amaudy) |
THIIOTE3y YYeOHOTO OKCIIEPHMEHTa, COOMpaTh YCTAaHOBKY W3
IPEII0KEHHOTO 00opyIoBaHu, MIPOBOIUTH OMBIT |
bopMyIIHpPOBaThH BEIBOIBI

11.10

OcCylecTBIATh MPSIMbIE M KOCBEHHBIE M3MEpPEHHUS (U3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATH ONTUMAIBHBIA CIIOCOO U3MEpPEHUS U
HCIOJIb30BaTh  U3BECTHBIE  METOAbl  OLICHKM [OTPELIHOCTEN
U3MEpEHUN

11.11

HUccnenosats 3aBHCUMOCTH buznyecKux BEJINYNH C
HCIMOJIb30BaHUEM TPSIMBIX MU3MEPEHUN; MPU ITOM KOHCTPYHUPOBATH
YCTAHOBKY, (PUKCHPOBATh PE3YJIbTAThl IMOJYYEHHOW 3aBHCHUMOCTH
(bU3UYECKUX BEJIMYUH B BHUC TAOIUIl U TpaUKOB, JAe1aTh BHIBOIBI
10 pe3yJibTaTaM UCCIEIOBAHUS

11.12

CoOmonarb mpaBwiia 0O€30MacHOro TpyAa NpH  IPOBEIECHUU
UCCJIEIOBAHUM B paMKax y4eOHOro JSKCIEPUMEHTa, Y4eOHO-
UCCIIEI0BATEIbCKON 51 IIPOEKTHOMN NEATEIBHOCTH c
UCIIOJIb30BaHUEM HM3MEPUTEIIBHBIX YCTPOMCTB MU J1a00paTOPHOTrO
obopymoBaHUs

11.13

Pemiath pacueTHble 3aJaud € SBHO 3aJaHHOM  (u3nueckoit
MOJIENIBbIO, UCTIOJIB3YS (PU3MUECKUEe 3aKOHBI U MPUHITUIIBI; HA OCHOBE
aHajgu3a YCJIOBHMS 3aJlaud  BBIOMpATh (PUBUYECKYIO MOJECIIb,
BBIICIISTH (PU3UYECKUE BEIIMYUHBI U (POPMYJIBI, HEOOXOMUMBIE IS
€€ pEeleHHs, NPOBOAUTH pacueTbl W OLEHUBATH PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUECKON BEIIMIUHBI

11.14

Pemlatb  kauecTBEHHbIE  3aJaud:  BBICTPAauMBATh  JIOTUYECKHU
HENPOTUBOPEYMBYIO LIENIOYKY PACCYXKICHUM C OINOpOoM Ha
M3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS

11.15

Hcnonp30BaTh MpH pelIEHUH Y4YEOHBIX 3a7ad COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTMM JJI1 TOUCKA, CTPYKTYPUPOBAHMS,




WHTEPHpPETALUU U TPEJICTaBlIeHUs Y4eOHON U HayYHO-TIOMYJISIPHON
uHopMaIuy, TOJIYYEHHOM M3  pa3IM4YHBIX  MCTOYHHUKOB;
KPUTHUYECKU aHATU3UPOBATH MOIyHaeMyI0 HHGOPMALIHIO

11.16

OOBSICHATH IPUHLIUIIBI IEUCTBUS MAILIUH, TPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3inyarh yCJIOBUS UX OE30MaCHOTO MCIOIb30BaHUS B
IIOBCETHEBHOM KU3HU

11.17

[TpuBOIUTH MPUMEPHI BKJIaJa POCCUUCKHUX U 3apYOC)KHBIX yUCHBIX-
¢uU3MKOB B pa3BUTHE HAyKd, B OOBICHEHHE IMPOIECCOB
OKpY’KaIoIlIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B IIOBCEIHEBHOM
KU3HM Juid  oOecrieyeHUs: O€30MacCHOCTH TIpu  OOpaIleHuu ¢
npudbopaMu M TEXHUYECKUMHU YCTPOWCTBAMM, JII COXPAHEHHS
300pOBbS M COOJIIOJEHUS HOPM DKOJIOTMYECKOIO IOBEICHUS B
OKpY’KaIOLIEN cpene

11.19

PaGoTtath B Tpynme C BBINOJHEHHUEM PaA3IUYHBIX COIMAIBHBIX
poJIeH, MIaHUPOBaTh PadOTy TPYIIIbI, PAIIMOHATEHO PACHpPEeIsITh
00s3aHHOCTH ¥ TUIAHUPOBATH JIESITEIILHOCTh B HECTaHJAPTHBIX
CUTYallUsIX, aIeKBaTHO OLIEHUBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB
TPYIIIbI B pEIIEHUE pPacCMaTPUBAEMOU MPOOIEMBbI

IIposepsiemblie d1eMeHThI coaep:kaHus (11 kiace)

Kon
pazzaena

IPOBEPSEMOTO
AJEMEHTa

Kon [IpoBepsieMbie 37IEMEHTBI COAEPKAHUS

OJIEKTPOJAMHAMUKA

4.3

MATI'HUTHOE IIOJIE. QJIEKTPOMATI'HUTHASA NH/IYKLA

43.1 ITocTtossHHBIE MarHUTEI. B3anMoeliCTBHE MOCTOSIHHBIX
MarHuTOB

4.3.2 MaruutHoe mnone. BekTop MarHMTHOM WHIYKLIHH.
[Ipuaun  cymepno3unuu.  JIMHUM ~ MarHUTHOWU

MHAyKOMY. KapTuHa 7nuHWA MarHUTHOW WHAYKIUU
NIOJISI IOCTOSIHHBIX MArHUTOB

4.3.3 MaruutHoe moOJ€e NpOBOAHMKA € TOKOoM. KapruHa
JUHUN TOJS JJUHHOTO TMPSMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOI'O MPOBOJIHMKA, KaTYIIKH C




TokoM. OnbIT IpcTeaa. BzaumoaelicTBie mpoBOTHUKOB
C TOKOM

4.3.4 Cuna Amrniepa, ee MOAYJb U HalpaBJICHUE

4.3.5 Cuia JlopeHiia, ee MOJyJIb U HarpaBlieHHE. [[BrokeHUe
3apsOKCHHOM YacTHIBFl B OJHOPOJHOM MarHHUTHOM
nosie. Pabota cuiet Jlopenia

4.3.6 SBneHne 3IeKTPOMArHUTHON MHIYKITUN

4.3.7 [ToTok BeKTOpa MAarHUTHOW UHAYKIIHMHU

4.3.8 OJIC mHayKIMU. 3aKOH 3JIEKTPOMArHUTHOW WHIYKIIUU
®Dapanes

4.3.9 BuxpeBoe snektpuueckoe mnose. IJC uHAyKIMU B
IPOBOJHUKE,  JBWXKYIIEMCS  IOCTyMaTelbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€

4.3.10 [IpaBuno Jlenua

4.3.11 NuayktuBHOCTh.  SIBieHue  camouHaykiuu. IJC
CaMOMHAYKITUU

4.3.12 DHeprusi MarHUTHOTO TMOJISI KATYIIKH C TOKOM

4.3.13 DNEeKTPOMarHuTHOE MOJIe

4.3.14 TexHuyeckre yCTpPOMCTBA: TIOCTOSIHHBIE MArHHTBHI,
ANIEKTPOMATHUTHI,  AJIEKTPOJBUTATEIb, YCKOPHUTEIU
AJIEeMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TT€Yb

4.3.15 [IpakTuueckue paboThl. M3ydyeHue MarHUTHOrO MOJIs

KaTyllku ¢ TOkoM. McciaenoBanue — AeHCTBUA
MIOCTOSSHHOTO ~ MarHuTa Ha paMKy C  TOKOM.
HccnenoBanue siBIICHUA 3JIEKTPOMAarHUTHOW WHIYKIIUU

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

51.1 KonebarensHast cucrema. CBoOoaHble KOJeOaHUA.
I'apmonnueckne  konebanus.  I[lepumon, dacroTa,
aMIIuTya u dasza konedaHui

5.1.2 [IpyXuHHBIN MagTHUK. MaTeMaTHYECKUI MasTHUK

5.1.3 YpaBuenue rapMOHUYECKHUX KOJIeOaHMil.




Kunematuueckoe 141 JUHAMHYCCKOC OIMMCaHHuC
K0JICOATEIHLHOTO JABHOXKCHMUS

5.1.4

[IpeBpaiienue SHEPIUU npu TapMOHUYECKHUX
KoJieOaHusix. CBsi3b aMIUIUTYbI KOJIEOAHUM UCXOJIHOM
BEJIMYMHBI ¢ aMIUIUTYJaMU KOJie0aHUH €€ CKOPOCTH U
YCKOPEHUS

5.1.5

Konebarenbublii KOHTYP. CBoOonnbIE
ANIEKTPOMATrHUTHBIE  KoJeOaHWd B WACAIBHOM
KOJIe0aTeIbHOM KOHTYDE. Amnanorus MEXIY
MEXaHUYECKUMH 17} AJIEKTPOMATrHUTHBIMHU
konebanusmu. ®opmyia Tomcona

5.1.6

3aKOH  COXpaHEHHWs  JHEPTUM B HJICATBHOM
KoJie0aTeIbHOM KOHTYpe

5.1.7

BBIHy}KIIGHHBIe MexXaHndeckue Kkojebanus. Pe3onanc.
Pe3onanchas KpuBas. BI)IHY)KI[GHHBIC
QJICKTPOMArdUTHEIC KoJIcOaHMs.

518

Ilepemennpii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIN
TOK.

519

MOWHOCT, TMEPEMEHHOTO TOKAa. AMIUIMTYAHOE W
JNECUCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U HAIIPSKEHUS

5.1.10

Tpanchopmarop.  IlpomsBoacTBo, mepemada H
noTpedsieHue AIEKTPUYECKOUN SHEPIHUH.
DKOJIOTUYECKUE PUCKH pu IIPOU3BOACTBE
ANEKTpUYECKON dHepruu. KynbTypa uCHIOIB30BaHUs
3JIEKTPOIHEPTUU B MOBCETHEBHOW KU3HU

5.1.11

TexHuueckue YCTPOMCTBA:! cericmorpad,
3JIEKTPUYECKUH 3BOHOK, JIMHUHU JJIEKTponepeaay

5.1.12

[IpakTuueckue padotel. MccienoBaHue 3aBHCHUMOCTU
neproja MallbIX KOJeOaHWil rpy3a HA HUTHU OT JJIMHBI
HUTH M Maccel rpysa. MccienoBanue IepeMEHHOTO
TOKA B [ENU M3 IIOCIEAOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTYILKH U PE3UCTOpa

5.2

MEXAHNYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

521

MexaHnnueckne BOJHBI, YCJIOBHS PacHpOCTPAHEHHS.
ITepuon. CxkopocTh pacnpOCTpaHEHHS U JUJIMHA BOJHBI.
[Tonepeunsie ¥ MPOAOIBHBIE BOJIHBI




5.2.2

Nurepdepenius u audppakius MeXaHH4eCKUX BOJIH

5.2.3

3Byk. CxopocTh 3Byka. ['poMkocTh 3Byka. Bpicora
ToHa. TeMOp 3ByKa

5.24

ONEKTPOMAarHUTHBIE BOJIHBI. YCJIOBHS — H3JIy4CHUS
AJIEKTPOMATHUTHBIX BOJH. B3anmmHas opueHTauus
BekTOpoB E, B m B snexkrpomarHuTtHON BOJHE B
BaKyyMe

5.25

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE,
peJIoMJICHHE, MOJIIpU3ALIHS, nudpakims,
unTepdepeniys. CKopocTb JIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ilkama BIEKTPOMArHUTHBIX BOJH. lIpuMeHeHHe
3JICKTPOMAarHUTHHIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIMTIBI paauoCBs3u u TEJIEBUICHUS.
Pagnonoxamus. DIJIEKTPOMAarHuTHOE 3arpsI3HEHUE
OKPYXaroIIEH CpeIbl

5.2.8

TexHuueckue yCTpPOMCTBA: MY3bIKQJIbHBIC
WHCTPYMEHTBI,  yJIbTPAa3BYKOBas  JUAarHOCTMKA B
TEXHUKE W MEIULMHE, pajaap, paJauoNpUEMHUK,
TENeBU30p, aHTeHHA, TesnedoH, CBY-neub

5.3

OIITHUKA

531

[IpsamonuHeiiHOe pacnpoCcTpaHeHue CBETa B
oaHOpoaHOM cpeae. JIyd cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHbl OTpPaXEHUS  CBETA.
[TocTpoeHue n3o0paxeHuil B IIIOCKOM 3epKajie

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPETOMIJICHUS CBETA.
AOGCOITIOTHBIN TTOKa3aTeNb MPEIOMIICHUS

534

[Tomnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yron
MOJIHOTO BHYTPEHHETO OTPAKECHUS

5.35

Hucnepcust cBera. CIOXHBIA CcOCTaB O€IOTO CBeETa.

[Ber

5.3.6

CoOuparomye 1 paccerBaroIue JTUH3bI. TOHKAs JIHH3A.
DOKYyCHOE pAaCCTOSIHUE M ONTHUYECKas CHJIa TOHKOU
a3kl [locTpoenne m3obpaxeHuit B coOMparomux u
pacceuBarommx JauH3ax. @Dopmysia TOHKOM JIMH3BL.




YBenuueHue, 1aBaeMoe JIMH30M1

5.3.7

[Ipenensl NPUMEHUMOCTHA T€OMETPUUECKON ONTUKHU

5.3.8

Wntepdepeniust  cBeta. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMOAEHUS MaKCUMYMOB MU MHHHMMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOT€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus  cBera.  Judpakiuonnas — pemeTka.
VYcaoBue HaOMIOACHHUS TJIABHBIX MAaKCUMYMOB TIpH
najcHUuU MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY

5.3.10

Honxpmaum{ CBCTa

5.3.11

TexHuyeckue ycTpoWCTBa: OYKHM, Jiymna, (poroammapar,
MPOCKIMOHHBIM  almapar, MHUKPOCKOI, TEJIECKOII,
BOJIOKOHHAs  ONTHKA, JAU(PaKIHOHHAS  pPEIIeTKa,
TIOJIIPOU T

5.3.12

[IpakTndyeckne paboTel. M3MepeHue mokaszarens
npenomiieHus. ViccnenoBanue CBOMCTB N300pakeHUH B
nuH3ax. Habmonenue aucnepcuu cBeTa

OJIEMEHTDBI

CHELMAJILHOM TEOPUM OTHOCUTEJILHOCTU

6.1

['panuipl MPUMEHUMOCTH KJIACCUYECKOM MEXAHUKH.
[TocTynarsl TEOPUHU OTHOCUTEIBHOCTH:
WHBApUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe,
IPUHLAI OTHOCUTEIBHOCTA DUHIITEHHA

6.2

OTHOCUTENIBHOCTh ~ OJIHOBPEMEHHOCTH.  3aMeJJICHUE

BPEMCHH U COKPAIICHUC AJINHbI

6.3

DHEPrusi ¥ UMIYJILC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b Macchl C PHEPrued U HMMIYJIBCOM CBOOOJHOMN
YaCTHUILIbl. DHEPTHUs MOKOsI CBOOOTHON YaCTHUIIbI

KBAHTOBAA ®U3UKA

7.1

3JIEMEHTEI KBAHTOBOM OITTUKN

711

®otonbl. ®opmyna Ilnanka cBa3u 3HEpruu GOTOHA C
€ro 4acTOTON. DHEprus U UMITYJIbC (POTOHA

7.1.2

OtkpeiTHe U uccnegoBanue (oroddpdexra. OnbITH




A.I'. CroneroBa. 3akoHbl hoToddPekTa

7.1.3

VYpasaenne OiinmTeina aia ¢otorddekra. "Kpacnas
rpanuna” poroaddexra

7.1.4

JlaBnenue ceera. OnbiTel I1.H. JIebenena

7.1.5

XUMHUYECKOE NeICTBUE CBETa

7.1.6

Texuuyeckue ycTpoiicTBa: GpoTodneMeHT, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOAUO

1.2

CTPOEHHUE ATOMA

7.2.1

Mopens atoma Tomcona. Omnwitel Pesepdopnma mo
HCCIIEI0BAaHUIO CTpoeHusl aToMa. [lnanerapHas Moaenb
aToMa

7.2.2

[Toctynatel bopa. M3nyuenue u nornoiieHue (poToHOB
Py TNEpPeXoAe aToMa C OJHOTO YPOBHSI PHEPrUU Ha
npyroi. Buael cnektpoB. CHeKkTp ypOBHEM JHEpPruu
aToMa BOJ0OpOJa

7.2.3

BonHoBeie cBoucTBa wyactun. Bomnbl ge  bpoits.
KopnyckynsapHo-BoaHoBoM — nyanusMm.  J(udpaxius
3JIEKTPOHOB HA KPUCTAILIAX

71.2.4

CnoHTaHHOE M BBIHYXJECHHOE M3JIy4eHUE. Y CTPOMCTBO
Y TIPUHIIAI paboTHI J1a3zepa

7.2.5

TexHuyeckue yCTpOMCTBA: CIEKTPAJIBHBIM — aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTEP

7.2.6

[IpakTtuueckue pabotel. HaGmrogeHue nMHEHYaTOTrO
CrieKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meroabl HaOMIOAEHUS U PETUCTPALMH 3JIEMEHTAPHBIX
YaCTHI]

7.3.2

OtkpeiTHe paguoakTuBHOCTH. OnbIThl Pe3epdopaa mo
ONPENCIICHUI0 COCTaBa PAJAMOAKTUBHOTO W3IIyYEHUS.
CgoiicTBa anbda-, 6eTa-, raMmma-usinydeHus. BnusHue
PaIMOaKTUBHOCTH Ha JKMBBIC OPTaHU3MBI

7.3.3

OtkpbiTHE TIPOTOHA W HeWTpoHa. HykioHHas Mojenb
snpa ['eiizenOepra - UBanenko. 3apsia siapa. MaccoBoe




qUCIIO0 dapa. N30Tomns1

7.3.4

Anb(a-pacnan. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-
pacriag. I'amma-uziyueHue. 3aKOH paJuOAKTUBHOIO
pacrniaga

7.35

DHeprusi CBSI3M HYKJIOHOB B sape. SlIepHBbIC CHITBL
JledexT maccol sapa

7.3.6

Anepnsbie peakiuu. JleneHue u CHHTE3 sSEP

7.3.7

Anepnsiit peakrop. TepmosinepHsiii cuntes. [Ipobiemsl
Y MEePCHEKTUBBI SAEPHON SHEPTETUKU. DKOJIOTHUECKUE
ACIIEKTHI SIIEPHON SHEPTETUKHU

7.3.8

OneMeHTapHble  4yacTulbl. OTKpBITHE  IO3UTPOHA.
DyHIaMEHTAIBHBIE B3aNMOICCTBUS

7.3.9

TexHuyeckne  yCTpoWcTBa:  JO3UMETpP,  Kamepa
Buiibcona, simepHbIit peakTop, aToMHast 0omoOa

7.3.10

[IpakTueckue padotel. McciaenoBanrue TpeKOB YacTHIL
(mo roToBbIM (oTOrpadusiM)

OJIEMEHTBI ACTPO®U3NKN

8.1

Bun 3BesgHoro Heba. Co3Be3nmsi, SpKHE 3BE3IbI,
IJIAHETHL, UX BUIUMOE JIBIKEHHE

8.2

Conneunasa cucrema. [lmaHeTsl 3€MHOM T'pYMNIBI.
[maHeThI-TUTaHTBl M WX CIOYTHUKH, KapJIMKOBBIC
mrageTel. Majsiele Tena COJTHEYHOU CUCTEMBI

8.3

Comane, Qotochepa u  armochepa. ComHeuHas
AKTHUBHOCTD

8.4

Nctounuk sneprun CosHIA U 3BE3]1

8.5

3Be31bl, WX OCHOBHBIC XapaKTEPUCTHKHU: Macca,
CBETUMOCTh, PaanyC, TEMIIEPATYpa, UX B3aUMOCBS3b.
Juarpamma "cnekTpaJbHBIM KJacC - CBETHUMOCTH'.
3Be3bl TVIaBHOM MOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTE
"Macca - CBETHMOCTH"' 19 3BE€3J  TIJIaBHOU
MOCJIEA0BATEILHOCTH

8.6

Buytpennee CTpPOCHHUE 3BE3/I. CoBpemeHHbIe
NpEeACTaBICHUSI O TMPOUCXOXKICHUM U SBOJIIOIUU
CouHLa 1 3Be3]1. DTallbl )KU3HU 3BE3]]




8.7 Muieunsiii Iyt - nHama [amaktuka. ChnupanbHas
CTpykTypa ['amakTuku, pacrpeneneHue 3Be3ll, raza u
neun. [lonoxenne n nBuxenne Connna B ['anaktuke.

IInockas u C(l)epI/I‘{eCKaH IIOACHCTCMBI ["anakTuku

8.8 Tunel ranaktuk. Paguoranaktuku u kBa3zapsl. UepHbie

ABIPBI B ApaXx I'dJIAKTHK

8.9 Bcenennas. Pacmpenne Bceenennoii. 3akon Xa00:a.
Pasz0eranue ramaktuk. Bo3pacTt u pannyc BceneHHOH,
teopust  bonbmoro  B3peiBa.  Mogens  "ropsiueit

Bcenennoit". PenukToBOE M3IIydyeHHE

8.10 Macmrabnas ctpykrypa BcenenHoil. MeraramakTuka.

Hepetiennslie npo0sieMbl aCTpPOHOMUU

IIposepsiembie Ha EI'D no ¢pusuke tpedoBanus

K pe3yJIbTATaM OCBOEHHSI OCHOBHOM 00pa30BaTe/JIbHOM MPOTrPaMMbI

cpeaHero oouero o0pa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHMSI K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeILHON MPOTPaMMbl CPETHETO OOIIEro
o0pa3oBaHUs

1

CdopMupoBaHHOCTh YMEHU pacno3HaBaTh (PU3NYECKUE SBIICHUS
(mpoueccel) U OOBACHITH X HA OCHOBE M3YUYEHHBIX 3aKOHOB

Bnanenue ocHoBomojararonmmMu (QU3NYECKUMU TMOHATUSIMH U
BEITUYMHAMU, XapaKTEPU3YIOIUMU (DU3UIECKHE TTPOIIECChHI

CpopMUPOBAaHHOCTh YMEHUN MPUMEHSTh 3aKOHBI KJIACCUYECKOM
MEXaHUKHU, MOJEKYJSIpHOW  (PU3UKK U  TEPMOJUHAMHKH,
JIEKTPOJUHAMUKHM, KBAHTOBOM  (PU3WMKM g aHaiIM3a |
OOBSICHEHUS SBJICHHM MHKPOMHpA, MaKpOMHUpAa M MeraMupa,
paznuyaTth  ycloBUs  (TpaHUIlbl, O00JIaCTH) TNPUMEHUMOCTH
bU3MYeCKuX  3aKOHOB, TOHMMAaTh  BCEOOIIUI  XapakTep
byHIaMEHTAIBHBIX 3aKOHOB W OTPAHWYCHHOCTh MCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (PU3MUECKHE MPOIECCHI,
MCMOJIb3Ysl OCHOBHBIE TTOJIOKEHHUS, 3aKOHBI 1 3aKOHOMEPHOCTH

ChopMupoBaHHOCTh YMEHHS pa3inuyaTh yCJIOBHUS MPUMEHUMOCTH
Moenel (GU3NIECKUX TeJl U TIPOIEeCCOB (SIBICHUI)




CdopMupoBaHHOCTh YMEHHUSI pEIlIaTh pacUEeTHbIC 33Jaud C SIBHO
3aJlaHHOM M HESBHO 3aJlaHHOW (U3MUECKOM MOJIENbl0: Ha
OCHOBAaHMM aHajlM3a YCJIOBHUS BbIOMpaTh (U3MYECKHUE MOJIENH,
OTBEYalOIIMe TpeOOBaHUSM 3aJaud, MPUMEHATH (OPMYIIbL,
3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYNAThl (PU3NUECKUX TECOPUU TPHU
UCIIOJB30BaHUM MATEMaTUYECKUX METOJOB pEIICHHS 3ajad,
NPOBOAUTH pacyeThl HAa OCHOBAaHUM HUMEIONIUXCS JIaHHBIX,
aHaJTM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METObI PEIICHHUS
C YYETOM MOJYyYECHHBIX PE3YJIbTATOB

Pemarp kauecTBEHHbIE 33/auu, TPEOYOLIME IPUMEHEHUS 3HaHUN
U3 pa3HbIX pa3JelioB MIKOJBHOTO Kypca (HU3MKH, a Takke
WHTErpalliy 3HAaHUWA U3 APYTUX NPEIMETOB €CTECTBEHHOHAYYHOI'O
LUKJIa: BBICTPAWBaTh JIOTMYECKYIO IEMOYKY pPACCYXACHUN C
OMOPON Ha WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE
SIBJICHUS

Brnanenue  OCHOBHBIMM ~ METOJaMH  HAy4YHOrO  MO3HaHUS,
UCHOJIb3YEMBbIMU B (PU3UKE: NPOBOAUTH MPSMbIE U KOCBEHHbIE
U3MEpPEHUs PU3NYECKUX BEITMYNH, BBIOMpask ONTUMAIIbHBIN CITOCOO
U3MEpPEHUs] W HCIONB3ysd  HM3BECTHBIE  METOABl  OIEHKHU
MIOrPENTHOCTEN W3MEpPEHUH, IIPOBOJUTH HCCJIEIOBAHNUE
3aBHCHUMOCTEH (PU3NYECKUX BEIWYNH C HCIIOIH30BAHUEM MPSIMBIX
U3MEPEHHH, OOBACHATH TONYyYEHHBIC pPE3yJIbTaThl, HCIOIB3YS
dbusznyeckue TEOpUH, 3aKOHBI WM TOHSATHS, W JeNaTh BBIBOJBI,
coONI0aTh TMpaBWwiIa OE30MacHOro TpyJna TpH  MPOBEACHHUH
UCCJICIOBAaHUM B paMKaX YYEOHOro JKCIEpUMEHTa W Y4eOHO-
UCCIIEIOBATENbCKOM IEATEIbHOCTH C UCIOJIb30BAHUEM IIU(PPOBBIX
U3MEPUTETLHBIX YCTPOUCTB U J1ab0paTOPHOTO 000PYAOBaAHUS

CpopMUpOBaAaHHOCT, YMEHHMH aHaJW3UPOBaTh U  OIICHUBATH
MOCJEACTBUS OBITOBOM U MPOU3ZBOACTBEHHOM JESATEIbHOCTH
YeJIOBEKa, CBSA3aHHOM C (DM3MYCCKUMHU IPOIECCaMU, C TTO3HMITUIN
AKOJIOTHYECKON 0€30MacHOCTH; MPEJCTAaBICHUN O paliOHAILHOM
MPUPOJIOTNIOJIL30BAHNH, @ TAaKXE PAa3yMHOM HCHOJIb30BAHUU
JOCTH)KECHUW HAYKM W TEXHOJIOTMH Ui JAJbHEUIIEro pa3BUTHS
YyeJIOBEYECKOro 00IIecTBa

OBnazeHue pa3IMYHBIMU crioco0aMu padboThl ¢ uHGbOpMaIHe
(bU3MUECKOro COAEpX)aHUs C HCIOIb30BAHUEM COBPEMEHHBIX
UH(GOPMAILIMOHHBIX TEXHOJOTH; pa3BUTHE YMEHUNH KPUTHUECKOTO
aHaJln3a U OLIEHKH JJOCTOBEPHOCTH MOJIydaeMoi nHpOopMaluu

10

ChopMUPOBaHHOCT, YMEHUU TMPUMEHIThH OCHOBOIIOJIATAIOIIUE




ACTPOHOMHYCCKHEC IIOHATHA, TCOPUHM W 3aKOHBbI JId aHallu3a Hu
00BACHECHUS (1)I/I3I/I‘ICCKI/IX MpoHcCcCOB, IIPOUCXOIANINX HAa 3BC3AAX,
B 3BC3JHBIX CHCTCMax, B MEXKTaJJaKTHYECKOM cpcac, ABHIKCHUA
HEOCCHBIX TCJI, SBOJIOIHNH 3BC31 U Bcenennon

IlepedyeHb 31eMEHTOB coep:KaHusA, NpoBepsieMbix HA EI'D no ¢pusuke

Kon Kon [IpoBepsieMblIii AJIEMEHT COJIEPAKAHUS
paznena/ | aneMeHTa
TEMBI
1 MEXAHHUKA
1.1 KMHEMATHKA

111 |Mexanuueckoe  ABWKeHHE.  OTHOCUTEIBHOCTH  MEXaHHMYECKOIo
nerkenna. Cucrema orcyera

1.1.2 |MarepuanpHas TOUKA. zZ A TPackTopus
Ee pangnyc-Bekrop:
a 7] A7
r(t)=(x(t),y(1).2(1)),

v

TpaeKkTopus, O ~ -
nepeMenieHue: . )
AP =TF(t,)-F(t)=F-F=
=(AX, Ay, A7) ’
MyTh.
CrnoxxeHue nepeMeneHnin:
AT, = AF, + AT,

1.1.3 |CxopocTh MaTepHaIbHON TOUKHU:

G—AF —f'—(u v u)
T e Tt T\ MYy ¥z )
At At—0
AX ' .
Ux:A_ = X, anayorn4no v, =Y, v, =1,
tAt—>0

Croxenne ckopocteii: Uy = U, T Uy,

Beluucnenne nepememieHus M IYyTH MATEPUAIBHOM TOYKU IIpU
rpapuxy

HpHMOHHHefIHOM JABMKCHHUU BIOJIb ocHu X

1o




3aBUCUMOCTH Uy (t)

1.14 AD N
VY CKOpeHHe MaTepUaIbHOM TOUKH: A = =4 = (ax’ a,,a, ) :
At At—0
Av - - .
— X — —
a, = At - (Ux )t , aHaornyHo 9y = (Uy )t , a4, = (UZ )t .
At—0
1.15 |PaBHOMepHOE NPAMOIMHENHOE IBUKEHUE:
X(t) = X, +0,,t
v, (t) =1y, =const
1.1.6 |PaBHOyCcKOpeHHOE MPSIMOIUHEINHOE ABHKEHUE:
at?
X(t) =X, + Uyt +—=—
2
v, (t)=vy, +agt
a, = const
2 2
Uy —Uyy = 2ax (X2 - Xi)
U + v,
[Tpu ABM>KEHUM B OJTHOM HAIPABJICHUU MTYTh S= 5 -1
11.7 CBoOoaHoe manenue. Y ckopeHrue cBOOOHOTO
najneHus. J[BwkeHue Tena, OpPOIIEHHOTO MO
yraom @ x ropusonry:
X(t) =Xy + Vgt = X, +0, COS QL
t2 ) tz Vi 5-:
y(t)=y0+uoyt+gy7=y0+uosma-t—97 )é’
Mo a
v, (t) =y, =, COS @ .
] 0O x x
v, (t)=vy, +9,t =v,sino—gt

9,=0
g, =—g = const




1.18

KpuBonuneiinoe nBmxeHue. JIBM)KEHHE MaTepUalbHOM TOYKH IO
OKPY>KHOCTH.

YrioBast W JmHeHHas ckopocth Touknm: U = ®R . [Ipu paBHOMepHOM

27

JBMDKEHHUHU TOYKH 10 OKpYx)HOCTH O = _T =2mnv,

2
2
LleHTpOCTpeMHUTENBHOE YCKOPEHHE TOUKH: &, = E =®"R. Momxoe

YCKOpPEHHE MaTE€pUaJIbHOU TOUYKHU

1.19 |Tsepmoe Temo. [locTymnarenbHoe W BpaIIaTENIbHOE ABMXKEHHE TBEPIOTO
Tena
1.2 JMHAMUKA
121 Nuepunanenbie cucremsl orcuera. [lepsbiii 3akoH Herorona. IIpuHnun
OoTHOcUTeNIbHOCTH ["anunes
1.2.2 m
Macca Tena. [lnotHoCTh Bemecta: P = V
1.2.3 = _E.F
Cua. TIpUHIMI CyNEepHO3ULIUN CHIL: FpaBHoﬂeﬁCTB =F+F +..
1.2.4 |Bropoii 3akon HertoToHa: 1y1st MarepuanbHoil Touku B MCO
F=ma; Ap=FAt upu F =const
1.2.5 |Tperuit 3akoH HploToHa 111 MaTepHaIbHBIX 4"'_.—.—"':_
= = K F
TOYEK: F12 = 'F21 12 21
1.2.6 |3aKkoH BCEMHUPHOrO TATOTEHHs: CHUJIbl NPUTSIKEHUS MEXIY TOYCUHBIMU
F=c il
MaccaMmu paBHbl I = RZ -
Cuna tsoxectu. LlenTp TspkecTH Tena. 3aBUCUMOCTh CHJIBI TSDKECTH OT
BBICOTHI h HaJl TOBEPXHOCTHIO TUIAHETHI paxnycoM Ro:
GMm
T A L\2
(R, +h)
1.2.7 |Cwuna ynpyroctu. 3akoH ['yka: Fx = -kx
128 Cuna tpenusi. Cyxoe TpeHHe.

Cuna TpeHus CKOJIbKEHHS: FTp =uN




Cuia TpeHHus OKOSI: FTp <pN

Koaddurment tpenns

1.2.9 F
_ 1
Jasnenune: P =
S
1.3 CTATHUKA
131 MOMEHT CuJIbl OTHOCUTEIIBHO OCH BPAIllCHUSA:
|M| =Fl , tme | - mmedo cuiel F
OTHOCHUTEJIBHO OCH, IPOXOJSIIEH yepe3 TOUKY —
O nepneHauKyJIsIpHO PUCYHKY F
1.3.2 |Ueutp wmacc Ttena. LleHTp Macc CHCTEMBbl MAaT€pUAIBHBIX TOYEK:
. m +m,r, +... _
Moo = mom, 4. B oaHOpOAHOM TOJIE TSHKECTH (g = COﬂSt)
LIEHTP Macc TeJla COBIAJIAET C €r0 UEHTPOM TIKECTH
1.3.3 M, +M,+..=0
VYcnosus paBHoBecus TBepaoro tena B UCO: | = =
P P F+F+.=0
1.3.4 |3axon Ilackans
135 . . D=D.+po0h
JlaBnenue B skuakocTH, mokosimeiics B UCO: P = Py +PY
1.3.6 = »)
3akoH Apxumena: FAPX = _PBLITCCH ,
eciu Teso U KUAKoCTh MOKosATCs B ICO, T0 Fapx = PQVesreen
YcnoBue rraBaHus Ten
1.4 3AKOHBI COXPAHEHUA B MEXAHUKE
141 NMnynsc MaTepralbHOW TOUKHU: p=mv
14.2 NMnynsc cuctemsl Tei: p = pl + pz T
1.4.3 |3aKkoH MU3MEHEHHS U COXPAHEHUS UMITYJIbCa:

—

s CO AP = A (P, + Py +..) = Frpeae AU+ P At ..

— ' 1puemmn 2BHEIH )

— —

8 NCO Ap :A(ﬁ1+ _pz +"'):O,GCHI/I FlBHeH.IH + FzBHeLHH +...=0

PeakTtuBHOE ABHKEHHE




1.4.4

PaboTa cuitbl Ha MaIOM TIepeMeIICHUN:

A=|F|[AF|-cos a=F, - Ax

1.4.5

MOH_IHOCTB CHIJIBI:

ecm 3a Bpemss At paGota cuisl n3mensercs

[
=) ~
(|
1y
=
Ty

Ha AA , TO MOIIHOCTH CHIIBI

_AA

P -
At At—0

=F.v-cosa

1.4.6

Kunernyeckast sHEprust MaTeprUaIbHON TOUYKHU: Emm =——=_—.

3aKOH HM3MEHEHUS KHHETUYCCKOM SHEPTUU CHCTCMblI MAaTCpHUAJIbHBIX

touex: 8 UICO AE,, =A +A, +...

147

[TorenmanpHas 3HEprus:

JULA IOTCHIUAJIbHBIX CHUJI A12 = E1n0TeHu - EZHOTeHu = _AEHOTeHu .

[lorenumanpHas >HEpPrus MaTEepUAIbHOM TOYKM B OJHOPOJHOM IOJIE
TsKECTH: Enorenn = Mgh.

[ToTenuuanpHas 3HEpPrus ynpyro aeGopMHUpOBaHHOIO Tea:

kXZ

TMOTEHI] 2

1.4.8

3aK0H U3MECHEHHS U COXpaHCHU MEXaHUYEeCKOH OHEPTHUU:

EMCX = EKI/IH + EHOTCHLh

B I/ICO AEMGX = ABC@X HEIIOTCHI. CHUIT

B ICO AEMeX = 0 , €CITU Agcex nenoren, cin = 0

1.5

MEXAHUYECKHUE KOJIEBAHUMA 1 BOJIHBI

151

'apmonnueckue koneOaHus MaTepuanbHOM TOUYKU. AMIUIMTYHa U (asza
konebanuii. Kuaematuueckoe onucanue:

X(t)=Asin(ot+q¢,),

UX(t):Xt‘,




' 2 2
a, (t) = (Ux )t =—0 X(t) —a +toX= 0 , TIE X - CMEUICHUE U3
TMOJIOXKEHHUS PAaBHOBECHS.
JIlnHamuyeckoe onucaHue:
2

max = -kx, rne K = M®* . Do 3nauur, uro Fx = -kx.
DHEpPreTU4YecKoe OmucaHue (3aKOH  COXpaHEHUs  MEXaHUYECKOM
SHEPrUm):

2 2 2 2
mo®  kx® my KA

+ = —1 = = const
2 2 2 2

CBs3b aMIUIUTYZABl KOJEOAHMH CMEIIEHHs MaTepHaJbHOW TOYKH C
aMIUTUTYAaMU KoJIeOaHUH ee CKOPOCTH U YCKOPEHUS:

_ .2
Umax _(DA1 amax =0 A

152 2 1
ITepnona u yacTora KoseOaHUI: T=—=— .
® A%
[leprog Manblx CBOOOJHBIX KOJ€OAHHMH MAaTEMaTHYECKOI'O MasTHHUKA!
I
T=2n|—.
g
m
Tepuos cBOGOIHBIX KONeGaHMIl IPYKHHHOTO MasTHUKA: | = 2T, [—
1.5.3 |Brmyxnaennsie konebanus. Pesonanc. Pe3onancHast kpuas
1.54 |llonepeunsle U MpoJOJbHBIE BOJHBL. CKOpPOCTH PacHpOCTPAHEHUS U
v
JUTMHA BOJIHBL: A=0ul = ;
WNuTtepdepennus u nudpaxius BOJIH
155 |3Byk. CkopoCTh 3ByKa
2 MOJIEKVYJIAAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISAIPHAS ©U3UKA
211 Mogenu CcTpoeHMsT Ta30B, JKUAKOCTEHW U TBepAblXx Ten. Ilycte

TCPMOANHAMUYCCKAd CHUCTEMaA (TCJ'IO) coctouT u3 N OJMHAKOBBIX

N m

mouexyi. Torna kommdecTBo Bemecta vV — N = E
A

rae Na - 4ucio ABora;[po, m - Macca CUCTCMbI (Tena), uo. MOJISIpHas
Macca B€IIeCTBa




212

TenmoBoe JABVKCHHUC aTOMOB U MOJICKYJI BEIICCTBA

2.1.3 BsaumoneiicTBre yacTHIl BEIECTBA
2.1.4 | Iuddy3usa. bpoyHOBCKOE BHIKECHHE
2.1.5 Monenb uneansHoro rasa 8 MKT
2.1.6 CBsi3b  MEXIy JaBJICHUEM M CpeAHEH KHUHETHYECKOM dSHeprueit
MOCTYIATEJIBHOTO TEIUIOBOTO JIBUKEHMS MOJIEKYJl MJ€aIbHOTO Tasa
(ocHoBHOE ypaBHeHue MKT):
2
1 5 2 (mp?) 2 —
p_gmonu —En- 5 —gn'é‘nw, rjJe mo - Macca OJHOM
N
monexymnbl, = v - KOHIIEHTpALUsl MOJIEKYI
2.1.7 | AbcomotHas Temneparypa: T =t°+ 273 K
2.1.8 |CBsa3p Temmeparypbl Traza cO CpeJHEl KHHETHYECKOW dSHeprueu
MOCTYIATEILHOTO TETNIOBOTO IBHKECHUS €TI0 MOJICKYIL:
2
— (mp?) 3
gl'IOCT - =_—KT
2 2
219 |VYpaBuenue p = nkT
2.1.10 |Mopnens uneanbHOTO ra3a B TEPMOJIMHAMUKE:
VYpaBuenne Menneneesa — Knaneitpona
Breipaxxenue 111 BHyTpeHHEN dHEPrUun
VYpaBuenue Meneneena - Knanelipona (mpuMeHNUMbIE (POPMBI 3aMIUCH):
m RT
pV =—RT =vRT =NKT p="""
n u
BeIpaxxenue 11 BHYTpEHHEH dHEPIMHM OJHOATOMHOIO MJEalIbHOIO rasa
(mpuMeHuMBbIe (POPMBI 3aITUCH):
3 3 3m 3
U=—VRT ==—NKT =——RT =v¢c,T =—pV
2 2 2 1 2
2.1.11 |3axon JlanbToHa Ui AaBICHHUS CMECH Pa3pEKEHHBIX Ta30B:
p=p1t+p2+..
2.1.12 | M3omporiecchl B pa3pe)KEHHOM Ta3e C MOCTOSTHHBIM YHCIOM MOJIEKYT N




(C MOCTOSTHHBIM KOJIMYECTBOM BelecTsa Vv ):

uzotepma (T = const): pV = const,

P _
u3oxopa (V = const): T const

V —
uzo06apa (p = const): T° const

I'padmueckoe mpencraBineHue wu3omnpoueccoB Ha pV-, pT- u VT-
uarpamMmax.

OO0BeIMHEHHBIN I'a30BbINA 3a4KOH:

ﬂ = const
T

JJI1 ITIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA v

2.1.13 |HacepllmeHHble W HEHACHINIEHHBIC Mapbl. KauecTBeHHash 3aBHCHMOCTH
IUIOTHOCTM M JIaBJIEHUS HACBHILIEHHOIO Iapa OT TeMIepaTypbl, HX
HE3aBUCHMOCTh OT 00beMa HACHIIIEHHOTO Tapa

2.1.14 | BnaxHOCTh BO3/IyXa.

P () P (T)
OTHOCHTENbHAS BIAXHOCTD: P = T = T
pHaCLI]_[I. napa( ) pHacmm. napa( )

2.1.15 |M3meHeHWe arperatHbIX COCTOSSHMH  BEIIECTBA: HUCIAPEHHE U
KOH/IEHCAllMs, KUTICHHUE KUKOCTH

2.1.16 |M3meHeHWe arperaTHbIX COCTOSIHMH  BENIECTBA: IUIABIICHHE U
KpHUCTaTU3aIUs

2.1.17 |IIpeobpazoBaHue 3HEpPruM B (Pa30BbIX Mepexoaax

2.2 TEPMOANHAMUKA

2.2.1 |TemnoBoe paBHOBECHE U TeMIIEpaTypa

2.2.2  |BHyTpeHHSS 3HEPrus

2.2.3 Temnmonepenaua kak cmoco® W3MEHEHUs BHYTPEHHEW »HHeprum Oe3
coBepuieHust paboThl. KOHBEKITHS, TETIIONMPOBOAHOCTD, H3ITyUeHHE

2.24 | Komu4ecTBO TEIJIOTHI.

VY enabpHas TEIIIOEMKOCTH BEIIECTBA C: Q =CMAT




2.25

VY nenwpHas Temnora napoodpazoanus L: Q = Lm.

VaenpHas TEII0Ta MIaBICHHS >\, . Q = }\‘m .

VY aenpHas TemioTa cropaHus Torusa q: Q = qm

2.2.6

OneMeHTapHas paboTa B TEPMOAWHAMHUKE: A= PAV | Bymuucnenue
paboTsI 1o rpaduKy mnpoiecca Ha pV-auarpaMmme

2.2.7

[TepBrIii 3aKOH TEPMOAMHAMUKH

le = AUlZ + A12 = (Uz _U1)+ A12-
Annabara:

Q12 =0= A12 :U1_U2 :_AU12

2.2.8

Bropoii 3akon TepmoanHamuku. HeoOpatumele nmporiecchbl

2.2.9

[Tpuniune gerictBus TernoBbix MamuH. KIT:

n= Aja wer QHarp B |onn —1_ |onn

QHarp QHan QHarp

2.2.10

MaxkcumansHoe 3HaueHue KII. [ukn Kapho:

_ __ Harp _Txon _ Txon
max n _nKapHo —T——l—T—

Harp Harp

2.2.11

VYpaBHenue TernoBoro 6amanca: Q1+ Q2+ Qs +...=0

SJIEKTPOAMHAMUKA

3.1

DJIEKTPUYECKOE ITIOJIE

3.11

DneKkTpu3aius Tell U €€ MPOsBICHUs. DJIEKTpUUYeCKui 3apsia. JlBa Bumaa
3apsia. DJIEMEHTAPHBIM AJIEKTPUYECKUH 3apsll. 3aKOH COXpaHEHUs
JIEKTPUIECKOTO 3apsaa

3.1.2

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyona:
B OJIHOPOJIHOM BEILECTBE C JUIEKTPUYECKOI IPOHUIIAEMOCTEIO &

F:k|q1|.|q2|: 1 .|q1|'|q2|
er’  dmeg, 1’

3.13

Onektprueckoe nose. Ero qeicTBre Ha AIeKTPUIECKUe 3apsibl




3.14

—

HaprI)KCHHOCTB SJICKTPHUYCCKOTO IMOJIA: E = .
qnpo6Hmﬁ

E-kJ4
ITone Toueynoro 3apsja: r rz )

—

OJTHOPOJHOE TIOJIE: E =const .

KapTunbl TMHUN HaNPSHKEHHOCTH ATUX TOJICH

3.15

HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

PazHocTh IMOTCHIMAJIOB U HAIIPSKCHUC!

A, =09(¢,—9,)=—0A¢=qU
TToTeHUMATbHAS SHEPIHs 3apsIa B AIEKTPOCTATHUECKOM TOJE:
W=qo.
A=—AW
W

q

CBsi3b  HANPSHKEHHOCTH TOJNs M Pa3HOCTH  MOTEHIMAIOB  JUIs
OJIHOPOJIHOTO AeKTpocTatnueckoro mois: U = Ed

[MoTenuman snexrpocraTideckoro moms: P =

3.16

[IpuHIHUI Cynepro3uIuy JIEKTPUIECKUX MTOJIEH:

— —

E=E+E,+.., 0=0,+¢, +...

3.1.7

[IpoBOgHMKM B 2JIEKTPOCTATHYECKOM TOJ€E. YCIOBHE paBHOBECHS
r
3apsA70B: BHYTPM NPOBOJHUKA [ — (), BHYTPM M Ha IIOBEPXHOCTH

nposogauka @ = const

3.18

JIUDIEKTPUKM B DIIEKTPOCTATHYECKOM — ToJe.  J{udJeKTpuueckas
IPOHMIIAEMOCTh BEMIECTBA &

3.19

Konnencarop. D11eKTpoeMKOCTh KOHIEHCATOPA: C= U .
€€,5
DIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa: C= = ECO

d

3.1.10

HapannenLHoe COCINMHCHHUEC KOHACHCATOPOB:




g=0q + 02 + .., U1 = U2 =y Cnapann = Cl + C2 + ..

HOCJ’ICI[OB&TGJ'IBHOG COCAMHECHUEC KOHACHCATOPOB:

1 1 N 1 N
U=U+Uo+..,1=02=.., A TR T
Cnocn Cl CZ
Heprus 3apsHKeHHOro KoHAeHcaropa: Ve = = =
2 2 2C
3.2 3AKOHBI ITOCTOSHHOI'O TOKA
Cuna toka: | = A_ . [locTostHubIi TOK: I = const
t At—0
Jns mocrosiHHOrO TOKA q = It
3.2.2 | YcnoBus CyIeCTBOBaHHS JIEKTPHUECKOTO TOKA.
Hanpsixenne U u OJ1C E
3.2.3 §]
3akon OMa 1t y4acTKa 1eTu: I = E
3.2.4  |DnekTpuyeckoe  CONPOTUBIEHHE.  3aBHCHUMOCTb  CONPOTHBIICHUS
OJIHOPOJIHOTO IPOBOJHHMKA OT €ro JJIMHBI W CEYEHUs. Y JeJIbHOE
I
COTIPOTHBIICHUE BEILIECTBA. R=p g
3.25 A
TOPOHHHUX CHUJT
Ncrtounuku Toka. 3/[C ucTouHMKA TOKA: E= T
BuyTpennee conpoTHBIIEHHE UCTOYHUKA TOKA
326 |3akon Oma sl NONHOH (3aMKHYTOH) OSICKTPHYECKOH [
I E T "
emn: E=IR +Ir, orkyma | =
B A R+r
3.2.7 |llapamienbHoe cOeIMHEHHE TPOBOIHUKOB:

1 1 1

=i+t U=U=., g :EIJFR—ZJF---.

Tapaul
IlocnenoBareabHOE COSIUHECHHUE ITPOBOAHUKOB:

U=Ui+Uz+..., h=l=..,Rwoaa=R1+Rz2+ ...




3.2.8

Pabota snekTpuueckoro Toka: A = [Ut.

3akon Jlxoyns - Jlenna: Q = I°Rt.

2
2 U

Ha pesucrope R: Q=A=1°Rt = Ut = ) t

3.2.9 AA
MOIIHOCTB IEKTPUUECKOTO TOKA: P= At =1U

At—0
TennoBas MOILHOCTb, BBIAEIISIEMAs Ha pesucTope:
2
2 U
P = I R = F = IU .
P — AACT. CHJII — EI
MoniHocTh HCTOYHUKA TOKA: 'E — At -
At—0

3.2.10 |CBoOOgHBIE HOCHTEIH JJICKTPHYECKHX 3apsAI0B B IIPOBOJHHUKAX.
MexaHu3MBbI TPOBOAMMOCTH TBEPIBIX METAJUIOB, PACTBOPOB U PACILIIaBOB
ANEKTPOIUTOB, ra30B. [lomynpoBoguuku. [loaynpoBOAHUKOBBINA U0

3.3 MAT'HUTHOE I1IOJIE

3.3.1 MexaHn4ecKoe B3aMMOJIEVCTBUE MarHUTOB. MarHuTHoe mojie. Bektop
MarHWTHOH  WMHAYKOWH. [IpUHOWAIT — CYNEproO3WIMHA  MarHUTHBIX
moneii: B=B,+B, +...
JluHMM WMHAYKOMHA MarHutHoro mnojia. KapTtuHa JHHUNA WHAYKUWAH
MarHUTHOTO TMOJS TOJIOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuToB

3.3.2 | OmpIT Opcrena. MarHuTHOE TI0JI€ MPOBOIHMKA ¢ TOKOM. KapTuHa JuHMiA
WHIYKIIMA MarHUTHOTO TIONS JAJUHHOTO TMPSMOTO TMPOBOJHHUKA U
3aMKHYTOTO KOJIBIIEBOTO TIPOBOIHUKA, KATYIIIKH C TOKOM

3.3.3 |Cwuma Ammepa, ee HanpaBJIeHHE U BEJTMYMHA!
FA = IBI sina ,rae O - yrom mexxay HampaslieHHEM NPOBOJHUKA U
BekTopoM B

3.34 . )
Cuna Jlopenna, ee HampaBlIeHUE U BEIHYHHA! Fnop = |Q| vBsin O rne
O - yron mexny Bektopamu U u B . JIBikenne 3apssKeHHOI 4acTHITBI
B OJTHOPOJHOM MarHMTHOM IT0JIC

34 DJIEKTPOMATHUTHA S UHAYKLWA
3.4.1 [ToTok BekTOpa MarHUTHOM MHIYKLIUH: it / B




®=B,S=BScosa

3.4.2 | SIBnenue snexTpomMarHuTHON nHAYKIMH. D/1C nHIyKINN
3.4.3  |3akoH 3neKTpoMarHUTHON MHAYKIuK Dapazes:
AD .
Ei=—+- =-,
At At—0
344 OJ1C uHAYKIMHU B IPSIMOM MPOBOJHUKE { d
JUTMHOM 1, TBUXKYIIIEMCSI CO CKOPOCThIO 3] / \%J v ,f
_ - / 7 ’/
(U L ) B OJIHOPOJIHOM MarHMTHOM MoJje B: / i 5()/
|Ei | =Blvcosa, rpe O - yroa Mexy BektopoM B u Hopmansio N x
IJIOCKOCTH, B KOTOPOI1 Jie)KaT BEKTOPHI f u U ;ecnn T 1Bwu oL B
. TO |Ei| =Blv
3.45 [IpaBuio Jlenma
3.4.6 d
NHAYKTUBHOCTS: L= T ,mmm @ =LI.
Al .
Camounnykuus. JIC caMOMHIYKITUU: Esi =-L A_ = _th
t At—0
DHeprusi MAarHUTHOTO TOJISl KATYIIIKUA C TOKOM: WL = T
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHMA 11 BOJIHBI
351

KonebarenbHblii KOHTYD. CBobosHbIE
JNIEKTPOMAarHUTHBIE KOJIeOaHM B U/IeaIbHOM "[ C gL
KOJIeOaTETbHOM KOHTYpE: |

0 (t) = Gy SIN (0t + )

1 (t) =0, = ©0,, cos(wt+@,)=1,,.cos(ot+¢,)

21 |
. — N=—=—
®opmyna Tomcona: 1 =27/ LC | orkyna T /—L C

CBs3b AMIUIMTYBI 3apsgaa KOHACHCATOpa € aMHHHTyﬂOﬁ CHJIbI TOKaA IIpH
CBO60)IHI)IX OJICKTPOMArHuTHBIX KOJIeOaHMIX B NaCaJIbHOM




— __Mmax
Kone6aTenbHOM KOHTYpe: Omax =

3.5.2  |3akoH coXpaHEHUs SHEPTHH B UACATHHOM KOJeOaTeTbHOM KOHTYpE:
2 2 2 2
cCu® LIZ cu?_ LI%
5 + 5 = 5 = > = const.
3.5.3 | BeiHYyXaeHHBIC 2JIEKTPOMarHUTHBIC KoJeOaHus. Pezonanc
3.5.4 |Ilepemennnii TOK. Ilpom3BoAcTBO, Tepenadya U MOTPEOJICHHE
JJIEKTPUYECKON SHEPTUU
3.5.,5 | CoiicTBa 3JIEKTPOMAarHUTHBIX BOJH. B3auMHass opueHTaIisi BEKTOPOB B
3JIeKTpOMarHuTHOI BonHe B Bakyyme: E 1. B L C
3.5.6 [IIkana SIEKTPOMATHUTHBIX BOJH. I[IpUMeHEHHE >SIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
3.6.1 |IlpsmonuHelHOEe paclpoCTpaHEHHE CBeTa B OJHOPOJHOW cpene.
Toueunslii nctounuk. Jyd ceera
36.2 3akoHbl OTpakenus ceera, O = § ol P
3.6.3  |TlocTpoeHue n300pakeHUH B TUIOCKOM 3epKajie
3.6.4  |3aKoHBI NpPEIOMIICHHS CBETA.
Tpenomnenne ceera: MySIN o=, sinf3 | n
AOGCOIIOTHBIN NTOKa3aTeNb MPEeIOMIICHUS:
C
na6c - .
v
n, oy
o n = == —
OTHOCHTENBHBIH MMOKA3aTeNb MPEIOMIICHUS: ' otn n .
L
Xoz JIydel B IpU3Me.
CooTHOIIEHWE YacTOT W COOTHONICHWE JJIMH BOJH TPH TIEPEX0je
MOHOXPOMAaTHUYECKOTO CBETa 4Yepe3 IPaHHUIly pasfesia JBYX ONTUYECKUX
cpexn:
V=V, A =LA,
3.6.5 |IlonHOe BHyTpeHHEE OTpaKEHHE.

[IpenenbHbld  yronm TMOJTHOTO BHYTPEeHHEro  M5<H,




OTPaKCHHS:

: 1 n,
Slna, | =——=—
p
OTH r]l
3.6.6 |CoOuparomme u paccemBaromue TUH3bI. ToHKas nwH3a. DoKycHOE
1
paccTOsHUE U ONTUYECKAsl CUJIa TOHKOM JIMH3BI: D= E
3.6.7 dopMyIia TOHKOW JTMH3HI: d_T
H
1 1 1 d
—t—=— 1«\ h
d f F 7
o ~
YBenuueHue, 1aBaeMoe JINH30M:
h _|f]
=0~
1
D<0=F=—<0,
D
B ciyuae paccenBaronieit JMH3bI:
h _|f]
N=—=—<I1
H d
3.6.8 | Xox ;y4a, mpoIIeIIero JIMH3Y MO/ MPOU3BOIBHBIM YTJIIOM K €€ TTaBHOU
onrtudeckoil ocu. IloctpoeHne n3o0pakeHU TOUKH M OTpe3Ka NpsSMOi B
COOMPAIOIINX M PACCEMBAIOIINX JIMH3aX M UX CUCTEMax
3.6.9 | ®dotoanmapar kak ontuyeckuii mpudop. a3 kak ontuveckas cucrema
3.6.10 |UHTepdepennus  cBera.  KorepeHTHBIE  WCTOYHHKH. Y CIIOBUSA
HaONIOJIEHUsI MaKCUMyMOB ¥ MHHHUMYMOB B HWHTep(epeHIIMOHHOMI
KapTHHE OT JIByX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB:
A
MaKCUMYMBI - A= ZmE ,m=0,+/-1,+/-2,+/-3, ...,
A
MHHUMYMBI - A= (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...
3.6.11 |dudpakmus cBera. JludpaknuoHHas pemeTka. YCIOBHE HAOIIOICHUS

IJIABHBIX MAKCUMYMOB IIPU HOPMAJIbHOM TaJ€HUU MOHOXPOMAaTHYECKOTO
CBETa ¢ UTMHOM BOIHBI A Ha PEIIeTKy ¢ neproaoM d:

dsing, =M\ m=0 +/-1,+-2 +-3, ..




3.6.12

Hucnepcus cera

KBAHTOBA ®U3UKA

4.1

KOPITYCKYJIIPHO-BOJIHOBOU Y AJIM3M

411

T'unotesa M. ITnanka o kBantax. ®opmyna [Tnanka: E = hv

41.2

hc

®otoub. DHeprus porona: E = hv = T = pcC.

hv h

cC A

Wmnynsc porona: P =

4.1.3

®oroaddext. OnbiTer A.I'. CroneroBa. 3akoHsl hoTorhdexTa

414

VYpasaenue DitaiteitHa 11st porodaddexra:

E(bOTOHa = ABBIXOZ[a + EKI/IH maxy

hc 3 _he
rac Eti)OTOHa =hv = T, &onﬂa - hVKP o 7\‘_Kp
2

L

1 KHHmMax 2 3an

4.1.5

JlaBnenne cBera. JlaBieHHE CBeTa Ha TMOJHOCTHIO OTPAXKAIOIIYIO
MOBEPXHOCTh U HA MOJHOCTHIO MOMIOUIAIOIIYI0 TOBEPXHOCTh

4.2

OU3NKA ATOMA

421

HnaHeTapHasi MOZACIb aToOMa

4.2.2

IMoctynatsl bopa. M3nydenue u morsouieHne (HOTOHOB NMpH INEpexojie
aToMa C OJJHOTO YPOBHS SHEPTUH HA JPYTOU:

_he
mn }\,

mn

hv =|E, - E,|

4.2.3

JInnenyaTele CIIEKTPBI.

CHCKTp ypOBHCfI OHCEPIrur aToMa BOAOpOJa:

-13,6 »B
E, =— 7 =123,

4.3

OU3NKA ATOMHOI'O S/IPA

43.1

Hyxknonnas moxens siapa I'elizenOepra - VBanenko. 3apsin  sipa.
MaccoBoe uncio sapa. M3otomnsl




43.2

PagnoakTuBHOCTE.

Anbda-pacnaz; ?X —)Qj Y + gHe )

bera-pacnan.

DIIEKTPOHHBIN B-pacman . ?X —>§+1 Y + gle +V,.
[To3UTPOHHBII B-pacman . ?X —>§.1 Y + 21é +V,.

l'amMmma-uznydenue

4.3.3 _t
3aKO0H paJiMOaKTUBHOIO pacmaga: | (t) =N,-27.
_t
ITycTh m - Macca paguOaKTUBHOIO BewmecTsa. Torma m (t) =m,-2 7T
4.3.4 | Snepubie peakuuu. [leneHne u CUHTE3 sAEp




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 2 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypchl

®du3nKka — HayKa O PUPOJIE.

1 Hayunsie MeTZK bl HO?I,)H:HI/iI 1 bubmorexa HOK

e A 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u Mecto pusuku B

5 ($hOopMHPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nerxeHus. [lepemenienne, ckopocTs, 11.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBIDKEHHUE 13.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubnuoreka [IOK
IIBIDKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOJTHOTO Ma/ICHUS 20.09.2023  https://m.edsoo.ru/ffoc39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P 25.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

WHepripaibHbIe CHCTEMBI OTCYETA. 27.09.2023  https://m.edsoo.ru/ff0c3be8
I1epBer1it 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 CyIepIo3uIy cuil. BTopoii 3akoH bubmmorexa [TOK
. 02.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa a1t MaTepuanbHON TOYKA

10 Tpetuii 3akon HeroTona nis bubnnoreka HOK
MaTEepUAIbHBIX TOYEK 04.10.2023  https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

09.10.2023  https://m.edsoo.ru/ff0c3d00
ckopocTh Moct. Jludt

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena. JIBmkeHue CBSI3aHHBIX Tl 11.10.2023  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumuent tpenus.

13 Cwita conpoTHBIICHUS TIPU JBUKEHUN bubnnoreka [JOK
TeJa B )KUJAKOCTH WK ra3e. [[Bmkenue 16.10.2023  https://m.edsoo.ru/ffOc3f76
110 HAKJIOHHOM IIJIOCKOCTH
[ToctynarensHoOe U BpalaTeabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cumbl. YcaoBus 18.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS 23.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubnnorexka [JOK
MatepHuaabHON ToukH. Teopema 06 25.10.2023  https://m.edsoo.ru/ff0c4502

W3MEHEHMH KUHETUIECKOM OHEPIrun



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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17

18

[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas F3HEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuunanbHas 3HEeprus Tena BOIU3U
MOBEPXHOCTU 3e€MJIU. 3aKOH
COXpaHEHHUSI MEXaHUYECKOU IHEPTUU

JlaGopaTtopHnast pabora «M3yueHue

3aKOHA COXPaHEHUS MEXaHUUeCKON
sHeprun"

06.11.2023

08.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

19

20

IloTenuuanbHble U HEMOTEHIIMAJILHBIE
cuiibl. CBsA3b pabOTHI
HENOTEHIMAIBHEIX CHJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

KonTtponsHast pabora o Teme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

13.11.2023

15.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. Audpoysus

20.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

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

Macca monekyin. Konuyecto
BemlecTBa. [locrossHHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp

22.11.2023

27.11.2023

29.11.2023



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT 04.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHHUS MOJIEKYJ. Y paBHEHHUE 06.12.2023  https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI 11.12.2023

28 H3onponecchl B ACATBHOM ra3e U X bubnuorexa [IOK
rpaduyeckoe npeacTaBIcHue 13.12.2023  https://m.edsoo.ru/ff0c570e
Buytpennss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

29 crioco0On! e€ m3meHeHnus. KoanyaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHH s 18.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UICATLHOTO
rasa

30 Bune! Termonepenaun Bubmorexa ITOK

20.12.2023  https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

31 KonnuecTBo TemaoTel npu bubnnorexka [JOK
Terutonepenave. AanadaTHbIH 25.12.2023  https://m.edsoo.ru/ff0c5c36
npouecc
JlaboparopHas pabota «Onpenenenue

32 YIEIbHON TEIIOEMKOCTH TBEPAOTO 27129023
Tena»

33 [InaBneHue u KpucTaIn3arus. bubnnorexka [JOK
VY nenbHas TEmoTa MJIaBICHHUS. 10.01.2024  https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c6708

CyO6numarnus

34 [TapooOpa3oBanre U KOHIEHCAITUS. bubnnoreka [HOK
Wcnapenue u kunexnue 15.01.2024  https://m.edsoo.ru/ff0c63b6
35 [1epBblil 3aKOH TEPMOJAMHAMUKHU U €r0 bubnmoreka [JOK
MIPUMEHEHHE K U30MpoIieccam 17.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B
36 npupoe. Bropoii 3akoH bubmoreia OK
' 22.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
37 ITpunnun nevicrBus u KII/I TermoBoi bubmuorexa [JOK
MaIIuHbI 24.01.2024  https://m.edsoo.ru/ff0c600a
38 K KIT
[Mukn Kapnao u ero KII/] 29.01.2024
39 DKoJ0ru4ecKkue npooIeMbl
TEIJIOOHEPTEeTUKH 31.01.2024
40 O6o6maromuii ypok «MoekysipHast bubnnoreka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI 05.02.2024  https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme
41 «MonexynspHas ¢puznka. OCHOBBI bubmmorexa [OK
yIp ' 07.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
AOcCoIOTHAsI 1 OTHOCUTETbHAS
42 BIAXXKHOCTH BO34yXxa. HachIeHHbIH bubmmorexa LHOK
ap yxa. 12.02.2024  https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckne n
aMmopdHbIe Tena. AHU30TPOIIHS
43 01301711)((:213 KpHCTAJIJIOB X(Tlf KHE bubmorexa [JOK
P . 14.02.2024  https://m.edsoo.ru/ff0c65f0
KpucTtayisl. COBpeMEHHEBIE
MaTepuabl
44 YpaBHEHHE TEIUTOBOTO OaslaHca bubnuotexa [JOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

19.02.2024 @ https://m.edsoo.ru/ff0c6820
DJIeKTpHU3alus Tell. DIEKTPUUECKUN
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmmorexa [TOK
AL A p 21.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKH, TUIIIEKTPUKH H
46 H(I))J'I ILOBO HIfKI/I 3a1f§H COXpaHEeHUs Bubmaorexa ITOK
YHpOBOA ) P 26.02.2024  https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECKOTO 3apsia
B3aunmoneiictBue 3aps10B. 3aKOH
47 Kyiona. TodyeuyHbIi 2I€KTPUYECKUIA bubnmorexa LOK
Y ' P 28.02.2024  https://m.edsoo.ru/ffOc6ces
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3uuuu bubnnorexa [HOK
AJICKTPUYCCKUX ToJIeh. JImHuM 04.03.2024  https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 osd. Ilorernman. PasHocts bubnmorexa [IOK
' . 06.03.2024  https://m.eds00.ru/ff0c6f00
[IOTEHIMAIOB
I[TpOBOMHUKY U JUDJIEKTPUKH B
50 anpeKT I([)CTaTI/I‘IGI([JKOM noILe bubmmorexa [IOK
p ] 11.03.2024  https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast pOHUIIAEMOCTh
N bubnuoteka [JOK
51 eKTpOEMKOCTE. Komaercatop 13.03.2024 | https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorexa [TOK
A pa. JHep P 18.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
53 KOHJICHCATOPOB, KOITMPOBAILHOTO 90.03.2024

amnmapara, CTpyMHOr0 pHUHTEpA.



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DneKTpocTaTUUeCcKast 3allluTa.
3azemileHue EeKTPOnprudOOpoB

54

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
y4acTKa [enu

03.04.2024

55

56

57

58

59

60

JlabopaTtopHast pabora "H3mepenue
conpoTHBIICHUs pe3uctopa. [IpoBepka
3akoHa Oma"

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

PaboTa 1 MOLITHOCTH JEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

3akon OMa A7ist OJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne D/IC nctouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

SHCKTPOHHEIH IMPOBOAUMOCTD TBépI[LIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhIL. CBCpXHpOBO,Z[I/IMOCTB

DNEeKTPUYECKU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

08.04.2024

10.04.2024

15.04.2024

17.04.2024

22.04.2024

24.04.2024

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



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

[MonynpoBoAHUKH, UX COOCTBEHHAS U

61 IpUMecHas MpoBoAUMOCThb. CBoiiCTBa 1 bubnmoreka [JOK
p—~n-niepexoa. 29.04.2024  https://m.edsoo.ru/ffOc84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKHIA TOK B paCTBOPAX H

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubmumoreka [IOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 06.05.2024 @ https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B ra3ax.

63 CamocTosTebHbIN 1 1 bubnuorexa [JOK
HECaMOCTOSITEIIbHBIN pa3psil. 08.05.2024  https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKkTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npumeHenue. [IpaBusia TeXHUKU 13.05.2024  https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH
Ob6o06maromuit ypok 1o Teme

65 «9nexkrpocratuka. [locTosHHBIN 1 bubnmnoreka [JOK
aneKTpuieckuit Tok. Toku B 15.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3TUYHBIX CpelIax»

66 O06o06maromuit ypok 1 bubnmnorexa [JOK
«INEKTPOTMHAMHUKAY 20.05.2024 = https://m.edsoo.ru/ffOc88be

. bubnuoteka [JOK

o Peseperiiit ypox. BLIP L 22.05.2024  https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
no TeMam 10 kiacca 27.05.2024  https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:[;-n Tewa ypoka Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHHSI :)I;l[()l:ll:())]]zl;fe.ﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MATHUTHI U KX
B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTHO€ 10Ji€ MPOBOJIHUKA C
TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBME€ MarHUTHOTO TOJIS Ha 1 bubnuorexa [IOK
IIPOBOAHMK C ToKoM. Cuita Ammnepa. https://m.edsoo.ru/ff0c9acO
JlelicTBME€ MarHUTHOTO TTOJIS HA
JBIKYIIYIOCS 3apsSKEHHYIO YaCTHILY. 1 bubmmnoreka [HOK
Cuna Jlopenna. PaGoTa cuiibr https://m.edsoo.ru/ff0c9df4
Jlopenua
Pemenue rpaduueckux 3aganuii mo 1 bubmuoteka [IOK
teMe "MarautHoe nosue" https://m.edsoo.ru/ff0c98fe
DOnekTpomarauTHas HHAyKIUs. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes
NunykTuBHOCTS. SIBIEHUE 1 but6mmoreka [IOK

camonHaykiuu. 9J1C caMOMHAYKIUN.

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0ca600

9Hepr1/151 MAarauMTHOI'O ITOJIAA KaTyHIKH C
TOKOM. BHGKTPOMaFHI/ITHOG II0JIC

10

Pemenue 3ana4 «1€KTpOMarHuTHas
WHITYKITHAS

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, AIEKTPOIBUTaATENb,
YCKOPUTENH 3JIEMEHTAPHBIX YacTHll,
MHIYKIIMOHHAs TIeYb

O6o6maronuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarsuTHoe more.
DNeKTpOMarHuTHasi UHIYKLUS»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBoOo/IHBIE MEXaHUYECKHE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnast pabota
«MccnenoBanne 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoieOaHus B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus MexxJy MeXaHM4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpaHCHHS SHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusx. BbIHY X IeHHbBIC
MeXaHUYeCKHe KojacOanus. Pe3onanc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JEMCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U
HaIPSDKEHUS

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

18

Tpancdopmarop. [IponsBoxactso,
nepeaya u norpedaeHue
JIEKTPUYECKON IHEPTUU

19

20

21

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIeKTponepenady

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KNU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. CxopocTsb
pactipoCcTpaHeHUs U JITHHA BOJTHEI.
[TonepevnbIe ¥ MPOJIOTBHBIC BOJTHBI

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

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CKOpoCTbh 3ByKa. I pOMKOCTh

bubnunoreka LIOK

22 3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHuTHBIEC BOJHBI, UX
23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa LJOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBA3u. Paguonokanus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmorexa [JOK
Toueunslit ucTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHM B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonnoe
28 BHYTpEeHHee oTpaxeHue. [IpenenbHblit bubnmnorexa [JOK
YTOJI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaXKeHUS
29 JlaGopatopnas pabora «3mepenue bubmuoteka [IOK
[IOKa3aTels MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [Toctpoenue n3obpaxxeHuil B
30 nuH3e. DopMyna TOHKOM JTMH3BI. bubnmorera LOK
https://m.edsoo.ru/ffOcddle
VBenn4yeHue JIMH3bI
31 JlabopaTopHas pabota

«HccnenoBanue CBOUCTB



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

M300paXEHUI B TUH3AX»

Hucnepcus cera. Cl0KHBIN COCTaB

32
oenoro ceera. L[Ber.
Wnrtepdepennus creta. dudpaxius bubmmoreka [JOK
33 N
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. Bu6muotexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['panuIel TPUMEHUMOCTH
36 KJIacCU4ecKoi MexaHuku. [locTynarsl Bbu6moteka [JOK
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJIeHHe BPEMEHH U COKpAILEHUE bubmorexa LIOK
A P bart https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM
38 yacTurbl. CBA3b MAcChl C SJHEPTUEN U bubmorexa HOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI TIOKOS
Kontponbnas padota «Onrtuka.
39 OCHOBBI CTICIHAITLHOW TEOpUHN bubmmorexa [TOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH
40 ®oronsl. opmyina [Inanka. DHeprus bubmuorteka [IOK
U UMITYJIbC )OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAaHNE Eu6 [IOK
HOJIMOTEeKA
41 .0 A T.
orodppexTa. OnbrTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akonbl poTtorddekra. YpaBHEHHE bu6muoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

Ouinmreitna s Gotodrddexra.
«Kpacnas rpanumna» dpotodaddexra

https://m.edsoo.ru/ff0d015e

JaBnenne cBera. Onbithl [1. H.

bu6nmoreka [IOK

43 JlebeneBa. XMHUUYECKOE IEHCTBIE
& A https://m.edso0.ru/ff0d04a6
cBeTa
TexHuueckue yCTpoucTBa U
MPaKTUYECKOE TPUMEHCHHUE:
44
¢dorosnemenT, GpoTogaTUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3aiad no reme «1€MEHTbI bubnnorexa [IOK
KBAHTOBOW ONTHKU) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEI
46 Pezepdopaa no paccesHuIO 0-4acTHIl buGnuorexa [IOK
pLOp p ' https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojiens aToma
bubnunoreka LIOK
47 IToctynater bopa
y P https://m.edsoo.ru/ff0d0afa
W3nyuenne u miornomnieHrne GpoToOHOB
48 I I/I}ll'lqe €X0JIe aTOMa C OILH(()bro OBHS bubmiorexa LOK
P p . P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
BoimoBele cBoMCTBA YacTHIL. BOTHEBI
49 ne bpoitnsa. Kopryckynsipao- bubnmnorexa [JOK
BOJTHOBOM nyasin3M. CrIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3 TyUCHHE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
50 Pezepdopaa mo onpeaenennio cocrasa bubnnorexa [JOK
peop P https://m.eds00.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyICHUS
51 CgoiicTBa anb(da-, 6era-, ramma-

HU3JTyUCHUS. Bausiaue



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PaaOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DNEKTPOHHBIM U O3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydenue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B SiIpe.
Snepubie peakuuu. S nepHbiin
peakrtop. [Ipo6iiembl, NEPCIEKTUBBHI,
9KOJIOTUYECKHUE ACTIEKTHI SIEPHOM
SHEPTEeTUKHU

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpOHa. MeTo bl HAOTIOICHUS U
PErucTpanyy 3JI€MEHTAPHBIX YACTHII.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
B3aUMOJICUCTBUS. ENMHCTBO
(bu3nUecKoil KapTUHBI MUPa»

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

55

56

57

58

Bup 3sé3nnoro neda. Co3se3nus,
ﬂpKI/Ie 3B63I[BI, IIJIaHETHI, UX BUAHUMOC
nBrokenne. CoHeyHas cucreMa

Connne. ConHevHasi akTHBHOCTb.
Ncrounuk sHepruu ConHua u 3BE311

3BE3/11, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI IIABHON
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
MIPE/ICTaBICHUSI O IPOUCXOXKJICHUH U
sposrrorni CoutHIa U 3BE3

Muneunsiii Ilyte — Hama 'anakTuka.



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

[Tonoxenue u auxenue ConaHia B
lNanaktuke. ['anaktuku. YepHbie
JIBIPBI B SIJpax TajJakTUK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosboro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennbie mpo0iieMbl aCTPOHOMUU

O6006maromuii ypok «1eMeHTbI
ACTPOHOMHUH U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLIMATbHON 1
ATUYECKOH cdhepax NesaTeIbHOCTH
yeJI0BEKA

63

O6o0maromuii ypok. Pois u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPaA

64

O6o0maromuii ypok. Pons
¢uznueckoil reopun B GopMHUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYeCcKOn
KapTUHE MHpa

65

66

O6o6matomuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00I1IEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOIE

PesepBHbIil ypok. MarautHoe mnoie.
DneKTpOMarHuTHas MHAYKLIHUS




PesepBubiit ypok. OnTuka. OCHOBBI

67 CHeIUaIbHON TEOpUHU 1
OTHOCHUTEIBHOCTHA
Pese 1 ypok. KBanrtoBa. 3UKA.
68 QHGI\I::}II)’iIIjI};I::T OH(]?MIIJ/ITH]:I e 1 Bubmorexa HOK
p https://m.edso0.ru/ff0d1784
acTpo(hU3HUKH
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

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

» dmsuka, 10 krace/ Msaxumes I'.4., [Terpoa M.A., Ctenanos C.B. u apyrue,
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBenenne»

» ®usuka, 11 knacc/ I'eaaenmreitn JI.3., bynatosa A.A., Kopaunses 1.H.,
Komikuna A.B., O01iecTBO ¢ orpannyeHHON 0TBeTCTBeHHOCTHIO « BMHOM.
JlaGopatopus 3HaHUI»; AKIIMOHEpHOE 00111ecTBO «31aTenbCTBO
«IIpocsemenue»

» ®uzuka, 10 knace/ I'enaenmreitn JI.3., bynatosa A.A., Kopuunses 1U.H.,
Komkuna A.B., OGmiecTBo ¢ orpanndeHHo# oTBeTcTBeHHOCThI0 « BUHOM.
JlabopaTopus 3HaHUI»; AKITMOHEPHOE 00111ecTBO «I31aTENbCTBO
«IIpocsemienue»

10 knacc

* Kynepmreiin F0.C. @usuka. OnopHble KOHCHEKTHI U AUdPepeHIIMPOBAHHbBIC
3anayn. 10 knaccel. 2-e uza. — CI16.: BXB IletepOypr, 2007. — 120 c.: u.

* O.1. I'poumnieBa. Beepoccuiickas mpoBepounas padora. @usuka. 10 kmacc:
NPAKTUKYM [0 BBIMOJHEHUIO TUNOBBIX 3aaanuil. ®I'OC/ O.U. I'pomuea. — M.

N3patensctBO «OK3amen», 2018 — 104 c. (Cepus «BIIP. [Tpaktukym»)



* Tonmbnpap6 H.U. ®usuka. 3amaunuk. 10-11 xmacc.: mocodbue st
obmeo6pazosar. yupexaennit/ H.U. IN'onbdap6. — 15-e uza., crepeorur. — M.
Hposa, 2011. —-398 c.

e PeimkeBanu A.I1. ®usuka. 3amaunuk 10-11 ki.: [TocoOue qia
obmieoOpasoBar.yupefieHuit — 7-e u3., crepeorur. — M.: J{poda. 2003. — 192 c.

11 knacc

» Kynepmreiin FO.C. ®uzuka. OnopHbie KOHCIIEKTHI U AU HepeHIInpOBaHHBIC
3amaun. 11 kmaccel. 2-e uzg. — CI16.: BXB IlerepOypr, 2007. — 120 c.: uin.

* lompadap6 H.W. ®usuka. 3agaunuk. 10-11 kiacc.: mocobue st
obmeo6pa3zosar. yupexaennit/ H.U. IN'onbdap6. — 15-e uza., crepeorur. — M.
Hposa, 2011.—-398 c.

* PeimkeBanu A.Il. dusuka. 3agaunuk 10-11 ki.: [TocoOue mis

o01ieo0pa3oBar.yupeaeHuit — 7-e uzj., crepeoturl. — M.: poda. 2003. — 192 c.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

» KaceaHoB B.A. ®usuka 1 Oxnacc: TeMatndeckoe U MOypoOYHOE MIaHUPOBAHUE.
— 2-e u3a.. crepeotut. . — M.: JIpoda

» OpoHTaNbHBIE JJA0OpaTOPHBIC 3aHATHA TI0 pu3uke B 7-11 kiccax
oOmreoOpa3zoBarenbHbIX yupexeanuil: Kuura ansa yuurens / B.A.bypos, FO.N.
Huxk, b.C. 3Bopeikun u ap. ; [lox pen. B.A. Byposa, I'.r. Hukudoposa. — M.:
[IpocBemenne: Yueb.mr.. 1996. — 368 c.

* 10.C. Kynepmreitn, E.A. Mapon «®wu3uka. Kourponbasie padotsr 10-11



kiace» Cankr-IlerepOypr, M3a-Bo «CrnenuanbHas iurepatypay. 1996

* [ H.CrenanoBa «COopHHK BOIIPOCOB U 3a7a4 1o ¢pusukey». s 10-11 kmaccos
oOmreoOpazoBarenbHOi 1mikoJbl. CankT-IlerepOypr «Cnenuanbhas Jlurepatypay,
1997. - 384 c.

» Kynepmreiin FO.C. ®uszuka. OnopHbie KOHCIIEKTH U Au(GepeHITNPOBAHHBIC
3amaun. 11 knaccel. 2-e u3a. — CI10.: BXB IletepOypr, 2007. — 120 c.: ui.

* l'ompadap6 H.M. ®uszuka. 3anaunuk. 10-11 kimacce.: mocobue asns
obmeoopa3zosar. yupexaennit/ H.U. IN'onbdap6. — 15-e uza., crepeorur. — M.
Hposa, 2011. — 398 c.

e PeimkeBanu A.I1. ®usuka. 3amaunuk 10-11 ki.: [TocoOue g

oO1ieo0pa3oBar.yupeaeHuit — 7-e uzj., crepeotur. — Mm.: poda. 2003. — 192 c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. «Bompockl IHTepHET-00pa3oBaHus .

2. http://college.ru/physics/ - «OtkpeiTas ®usrka», yaeOHbIH KOMITBIOTEPHBIH
Kypc no (usuke.

3. http://center.fio.ru/som/ - CereBoe MeToaMUECKOE OOBEIUHEHUE YIUTEICH
(bu3HKH.

4. http://schools.techno.ru/sch1567/metodob/index.htm - BupryansHoe
METONYECKOe 00beIMHEeHNE yunuTenen (PU3MKU, aCTPOHOMUHU U €CTECTBO3HAHUS.

5. http:/ivip.km.ru/vschool/ - BupryansHast mikona Kupuina u Medoausi.



Merasnuuknonenus.

6. http://www.fizika.ru/index.htm - CaiT mas ygamumxcsi ¥ mpernogaBaTeiei
bu3uKH.

7. http://archive.lseptember.ru/fiz/ - YueOHO-MeTOIMUECKHE MaTEPHATIBI TIO
(bu3HKe U1 yUUTEEH.

8. http://www.infoline.ru/g23/5495/physics.htm - Caiit «®u3uka B aHUMAaIHIX»,
COZICPKUT aHUMAITNH (BUICO(DparMEHTHI) TIO BCEM pazzeiiaM (PU3nKH.

9. http: http://www.int-edu.ru/soft/fiz.html - «’Kuas ®usuka», o0yuaromas
nporpamma 1o (pusuke.

10. /lwww.cacedu.unibel.by/partner/bspu/pilogic/ - IIporpaMMHO-MeTOIUUECKUI
KOMILIEKC «AKTHBHAs (u3mnka.

11. http://www.curator.ru/e-books/physics.html - O630p 371eKTPOHHBIX
y4eOHUKOB M YYEOHBIX MOCOOMII O (hU3UKE.

12. http://physica-vsem.narod.ru/ - «®u3suka ais Bcex»: cait Cepres JIoBsruxa.
13. http://www.catalog.alledu.ru/predmet/phisics/ - Bce obpa3zoBanue B
HuTtepnete. Yuebubie MaTepualsl 1o ¢usnke. Karamor cchuIok.

14. http://www.school.edu.ru/ - Poccuiickuii 001ieoopa3zoBaTeIbHbII MOPTAL.
15. http://metodist.il.ru/ - Meroauct.ru. MeTtoauka npemnoaaBanus GU3NKU.

16. http://www.edu.delfa.net:8101/ - Kadbuner puszuku Cankt-IleTepOyprekoro
Yuusepcurera [lengarornueckoro Macrepcrsa.

17. http://www.phys.nsu.ru/dkf/ - JlemoHCTpaltmoHHBIN KaOMHET (PU3UKH

Hosocubupckoro I'ocynapctBenHoro YHauBepcuteta. MynbTUMEIUINHBINA KaTAJIOT



JIEKIIMOHHBIX (DU3MYCCKUX JEMOHCTPALIUIA.

18. http://school-collection.edu.ru/ - equnas KoJICKIUA UPPOBHIX
00pa3oBaTEIILHBIX PECYPCOB.

19. http://www.it-n.ru - CeTb TBOpueckux yuutenei (Innovative Teachers
Network).

20. http://www.radik.web-box.ru/ - nadopmaronHsIii callT Mo Gu3uke u
ACTPOHOMHUH.

21. http://virlib.eunnet.net/mif/ - Buptyanbnas oubnuoreka. XXypHai mo
MaTeMaTuke, nHpopMaTHKe U GU3NKE IS IKOJIBHUKOB.

22. http://edu.lseptember.ru

23. class-fizika@narod.ru — Knaccuas dusuka!
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