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MNOACHUTEJBHASA 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 Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (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 npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYyMas 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
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMHU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUIA.

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 COJEPKUT MaTepual U3 BCEX PA3AesoB (PM3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpegmnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM NpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3zoBaHus SBIAIOTCS (pU3nMUeckue Teopuu (GopMHpOBaHUE 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 MOAX0 B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B IporpaMme no (pusuke oObeNMHEHBI B OOIIMNA CIMHCOK YYEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecmeumBaeTcsl  OBJIAJACHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KAa4€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayeCcTBEHHBIX 3aJa4 NPUOPUTETOM SIBISIIOTCA 3aJaHHs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BBI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKiIa. B kabunere (u3uku JOMKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe yYEHUUYECKHX MPAKTUYECKHX PabOT U JEMOHCTPALMOHHOE
o0opy10BaHHE.

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

JlaGopatopHoe 00OpyAOBaHHE [UIsl YYEHHYECKUX MPAKTUYECKUX paboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M LHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

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

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

e (dopMmupoBaHHE YMEHHUHA OOBICHATH SBJICHUS C HCIOJIb30BAaHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEHEro 00111ero 0opa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJpPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

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

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

Ha wuzyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obOpazoBanusi otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMNBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEHN 00yUYaroIIMXCA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 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 TCOpUHU. [ 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.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TIOJ yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro Ttarorenus. Cumima Tsokectr. llepas kocmuueckas
CKOpPOCTb.

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

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

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT ux AehOpMAIIHAH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHod — npyxkuHbl.  [loTeHnmanpHas SHeprus  Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6vl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOM TEOpUM HJACANIbHOTO raza. AOCOJIIOTHas TeMmIlepaTrypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MACANBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJibHasl TEIIOEMKOCTh BEIlleCTRBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtuMocCTh Po1IeCCOB B MPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEMI0IHEPTETUKHU.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HacwilieHHbld map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

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

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 2NEKTPUUECKUI 3apsi.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM AMAJNIEKTPUKU B IJIEKTPOCTATHUYECKOM IIOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[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, 1abopamopnvle pabomwl

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.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

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

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



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbId (hakT, runores3a, Qu3nyeckas BEJIMUYMHA, 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, KOTAHT'€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 SIBJICHUS B XKUBOU NPUPOJE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuOopHl,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

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

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzanumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHHME DNEKTPOMArHUTHOM HMHAYKIUU. [lOoTOK BeKTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

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

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYILNAsS  CHJIA
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 Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuon, vacrora, amrumtyaa u $asza KojieOaHUH.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

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

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

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

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

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

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHol BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CpEe.bl.

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

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIOW H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueuHblli HICTOYHUK CBETA.

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

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

Jucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pem€rka. YCJIOBUE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

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

Jlemoncmpayuu

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

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

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 nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

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

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

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DuHmTeitHa s hoTodddexra. «KpacHas rpanuiiar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®oto3(d(DHEeKT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

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 SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB 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
paavoakTUBHOTO wu3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

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 sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BoIonMK CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06:1a. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax NesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKO 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,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CIEKTPaIbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHHK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BbIM YPOBEHB) JOJKHO OOECICUUTH JTOCTUXKEHHE CIICTYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS YU€OHOro npeaMera «Pu3nKa» T0KHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMNbBITA JIEITEILHOCTH B MPOIECCE PEATM3ali OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UILIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'yMaHUCTUUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHOW OpPraHU3AIINY;

YMEHUE B3aUMOJECHCTBOBATH C COUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAs ACTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3nveckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

WHTEpPEC K pa3IUuHbIM cdepam npodecCHoHANbHOW IEATEILHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CITIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIe YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTRA;

pacUIMpeHre OMbITa JIEITEIbHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESITENIbHOCTH, TOTOBHOCTH B IpOIlECCe
U3ydeHus:  (QUBWKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATEeILHOCTh HHIUBHUIYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITEIbHO  (OpMyIHpOBaTH W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBLHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPHUH HX
JIOCTHKECHMUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEIHICHUS TPOOJEeMbl ¢ y4€TOM aHaju3a HWMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

BJIAJETh HAy4YHOW TEPMUHOJOTUEH, KIIFOUEBBIMH MOHATHUSMU M METOJAMH
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAQJE€Th BUAAMU JIEATEIBHOCTU IO IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllY, MPEeoOpa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pELICHUs, HAaXOAUTh APryMEHTHl IJIs J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3ZHEIEATEeIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX YYEOHBIX MIPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXO0/AbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] HUHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, aHAJM3,
CUCTEMAaTH3allMI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
MPE/ICTaBIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX
3a1a9 ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,



TUTHEHBI, PECypCOCOEepexeHUsI, TMPaBOBBIX H OJTHYECKHUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3IUYHBIX (opMarax c
yu€TOM Ha3zHAYCHHsI MHPOPMAITUH U 11EJICBOU ayAUTOPHH, BHIOMpAst ONTHMAIBHYIO
dbopMy MpeAcTaBICHUS 1 BU3yaTu3alliu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYHIECTBJIATH OOIIEHUE HA YPOKax (PU3UKU U BO BHEYPOUHOU JCSATEIBHOCTH;

pacro3HaBaTh MNPEANOCBUIKM  KOH(MDJIMKTHBIX CUTyallud W CMsT4aTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPE/ICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
padoThI;

BBIOMPATh TEMATHUKy M METO/Abl COBMECTHBIX JEWUCTBHI C y4E€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacrpenensiTh pojii C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXZOrN0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiarartb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C II03ULUUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO JIEITEILHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IJIAH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJ/1a4, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTu

(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIUOHATbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJa/JeTh HAaBBIKAMU  TO3HABATEJbHON  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJNbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

yMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPHUHUMATH PEIICHUS IO UX
CHIDKEHHUIO;

OpPUHUMATh MOTHUBBI W apTyMEHTBhl JPYrUX IMpU aHaIu3e pe3yJIbTaToOB
NeSITEIIbHOCTH;

MPUHAMATH ce0sl, MTOHNMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce noctukeHHs! JTMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPaMMbI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUACTh HAIPaBJICHUS PAa3BUTHUS COOCTBEHHOM AMOLIMOHAIBHOMN cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOUYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
IMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAaIlMH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenuss B 10 kjacce mpeAaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTHUHBI MHUpa, B Pa3BUTHUHU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKON JEATEIHHOCTH JIIO/ICH;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS W3YYCHHBIX (U3UUYECKUX MOJIEIICH:
MaTepHalibHas TOUKa, MHepIUallbHas CUCTeMa OTcuéTa, aOCOIOTHO TBEPIOE TENO,
U/IeabHBIN Ta3, MOJIEIH CTPOSHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUI 3apsi MpH perieHNH (PU3NMYECKUX 3aad;

pacro3HaBaTh (pusnuecKue siBIeHUs (IIPOIeCcChl) U OOBIACHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA U
JJIEKTPOJIMHAMUKHA:  PAaBHOMEPHOE H  PaBHOYCKOPEHHOE  MPSIMOJUHEHHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE Tell, ABW)KCHHE IO OKPYXHOCTH, WHEpPLHUS,
B3auMozeiicTBue Teln, Auddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPIBIX TEN, N3MEHEHNE 00BEMA Tell IPH HArpeBaHUH (OXJIKIECHUH ), TEIIOBOE
paBHOBecHe, WCTapeHue, KOHJEHCAIWs, IJIaBICHUEe, KPUCTAJUIM3AIlHs, KHUIICHHE,
BJIQXKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPHITOM
cocyze, CBSI3b MEXIy IapamMeTpaMud COCTOSHHSA Ta3a B  H30Ipoleccax,
3JIEKTpU3aLUs TeN, B3aUMOJCHCTBHE 3aps/IOB;

OINKCHIBATh MEXAaHUYECKOE IBMKCHHE, WCIOJB3Ys (DU3MUECKUE BEITUYHUHBI:
KOOpJMHATa, IMyTh, IEpeMelleHUe, CKOpOCTb, YCKOpEHHe, Macca Teja, CHia,
UMIYJbC TeJla, KHHETUYECKasl SHEPrus, NOTEHUHUANIbHAsI SHEPrus, MeXaHU4yecKas
paboTa, MeXaHMYeCKas MOIIHOCTb; IpPU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXOAUTh (HOPMYIIbI, CBS3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONKCHIBaTh H3YYCHHbIE TEIJIOBBIE CBOICTBA T€I U TEIUIOBBIE SIBJICHUS,
UCHOJNB3Ys (UM3MUECKHE BEJIMYMHBI: JaBJICHHWE ra3a, TeMmIeparypa, CpeaHss
KUHETUYECKasl SHEPTUsl XaOTHMYECKOTO JIBMKEHHS MOJIEKYJ, CpeIHEKBaJApaTHIHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, pabora rasa,
KOA(PGUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUTATENs, MpPH OMHMCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
00O3HAUYeHUS U EOUHUIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMYUHY C IPYTUMHU BEIHUNHAM;

OIKCHIBaTh U3yUYEHHBIC DJICKTPUUECKHE CBOMCTBA BEIIECTBA U DIEKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMYMHBL: DJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD MMOJIS, TOTEHLMAN, Pa3HOCTh MMOTEHIHAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX



BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJTMYHHY C IPYTHUMH BEIHUYNHAMH,

aHAM3UPOBAaTh (PU3HUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BcemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEpPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIECTBA, Ta30BHIC
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKCHUE W yCIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHHMIO (PH3WUYECKHUX SIBICHUN U
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIICCTBIIATH MPSMbIC ¥ KOCBEHHBIC U3MEPCHHS (PU3NUECKUX BEIWYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMOTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIMYUH B
BU/JIe TaOJIUIl U TPpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM MCCIIEeI0BAHNUS,

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIECIOBATEIBCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;



UCIIONBb30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJa4  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0O MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTarb B TpYIIE C BBIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYCYHBIM UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Sipa MpH PEHICHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBaTh (pU3HUYECKUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMMUYECKOE, MArHUTHOE IEHUCTBUSA TOKA, B3aMMOJEUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs HWHAYKLHS, JEHUCTBME MArHUTHOTO TOJISI Ha
IPOBOJHUK C TOKOM W JBIXKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIIEHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dhoToanekTpudeckuii 3phexT (poTodrddeKT), cBeTOBOS AaBicHNUE, BOSHUKHOBSHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

JIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsAd (U3UYECKUE BEITHYUHBI:
DIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE



COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYILAsA cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO Mojs, cuia Awmmepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, NMepHoJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsii M CWja TOKa B MpoIecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKasi cuja JHMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (U3UYECKUN
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYECHHs M EJAMHMIIbBI, YKa3bIBATh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJTMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M TMPOIECChl, HUCIOJIb3YS
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, EPUOJ TOJypaciajia, SHEPIHsl CBI3U
aTOMHBIX SJ€p, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (DU3UYECKYI0 BEJIWYMHY C JPYTHMMH BeJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHANIM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SIBJICHUS, UCIOJIb3Ys (PU3HUECKHE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHsI HMMILYJIbCA, 3aKOH COXPAHECHMS
IIEKTPUYECKOTr0 3apsA/ia, 3aKOH COXPAaHEHMsI MACCOBOI'O 4YMCIIa, IMOCTysathl bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKLIUA MarHUTHOIO MOJIS IPOBOJHHKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI MO MCCIEIOBAHUIO (DU3UUECKUX SIBIICHUUA W
IIPOLIECCOB C MCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IPHU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMs] W HUCMOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



WCCJIEOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PHKCHpPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (M3MYECCKUX BEIUYMH B BUIC TAOJHUIl H
rpaduKoB, AeTaTh BBIBOBI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOIrOIaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEICHUH WCCIICOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
NEATETLHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB M J1a00PaTOPHOTO
000py10BaHUS;

pemiath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MUECKOH MOIENbIO,
UCTIONB3YS (hM3MUECKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4U
BEIOWPATHh (PU3UYECKYI0 MOJCIHb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMMBIC I €€ PEIICHHs], MTPOBOIUTh PACUYEThI M OIEHUBATH PEATLHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IIEMOYKY PACCYXXICHUN C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKkue sSBICHUS,

WCIIOJIP30BaTh  TPU  PEIICHHMH  y49eOHBIX  3aJad  COBPEMCHHBIE
UH(OPMAITMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YYEOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

OOBSCHATh TPUHIUIIBI JCHCTBUS MAIlMH, TPHOOPOB H TEXHUYCCKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHECHHE IPOIECCOB OKPYKAIOIIETO MHpA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuH ¢ IPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOICHUS HOPM JKOJOTHYSCKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTath B TpYIIE C BHINOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOSI3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOM MTPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne /it Kontpoabnbie | IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe PeCypChl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
)
1.1 VISHIEE T NETOART HAYHHOTO 2 https://m.eds00.ru/AVIAWVNQO
MIO3HAHUS
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SNO2MCWXU
2.2 Hunamuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBEI MOJIEKYIAPHO-KHHCTHHECKOH 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 T PUTETHBIE COCTONHI Bemertsa 5 https://m.edsoo.ru/HSM355JCH
da3oBble EPEX0/Ibl
Hroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 DneKTpocTaTHKa 10 1 https://m.edsoo.ru/LSRP72QLI
4.2 [loCTOSIHHBIM 2IEKTPUUECKUN TOK. 12 1 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxu B pa3IMyuHbIX Cpeaax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10O 68

[NPOT'PAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbsie  IIpakruueckue
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .
1.1 ArHUTHOE MOIE. DICKTPOMArHHTHA 11 1 3 https://m.edsoo.ru/Z2Q390NG8
WHIYKUUSA
Hroro no pazneny 11
Pa3znen 2. KOJJEBAHUS U1 BOJIHBI
M
2.1 CXAMMHCCKHC 1 STCKTPOMATHHTHHIC 9 1 https://m.edsoo.ru/3STLNQKPG6
KOJIeOaHUs
M
2.2 CXAHHHCCIHE 1 SICKTPOMATHHTHBIC 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OcHOBEI crenualabHON TCOpHUU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCUTEIBLHOCTH
Htoro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DeMEeHTHI KBAHTOBOU ONTHKU 6 https://m.edsoo.ru/SWOVAWOQRS
4.2 CrpoeHue atoma 4 https://m.edsoo.ru/[HSBEAOOEA
4.3 AtomHOE 1p0 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 https://m.edsoo.ru/3EODGEKXI9
Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o0mu1aromiee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHoOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

TEMATUYECKOE ILJTAHUPOBAHME'

10 KJJACC
Ne Hamveroarme OCHOBHBIE BUJIbI ACATEILHOCTH
3 pa3zieJIoB U TEM [IporpammHOe copepkaHue
/i 00yYarommxcst
y4eOHOro npeaMera

Paznen 1. ®u3uka u MeTOIbI HAYYHOI'O MO3H

AHUA

1.1 | ®usuka u MeTObI 2 Pu3nka — HayKa O IPUPOJIE. N3ydyeHne HayuyHBIX (3MIIUPUIECKUX

HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bI TO3HAHUS Y TEOPETHYECKHUX ) METOJIOB ITO3HAHUS
OKPY’KaIOILET0 MUPA. OKPYarOILEro MUpa.
Ponsb 3xkcniepumenTa u reopun OO0cyxaeHue rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IPUPOJIBI. (du3nyeCKUX 3aKOHOB U TEOPHIl.
DKCHEepUMEHT B (PUBHKE. Pabora B rpymnre 1o noaroToBke
MopenupoBanue pU3MUECKUX KOPOTKHUX COOOIIEHHI O pOJIK U MECTE
SIBJICHUM U mipo1ieccoB. HayuHbie (GU3UKY B HayKe U B MMPAKTUYECKOU
runotresbl. PU3N4ecKue 3aKOHbI JeSATEIbHOCTH JIIOJIEH.
¥ TeOpHH. I'paHuIbl NPUMEHUMOCTH | JIeMOHCTpalys aHAJIOTOBBIX
¢uznyeckux 3aKoHOB. [IpuHnun U U (GPOBBIX U3MEPUTETHHBIX
COOTBETCTBHUSI. puOOPOB, KOMIIBIOTEPHBIX JATYUKOB.
Ponb 1 Mecto dusuku OcBoeHnEe OCHOBHBIX MPUEMOB Pa0OThHI
B (hOpMHPOBAHUH COBPEMEHHOU ¢ uudpoBoi nadoparopueil no pusuke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH

Hroro no pazaeny 2

! TIpu paspabortke paGoueil HPOrpaMMEI B TEMATHUYECKOM IUIAHMPOBAHHH JOJKHBI OBITh YUTEHB BOSMOXHOCTH HCIIOIB30BAHHS SNEKTPOHHBIX (LH(POBBIX)

06p3.30BaTeJ'II>HBIX PECYypPCOB, ABJIAIOMINXCA y‘-Ie6HO-M€TO,Z[I/ILIeCKI/IMI/I MaTcpuajiaMu, COACPKAaHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCILCTBY 00 O6p3,30BaHI/II/I.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyeTa.
Tpaexropus.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb)
1 YCKOPEHHE MaTEPUATIbHON TOUYKH,
UX IIPOEKIMU HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMEILIEHNAN U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH

Y [IEPEMEILICHUS] MaTepUaIbHON
TOYKHU OT BPEMEHU.

CBobOoaHOe nageHue. Y ckopeHue
CBOOO/IHOTO TMaJIEHUSL.
KpuBonnHenHoe 1BUXEHHE.
JIBM>KeHHEe MaTepUAIbHON TOUKH
10 OKPY>KHOCTH C IIOCTOSIHHOM

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon u yactoTa oOpareHus.

LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudeckue ycTpoucTaa

[IpoBeneHne IKCIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOUJECHHBIMU TEJIOM

3a MOCJIeA0BaTENIbHBIE PABHbIE
IIPOMEKYTKHA BPEMEHHU

IIPY PAaBHOYCKOPEHHOM JIBH>KEHUN

C Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO TOPU3OHTAIIBHO.
OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOWCTB,
TaKMX Kak: CIUJOMETP, LEIHBIE

Y PEMEHHBIE [TepeAaun ABUKECHUS;

Y yCJIOBUH X 0€30MacHOro
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KHU3HU.

Pelenue pacueTHbIX 3a7a4 C SBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYT
KHHEMAaTHUKH.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHMHEMaTH4YECKUX
BEJIMYMH OT BPEMEHU

JUJ1s. PABHOMEPHOTO
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Y IPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, JBUKEHHUE CHAPSI0B,
LICIIHBIEC ¥ PEMEHHBIE NIepelaun

¥ PAaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBUOKECHUSL.

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE

Y PABHOYCKOPEHHOE MPSMOIUHENHOE
JIBIDKEHHE, CBOOOHOE TTaJICHUE TEI,
JIBUKEHHE 10 OKPY>KHOCTH.
Omnucanne MEXaHUYECKOTO IBUYKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpANHATA, YTh,
nepeMeNIeHHEe, CKOPOCTb, YCKOPEHHE.
Pabora B rpynmnax npu miaHupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMaIUK 110 TEME

2.2

JInHamuKa

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [Ilpunnun
Cynepro3uunu cuil. Bropou 3akoH

Herorona i1 MmaTepuaibHON TOUKMU.

Tpernii 3akoH Herotona

JUISl MATEPUAIIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSITOTEHHS.
Cuna tsxectu. IlepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHeHME MacC B3aUMOICUCTBYIOIINX
TeIL.

N3yueHne 3aBUCUMOCTH CHJTBI
YOPYTOCTH OT iepopmaIiu; CpaBHCHHE
CHJT TPEHUS TIOKOS, KAUCHUS

U CKOJIBKCHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
WCCJIEIOBaHHE 3aBUCUMOCTH CHJI
YIPYrOCTH, BOSHUKAIOIIUX

B MPY>KUHE U PE3UHOBOM 00pa3sIie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokosl,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenuns. Cyxoe TpeHHe.
Cuuta TpeHUs CKOJIBKEHHUS U CUIIa
TpeHus nokos. Koappuuuent
TpeHus. Cuia COnpOTUBIICHUS
MIPU JBUKEHUM Teja B )KUIKOCTH
WJIM Ta3e.

[ToctynarenbHOE 1 BpalaTeIbHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
Bpamenus. [neqyo cumel. YcinoBus
paBHOBECHS TBEPJOTrO Tea.
TexHuueckue ycTpoucTaa

U MIPAKTUYECKOE MPUMEHEHUE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

OT uX JaedopMaiuu; n3ydeHue
JBIDKCHUS OpycKa 10 HAaKJIOHHOM
IIJIOCKOCTH; MCCJIEIOBaHUE YCIOBUI
PaBHOBECHS TBEPAOTO TeJa, UMEIOIIETO
OCh BpallCHUS.

OOBscHEHHE 0COOCHHOCTEH
PAaBHOMEPHOT'O U PAaBHOYCKOPEHHOT'O
MPSMOJIMHEHHOTO JIBIYKCHUS,
CBOOOIHOTO ITaJCHUS TEJ, TBHKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aKOHA BCEMUPHOTO TATOTEHHUS.
OOBsICHEHNE OCHOBHBIX IPUHIIMIIOB
JIENCTBUS MOAIIAITHUKOB U UX
MPaKTUYECKOTO MTPUMEHEHUS.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHHKOB.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOJIEIBIO

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKHU.

PacniosnaBanue Gpu3nUeCcKuX SIBICHHIM
B Y4€OHBIX OMBITaX U OKPYKaromeh
JKU3HU: HHEPITUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GU3NYECKUX MPOLIECCOB

U SIBJICHHUH C MCIIOJb30BAHUEM 3aKOHOB
Y TIPUHITUIIOB: 3aKOH BCEMHPHOTO
tarorenus, |, || u 11l 3akonsl HeroToHa,
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IMPUHOUII CYIICPIIO3UITUK CUJI, IIPUHITUII
PaBHOIIPABHOCTHU MHCPUHAJIBbHBIX
CHCTCM OTCUCTA

2.3

3aKOHBI COXpPAHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUYKU
(Tena), cuUCTEMBbI MaTepUATIbHBIX

Touek. IMITyibC CUITbI M U3MEHEHUE
AMITYJIbCA T€JIa. 3aKOH COXPaHCHUS
UMITyJIbca. PeakTUBHOE ABUKEHHUE.

Pabora cuiibl. MOIIHOCTH CUITBL.
Kunernueckas sneprus
MarepuagbHOU TOUKU. Teopema
00 M3MEHEHUU KHHETUYECKON
SHEPIUHu.

[TorenuunanbHas S3HEPTHSL.
[TorenuuanbHas SHEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHas 3HEprus Tena
BOJIM3Y MOBEPXHOCTU 3EMIIH.
[TorenumanbHbIE U
HEMOTEHINAIbHBIE CUIIbL. CBS3b
pabOThl HEMOTEHITUATBHBIX CHJI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKON
SHEPIUMU.

Yupyrue v Heynpyrue
CTOJIKHOBEHMUSI.

[IpoBeneHne FKCIEpUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U paOOTHI CUJIbI C UBMEHEHHEM
MEXaHUUYECKOM IHEPTUU Telia

Ha PUMEPE PACTKEHUS PE3UHOBOTO
KTyTa.

OrneHka aOCOIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEepEeHU (PU3NUECKUX
BEJINYUH.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u HOpMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHUSI.

Pemienne kauyecTBEHHBIX 3a7a4

C OIOPOI Ha U3YUYCHHBIE B pa3jeiie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKHUE SBIICHUA.

Ornucanne MeXaHUYECKOTO JIBUKEHUS

C MCTIOJIb30BaHNEM (hU3HUECKIX
BEJINYMH: UMITYJIbC T€JIa, KHHETUYECKASI
SHEPrus, MIOTCHIAIbHAS DHEPT U,
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TexHnueckne ycTpoucTBa

U IIPAKTUYECKOE IPUMEHEHHE:
BOJIOMET, KOIIEp, NPY>KUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

MexaHu4yecKkas paboTa, MEXaHUYeCKas
MOIITHOCTb.

AHann3 pU3n4eCcKuX MporeccoB

Y SIBJICHUH C UCIOJIb30BAHUEM 3aKOHA
COXPAaHEHUSI MEXaHUYECKOW dHEPIuH,
3aKOHA COXPAHECHUs UMITYJIbCa.
OOBbsicCHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBHUS U NIPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKMX KakK: BOJOMET, KOIIEp,
IIPYKUHHBIN TUCTOJIET.

OOBbsiICHEHUE IBUKEHUS PAKET C ONIOPOI

Ha W3y4YCHHbIC PU3NUECKUE BEIIMUUHbI
Y 3aKOHBI MEXaHUKH.
Hcnonp30BaHue npu MOArOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUN

JUIS1 TIOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIIPETALNUN U MPEJICTABICHUS
nH(popMaIu, KpUTHUECKUNA aHATU3
noJryqaemMou nHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYWH, TIPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Htoro no pazgeny

18
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUn

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUHU U UX OIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHUE.
Huddysus. Xapaktep IBUKCHUS

Y B3aMMOJICHCTBHUS YaCTHII
BellecTsa. Moaenu CTpoeHus ra3os,
YKUAJIKOCTEU U TBEPJBIX TEN U
00BsSCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

U pa3mepsl MolieKyl. KonnyectBo
BemiecTBa. [loctosHHas ABoraapo.
TeruioBoe paBHOBECHE.
Temnepatypa u ee U3BMEPEHHUE.
[Tkama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU UJICATHLHOIO Ta3a.
AOGcouroTHas TeMIiepaTypa Kak Mepa
CpEHEN KNHETUYECKON DHEPTUU
TEIUIOBOTO JIBUYKCHUS YaCTHII Ta3a.
[Ixana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y pPaBHEHHUE
MenaeneeBa—KianeipoHa.

3akoH JlanbToHa. M3omporneccsl

IIpoBeneHNe 3KCIEpUMEHTA:
OIpEJEICHUE MACChl BO3IyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEHU 00beMa KOMHATBI, JaBJICHMUS
U TEMIIEpaTyphl BO3AyXa B HEM;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSHUSA Pa3peKEHHOTO
rasa.

OreHka aOCOJIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OObsiCHEHUE OCHOBHBIX TPUHIIUIIOB
JIEHCTBUI TepMOMETpa U OapomeTpa

Y yCJIOBUH X 0€30MacHOro
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3HU.

Pacno3naBanue pusnveckux siBICHUN

B yU€OHBIX ONBITAX U OKpYXKaromiei
KU3HU: U Py3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TenIoBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIeparypa,
CpEIIHSsI KWHETUYeCKast SHEPTUs
Xa0THYECKOIO ABHKEHUS MOJIEKY!I,
CpEIHEKBAIpaTUYHasi CKOPOCTh
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B UJICATBHOM Ta3e C TIOCTOSTHHBIM
KOJIMYECTBOM BEIIISCTBA.
['padmgeckoe mpencTaBIcHUE
M30TIPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHnueckne ycTpomcTBa

Y IPaKTHYECKOE TPUMEHEHHE:!
TepMOMETp, OapoOMeTp

MOJIEKYI.

AHanu3 GU3NYEeCKuX MPoLEecCoB

U ABJICHUM C ucroyib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUKEHHUS MOJIEKYJI ¢ aOCOIIOTHOM
TEMIIEPATypPOH.

Pemenue pacueTHbIX 3a1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHON (PU3UKH.

PaboTa B rpynmnax npu njiaHupoBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3YNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMaIUK 110 TEME

3.2

OCHOBBI
TEPMOTUHAMUKA

10

TepMoanHaMuyecKas CUCTEMA.
BryTtpennss sneprus
TEPMOJIMHAMHUYECKOU CUCTEMBI

U CIIOCOOBI €€ N3MECHEHUS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS OTHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPENAYH: TEIIONPOBOAHOCTb,
KOHBEKIIUS, U3JIyYEHHE. Y IebHAas
TEMJIOEMKOCTh BEIIECTRBA.

[IpoBeneHnE SKCIIEpUMEHTA: U3MEPEHUE
YACIBHOMN TEIJIOEMKOCTH BEIIECTBA.
OreHka a0COIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

N3yuenue Mozeneil napoBoi TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEAaKTUBHOIO IBUTATEIIs.

OOBbsicHEHNE IPUHIIUIIOB AEHCTBUS

Y yCJIOBUI 0€3011aCHOr0 UCHOIb30BAHUS
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KonunuecTBo TemnoTsl

MIpU TEIJIonepeaaye.

[TonsiTue 06 aqnabaTHOM
nporuecce. IlepBbiii 3aKOH
TEPMOIUHAMUKH.

[IprmeHeHne nepBOro 3aKOHA
TEPMOJMHAMHUKH K U30TPOLIECCAM.
['paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aK0H TEpMOAMHAMUKH.
Heob6patumocTs npoiieccos

B [IPUPOJIC.

TennoBbie MamuHbL. [ TpuHIUTIBI
NEeUCTBUS TETJIOBBIX MAaIlIUH.
[TpeobpazoBanus SHEPTUN

B TEIUIOBBIX MallIMHAX.
Koaddurment nonesnoro aeiictTBus
TETUIOBOM MAIlIHBI.

uxn Kapuo u ero koaduipeHt
MOJIE3HOTO JECUCTBUSL.
DKOJIOTMYECKHUE TPOOIEMbI
TEIJI03HEPTETUKU.

TexHuyeckue yCTporucTaa

U IPAKTUYECKOE TPUMEHEHHE:
JIBUTaTellb BHYTPEHHETO CTOPaHUsI,
OBITOBOI XOJIOIMIIBHUK,
KOHJTULIUOHED

B [TIOBCEIHEBHOM KU3HU JABUTATEIS
BHYTPEHHETO CTOPaHMs, OBITOBOTO
XOJIOAUIbHUKA, KOHAUIIMOHEPA.
Onrcanue CBOMCTB TEIl U TEIUIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3MYeCcKUX BEJIMYMH: IaBJICHHE T'a3a,
TeMmrepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHHSISl dHEprus, paboTa rasa.
Petienne pacueTHBIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH

U TEPMOJIMHAMUKHU.

Pelienne kauyeCTBEHHBIX 3a7a4

C ONOPOW HA U3YYEHHBIE B pA3Eie
«MonexynsipHas ¢puzuka

Y TEPMOJUHAMUKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUSI.

PaboTa B rpynmnax npu aHaiuze
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOpMaIUK IO TeEME
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE MEPEXOABI

[TapooOpazoBaHue U KOHACHCALUS.
Hcnapenue u xuneHue.
AOCOIIOTHAs M OTHOCUTENbHAS
BJIAJKHOCTB BO311yxa. HacelieHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEpaTypbl KUIIEHUS OT AABJICHUS.
TBepnoe Teno. Kpucrannmueckue
1 aMopdHbIe Tena. AHU30TPONUs
CBOMCTB KpuCTaLIOB. JKujkue
kpuctajuibl. COBpeMEHHBIE
Marepuaisl. [ naBnenne

U KpUCTAJUIM3anus. Y 1eJIbHas
TeruioTa riasieHus. Cyonumanusi.
VYpaBHeHuUE TEMI0BOTO OanaHca.
TexHuueckue ycTpoucTaa

Y IPaKTUYECKOE IPUMEHEHUE:
TUTPOMETP U MICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJIyYE€HHS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCJIE
HaHOMAaTEpHUaJOB,

Y HAHOTEXHOJIOTUU

[IpoBenenue s3xkcepuMeHTa: U3MEPEHUE
OTHOCHUTEJILHOM BIAKHOCTH BO3IyXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NUYECKUX
BEJIMYUH.

N3ydeHne CBONMCTB HACHIIIIECHHBIX
MapoB, Coco00B U3MEPEHUS
BJIQYKHOCTH.

Hab6nronenue kuneHus

IIPY MIOHMYKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJUTMYECKOTO BEIIECTRA.
OObsicHEHUE IPUHITUTIOB ICUCTBUS

1 yCJI0BUM 0€30MaCHOT0 UCII0JIb30BAHUS
B IIOBCEJTHEBHOM XU3HU THTPOMETPA,
MICUXPOMETPA, KaJJIOPUMETPA.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YUCJIE
HaHOMAaTEpPHUaJIOB.

Peliennie pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM YPaBHEHUS
TEIJIOBOTO OasaHca.

Peliennie kaueCTBEHHBIX 3a7a4

C OIIOPOY HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUe
SIBJICHUSI 110 TEME.
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PacrosnaBanue GU3HMUECKUX SIBICHUM
B YU4E€OHBIX OMBITAX U OKPYXKarolen
KU3HU: Tepopmanus TBEpAbIX Tell,
HarpeBaHue U OXJaXJACHUE Te,
M3MEHEHHUE arperaTHbIX COCTOSIHUN
BEIIIECTBA U OOBSICHEHHNE UX HA OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINU
U TIpeICTaBIICHUS MH(OPMALIMK TPU
MOATOTOBKE COOOIICHUHN O MPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHON (DU3UKU

Y TEPMOAVMHAMUKHU B TEXHUKE

1 TEXHOJIOTHSIX

Hroro no pazaeny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DaexTpocTaThKa 10 OnexkTpuzanms Tei. Jiekrpuiueckuil | [IpoBeneHne 3KcriepuMenTa: U3BMEPEHUE

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaaoB. [IpoBogHuKH,
TADJICKTPUKU U MTOTYITPOBOJHUKH.
3aKOH COXpaHEHUS MIEKTPUUECKOTO
3apsza.

B3anmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuyHbIi 35I€KTpUUECKUN
3apsi. DNEKTPUUECKOE MOJIE.

AJIEKTPOEMKOCTH KOHJIEHCATOPA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYUH.

N3ydyeHne npuHIUIIOB 1EUCTBUSA
AJIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJICHCATOPA.

N3yyenue npuHUKUIIOB JCUCTBUS
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HanpsikeHHOCTB 31K TpHIECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIPSYKEHHOCTH 3JIEKTPUYECKOTO
TOJIS.

Pabota cuit 351eKTpOCTaTHYECKOTO
nons. [lorennuman. Paznocts
noreHuuaoB. [ I[poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM TI0JIE.
JlnamexTpruyeckas IpOHULIAEMOCTb.
DnektpoeMKkocTh. KoHzencarop.
DIIEKTPOEMKOCTb INIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsHKEHHOT 0 KOHJIEHCaTOopa.
TexHuueckne ycTpoicTBa

Y MIPAKTUYECKOE MPUMEHECHHUE:
3JIEKTPOCKOIL, AJIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KONTMPOBAIbHBIN
armapar, CTpyMHBIN IIPUHTED

U yCIIOBUI 0€3011aCHOTO NPUMEHEHUS
B IIPAKTUYECKON KU3HHU,
KOIMPOBAJIBHOTO aIIapaTa, CTpPyHHOIO
MpUHTEPA.

PaccMmoTpenue puznyeckux o
CHOBAHUM 3JICKTPOCTATUYECKOU
3aIUThI U 3a3€MJICHUS
AIIEKTPONPHOOPOB.

Pemienne pacyeTHbIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyIT SIIEKTPOCTATUKH.

Peliennie kaueCTBEHHBIX 3a7a4

C OITIOPOY HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUS DJIEKTPOCTATUKH.
Pacnio3naBanue Gpusnveckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
KU3ZHU: DJICKTpU3aIus Tel,
B3aMMO/ICHCTBHE 3aps0B U O0OBICHECHUE
MX Ha OCHOBE 3aKOHOB U (hopMyT
AJIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BEIIIECTBA U DJICKTPUUCCKUX SIBJICHUM

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: JIEKTPUYECKUN 3apsi,
HaIpPsSKEHHOCTh AJIEKTPUUECKOTO OIS,
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MOTEHIIUAJI, PA3HOCTh IMTOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHanmn3 PU3NYECKUX MPOIECCOB

U SIBJICHUH C UCIIOJIb30BaHUEM
(bU3MYECKUX 3aKOHOB: 3aKOHA
COXPAHEHMS AJIEKTPUUECKOTO 3apsiia,
3akoHa KyioHna.

Pabora B rpynmax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
nH(pOpMaIU U TOATOTOBKE COOOIIEHUM
O MIPOSIBJICHUH 3aKOHOB DJICKTPOCTATUKU
B OKPYXAaIOIIeH )KM3HU U IPUMEHEHUU
UX B TCXHUKE

4.2

IlocTogHHBINA

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. crounuku Toka. Cuiia Toka.
[TocTOSsIHHBIN TOK.

Hanpsoxenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUYECKOE COMPOTUBIICHHUE.

Y nenpHO€E CONMPOTUBIICHUE
Bemectna. [locnenoBarensHoe,
napajijieibHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
Paborta snexkTpuyueckoro Toka.
3akoH /[xxoyns—JIenna. MomHoCTb
ANEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJC nucTtouHuka Toka v ero
BHYTPEHHETO COMPOTHBIICHHS;
HaOJIOICHUE JIEKTPOJIN3A.

Orenka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OOBsICHEHUE IPUHITUATIOB ICHCTBUS

Y YCJIOBHI 6€30MacCHOT0 MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
HMCTOYHHUKOB TOKA,
AIEKTPOHATPEBATENHHBIX U
AIIEKTPOOCBETUTEIHHBIX MMPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEP/IbIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAJIIOB

OT TEMIIEpPaTypPBhl.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOIICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAS
Y IIPUMECHAS IPOBOJIUMOCTD
MOJyNIpOBOAHUKOB. CBOMCTBA
p—Nh-nepexona.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKUM TOK B paCTBOpax
U pACIUIaBaX AJIEKTPOIHUTOB.
DNEeKTPOIUTHYECKAS JUCCOLIUAIMSI.
DIIEKTPOJIN3.

DJIEKTPUYECKHI TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSTEJIbHBIN pa3psL.
Monnus. [1na3ma.

TexHuueckue ycTpoucTaa

TEPMOMETPA COMPOTUBJICHUS,
BaKyyMHOT'O JIM0JIa, TCPMUCTOPOB U
($hoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJIOB, TaJIbBAHUKHU.

Pemenne pacueTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocToSIHHBIM
BJICKTPUYECKUU TOK).

Pacno3naBanue pu3nyeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
KU3HU: JICKTPUUYECKAS IPOBOJIUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHaIU3 3IEKTPUIECKUX SIBICHUN

Y MPOIECCOB B LEMSAX MOCTOSHHOTO
TOKa C MCII0JIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U TAPAJIEBHOTO
COCJIMHEHUS POBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JJICKTPUUECKUX SIBIICHUI

C UCITOJIb30BaHUEM (PH3UUSCKUX
BEJIMYUH: DJIEKTPUUECKUH 3apsl, CHUJIa
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
AJIEKTPUYECKOE COMPOTUBIICHUE,
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Y TIPaKTHUYECKOE MPUMEHEHUE:
amIepMeTp, BOJIBTMETP, peocTar,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMHUCTOPHI

1 (hOTOPE3UCTOPBHI,
MOJTYTIPOBOTHUKOBBIH U0,
rajJbBaHHUKa

pa3HocTh notennuaio, /C, pabora
TOKa, MOIIIHOCTbh TOKA.
Hcnonb3zoBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINHI
U TIpe/icTaBlIeHUus UHPOpMaluu

IIPHU MOJITOTOBKE COOOIIEHUI
O IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO

TOKa B TCXHUKC U TCXHOJIOTHUAX

Hroro no pazgeny

22

PesepBHoe Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

HaunmeHnoBanue
No KommuectBo OCHOBHBIEC BUIBI J€ITEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxkanue
/11 4acoB oOy4Jaronuxcs
y4eOHOro rpeaMera
Pasznen 1. Dnexkrponmnamuka
1.1 | MarauTHOe noJe. 11 [TocTOsITHHBIE MATHUTHI. [IpoBeaeHnE SKCIEPUMEHTA: U3YUCHUE

DJIeKTpOMarHuTHas
VHTYKLUS

BzaumoielicTBUE ITOCTOSIHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHuTHOM MHIYKIIMH.
[TpuHUIMI cyniepno3uiuu
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIWU TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTuna TMHUN UHIYKIUU
MarHUTHOTO HOJIS JJIMHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOIHUKOB

C TOKOM.

Cuiia Amnepa, ee MOIYJIb

Y HaIlpaBJICHUE.

Cuna JlopeHua, ee MOIyJb

Y HalpasieHue. /[Brmkenue
3apsIKEHHOM YaCTHULIbI

MAarHUTHOTO ITOJIS KaTYIIKH C TOKOM;
WCCIIEIOBAHUE JENUCTBHS IIOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SBIICHUS
AJIEKTPOMATrHUTHON UHIYKLIHH.

OreHka abCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUN (PUZNUYECKUX
BEJIMYHH.

OObsicCHEHUE IPUHIIUIIOB IEUCTBUS

Y yCJI0BHUI 0€30MMacHOr0 NPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOPUTENIEH 2JIEMEHTaPHBIX YaCTHII,
VHAYKIIMOHHOM IEUH.

Pemenue pacueTHbIx 3a1a4

Ha MpUMEHEHHE (POPMYJIT TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAS
WUHIYKLHS.

Pemenne kayecTBEHHBIX 3a1a4

C OIIOPOY HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE
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B OJJHOPOJHOM MarHUTHOM TOJI€.
Pabora cumnel Jlopenta.

SIBrIeHME ANEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DIEKTPOIBUKYIAs CUJIa MHTYKIIUH.
3aKOH 2JIEKTPOMArHUTHOU
uHaykuuu @apanes.

Buxpesoe aiekTpuyeckoe 1mose.
DOneKTpoABMXKYIIAs CUjla UHAYKIUU
B IIPOBOJIHUKE, IBHKYILIEMCS
ITOCTYNATEIbHO B OAHOPOJHOM
MAarHuTHOM TIOJI€E.

IIpaBuio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DJIEKTPOABIKYLIAs
CuJa CaMOMHIYKIIHH.

DOHeprusi MarHUTHOTO TOJIS KaTyIIKU
C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.
TexHuueckue ycrponcraa

Y [IPAKTUYECKOE IPUMEHEHHE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS [1€Yb

SABJICHUS TEMBI «MarHuTHOE MoJe.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
OnpeneneHue HanpaBIeHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHna.

Pacno3naBanue pusndeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
JKU3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIECTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M IBUKYIIHICS
3aps.

AHaJIN3 SJIEKTPOMATrHUTHBIX SBICHUMN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
(bU3MYECKUX BETMYHUH: WHAYKITUS
MarHUTHOIO MOJIsl, cCujia AMnepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
AHEPIHsl JICKTPUUECKOTO 1 MATHUTHOTO
oJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHnyeckue
Y 3JICKTPOMArHUTHBIE
KoJicOaHus

KonebatenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMITATyAa ¥ aza KojaeOaHu.
[Ipy>XKMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
koJiebanuil. [IpeBpamienue suepruun
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblii KOHTYP.
CBOOOIHBIE AJICKTPOMATrHUTHBIE
KoJieOaHusl B UACaTbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTUs
MEXIy MEXaHUICCKUMHU U

QJICKTPOMAIroHuTHBIMHA KOJICOAHUSIMU.

®opmyna TomcoHa. 3aKkoH
COXPaHEHUS PHEPTUU B UJECATBHOM
K0J1e0aTEIbHOM KOHTYDE.
IIpencrasieHue o 3aTyXaroux
KosieOaHusX. BoIHyKIeHHbIE
MEXaHUYECKUE KOJIeOaHMUsI.
Pe3onanc. BeiHyX/1eHHBIE
3JIEKTPOMArHUTHBIE KOJICOaHNS.
ITepeMeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI — [TEPUO/IA,
Y4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPy>KMHHBII

W/WJIA MaTeMaTUYECKUN MasSTHUK).
HaOmnronenue 3aTyxarmmnmx KojaeoaHuu.
HccnenoBaHue CBONCTB BHIHYKICHHBIX
Kosie0aHui.

HaOmronenue pezoHanca.

[IpoBenenue s3KCepUMEHTA:
MCCJICIOBAHKE 3aBUCHMOCTH IEpUOa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JYIMHBI HUTU U MAaCChI TPY3a;
HCCJICTIOBAHNE TIGPEMEHHOTO TOKA

B 1IETIM U3 MOCEA0BATEIEHO
COEIMHEHHBIX KOHEHCATOPa, KaTYIIKA
U PEe3UCTOpA.

Orenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEPEHNN (PU3NUECKHIX
BCJIMYHH.

OOBsICHEHUE TIPUHITUATIOB ICHCTBHUS

Y YCJIOBHI 0€30T1aCHOTO TPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AIIEKTpOTIepeay.

Pemenune pacueTHBIX 33724 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYTHOE U JEUCTBYIOLIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v norpediaeHue
AIEKTPUYECKON SJHEPTUH.
DKOJIOTHYECKHE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynbTypa ucnons3oBanus
AJIEKTPOIHEPTUU B MIOBCEIHEBHOU
JKA3HU.

TexHuueckue ycTpomucTaa

Y MPAKTUYECKOE MPUMEHECHUE:!
AIEKTPUYECKUH 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
AJIEKTpoIepenay

3aJIaHHOHN (PU3UIECKON MOJICITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U (GOopMyJ1, ONHUCHIBAIOLINX
MEXaHUYECKUE U DJIEKTPOMArHUTHHIC
Kosie0aHusl.

Onucanue MEXaHUYECKUX

Y DJIGKTPOMArHUTHBIX KOJeOaHu

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMUMH: IEPUOJ U YacTOTa
KoJeOaHuil, aMInTyaa u asza
Kosie0aHu, 3aps] U cujia TOKa

B FAPMOHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pernenne kadyecTBEHHBIX 3a/1a4

C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

Pabora B rpynmax mpu miiaHUpOBaHHH,
MPOBEJICHUH U UHTEPIIPETALIUU
pe3yJIbTAaTOB OMBITOB, M aHATIN3E
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

2.2

MexaHnueckue
Y 3JIEKTPOMATrHUTHBIE
BOJTHBI

Mexanuyeckue BOJIHbBI, yCIOBUS
pacnpocrtpanenus. [lepuos.
CkopocTh pacpoCTpaHEHUs

Y JyirHa BOJIHBL. [lonepeunbie

N3yuyenune oOpazoBaHus

U pacipoCTpaHEHUS MOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJTH.
Habmonenue orpaskeHus
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Y TIPOJIOIBHBIE BOJIHBI.
Nutepdepenius u nudpaxiys
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ['pOMKOCTB
3ByKa. BeicoTa Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus n3nmydeHust
AJIEKTPOMArHUTHHIX BOJIH. B3aumHas
opueHTauus BekTopos E, B,

U B JIEKTPOMAarHuTHON BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)KECHHE, MPEITIOMIICHUE,
noJIsipu3alus, 1uQpakius,
untepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 2JIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paaUOCBSI3U

U TeneBuieHus. Paguonokanus.
DIEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKaIOLIEN CPEJIbL.

TexHuueckue ycTponcTaa

Y MMPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIbTPa3ByKOBast JUAarHOCTUKA

B TEXHUKE U MEAULIMHE, paap,

U TIpeJIoMJICHUS], HHTep(pepeHuu

U UG PaKIIIN MEXaHUYECKUX BOJTH.
HabGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C AMIUIUTY 10U

¥ 4aCTOTOM KoJIeOaHUIA, 3ByKOBOTO
pEe30HaHca.

HccenenoBanue CBONCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nupakuys, “HTepdepeHIus.
N3ydeHune ycioBui n3nydeHus
AIEKTPOMATHUTHBIX BOJIH, B3AUMHOMN
opueHTaluu BeKTopoB E, B, v

B DJIEKTPOMATrHUTHOW BOJIHE.
N3ydyeHne npuMeHeHus
AJIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbscHEHNE IPUHITUIIOB ACHCTBUS

Y YCJIOBHI 0€3011acCHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIABTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEULMHE, pajapa,
paanoNpUEMHHUKA, TEIEBU30PA,
aHTeHHbl, Tenaedona, CBY-meun.
Pemenune pacyeTHbIX M KaU€CTBEHHBIX
3a/1a4 ¢ OIOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMTUCHIBAOIIHE
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paavoONPUEMHHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neup

pacnpoCTpaHEHUE MEXAHUYECKUX
Y 3JICKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKa,
CTPYKTYPHUPOBAHUsA, UHTEPIIPETALUN
U TIpeICTaBJIeHUs] HH(OPMaIIUK

IIPHU MOJITOTOBKE COOOIIEHUI
00 MCI0JIb30BAHUH AJIEKTPOMArHUTHBIX

BOJIH B TEXHHUKE.
VYyacTtue B IucKyccun

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPY’KarOIIEU CPEIBI.

PaboTa B rpynmnax npu miaHupoBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3yNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.3

Onrtuka

10

['eomeTprueckast onTuka.
[IpsamosMHENTHOE pacpOCTPaHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeUHBIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paXEHUM B TUIOCKOM 3€pKaJie.
IIpenomiienue cBeta. 3aKOHBI
MPEIOMJICHUS CBETa. AOCOTIOTHBIN
nokasaresnp npenomiienus. [loaHoe

N3ydenue sBII€HNs TIOJHOTO
BHYTPEHHETO OTPaXKEHUs, €T0
IIPUMEHEHUS B CBETOBOJE.

N3yyenne Mmoaenen MUKpPOCKOIIA,
TEJIECKOIIA.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
M3mepenne noxkasaress NpeaoMIICHUs
CTEKIJIA.

HccnenoBanue CBOMCTB M300paKeHUN
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BHYTPEHHEE OTPaXKECHUE.
[IpenenpHbIN yro MoaHOTro
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. ClioKHBIN COCTaB
oenoro ceeta. LBer.

Cobwuparorniye 1 paccemBaroIne
nH3b1. ToHKas muH3a. DOKyCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JMH3bI. [locTpoeHne
U300paKEHHI B COOMPAIOIINX

U paccenBaroux JinHzax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMUCHHE,
JIaBa€MO€ JINH30M.

IIpenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
Bonnogas ontuka. Unrepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.

VYV cnoBust HaOIIOAEHUS

MaKCHMYMOB U MUHUMYMOB

B MHTEp(HEPEHITMOHHON KapTHHE

OT ABYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. IudpakunonHas
perieTka. Y clioBue HaOIIOACHUS
[JIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha TU(PPAKITNOHHYIO PEIICTKY.

B JIMH3aX.
OOBbscCHEHUE IPUHIUIIOB ACHCTBUS

U yCIIOBUI 0€3011aCHOr0 NPUMEHEHUS
OYKOB, JyTibl, (hOTOAIIApATa,
MPOEKIIMOHHOIO aIIapara,
MHKPOCKOIIa, TENIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKIMOHHON PEIIETKH,
MOJIAPOU/IA.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (pOPMYJI T€OMETPUUYECKOM
OITHKH.

[TocTpoenue u onucanue n300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOMW JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH T€OMETPUUYECKOMN
OITHKH.

PacnioznaBanue Gpusndeckux sBICHUAN
B OIIBITAX U OKPYKAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHus, Tudpakius

U MOJISIpU3aIUsl CBETa, IUCTIePCUs
CBETA.
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[Tonspuzanus ceera.

TeXHUYECKHE yCTPOUCTBA

Y MPAKTAYECKOE MPUMEHECHUE:
OUKH, Jyma, (hoToanmnapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PEIlIeTKa,
TIOJISIPOU T

N3yuenue yciioBuit HaOII0ICHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEp(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(]a3HbBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Y cnoBue HaOIIOICHUS TJIABHBIX
MaKCHMYMOB MPH MaICHUU
MOHOXPOMATHYECKOI'O CBETa

Ha TU()PaKIIMOHHYIO PEIIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMTHOTO PaclpOCTPaHEHHUS
CBETa, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onucanue OoNTUYECKUX SIBICHUN

C UCHOJIb30BaHUEM (PU3UUECKUX
BEJINYUH: (POKYCHOE pacCTOSIHUE

Y ONITUYECKAs CUJla JIMH3bI

Hroro no pazgeny

Pa3znen 3. OcHOBBI cllelIHAIBHOI TeOpUH OTHOCUTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CcIIEIAAJILHON
TEOPUHU
OTHOCHUTEJILHOCTH

4

['panuLbl NPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKHU.
IToctynartsl cienquaibHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHLNI OTHOCUTEIbHOCTH
OWHIIITENHA.

Pemenue kaueCTBEHHBIX 3a0a4

C OIOPOM Ha U3YUYEHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre nHGOpMAIMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYPUPOBAHUsA, UHTEPIIPETALUN
W TIpeJICTaBJIeHUs] HH(OpMaILIUK
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OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHNE
BPEMEHU M COKPAICHUE JITTUHBI.
DHeprus U UMIYJIbC
PEAATUBUCTCKOM YaCTHIIBI.
CBs13b Macchl C 3Hepruei

1 UMITYJIbCOM PEIISITUBUCTCKOMN
JaCTHI[bI. DHEPTHUS TTOKOS

IIPH MOJTOTOBKE COOOIICHUN
O TPaHUIAX MPUMEHUMOCTHU
KJIACCUYECKOU MEXAHUKHU YU OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. PopMmyna [Inanka cBsizu
sHepruu (HOTOHA C €r0 YACTOTOM.
DHeprus ¥ UMIyJIsC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbITH

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitamreitHa 1 pororddexra.
«Kpacnas rpanuna» porodddekra.
JlaBnenue cBeta. OMbBITHI

I1.H. JIebenena.

XHUMHUYECKOE JICHCTBHUE CBETA.
TexHnueckue ycTpoucTsa

U TIPAKTUYECKOE IPUMECHEHHE:!
dboTo3MEMEHT, GOTOJATUHK,
coJIHEeUHas baTapesi, CBETOIHO]]

Ha6monenue potorddexra

Ha YCTAHOBKE C IMHKOBOM TUTACTUHOM.
HccnenoBanne 3aKOHOB BHEIITHETO
dhoTodrddekra.

OOBsicCHEHUE OCHOBHBIX ITPUHITUTIOB
JIEUCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: OTOAJIEMEHT, (DOTOIATUUK,
CoOJIHEUHas1 OaTapesi, CBETOIUOT;

U yCIIOBUM X 0€30MacCHOT0
MPUMEHEHUS B TPAKTUYECKON JKU3HHU.
Pemenue pacdeTHbIX 3a/1a4 € SIBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOW OTITHKHU.
Pemenne kauecTBEHHBIX 33124

C OMOPOM HA U3YUYEHHBIE 3aKOHbI,
3aKOHOMEPHOCTH KBAaHTOBOW OMTUKH.
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Pacnio3naBanue Gu3NYeCKuX SBICHUN
B Y4E€OHBIX OIBITAX:
dboToanekTpudeckuii 3 PpexT, CBeToOBOE
JTaBJICHUE.

Omnucannie U3y4eHHBIX KBAHTOBBIX
SIBJICHUI U MTPOIIECCOB

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YaCTOTa CBETA,
AHEPrUs U UMIYJIbC POTOHA

4.2

Crpoenue atoma

Mogens atoma Tomcona. OnbITbI
Peszepdopaa no paccesnuio
a-yactuil. [ [maneTapnas Mmoaenb
aroMma. [loctynarel bopa.
N3nyyenue u norioiieHue GoTOHOB
IIpY [IEPEX0JI€ aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cnekTpoB. CeKTp ypoBHEN SHEPTUH
aToMa BOJOPOAA.

BoanoBble cBOMcTBA yacTHUIl. BOIHBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOU TYaJIU3M.

CHOHTaHHOE U BBIHYXJIECHHOE
W3JIy4YEHHUE.

TexHuueckue ycTponcTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIEKTPAJIbHBIA aHAJIN3

Nzyuenne monenu onsita Pesepdopra.
IIpoBeneHne sKcrIepuMEHTa

10 HaOJIIOICHUIO JIMHEHYATOT0 CIEeKTpA.
OneHka abCONIOTHBIX U OTHOCUTENIbHBIX
MOTPEUTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYUH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHON MO aTOMa, MOJIENH
atoma bopa.

N3yuenue criekTpa ypoBHEN SHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLINAIIOB IEUCTBUS U YCIOBUN
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OIIOPOM HA U3yYEHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAaHTOBBII
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHHS 110 TeMe « CTpOEHUE aToMay.
Pacnio3znaBanue (pu3nuecKux SBICHUIMI
B yUEOHBIX OIBITaX: BOSHUKHOBEHHE
JMHENYATOrO CIIEKTPa U3ITyUECHHUS.
AHanan3 KBaHTOBBIX IIPOLIECCOB

Y SBJICHUI C UCIIOJIb30BAaHUEM
mocTysaroB bopa

4.3

ATOMHOE PO

DKCIEepUMEHTBI, TOKA3bIBAIOIIHNE
CJIOKHOCTH CTPOCHUS SIpa.
OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pezepdopaa

O OTPEICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3JTyICHHUSI.
CsoiicTBa anb(da-, 6eTa-,
ramMma-u3aydeHus. BiausHue
PaMOaKTUBHOCTH Ha JKUBBIC
OpPTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas moznens sapa
['eiizenbepra-MBanenko.

3apsan siapa. MaccoBoe yucio sipa.
N3otomsL.

Anwda-pacnaa. DIeKTPOHHBIH

Y MO3UTPOHHBIM OeTa-pacnaj.
[MamMma-uznyuyenue. 3akoH
PaAMOaKTUBHOIO pacrnaa.

N3ydeHne SKCIEpUMEHTOB,
JTIOKa3bIBAIOIINX CI0KHOCTh CTPOSHUS
aTOMHOTO s7Ipa.

HccnenoBanne TPEKOB YaCTHUI]

(1o roToBbIM oTOrpadusIM).
N3yueHnue sa1epHbIX CUJl, AIEPHBIX
peaKkIui CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKIIOHHON MOJIENH s11pa
I'eitzenbepra-NBaneHko.

OObsicHEeHUE YCTpONCTBA

Y IPUMEHEHHUSI JO3UMETpa, KaMepbl
Busnbcona, ssgepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHbIE 3HAHUS, B T.4. O 3apsje
Y MAacCOBOM YHCIIE AIpa.
Pacno3naBanue pu3nuecKux sBICHUM
B yu€OHBIX ONBITAX U B OKpYXKaroIien
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DHeprus CBSI3U HyKJIOHOB B SIPE.

S nepHble CUIbL.

JledbexT Maccol sipa.

S nepneie peakiuu. Jlenenue

Y CHUHTE3 SIEP.

Snepnsiit peakrop. TepmosinepHsIn
cunTes. [Ipobaembl U mepcneKTUBbI
AIEPHON YHEPIETUKMU.
DKOJOTUYECKUE ACTIEKTHI SJIEPHOU
DHEPIrETUKHU.

DneMeHTapHble YacTUllbl. OTKpBITHE
IIO3UTPOHA.

MeTtoabI HAOIIOIEHUS

Y PETUCTpaLMU 3JIEMEHTapPHBIX
YaCTHII.

OyHIaMEHTAJIbHBIE
B3auMoichcTBUs. EqMHCTBO
(buU3MYECcKO KapTUHBI MUPA.
TexHuueckue ycTrpomucTaa

Y MMPAKTUYECKOE MPUMEHEHUE:
JIO3UMETP, Kamepa BuiibcoHa,
SJIEPHBINA PeaKTop, aToMHasi bomba

KW3HU: €CTECTBCHHAS M UCKYCCTBECHHAs
PaIOAKTUBHOCTb.

OnucaHne KBaHTOBBIX SIBJICHUI

1 IIPOLIECCOB C UCTI0JIb30BAaHUEM
(hU3NYECKUX BETUYHH: TIEPHUOJT
MOJIypacrajia, SHEPrus CBSI31 aTOMHBIX
snep, AeeKT MacChl sapa.

AHanu3 IpoIecCoB U SIBJICHUMN

C UCIIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
BJIEKTPUYECKOTO 3apsiia, 3aKOH
COXPaHEHHSI MaCCOBOTO YHCIIA,
nocrynartsl bopa, 3akoH
PaIMOAKTUBHOIO pacnaja.

VYuyacrtue B paboTe KPyrjoro crojia
«DPyHIaMEHTAJIbHBIC B3aUMOCUCTBUS.
EnuncTBO hmzndeckoil KapTHHBI MUPAY.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHUH JIJIs TIOMCKA,
CTPYKTYPHUPOBAHUs, UHTEPIIPETAUN

U TIpeJICTaBJIeHUs] H(OpMaILIUK

IIPU MIOJITOTOBKE COOOIIECHUI

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHSIX,
AKOJIOTMYECKUX ACIIEKTaX SIICPHOMN
SHEPreTUKH

Htoro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DIIEMEHTHI
aCTPOHOMHUU
U acTpoPpU3UKHU

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Be3anoro He6a. Co3pesaus,
SIPKUE 3BE3/Ibl, TUTAHETHI, UX
BUJIMMOC JIBHKCHHE.

Comnneunas cucreMa.

Connne. CotHeuHass aKTUBHOCTb.

Ncrounuk sneprum ConHa U 3B€37.

3Be3/1bI, UX OCHOBHBIC
XapaKkTepucTUKu. JlnarpamMmma
«CTIEKTPaJIbHbBIN KJIACC —
CBETHUMOCTBY. 3B€3/IbI IJIaBHOU
TOCJICA0BATSILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIS 3BE3]1
TJIaBHOM T10CJIEJ0BATEIbHOCTH.
BayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O TPOUCXOKIAECHUM U IBOJIOIUU
ConHna u 3Be3/1. DTallbl )KU3HU
3BE3I.

Mieunsiii [1yts — Hama ["anakTuka.
ITonoxxeunue u nuxxenne CoiHIa

B 'anakTuke. THuIbl ragakTHK.
Paguoranaktvky u KBa3apsl.
UepHbie IbIPHI B SIpax ralakTUK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMHMH, O TPUKIIATHOM
1 MUPOBO33PEHYECKOM 3HAYCHUU
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3y4deHne coBpeMEHHBIX
MIPEJICTaBICHUI O MPOUCXOXKICHUU

u 3BoJirorM CoJIHIIA U 3BE3]I.
N3yueHne TUIIOB TaJIaKTHK,
pPaIuOTAIAKTUK U KBa3apoB.
N3yuenne nBUKeHUS HEOCCHBIX Te,
ABOJIIOIMU 3Be311 U BceneHnou,
MPOIIECCOB, MPOUCXOASAIINX B 3BE3/1aX,
B 3BE3JIHBIX CHCTEMaX,

B MEKTATAKTUYECKOU CPEIE,
MacImTabHOU CTPYKTYphl BceneHHOM.
OOwbsicHeHue pacmmpenus Beenennoi
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroroBka K 00CYXIEHUIO
HEpeIIeHHBIX ITP00OJIeM aCTPOHOMHMH.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM TJIa30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH I ONpeIeTICHUs
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacuitabHast CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemennsie mpoOaemsl
aCTPOHOMUU

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ua CeBepHOro noiayuapus

U SIPKUE 3BE3/IBI.

[IpoBenenne HAOIIOICHHI B TEIECKOI
Jlynsbl, miianer, Miueunoro IlyTu.
VYyacTre B ITUCKYCCHUH O HEPEIIEHHBIX
npo0semMax aCTpPOHOMUH

Hroro no pazgeny

7

Pa3nen 6. O0o0maroniee nNoBTropeHue

6.1

O0o06marortee
MTOBTOPCHHE

4

O0600uIeHNe U cucTeMaTU3alus
COJZIepKaHus pa3aeioB Kypca
«Mexanuka», «MoJekysapHas
bu3MKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Komnebanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPUU OTHOCUTEIHLHOCTHY,
«KBanrtoBas puszuka», « JIeMEHTHI
ACTPOHOMHH U aCTPOPUZUKI.
Ponb ¢puzuku 1 actpoHOMUN

B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIIMATIbHON

1 OTUYECKOM chepax nesiTeTbHOCTH
YeJIOBEKA, POJIb U MECTO (hH3UKU

U aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE

VYyacTue B AUCKYCCUU O poJIH (PU3UKU
1 aCTPOHOMUH B Pa3IMYHBIX chepax
JIeSATCIBHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKol KapTUHBI MUpPA B PAITY
COBPEMEHHBIX MPEACTaBICHUN

0 MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMYMH 1 3aKOHOB Kypca (PU3HKHU
10-11 xnaccos
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OITMCaTEJIbHOM,
CHUCTEMAaTU3UPYIOIIECH,
OOBSACHUTEILHON

Y IPOTHOCTUYECKON (PyHKIIMIHA
(bu3nYeCKON TeOpuH,

posIb PU3HUECKON TEOpUHU

B (hOPMHUPOBAHUHM MPEICTABICHUN
0 ¢pu3HYECKO KapTUHE MUPA,
MecTo (U3MUECKON KapTUHBI MUpPa
B 00IIIEM Py

COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABIICHUI O TPUPOJIE

Hroro nio pazaeny 4
PesepBHoE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®du3uka — HayKa 0 IpUpo/Ie.
Hayunsie MeToabl MO3HAHUS
OKPY>KaIoIlero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Poie 1 MecTo du3uku B
(bopMHPOBaHUN COBPEMEHHOMN
Hay4HOU KapTHUHBI MUDa, B
IIPAKTUYECKON JESITEIbHOCTH
0N

https://m.edso0.ru/8HSXWFFVO

MexaHndecKkoe ABMKEHIE.
OTHOCHUTEILHOCTD
MEXaHWYECKOT'O JIBMIKCHHUS.
[Iepememienue, CKOpOCTb,
YCKOpEHHE

https://m.eds00.ru/RSOAQ0V5ZX

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUYKEHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEeHHOE
pr[MOJ'IHHGfIHO@ JABUXXCHUC

https://m.edsoo.ru/MDIDKJOUB

CBoOoaHoe majeHue. Y CKopeHue
CBOOOHOTO MaJeHUs

https://m.edsoo.ru/MXPLZIX8J

KpuBonuneriHoe 1BUXEHHUE.
JIBr>keHuEe MaTepUaIbHOM TOUKHU
10 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN

[IpuHIMIT OTHOCUTETBHOCTH
lNanunes. MaepuuanbsHble
cucremsl orcuera. [IepBriil 3aK0H
Hrrotona

https://m.edso0.ru/J6QY7N3WN
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Macca tena. Cuia. [lpunnun
cynepno3uiuu cuil. Bropoi
3aKkoH HproToHa 111
MaTepUaIbHOM TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperuii 3akon Herotona nis
MaTepUaIbHBIX TOUECK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMHUPHOTO TATOTCHHS.
Cuna tsxectu. Ilepas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koadpduument
TpeHusi. Cuiia COpoTUBICHUS
MIPH JIBUXKEHUH TeJla B )KUIKOCTH
WIIN Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

IloctynarensHoe 1
BpaLaTEIbHOE IBUKECHHE
a0COJIOTHO TBEPJOTO Tena.
MowmeHnT cuisl. [1nedo cuisl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MmaTepralbHONW TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
Nmnynbce cuibl. 3akoH
COXpaHEHUs NMITYJIbCa.
PeakTuBHOE JBUKEHUE

https://m.edso0.ru/M5JOTKNWC

16

PaGoTta 1 MOIIHOCTH CHJIBL.
Kunernueckas sneprus
MarepualbHON TOUKU. Teopema
00 U3MEHEHHNH KMHETHYECKON
SHEpPruu

https://m.edsoo.ru/J1V59L.28B

17

[TorenmmansHas >HEPTHS.
[ToreH1manpHas 3HEPTUs YIIPYro

https://m.edsoo.ru/RNEXJW4KF
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neGopMUPOBaHHON NPY>KUHBI.
[ToTeHumanpHast SHEpPrust Teia
BOJIM3HU MOBEPXHOCTH 3eMIIU

18

IloTenumanbHEIC U
HEMOTEeHIMaIbHbIe CHIIBI. CBS3b
paboThI HEMOTCHIIUATBHBIX CHJI C
W3MCHCHHUEM MEXaHUYCCKOM
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPTUH

https://m.edsoo.ru/DA3QVTOXQ

19

JlaGoparopHnas pabota
«HccnenoBanue cBsi3u pabOThI
CHJIBI C H3MCHEHUEM
MEXaHHYECKON SHEPTHUHU Telia Ha
MPUMEPE PACTHKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUS B
MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYIISIPHO-KUHETHUECKOMN
Teopuu. bpOyHOBCKOE IBMKCHHE.

Hubdys3us

https://m.edsoo.ru/OEY9VYU2B

22

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI]
BemecTBa. Mojenu cTpoeHus
ra3oB, JKMJIKOCTEN U TBEPIBIX TE

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonuuectBo
BenrecTna. IlocTosHnas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TennmoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.

https://m.edsoo.ru/MVPNY6QA8Z
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[lxana remneparyp Llenscus

25

Wneanbneiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TeMIeparypa Kak
Mepa CpeIHe KUHETUYECKOM
SHEPTUH JIBHXKCHHS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

https://m.edsoo.ru/Y3WB66I13A

28

Jlaboparopnas pabora
«HccnenoBanuie 3aBUCHMOCTH
MEXy TapaMeTpaMH COCTOSTHHSI
Pa3pEeKEHHOTO ra3a»

https://m.edsoo.ru/35DBLKT96

29

N3omporieccel B uealbHOM rase
U ux rpaduyeckoe
IIpe/ICTaBICHHE

https://m.edsoo.ru/0ZJ3KZNJ5

30

BHyTpeHHsIs sHEpTHS
TepMO]lHHaMH‘IeCKOfI CUCTEMBI U
CHOCOOBI €€ U3MEHEHHSI.
KonuuecTBo TemnoTs! u padora.
BHyTpeHHsIs sHEpTrHS
OJTHOATOMHOTO HJICATBHOTO Ta3a

https://m.eds00.ru/9JOITVXI8

31

Buael Terionepenaun

https://m.edso00.ru/36JJ120W9

32

VY aennHas TEII0EMKOCTh
BenrecTsa. KoiInm4uecTBo TEMIOTEI
MIpU TEIUIoNepeaaye.
AnabaTHBIN MpoIecc

https://m.edso0.ru/5K3Y4H86L

33

[IepBblil 3aKOH TEPMOAMHAMUKH
U €ro pUMEHEHUE K
u3oIpouneccam

https://m.edsoo.ru/2H06R3GA8

34

Heo6paTuMOCTh MpoLeccoB B

https://m.edso0.ru/S85LWDFT8
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npupoze. Bropoit 3akoH
TEPMOJIUHAMUKHU

35

[Tpunmun nevicrBus u KI1/]
TEIJIOBOM MAIlIMHBI

https://m.edsoo.ru/DLCDEAAUC

36

Hukn Kapno u ero KITJ]

https://m.edsoo.ru/4XPSAQV7M

37

DKoornyeckue mpoodIeMbl
TETUIOPHEPTETUKU

https://m.edsoo.ru/P07ZMY MS8I

38

O6o0maromuii ypok
«MonexynsipHas pU3nKa.
OCHOBBI TEPMOUHAMUKH

https://m.edsoo.ru/9EKZ0DDWP

39

KonTponbhas padbota no teme
«MomnekynsipHas puzuka.
OCHOBBI TEPMOIUHAMUKH»

https://m.edsoo.ru/RCARYE6ZX

40

[TapooGpazoBanue u
KoHieHcanus. Mcnapenue n
KHUIICHHE

https://m.edsoo.ru/X48Q078EE

41

AOCOIIOTHAS ¥ OTHOCUTEIbHAS
BJIAJKHOCTh BO31yXa.
Hacsiiennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe Teno. Kpucrammueckue
u amop(dHbIe Tena. AHU30TPOIUS
CBOWCTB KpHUCTAILIOB. JKuakue
kpuctayiasl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/JXFWLMZNK

43

[1naBneHue u KpucTamIU3anus.
VY enapHas TEIIOTA IDIABICHUS.
Cybnumarus

https://m.edsoo.ru/OX117G6MR

44

ypaBHeHI/IC TEIIOBOro OajlaHca

https://m.edsoo.ru/0IJUXGN2I1

45

DneKkTpu3aIus Tel.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUYECKUX 3apsi 0B

https://m.edso0.ru/QJ2S7TWSBM

46

[IpoBOTHMKH, TUDIIEKTPUKH U

https://m.edsoo.ru/F3YVPQUYH
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MOJIYITPOBOJIHUKH. 3aKOH
COXPaHEHHUS NEKTPUYECKOTO
3apsaa

47

BsaumopeiicTBue 3aps/10B. 3aKOH
Kynona. Toueunsrit
JIEKTPUYECKUN 3apsiL

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsisk€HHOCTB AJIEKTPUYECKOro
nosist. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX Moje. JInnun
HANPsKEHHOCTH

https://m.edsoo.ru/91IKAWD2V6

49

Pa6oTa cui
3JIEKTPOCTATHYECKOTO MOJISA.
Ilorennuan. PazHocts
MOTEHITNAIOB

https://m.edsoo.ru/\VOPD9ASLF

50

[IpoBOAHMKY U TUANEKTPUKH B
3JIEKTPOCTATUYECKOM T0JIE.
Jusnexrpudeckas
ITPOHUIIAEMOCTD

https://m.edsoo.ru/12P2S312Z

51

OnexrpoémkocTh. KonneHcarop

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTOpa. DHEPTUs
3apsKEHHOT0 KOHJIEHCATOpa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopatopHnas pabora
"U3mepenue 371eKTpoEMKOCTH
KOHJeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[TpunIIMTT NEHCTBUS U
MIPUMEHEHHE KOHICHCATOPOB,
KOITMPOBAJLHOTO ariapara,
CTpYHHOTO IpUHTEPA.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3azeMiIeHHE AIIEKTPOIPUOOPOB

https://m.edso0.ru/H3Q9PNHYY

55

3JICKTpH‘lCCKPII>i TOK, yCJIOBUA
€ro CymeCTBOBaHUAA.

https://m.edsoo.ru/D6Y72A4B7
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IToctrosiHHBIM TOK. Cuita ToKa.
Hanpsioxenue. ConpoTuBieHue.
3axon OMa JJis yyacTKa Lenu

56

ITocnepoBarenpHOE,
rapajuieJIbHOE, CMEIIaHHOE
COEIMHEHHE ITPOBOJHUKOB.
JlaGopaTopHas pabora
«M3y4yeHne CMEIanHoro
COEJIMHEHUS PE3UCTOPOBY»

0.5

https://m.edso0.ru/SLKT3UPUR

57

PaGora 1 MOIIHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 111 NOJIHOU
(3aMKHYTOM) 2JIEKTPUUECKOM
uenu. Kopotkoe 3ambikanue.
Jlaboparopras pabora
«M3mepenue D/IC ncrounuka
TOKa ¥ €T0 BHYTPEHHETO
COTMPOTHUBIICHUS»

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHblit ypok. KonTposbHas
pabora 1o Teme
"OnexTpoauHamMuka" /
Bcepocculickas npoBepodHas
pabota

https://m.edsoo.ru/MFEMGEIE5X

60

O60061maronuit ypok
«QNEKTpOANHAMUKAY /
Bcepoccuiickas npoBepodHas
pabota

https://m.edsoo.ru/P86 MDYO07H

61

DneKTpOHHAs IPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb

https://m.edsoo.ru/\WMNNBQL9H

70



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

DNEKTPUUECKUN TOK B BaKyyMe.
CBoMCTBa 2JIEKTPOHHBIX MyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoIHUKH, UX
cOOCTBEHHAs U ITpUMECHAs
npoBoauMOcCTh. CBOMCTBA P—N-
nepexoxa. [lonynmpoBogHuKOBbBIE
IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DNEKTPUUECKUN TOK B paCTBOpPax
U pacruiaBax 3JICKTPOJIUTOB.
DNEeKTpOIUTHUYECKAs
JUCCOUAIs. DIEKTPOIIN3

https://m.edsoo.ru/QUOQUWV91

65

DNeKTpUYECKHU TOK B razax.
CaMoCTOSTEIIbHBIN 1
HECaMOCTOSTENbHBIA pa3psl.
Monnus. I1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue mprudopsl U
YCTPOMCTBA M UX MPAKTUYECKOE
npuMeHeHue. [IpaBuna TeXHUKU
0€30MacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbHas pabota mo teme
«Inekrpocraruka. [locTosHHBIN
3JEKTpUYECKUM TOK. Toku B
Pa3IMYHBIX CPEaAX)»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIit ypok. O600mIaromuii
ypok 1o reMaM 10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH S

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

ITocTostHHBIE MArHUTHI U UX
B3auMoJielcTBUE. MarHuTHoe
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUY MarHUTHOM
WHIYKIAH

https://m.edsoo.ru/ADMOYI1IN6

MarHuTHOE 10JIe IPOBOTHHKA C
ToKOM. OmBIT DpcTeaa.
B3aumMoeicTBre TPOBOTHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGopaTtopHnas pabota
«M3yueHne MarHuTHOTO TOJIS
KaTYIIKU C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBHe MarHUTHOTO MOJISI HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«Uccnenosanne neicTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIS HA
JIBHOKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cuiibl JIopeHia

https://m.edsoo.ru/7TABZQGQC9

DJIEKTPOMAarHuTHAsE MHYKIIHS.
IToTok BekTOpa MarHUTHOM
naaykiuu. JJ1C nHaykimu.
3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes

https://m.edsoo.ru/VA26C9C3J

JlaGoparopHas paboTa

https://m.edso0.ru/XZS5MQCBU
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«HccnenoBanue sIBJICHUS
3JICKTPOMArHUTHOW WHTYKITAW

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOWHIYKITUU. DHEPIHs
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMArHMTHOE T10JIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YACTHII,
MHAYKIIMOHHAs IeYb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0marmuii ypok
«MarHuTHoe 1oJe.
3HCKTpOMaFHHTHa$[ HHIAYKIHA»

https://m.edsoo.ru/COB05BGMC

11

KonTtponsHast pabora o Teme
«MarauTHoe 110J1€e.
3J'I€KTpOMaFHI/ITHa$I I/IH}IYKIII/ISI»

https://m.edsoo.ru/8X637ELEU

12

CB00OoiHbIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpaiieHre sHEprun

https://m.edsoo0.ru/9Y6GYWEVP

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KOJeOaHmit
rpy3a Ha HATH OT JITMHBI HUTH U
MAacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KoneGaTenbHbIi KOHTYP.
CBOOOIHBIE PIEKTPOMArHUTHBIE
Kone0aHus B acaILHOM
KoJ1e0aTeIbHOM KOHTYDE.

https://m.edsoo.ru/H6JCO5BAD
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AHaOTHs MEXY
MEXaHUYECKUMH U
AJIEKTPOMATrHUTHBIMH
KOJIEOAHHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUH B
ujearbHOM KoJieOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBieHue o 3aTyxarolmux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMArHUTHbIE KOJeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIH TOK.
CunycouanbHblid IEPEMEHHbBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYIHOE U
JICUCTBYIOILEE 3HAYCHHUE CHUJIbI
TOKA U HaIPSKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [Ipoussozactso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPIUU

https://m.edsoo0.ru/1ZWZUL8OQK

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, FeHepaTopa
[IEPEMEHHOT0 TOKA, JINHUN
JNEeKTponepesad

https://m.eds00.ru/93Z12W40Q0

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
AIIEKTPO3HEPTHUHU B
MTOBCEJHEBHOM KU3HU

https://m.edso0.ru/SDUNYKWNO

21

Mexann4deckue BOJIHEI, YCJIIOBUSA

https://m.edsoo.ru/W2XBOR3HJ
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pacnpocrtpanenus. [lepuog.
CKopocTh pacnpocTpaHEeHUs U
JUIMHa BOJIHBL. 1lonepeunsie u
IIPOJI0JIbHBIE BOJIHBI

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. BricoTa TOHA.
TemOp 3ByKa

https://m.eds00.ru/Z8270Q6V70

23

DIeKTPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
AJIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIUTIIBI paIHOCBS3U U
TeneBuneHus. Pazsurue cpencts
cBsa3u. Paguorokarnust

https://m.edsoo.ru/2WQTSLGLV

25

KoHTposbHas padota
«Konebanusa v BOJTHBD)

https://m.edsoo.ru/IHURONSOB

26

[Ipamonuneitnoe
pacIpoCcTpaHEHHE CBETA B
OIHOPOJHOM cpene. ToueuHsli
HMCTOYHUK cBeTa. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paXKeHHI B MJIOCKOM
3epKaje

https://m.edsoo.ru/IMBKQM22Z

28

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPa’KEHHUS

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTtopHnast pabota
«M3mepeHne mokazarenst
MPEJIOMIICHUS CTEKIIa

https://m.edso0.ru/JO2E1M1DQ

30

JIunzel. [Toctpoenue
u300pakenuii B muHze. Popmyia
TOHKOU JIMH3BI. Y BEJIMYECHHE

https://m.edsoo.ru/\W2MMS9KJC
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JIMH3BI

31

JlaboparopHas pabota
«Hccnenosadnue cBONUCTB
MU300paXKEHUH B TMH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cera. Cl0KHBII
coctaB Oemnoro cBeta. L[BerT.
JlaGopaTtopHnas pabota
«Habnronenue aucrnepcun
CBETa»

https://m.edsoo.ru/K9OWVKE11

33

WuTepdepenmus ceera.
Hudpakmus ceera.
JudpakumonHas pemeérka

https://m.edsoo.ru/C8LCRSEJI

34

[Tonepe4HOCTh CBETOBBIX BOJIH.
[Tonspusanus cera

https://m.eds00.ru/Q2118XY0OJ

35

OnTrueckue mpuOOpsI U
YCTPOMCTBA U YCIIOBHS MX
0€30MacCHOr0 NPUMEHEHUS

https://m.edsoo0.ru/M5127JYGT

36

I'panubl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
ITocTynaTel cnequanbHOU
TEOPUU OTHOCUTEIIBHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITHHBI

https://m.edsoo.ru/OVLMCN6B2

38

3Hepr1/151 " UMITYJIBC
peHﬂTHBHCTCKOﬁ YaCTHUIIbI.
CBs13b MacChI C 3HCpl"PICﬁ n
HMITYJIbCOM. BHGPFI/ISI ITOKOs

https://m.edso0.ru/190Z2Y4BUB

39

KonTponbhas pabota «OnTuka.
OCHOBBI cHIEIMATILHON TEOPUU
OTHOCHUTEIBHOCTH

https://m.edsoo0.ru/L8689JPLI

40

®otonbl. Popmyiia [1naHka.

https://m.edsoo.ru/ZL6P16LA0
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OHeprusi 1 UMITYJIbC POTOHA

41

OTKpBITHE U HCCIEN0BaHNE
dotoaddekra. OnbiTer A. I
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akonbl GpoTordhdexra.
VYpaBHenue DiHIITEHA 17151
dotorpdekra. «KpacHas
rpanuna» Gorodrddexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenue cera. OnwiThl I1. H.
JlebGenena. XuMHYECKOE
IICUCTBHUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTporucTBa u
MPAKTUIECKOE TIPUMCHEHUE!
dboTo31eMeHT, GOTOIATIUHK,
COJTHEYHAs OaTapesi, CBETOIUO]T

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3aJa4 110 TCMC
«DJIEMEHThI KBAHTOBOM OITHKH)

https://m.edsoo.ru/ZE73A67B1

46

Mogens aroma Tomcona. OMBITEI
Pezepdopna o paccesuuro o-
yactul. [Inanerapnas moneins
atroma

https://m.edsoo.ru/FIC11POHN

47

[Tocrynartser bopa

https://m.eds00.ru/6X7GFHZ9X

48

N3myuenue u norioueHne
(OTOHOB IpU Mepexoie aToma ¢
OJIHOTO YPOBHSI JHEPIUU Ha
Ipyroii. Buasl ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BonHoBbIEe CBOMCTBA YaCTHII.
Bomnsl ne bpoins.
KopnyckynsspHO-BOIHOBOM
nyanu3M. ClIOHTaHHOE U
BBIHYXJIEHHOE U3JTy4YECHHE

https://m.edso0.ru/J710TLFCO

50

OTKpLITI/IC PaaArOaKTUBHOCTH.

https://m.edso0.ru/TSJIFUU3TP
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OmnsiTel Pesepdopaa mo
OIIPEJICIICHUIO COCTaBa
PAOAVOAKTUBHOI'O U3JTYYCHUA

51

CsoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bousaaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

https://m.edsoo.ru/UOCIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacna.
DJNEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnaja. ['amma-uzinydyenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBSI3M HYKJIOHOB B
sape. SlnepHble peakiuH.
SAnepusiii peaktop. [Ipodaemsr,
HEPCIEKTUBBI, IKOJIOTHYECKUE
ACTICKTHI SIIEPHON SHEPTeTUKH

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEHTapHBIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. METOIBI
HAOJII0JIEHUS ¥ pEeruCTpaliu
3JIeMEHTapPHBIX YaCTHII.
Kpyrusii cron
«DyHIaMeHTaIbHbIE
B3auMoJiercTBU. EMUHCTBO
(bu3NYECKOI KAapTUHBI MUPaY

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS aCTPOHOMHUH.
IIpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHNE
acTpoHoMuHU. Bun 3BE31HOTO
Heba. Co3Be3aus, PKUe 3BE3IHI,
IUTAHETHI, UX BHJIUMOE
nBrxenre. CojIHEUHAsI cUCTEMA

https://m.edso0.ru/5PXS219VY

56

Comune. Congeynas
AKTUBHOCTH. VICTOUHUK SHEPTrUuu

https://m.edsoo.ru/1JZR54JA0
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CoiHna u 38631

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTHKH. 3BE3IbI
IJIaBHOM IOCJIEI0BATEIIbHOCTH.
BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O
MIPOMCXOXKICHUN U 3BOJIFOIIUN
Connna u 3BE37

https://m.edsoo.ru/GGD3W74Z0

58

Mineunsiii [lyTe — Hama
l'anaktuka. ITonoxenue u

nerxenne Comaia B [NamakTuke.

lNanmakTuku. Y€pHbIE ABIPHI B
Apax TaJlaKTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pazoeranue
ranmaktuk. Teopust bonbiioro

B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Meraranaktuka

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

60

Hepemiennsie npobiaembl
aCTPOHOMUHU

https://m.edsoo.ru/LJHNL2MCF

61

KonrponsHas pabora
«IIeMEHThI aCTPOHOMMH U
acTpoU3uKI»

https://m.eds00.ru/TXTTCT488

62

O6o06matromuii ypok. Posnb
(bU3HUKHN U aCTPOHOMHH B
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MNpUMEpax pPoOJdb W MecTo (U3UKH B
(GOpMUPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOU JEATEIHbHOCTH
monen

Y4YuTHIBaTh TPAHUII MPUMEHEHHS M3YUYEHHBIX (DU3MUECKUX MOJICIICH:
MarepuaibHas TOYKa, WHEpIUadbHAs CHUCTeMa OTcu€Ta, aOCOIFOTHO
TBEPAOE TENO, UACATBHBIN Ia3; MOJEIH CTPOCHUS Ta30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYCUHBIM DJJICKTPUUYECKUN 3apsiy — IpU pElICHUU
¢duznyecKux 3a1a4y

Pacno3HaBaTh ¢u3nyeckue sBICHUS (IPOIECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYJIIPHO-KUHETUYECKON Teopuu
CTPOEHHsI  BellecTBa M DBJEKTPOJAMHAMHMKU: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE MABM)KEHHE, CBOOOIHOE MaJeHHE
T€J, JABW)KEHHE IO OKPY)KHOCTH, HHEpIHS, B3aUMOJEHUCTBHUE TEI;
g ¢ys3usi, OpOyHOBCKOE JBHIKEHUE, CTPOCHUE KUJIKOCTEH U TBEPIBIX
TeJ, U3MEHEHHE 00bEMa Tell IPH HarpeBaHUH (OXJIAXKICHHH ), TEIIJIOBOEC
paBHOBecHe, MCIapeHue, KOHCHCalus, MIaBJIeHUe, KpUCTAJIU3aIus,
KHUIIEHHE, BJIAXKHOCTb BO3/yXa, IOBBIIICHUE JABJICHUS Ta3a MpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXIY IapaMeTpaMu
COCTOSIHMSI Ta3a B M30IpOLIeccax; AIEKTpU3alusl Tel, B3auMoecTBIe
3aps10B

10.4

10.5

OnuceiBaTh ~ MEXaHUYECKOE JIBWXKEHHE, HUCHOIb3ysd (U3HuecKue
BEJIMYMHBI: KOOpJHMHATA, MyTh, MEpPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CWIa, UMIYIbC Tella, KHHETUYECKas dHEprus,
NOTEHLIMaJbHAsl JHEpPrusi, MexaHuuyeckas pabora, MexaHHuYecKas
MOIIHOCTb; MPHU ONUCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKHI CMBICT
UCIOJIb3YEMBIX BEIMYMH, HMX OOO3HAYEHUS W E€AUHMIIBI, HAXOIUTh
(dbopMyIbl, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMYHMHY C JPYTMMHU
BEJIMYMHAMU

OnuceIBaTh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SABJICHUSA,
UCTIONB3ys (U3WUYECKUE BEJIMYMHBI: JaBJIEHUE Tras3a, TeMmIeparypa,
CpelHssl KUHETUUYECKAsl DHEPrus XaOTUUYECKOrO ABHXKEHUS MOJIEKYII,
CpeIHEKBaJ[paTU4YHasi CKOPOCTb MOJIEKYJ, KOJWYECTBO TEMJOTHI,
BHYTPEHHSISI SHEPTHUsI, paboTa raza, Kodp(GUIUEHT MOJIe3HOTO AeHCTBUS
TEIJIOBOIO  JBHUTaTess; NpPU ONHCAHUM TMPABUIBHO TPaKTOBATh
(bu3NYeCcKuil CMBICT HCHOJB3yEeMbIX BEJIHYMH, WX OO0O3HAYCHHUS U
€IUHUIIBI, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEJIMYUHY C IPYTUMHU BEIMUYHMHAM

10.6

OnucelBaTh U3yYEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA WU
DIIEKTpUYECKUE  sIBI€HHUA  (IpolecChl), HCIONb3ysd  (u3HuecKue




BEJIMYMHBIL: JNEKTPUYECKUI 3apsn, JNEKTPUYECKOE 1oJe,
HANpspKEHHOCTh  1OJI, IOTEHLMAJN, pPa3HOCTh IOTEHLHUAIOB; IIpH
ONKCAaHUM IPABUIBHO TPAKTOBATH (PU3NYECKUH CMBICI HCIOIb3YEMBIX
BEIMYMH, UX OO0O3HAueHWsI W EAWHUIBI;, YKa3blBaTh (POPMYIIBI,
CBSI3bIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMH BETUUYMHAMU

10.7

aHAJIM3UPOBaTh  (PU3MUECKUE MPOLECChl M  SBJIEHUS, MCIOJb3Ys
¢u3nveckre 3aKOHbl U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, |l u
111 3akonb! Hbt0TOHA, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEPIUH, 3aKOH
COXpaHEHMsI HMIIYJIbCA, MPUHLUI CYNEPHO3ULHUU CHJI, IPUHLIHUII
paBHONPaBUs  MHEPLMAIbHBIX CHCTEM  OTCYETA;  MOJIEKYIISIPHO-
KMHETUYECKYI0O TEOpUI0 CTPOEHUS BEIECTBA, Aa30BbIE 3aKOHbBI, CBSI3b
CpelHEed KUHETUYECKOH HHEepruy TEIUIOBOIO JABHMXKEHHMS MOJEKYHl C
a0COJIIOTHOM TeMIIepaTypoi, MEPBBIM 3aKOH TEPMOJIMHAMUKHU; 3aKOH
COXpaHEHMsI 3JEKTPUUYECKOro 3apsiia, 3akoH KyioHa; npu 3TOM
pa3nuyath CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4eCcKOoe
BbIpa)KEHUE U YCJIOBUS (TPaHULIbI, 00JIACTH) TPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHbIC NPUHLUNBI JCHCTBUA MallMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziuyarh YCJIOBUS HX O€30MacHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHON KU3HU

10.9

BBINONHATE YKCIIEPUMEHTBI 110 MCCIICOBAHUI0 (DU3MYECKUX SBJICHUN U
MIPOIIECCOB C MCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH; MPH
3ToM (opmynupoBaTh MpodiemMy (3amady) M TUIOTE3y YyueOHOro
IKCIIEPUMECHTA, cobuparp YCTaHOBKY u3 MPEUI0KEHHOTO
000pyI0BaHUsl, IPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOIBI

10.10

10.11

10.12

Ocy1ecTBISITh NPSAMBIE U KOCBEHHBIE U3MEPEHUS PU3NUYECKUX BEJINYUH;
IPU 3TOM BBIOMPATh ONTUMAJIBHBIA CIIOCO0 M3MEPEHUS U MCII0JIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYECKUMHU BEIUYUHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX M3MEPEHHH; IIPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBHUCHUMOCTH
(bu3nUecKux BEIMYMH B BHJE TaONMIl U IpadUKOB, JI€JaTh BBIBOABI MO
pe3yabTaTaM UCCIIEOBAHUS

Cobmtoiate  mpaBwiia  0e30macHOro  Tpyaa IpH  IPOBEACHHUU
UCCIEIOBAaHUM B  paMKax Yy4eOHOTrO JKCIepUMeHTa, Yy4eOHO-
WCCIIEIOBATENIbCKOM M TPOEKTHOW MESITEIBHOCTH C HMCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS

10.13

10.14

10.15

Pemarp pacu€THble 3afauu C SBHO 33/JlaHHON (DU3MUYECKON MOJEINbIo,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBl M TPHUHIIMIIBI, HAa OCHOBE aHalu3a
YCIIOBUS 337]a41 BEIOUPATh PU3NYECKYIO MOJEIIb, BBIICIATH (PU3NUECKUE
BENTMYUHBI M (OPMYJIbI, HEOOXOMUMBIE IS €€ pEelIeHUs, MPOBOJNTH
pacuéThl U OIIEHUBATh PEATLHOCTh MOTYYEHHOTO 3HAYCHUS (HU3UUECKOM
BEJIMYHNHBI

Pematp KA4eCTBEHHBIE 3a/1a4n: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LENOYKY PACCYKIAEHUU C ONOPOM HAa HU3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

Hcnonb30oBaTh TOpU  pElICHMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHbIE TEXHOJOTHMH i1 T[OUCKa, CTPYKTYpUPOBaHMS,
UHTEpHpETallud M MpeJCTaBlIeHUs Yy4eOHOM U HaydyHO-NOMYJISIPHOMN
uH(pOpMaLIMU, TMOJIYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB; KPUTHUECKH




AHAIM3UPOBATH MOJTy4aeMylo HH(OPMAIIHIO

10.16

[lpuBoauTE TpHMEpPHl BKIAJa POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

10.17

10.18

Hcnonp30BaTh TEOPETUYECKUE 3HAHHs MO0 (DU3UKE B IMOBCEIHEBHOMN
JKU3HU IS oOecTieueHusl 0€30MacHOCTH MPU OOpaIleHUH ¢ MprudopamMu
U TEXHHYCCKMMH YCTPOWCTBAMH, JJIsi COXPAHEHHS 3I0POBbS U
COOJTIOICHYSI HOPM JKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpele

PaboTaTh B rpyIe ¢ BBIIOJIHEHUEM Pa3IMUHBIX COLMAIIBHBIX POJIEH,
IJIaHUPOBATh  paboOTy  TPYINbBI,  pPalMOHAIBHO  pacHpeneisTh
00S3aHHOCTH ¥ IUIAHUPOBATH JEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallMsiX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXXJOTO U3 YYaCTHHKOB
TPYIIBL B PeLICHHE pAaCCMAaTPUBAEMON TPOOIIEMBI

11 KIIACC

Kox
NMpoBepPsiEMOro
pe3yjabTara

IIpoBepsiemble MpeaAMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 00pa3oBaHus
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11.2

11.3

JleMOHCTpUpOBAaTh Ha MpUMepax polb U MecTo (U3MKM B
(OopMHpPOBaHUN COBPEMEHHOW Hay4yHOW KapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIBbHOCTH
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKON KapTHHBI MUPa

Y4uThIBaTh I'PaHULBl IPUMEHEHHS] U3YUYEHHBIX (PU3MUECKUX MOJEIIEH:
TOYEUYHBIN IEKTPUYECKUN 3apAl, sIepHas MOJCIb aTOMa, HYKIIOHHAs
MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pU3nIecKux 3aaa4d

Pacnio3naBate (u3nueckue sBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAHTOBOM  (PM3MKHU:
AJIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOe  JEWUCTBUS  TOKa, B3alMOJIEVICTBHE MarHuroB,
ANIEKTPOMAarHuTHas MWHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsf, dJIEKTPOMarHUTHBIE
KojeOaHus W BOJIHBI, TPSMOJIMHEHHOE pacIpoCTpaHEHUE CBeETa,
OTpa)kKeHHe,  NpeloMiIeHHe, UuHTepdepeHIus, Audpakuus U
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas
PaliOaKTUBHOCTD

11.4

OnuceiBaTh WM3Y4YCHHBIE CBOWCTBA  BeEMIECTBA  (DIEKTPUYECKHE,
MAarauMTHBIC, ONITHYCCKUEC, IJICKTPHUICCKYIO IMPOBOAMMOCTL Pa3IUYHBIX
Cpel) U DJJIEKTPOMArHUTHBIE sBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckre  BENWYMHBI:  JJEKTPUUECKUH  3aps], Cuila  TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  DJIIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, pabota TOKa, WHAYKIHS MarHHUTHOTO
mons, cuna Awmmepa, cuina JlopeHnla, WHAYKTUBHOCTh KATYIIKH,
DHEPTUsl AIEKTPUYECKOTO M MATrHUTHOTO TOJIeH, MEpPHoj] M YacToTa
KoJiebaHu# B KoJieOaTeIbHOM KOHTYpE, 3aps/l U Chjla TOKa B Tpoliecce
TapMOHHYECKHUX AIEKTPOMArHUTHBIX KoJeOaHuH, boxycHOe
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paccTosiHUE W ONTUYECKAas CHUJla JIMH3BI;, IPU ONMCAHUHU IIPABUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIHYMH, HX
0003HAUeHMUsT W EIUHMLbI;, YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3HUECKYIO BETMUUHY C JPYTUMHU BeTUYNHAMHU

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)I/I?>I/ILICCKI/I€ BCIIMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrusd W HMITYJIbBC q)OTOHa, nepunon
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AAC€p, IIPU OIHCAaHUH
IIpaBUJIbHO TPAaKTOBATb (1)I/IBI/II-I€CKI/II\/JI CMBICJT UCITIOJIb3YCMbIX BCIIMYHH,
uX 0003HAYEHHUA U CAWHUIIBI, YKa3bIBaTb (l)OpMy.]'IBI, CBA3bBIBAOIIUE
JAaHHYIO (1)I/ISI/II-I€CKYIO BCJIMYHUHY C APYI'UMHU BCIIMYHNHAMU, BBIYHUCIIATH
3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

11.7

AnanusupoBaTh (U3MYECKHE TPOLECCHl W SBIEHUS, MCIIOJIb3Ys
¢usznyeckue 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO Y IAPAJUIENIBHOIO COEAVHEHHsS ITPOBOAHHKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IPSIMOJIMHEHOIO paclpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKCHMsI CBETA,
3aKOHBl  IIPEJIOMJIEHUSI  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIMH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAHECHHMS DJIEKTPUYECKOrO 3apsja, 3aKOH
COXpaHEHUsT  MaccoBOro  4uciya, mnocryiaarsl  bopa, 3akoH
PagMOAaKTUBHOIO pacnajga; MpH JTOM  Ppa3jIM¥aTh  CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHubl, 00J1aCTH) IPUMEHUMOCTH

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA
IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIIbIL HopeHua

11.8

Ctpouth © ONUCHIBATH HM300pa)X€HUE, CO3/1aBAEMOE  ILJIOCKUM
3€pPKaJIOM, TOHKOU JIMH301

11.9

BBINONHATE SKCIEPUMEHTBHI 110 UCCIIET0BAHUIO (PU3UUECKUX SIBICHUH U
MIPOIIECCOB C MCIOJB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHUH; TPH
3ToM (GOopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIOKCHHOTO
000pyI0BaHUsl, TPOBOAUTH ONBIT ¥ (POPMYITUPOBATH BBHIBOIbI

11.10

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCOO M3MEPEHUS U
HCIIOJIb30BATh U3BECTHBIC METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

11.11

HccnenoBaTh 3aBUCHUMOCTH (PM3MUECKUX BEJIMYMH C HUCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHUH; IpU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(GuKcUpoBaTh pe3yabTaThl MOJYYEHHOH 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ylbTaTaM
HCCIEN0BaHUs

11.12

11.13

CobmomaTe mpaBuia 0Oe€30MacHOTO TpyAa MpH  IMPOBEIEHUU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepUMeHTa, ydeOHOo-
HCCIIEIOBATENbCKOM M MPOEKTHOM AESITeNbHOCTH C MCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BaAHUS

Pemarp pacuérHbie 3aauul ¢ SBHO 3aJaHHOU (DPU3MUECKON MOJEINbIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢du3nyueckre BeJMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelIeHus,




11.14

11.15

11.16

11.17

11.18

11.19

MPOBOANUTH PACUETHI U OIICHUBATh PEATLHOCTD MOJYYCHHOTO 3HAYCHUS
(bu3MUECKOi BETUIMHBI

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHM C OMOpPOil HAa M3y4yeHHbIE
3aKOHBI, 3AKOHOMEPHOCTHU ¥ (PH3UIECKHEC SIBICHUS

Hcnonp3oBaTh MNpH  pelICHMH YYEOHBIX 3aJad  COBPEMEHHBIC
MHGOPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIpETAlMM U TPEJACTABICHUS y4yeOHONW U HAY4YHO-IIOMYJISIPHOM
uH(pOpMaLUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUUYECKH
aHAJTM3UPOBAThH MOTyJaeMyr0 HH(OpMAIHIO

OOBSICHSITh TPUHIUIBI JACHCTBHUSI MAaIIUH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS HX OE€3011aCHOTO HCIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

[IpuBoaMTH TIpPUMEpPBHI BKJIAJa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCEAHECBHOM
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJISI COXPAHCHUS 3I0POBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEH cpeie

PaGorarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIei,
IUIaHUpOBaTh ~ pabOTy  TIpYIIbl,  pPalUOHAIBHO  PACHpENENATh
0053aHHOCTM M  IUIAHUPOBATh JESATEIbHOCTH B  HECTaHAAPTHBIX
CUTyallMsX, aJcKBaTHO OLEHMBATH BKJIAJ KaXKIOr0 W3 YYaCTHHUKOB
IpYIIIBI B PELIEHUE PaccCMaTpUBaeMOi IPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KJIACC

Kon
paszjiena

Kon
NpoBepsieMoro
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHM A

11

Ousuka — Hayka o mnpupoje. HayuHnble METOIbl MO3HAHUA
OKpy>Karomiero mupa. Poib skcriepuMeHTa U TeOpuu B IPOLIecce
MO3HAHUS PUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue GU3HUECKUX SBICHUN U TporieccoB. Haydnbie
runore3pl.  Du3Myeckue 3aKOHbl W Teopud. ['paHuubI
MPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpUHIIMI COOTBETCTBUSI.
Poinb 1 MecTo ¢u3nku B GOPMUPOBAHUN COBPEMEHHOW HAYYHOM
KapTUHBI MUPA, B TPAKTUUECKOH JeATeIbHOCTH JII0/IeH

MEXAHUWKA

2.1

KMHEMATHKA

2.1.1

Mexanunyeckoe aBrkeHHe. OTHOCUTEIBHOCTh MEXAaHUYECKOTO
neuxkenus. Cucrema orcuéra. TpaekTopus

2.1.2

2.1.3

2.14

2.15

[lepemerienne, CKOpocTh (CpemHssl CKOpOCTb, MIHOBEHHas
CKOpPOCTb) U YCKOPEHHE MaTepUaIbHOM TOUKH, UX MPOEKIMU HA
ocu cucrembl KoopauHaT. CIllOKEHHE NEpPEMELICHUM W
CJIO’KEHUE CKOPOCTEN

PaBHOMEpPHOE M PaBHOYCKOPEHHOE ITPSMOJIMHENHOE JBUKEHUE.
I'paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH
U TIEpeMEIIeHHs] MaTepHaIbHOM TOUYKU OT BPEMEHHU

CBoOoaHoe nageHue. Y cKkopeHrue cBOOOIHOTO M eHUs
KpuBonmnueliHoe — nBukeHue.  PaBHOMEpHOe — JBMXKEHUE
MaTEpHUAJIbHOM TOUYKH IO OKPYXHOCTH. YTJOBas CKOPOCTb,
JIMHEWHAs CKOPOCTb. [Iepuon u 4acToTa.
LIeHTpOCTPEMUTEIIBHOE YCKOPEHHE

2.1.6

TexHudeckue yCTpONCTBA: CIHJIOMETpP, ABUIKEHUE CHAPAJIOB,
LICTIHBIE U PEMEHHBIE IIepeaun

2.1.7

[IpakTnyeckue paboTsl. M3MepeHHe MIHOBEHHOH CKOpOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY IyTSIMHU, IPOUICHHBIMU
TEJIOM 3a IIOCIEAOBATEIIbHBIC PaBHBIE MPOMEXKYTKH BPEMEHU
IIpU PAaBHOYCKOPEHHOM JBM)KEHUU C HAYaJIbHOM CKOPOCTBIO,
paBHOM Hym0. HM3ydeHue [BHKEHMsS IIapUKa B  BI3KOU
Kuakoctu.  M3ydeHwe — ABMKEHUS — Tena,  OpOILEHHOTO
TOPU3OHTAIILHO

2.2

JIMHAMUKA

2.2.1
2.2.2

2.2.3

IIpunnun  orHocurenbHocTH  ['amunes.  lIlepselii  3akoH
Herorona. IHepunanbHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [IppuHIMn cynepno3sunuu cui

Bropoii 3akoH HprooToHa 18 MaTepUalbHOM TOYKH B
uHeprmanpHoii cucreme otcuéra (MCO). Tperuit 3akoH
Hprorona s MaTepuaIbHbIX TOUEK



2.24
2.2.5

2.2.6

2.2.7

3akoH BcemupHoro TtsaroteHus. Cuna Tsbkectu. IlepBas
KOoCMHU€ecKasi CKopocThb. Bec Tena
Cuiia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIbKEHUS U CUjia
tpenusi mokost. Koaddunuent tpenus. Cuna conmpoTHBICHHUS
IIPY IBIKEHUH TeJia B )KUKOCTH UJIU Trase

[TocrynatensHoe ¥ BpamlaTeNbHOE ABWKCHHE a0COIIOTHO
TBEPJOTO TeNa

2.2.8

2.2.9

2.2.10

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. I[limedo cuibl.
Ycnosus paBHoBecus TBEpaoro tena B MCO

Texunyeckue YCTpOﬁCTBaZ IIOAIIMITHUKH, JBHXKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuyeckne paboTel. M3ydyeHue nBUKEHUS Opycka IO
HAKJIOHHOW TUIOCKOCTH TOJ| JEHCTBUEM HECKOJBbKHX CHIL.
HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHHUKAIOIINX B
nehopMupyeMOil TpyXKMHE U PE3UHOBOM oOpasile, OT
BeMMYMHBl uX  nedopmanuu. MccnemoBaHuwe — yCIIOBHMA
paBHOBeCHS TBEPJOTO TeJa, HMEIOIIETO OCh BPAIICHHSI

2.3

3.1

3AKOHbBI COXPAHEHN A B MEXAHUKE

2.3.1

2.3.2
2.3.3

I/IMHy.]'ILC MaTepI/IaHBHOﬁ TOYKH, CHCTCMblI MAaTCPHAJIbHBIX
TOYCK. I/IMHy.HI)C CHJIbl 1 USMCHCHUC UMITYJIbCa TCJIa

3akoH coxpanenus umiyibca B UCO. PeakTuBHOE NBIKEHME
PaGora cunbl

2.34

MormHocTh criIbl

2.3.5

2.3.6

2.3.7

2.3.8
2.3.9

2.3.10

3.11

3.1.2
3.1.3

O

Kunernueckass sHeprus MmarepuaJbHOM Touku. Teopema o
KMHETUYECKON SJHEPIUU

[lorenunaneHas oSHeprus. lloTeHnumanbHas SHEPrUs YHIPYyro
nepopMupoBaHHON TpyKuHBL. [loTeHUManbHas >HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

[ToTennuanpHuble ¥ HEMOTEHIMAJTbHBIE CHIBL. CBS3b pabOTHI
HEMOTEHUUAJIbHBIX CUJI ¢ U3BMEHEHUEM MEXaHWYECKON 3HEpruu
CHUCTEMBI TeJI. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUHU
VYrpyrue u Heynpyrue CTOJTKHOBEHHS

TexHU4ecKkue ycTpoicTBa: JBUKEHUE PAaKeT, BOAOMET, Komep,
MPY>KUHHBINA TTUCTOJIET

[IpakTrueckue paboThl. M3yueHue CBs3M CKOPOCTEH Ten Mpu

Heynpyrom ynape. MccienoBaHue CBsS3M pabOThI CHJIBI C
M3MEHEHHEM MEXaHUYEeCKOM 3HepTuu Tena

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
CHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM

OCHOBHI)IG IIOJIOKCHUS MOHeKYJISIpHO-KI/IHeTHLIeCKOfI TGOpI/II/I.
BpoynoBckoe newxkenue. uddysus. Xapakrep NBIKEHUS H
BBaHMOJIefICTBHSI HJacCTHUIl BEUICCTBA

Mopenu cTpoeHHs Ta30B, >XKHAKOCTEM U TBEPIABIX Tel U
00BSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE DTUX MOJEIIEH

Macca wmonekyn. KomnmdectBo BemectBa. IlocTositHHas




3.2

3.3

ABorazpo

3.1.4

3.15

TennoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. lllkana
teMriepatyp Llenscus

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKON TEOPUU UACAIIBHOTO raza

3.1.6

AOcoroTHas Temmeparypa Kak Mepa cpeaHell KWHETHYECKOU
SHEPruyd  TEIUIOBOTO  JBWXKEHHUsS yactul raza. [llkana
temneparyp KenbBuna

3.1.7

VYpasuenue Knanelipona — MenneneeBa. 3akoH JlanpToHa

3.1.8

3.1.9

3.1.10

3.2.1

l'azoBbie 3akoHbL. M3omporecchl B WACATBHOM Tasze C
MOCTOSHHBIM KOJMYECTBOM BEIIECTBA: H30TEpMa, H30X0pa,
n3obapa

TexHu4yeckue yCTpoHCTBa: TEPMOMETP, OapoMeTp

[IpakTryeckue paboThl. i3MepeHne Macchl BO3yXa B KJIACCHOM
koMHate. MccnenoBaHue 3aBUCUMOCTH MEXKIY IapaMeTpamu
COCTOSIHMS Pa3pEKEHHOI0 Ta3a

OCHOBbI TEPMOJAMHAMUKHU

TepmoanHamMuueckas cucrema. Buytpennsas  sHeprus
TEPMOJIMHAMUYECKON CHUCTEMBI U CIIOCOObI €€ M3MEHEHUs

3.2.2

KommyectBo TeminoTel H pa60Ta. BHYTpeHHHH OHCPIusa
OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunelr  temnomepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKIIHS,
n3nyyenue. TemnoéMkocTe Tena. YjaenpHas TEIUIOEMKOCTD
BemecTBa. Pacu€T konmuyecTBa TEIUIOTHI MIPH TEILJIoNepeiaye

3.24

IlepBblii 3akoH TepMoauHaMUKU. [IpuMeHeHne nepBoro 3akoHa
TEPMOJNHAMUKHI K U30IpOoLECcCaM. I'paduueckas
UHTepIpeTanus padoThl rasa

3.25

3.2.6

3.2.7

TennoBsie MarmuHbl. [IpUHIUTBL AEHCTBHS TEIJIOBBIX MAIIIHH.
[IpeoOpasoBanusi ~ SHepruM B TEIUIOBBIX  MAIIMHAX.
Koaddunument noneznoro aeiictus (nanee — KII/I) temnoBoit
mamuHbl. ki Kapro u ero KIT/]

Bropoii 3akon TepmonnHamuku. HeoOpatuMocTh mpoIieccoB B
npupoge. TeruioBble ABUraTend. DKOJOTHYECKUE MPOOIEMBI
TETUIOIHEPTETHKH

TexHUUeCKne yCTPOWCTBA: IBUTATENb BHYTPEHHETO CTOPAaHMSA,
OBITOBOM XOJOAMILHUK, KOHAULIMOHEP

3.2.8

[IpakTuueckue padotsl. U3MepeHue yaeapHOM TenI0EMKOCTH

AT'PET'ATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

[TapooGpazoBanne u koHJeHcanus. lcrmapeHue u KuIlEHHE.

3.3.1 VY nenbHas TEIJI0Ta napooOpa3oBaHusl. 3aBUCHUMOCTh
TeMITEpaTypbl KUIICHHUS OT JTABJICHHS

332 AOcomoTHasT W OTHOCHTENbHAs  BIQXHOCTh  BO3IyXa.
Hacspiiennsiit nap
Teépnoe Teno. Kpucrasumyeckue U amop¢HbBIe —Tena.

3.3.3 AHu30Tponusi CBOMCTB KpuCTauioB. JKuakue KpHCTaUIbL.
CoBpeMeHHbIe MaTepHaIb

3.34 [TmaBnenne M KpUCTAUIM3AIUS. Y AeTbHAS TEIUIOTA IJIaBICHHUS.




CyOmumariust

3.3.5 YpaBHEeHHE TEIIOBOTO OajlaHca
TexHuueckue  ycTpoiicTBa: TUTPOMETP M ICHUXPOMETD,

3.3.6 KaJOPUMETP,  TEXHOJOTHMH  TOJIY4YCHHS  COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUU

3.3.7 [TpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3TyXa

4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA

411 DnexkTpu3anusi  TeN.  ONeKTpudeckuid  3apsan.  JBa  Buma
ANIEKTPUYECKHUX 3apsiI0B

4.1.2 [TpoBOAHMKH, AUDIICKTPUKHU U TIOTYIIPOBOTHUKH

4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa

41.4 B3aumopeiicTBue 3apsnoB. 3akon Kymona
DnexTpuueckoe none. HanpsEHHOCTh 3NEKTPUUECKOTrO MOJIS.

4.1.5 [TpuHIHD CYIIEPIIO3HIINH. JInann HaIPSHKEHHOCTH
ANEKTPUYECKOTO OIS

41 416 PaGora cwi anekrpocrarndeckoro moiis. [loreniman. PasHocth

MTOTEHIIUAJIOB

417 [IpoBOAHUKK U AMDIEKTPUKU B MOCTOSHHOM 3JIEKTPUUYECKOM
noJie. J{udnekTpudeckast IpoHUIIaeMOCTh

418 OnektpoémkocTh. KoHaeHncaTtop. DIEeKTpPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKeHHOT0 KOHIeHcaTopa
TexHuyeckue  yCTpOHCTBA:  DJIEKTPOCKOI,  JIEKTPOMETD,

4.1.9 AJIEKTPOCTaTUUECKAsT 3allUTa, 3a3€MJICHHE SJEKTPOIpPUOOpPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

41.10 [Ipaktnueckne  pabotel.  M3mepeHHe  3IEKTPOEMKOCTH
KOHJIEHCATOpa

TTOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX

421 VYcnoBus CyNIeCTBOBAHHSI MOCTOSHHOTO JJICKTPUYECKOTO TOKA.
Hcroununku Toka. Cuia Toka. [TocTossHHBIN TOK

4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH

423 DNEeKTPUUECKOE COMPOTHBICHHUE. YJIETbHOE COMPOTUBIICHHE
BelIeCTBa

424 [TocnenoBarenbHOE, MapayuleTbHOE, CMENIAHHOE COEIWHEHHE
MIPOBOJTHUKOB

4.2 4.2.5 Pabota snexrpuueckoro Toka. 3akon J[xoyins — Jlenna

4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA
anekTpoaBmwkymas cuna (mamee — 3JIC) um BHyTpeHHee

4.2.7 COMPOTUBIIEHUE HCTOYHWKA ToKa. 3akoH Oma JUIsi TOJHOM
(3aMKHYTOI) 25IeKTpuueckoi mermu. KopoTkoe 3aMbIkanme
DNeKTPOHHAS MPOBOIUMOCTH TBEPIBIX METAIIOB. 3aBUCHMOCTD

4.2.8 CONPOTHUBIICHUS METaJUIOB oT TEeMIIepaTyphl.
CBepXIIpOBOIUMOCTH

429 DOneKkTpuyecknii TOK B Bakyyme. CBOWCTBa 3JIEKTPOHHBIX

MyYKOB



[MonynpoBonuuku. CoOCTBEeHHAs W MpUMECHasi MPOBOJIUMOCTD

4.2.10 IOJIYTIPOBOTHUKOB. CaoiicTBa p-n nepexoa.
[TonynpoBOIHUKOBBIE TPUOOPHI

4211 ONEeKTPUYECKUI TOK B 3JIEKTPOIMUTAX. OJIEKTPOJIMTHYECKAs
JTUCCOIMAIs. DIEKTPOIIU3
Onektpuueckuit  Tok B razax. (CaMmocTosTedbHBIM U

4212 HECaMOCTOSITEIbHBIN pasps. Paznuunbie THIIBI
CaMOCTOATENBHOrO paspsiaa. Monnus. [1nazma
TexHuueckue yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKA  TOKa,  DJIEKTpOHArpeBarejbHble  MPHUOOPHI,

4.2.13 3JIEKTPOOCBETUTENILHBIE PUOOPHI, TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH  JHOA,  TEPMUCTOPHI U (OTOPE3UCTOPHI,
MOJTYITPOBOIHUKOBBIN MO/, TalbBaHUKA
[IpakTudeckue paboThl. M3ydeHHe CMEMIaHHOTO COCTUHEHUS
PE3UCTOPOB.

4.2.14
M3mepenne DJIC wucCTOUHMKA TOKa M €ro BHYTPEHHETO
conpotuneHus. Habmonenue snexTponmsa

11 KJIACC
Kon Kon
NPoBePSIEMOro IIpoBepsiemble 3J1€eMEeHTHI COAEPKAHUS
pasaeJa
3J1eMeHTa
4 OJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA UHAYKIA

431 ITocrossHHbIlE ~ MarHUTBHL.  B3auMonencTBuE€  MOCTOSTHHBIX
MarHuTOB
MarnutHoe mnosie. Bexkrop MarHuTHOM HHAYKIUU. [IpmHuumn

4.3.2 cynepno3uiuu. JInaum MarautTHoM MHAYKIMU. KapTuna nunHumii
MarHUTHOM MHIYKIIMH OISl TOCTOSTHHBIX MAarHUTOB
MaruutHoO€e mnoJie MpOBOAHMKA C TOKOM. KapThHa JIMHUN TOJIS

433 JUIMHHOTO TPSMOr0 MPOBOJHHUKA MU 3aMKHYTOI'O KOJBLIEBOIO
MPOBOJIHUKA,  KATyIIKK C  TOKOM. OmeiT  Dpcrena.
B3anMozeiicTBue MPOBOJIHUKOB C TOKOM

4.3 4.3.4 Cuna Amnepa, €€ MOyJIb M HallpaBJICHHE

Cuna JlopeHma, €€ Moayinp M HampasieHHe. JIBHykeHue

435 3apsOKEHHOM YacTHIIBI B OJTHOPOJIHOM MarHMTHOM mose. Pabora
cuiibl JIopeHna

4.3.6 SIBneHune ANeKTPOMarHUTHOM UHIYKIIUU

4.3.7 IToToK BeKTOpa MarHUTHOW MHIYKLIUH

4.3.8 OJIC uHAYKIMH. 3aKOH 3JIEKTPOMarHuTHON MHAyKInu Dapazaes

439 Buxpesoe anexrpuueckoe noje. 31C UHAYKIMHU B TPOBOJHUKE,
JIBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJJHOM MarHMTHOM I10JI€

4.3.10 [IpaBuno Jlenua

4311 NunyktuBHOCTD. SIBNenue camounaykuuu. JIC caMOMHAYKIIMU




5.1

4.3.12

3Hepmﬂ MAarauMTHOI'O ITOJISA KaTYHIKK ¢ TOKOM

4.3.13

BJ'ICKTpOMaFHI/ITHOC I10JIE

4.3.14

TexHmueckne YCTpOﬁCTBaI IIOCTOSHHBIC MAarHuThl,
9JICKTPOMATrHUTEI, SJICKTPOABUIATCIIb, YCKOPUTCIIM 3JICMCHTAPHBIX
JacTHl, MHAYKIIMOHHAA I1€Yb

4.3.15

[TpakTueckue paboThl. M3yueHrne MarHuTHOTO MOJIS KaTYIIKH C
TokoM. HccnenoBanue JeWCTBHUS TMOCTOSHHOTO MarHuTa Ha
pamKy ¢ TokoM. lccrienoBanue sIBIEHHUS 3JIEKTPOMArHUTHOMN
WHIYKIAH

KOJIEBAHUA 11 BOJIHBI

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

KoneobarensHas cucTeMa. CBoOoHEBIE KOJICOaHHUS.
['apmonnueckue kosnebanus. Ilepuon, wacrora, amMIuTyaa |
¢aza kosieOaHUi

5.1.2

HPY)KI/IHHHﬁ MasATHHUK. MaTeMaTH4eCcKUN MasiTHUK

5.13

5.14

5.15

5.1.6

VYpaBHeHHE TapMOHWYECKUX KoyieOaHui. KuHemaruueckoe u
TUHAMHUYECKOE OITMCaHNE KOIe0aTeIbHOIO IBIIKEHUS

[IpeBpamieHre 5SHEpruM MNpU TAPMOHUYECKHX KOJEOaHUSX.
CBs3p  aMIUIUTYABl  KOJeOaHWN UCXOAHOW  BEIUYUHBI C
aMIUIMTY/1aMU Kosie0aHui €€ CKOPOCTU U YCKOPEHHUS

Konebarenbupiii  koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHUsI B WICATHHOM KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHS
MEXJYy MEXaHMYECKHMMH M 3JIEKTPOMArHUTHBIMHU KOJICOAHUSIMHU.
®opmyna Tomcona

3aKOH COXpaHCHHSI DJHEPrUU B HJCATBHOM KOJICOATSIEHOM
KOHTYpe

5.1.7

BreinyxaeHHbie MEXAHUYECKUE KOJIeOaHUsL. Pe3onanc.
PesonancHass kpuBas. BBIHYXJICHHBIC 3JCKTPOMAarHUTHBIE
KoJIeOaHUs.

5.18

ITepemenHbI TOK. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

519

5.1.10

MonIHOCTb MEPEMCHHOTO TOKaA. AMHJ'II/ITy,[[HOC u HeﬁCTBYIOHlee
S3HAYCHUC CUJIbI TOKA U HAITPAKCHHUA

Tpanchopmarop. IIpomsBoacTBo, mnepenaya U moTpediieHHE
AIIEKTPUUYECKOW  DHEPruM.  DKOJIOTUYECKHE  PUCKH  TIPH
MPOU3BOACTBE BJIEKTPUYECKON SHEPTHH. Kynberypa
UCIIOJIb30BAaHUS 3JIEKTPOIHEPTHH B TOBCEHEBHOM KU3HU

5.1.11

TexHuueckue  ycTpoicTBa:  celicMorpad,  3JIEKTpUUYECKUI
3BOHOK, JINHUHU 3JIEKTpoIlepeaay

5.1.12

[TpakTrueckue paboThl. McciaenoBaHue 3aBHCUMOCTH IEpUoOIa
ManbIX KoJjieOauwuii I'py3a Ha HUTU OT JJIMHBI HUTU W MACChI
rpy3a. HccienoBaHwe mEpeMEHHOrO0 TOKa B I[ENH W3
MOCJIC/IOBATEIbHO COCMHEHHBIX KOHJCHCATOpA, KATYIIKH |
pesucropa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521

MexaHuueckue BOJIHBI, YCJIOBUs pacnpocrtpaHeHus. llepuon.
CKopocTh pachpoCTpaHEHHUs W JJIMHA BOJIHBI. [lomepeuyHsie u
MIPOAOJIbHBIE BOJIHBI



5.2.2

Hutepdepennius u qudpakipss MEXaHHIECKUX BOJH

5.2.3

5.24

5.25

5.2.6

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa. TemOp
3ByKa

DNIeKTpOMarHuTHhIC BOJIHBI. VYcnoBust W3JTYyYCHUS
AIIEKTPOMArHUTHBIX BOJH. B3aumHas opueHtanus BeKTopoB E,
B 1 v B 2JIeKTPOMarHUTHOM BOJIHE B BAKyyMe

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE,
noysipuzanus, — Audpaknus,  UHTephepeHIHs. CxopocThb
AJEKTPOMATHUTHBIX BOJIH

IMxana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpyHuMNBI  paguocBs3W U TeleBUAEHUA. Paguonoxarus.
DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOILEH Cpebl

5.2.8

TexHuuyeckue  YCTpOMCTBA:  MY3bIKaJbHbIE  WHCTPYMEHTHI,
YIBTPa3BYKOBas JIMArHOCTHUKA B TEXHUKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neup

5.3

OIITUKA

531

5.3.2

[IpsimonuHeiHOE paclpoCTpaHEHHE CBeTa B  OJHOPOIAHOU
cpene. Jlyu cBera

OtpaxeHue cBeTa. 3aKOHBI OTpaxxeHus cBera. llocTtpoenue
1300payKeHHH B TIIOCKOM 3epKaie

5.3.3

[penomiierne cBera. 3aKOHBI TIPEIOMIICHHSI CBeTa. AOCOIIOTHBIN
1oKa3aresb MPEeIOMIICHHUS

5.34
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5.3.6

5.3.7

5.3.8

IloiHoe BHyTpeHHee oTpaxeHue. [IpenenpHBI yYroa IOJHOTO
BHYTPEHHETO OTPAKEHUS

Hucnepcus ceeta. CiioxkHbli cocTaB 6enoro cera. L[er

ColOuparomue ¥ pacceWBaIOIIME JHUH3BI. TOHKas JIMH3A.
@DOKyCHOE pacCTOSIHME W ONTHYeCKas CHJIa TOHKOW JIMH3BL
[TocTpoenue n300paxkeHUN B COOMPAIOIIMX W PACCEHBAIOIINX
nuH3aXx. Dopmyna TOHKON IWH3BL. YBEITWYEHHE, J1aBaeMOe
JINH30H1

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH
WNurtepdepentius cBera. KorepeHTHbIE HCTOYHHKHU. Y CIOBUS
HaOIr0AeHUs MaKCUMYyMOB u MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTUHE  OT  JABYX  CHH(]a3HBIX
KOT€pPEHTHBIX MICTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpaxknus csera. [JudpakunonHas pemeérka. YciioBue
HaOMIOAEHUsT  TJaBHBIX ~ MAaKCUMyMOB — TpU  MaJ€HUH
MOHOXPOMaTHYECKOI0 CBeTa Ha JU(PPAKIIMOHHYIO PEHIETKY
[Tonsipusanus ceera

TexHu4yeckne  yCTpoOWCTBa: O4YKH, Jyma, ¢oToammapar,
IIPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAas
onTHKa, TUGPaAKIUOHHAS PEIIETKA, MOISPOU]

[TpakTueckue pabotsl. M3mMepeHue mokaszatens MpeIoMIICHUS.

HccnenoBanne CBONCTB m300pakeHuil B nuH3ax. HabmioneHue
JIACTIEPCUU CBETA

SJIEMEHTAI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTU




['paHubl NPUMEHUMOCTH KJIacCuYecKor MexaHuku. [locTtynaTel

6.1 TEOPUU OTHOCUTEIBHOCTH: WHBAPHAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMme, IPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA
6.2 OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHe BpEeMEHH U
COKpAIICHUE IITUHBI
6.3 DOHeprusi U UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBs13b MacChl ¢ SHEPrueil U MMIYIHCOM CBOOOIHOW YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonsl. Dopmyna Ilmanka cBs3u sHepruu (OTOHA C €ro
4acTOTON. DHEPrus ¥ UMNYJbC (HOTOHA
712 OtkpeiTie u wuccienoBanue (Goroddpdexra. Ombiter AT
CroneroBa. 3akoHbl poTorddexTa
7.1 713 VYpasaenue DitHireiiHa ans portospdexra. «KpacHas rpanuna»
o doTodrddekra
7.1.4 JaBnenue cera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE NEICTBUE CBETA
716 Texnuueckue  ycTpoiicTBa:  (OTOIIEMEHT,  (HOTOAATUHK,
coJiHe4Has OaTapesi, CBETOUO
CTPOEHUE ATOMA
791 Monens aroma Tomcona. Onbitel Pesepdopaa o
MCCJIEIOBAHUIO CTPOCHUsI aTroMa. [Inanerapnast Mmoiens atoma
[Tocrymarel Bopa. M3nydenwe u morjomieHue (GOTOHOB IPHU
71.2.2 nepexojie aToMa C OJHOrO YPOBHSI dHEPrHMH Ha ApYyroil. Bumbl
cnekTpoB. CIIeKTp ypOoBHEH SHEPruu aToMa Bo1opoaa
79 BomnHoBrIe CBOMCTBA  YacCTHII. BomHbl e Bpoiiss.
7.2.3 KopnyckynsapHo-BonHOBOM nyanusM. [{udpakius 371eKTpOHOB
Ha KpucTaiax
704 CrnoHTaHHOE€ ¥ BBIHY)XJIEHHOE HW3JIyueHHE. YCTPOWCTBO U
MPUHIUT PaOOTHI J1azepa
705 TexHuueckue YCTPOMCTBA: CIIEKTpaIbHbIN aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBI KOMIBIOTED
7.2.6 [TpakTuyeckue padotsl. HabmoieHne TMHeHYaToro cuekTpa
ATOMHOE A1PO
7.3.1 MeTo/ 161 HAOIIOIEHUS U PETHCTPAIH dJIEMEHTAPHBIX YaCTHI]
OtkpeiTue  paauoaktuBHOCTH. OmbiThl  Pesepdopna  mo
739 ONpPENICTICHUIO COCTaBa PATUOAKTUBHOrO u3NydeHus. CBOICTBa
anb(da-, 6era-, ramMmma-u3nydeHus. BiusHue pagroakTUBHOCTH Ha
73 JKUBBIE OPTaHU3MBI
' OTkpeITHEe TPOTOHA M HeWTpoHa. HykioHHas Mojaens spa
7.3.3 I'eitzenbepra — MBanenko. 3apsa sapa. MaccoBoe uucio sipa.
N3oTomnsl
734 Anbda-pacnian. DJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-pacma.
[Mamma-u3nyuenue. 3aK0H paliOaKTUBHOTO pacriasa
7.35 OHeprus CBS3U HYKJIOHOB B sjpe. Snepuble cuibl. Jledext




MAacChI Sapa

7.3.6

S nepublie peakuuu. JleneHue u CUHTE3 Alep

7.3.7

Snepupiii  peaktop. TepmosnepHwiii cunte3. [IpobieMbr wu
MEPCHEKTUBBI SIIEPHON SHEPreTUKU. DKOJIOTHYECKUE ACTEKThI
SJIEPHON YPHEPIeTUKH

7.3.8

7.3.9

DJIeMEHTapHbIe YacCTHULBI. OTtkpbITHE MIO3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuyeckue yCTpoMCTBa: JO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oMOa

7.3.10

[Ipaktuyeckue pabotbl. MccnenoBanue TpPEeKOB dYacTHIl (IO
rOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3
8.4

8.5

Bun 3Bé&3nnoro HebGa. Co3Be3nausi, sipKue 3BE3JBI, IUIAHETHI, UX
BUIMMOE IBIKEHUE

Conneunas cucrtema. [lnmanersl 3emMHO#l Tpymnmbl. [lnaHeTs-
TMTFaHThl U HUX CIIyTHUKH, KAapJIMKOBBIE IUIAHETHI. Maible Tena
ConHeyHoM cucTembl

Comnnre, hotochepa u atmochepa. CostHeUHAST AKTHBHOCTH
Hctounuk sHeprun ConHua U 3BE311

3BE3/bI, WX OCHOBHBIC XapPaKTEPHCTHKU: Macca, CBETUMOCTH,
paguyc,  TeMmmeparypa, WX  B3aMMOCBs3b.  Jluarpamma
«CTEKTPAIBHBIA  KJIACC — CBETUMOCTBY»d. 3BE3/bI  IJIABHOM
MOCJICI0BATEILHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY IS
3BE3J1 TIIaBHOM OCIIEIOBATEIIBHOCTH

8.6

8.7

Buytpennee crpoenue 3BE311. COBpeMEHHbIE MPEICTABIECHUS O
MIPOUCXOXKJEHUU U 3BoroLIMU CoJTHIIa U 3BE3/1. DTambl )KU3HU 3BE3]

Mneunsiii [lyte — nHama [Mamaktuka. CridpanbHasi CTPYKTypa
lNanaktuky, pacnpeneneHue 3BE31, raza U novuid. [lonoxenue u
newkenne Connmna B [amaktuke. Ilmockas u cdepudeckas
noacucTemsl ['anakTuku

8.8

8.9

Tunsl ramaktuk. Paguoranaktuku u xBa3apbl. UEpHBIE OBIPHI B
SIpax rajlakTHK

Bcenennas.  Pacmiupenne  Bceenennoil.  3akon  XaOb6ma.
Pa3z6eranune ramaktuk. Bospact um pamuyc Bcenennoii, Teopus
bonpioro B3peiBa. Monens «ropsiueit Beenennoit». Penmkrosoe
U3IIy4YEHUE

8.10

Macmirabnast ~ ctpykrypa  Bcenennoil.  MeraranakTuka.
Hepeménnbie npo0i1eMbl aCTPOHOMHUU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®uzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.-H.; mon
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeabcTBo
«ITpocsenienue»

» ®usuka. 11 knacc. Mskumes I'.4., byxoBues b.b., Yapyrun B.M.; oz
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeancTBo
«ITpocsenienue»

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

e HMHpopManmmoHHO-METOIUIECKOE MTUCHMO 00 0COOCHHOCTSX MPETIOIaBaAHMUS
yueOHoro npeameta «Puznka» B 2025/2026 yueb6HOM romy
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

e MeTroandecKue peKOMEH/IAINH 110 CO3AAHHIO KJIACCOB TEXHOJIOTHIECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HUIICH U KJIACCOB ¢ YIIIyOJICHHBIM H3YUCHHUEM
MaTeMaTUuKH, GU3UKHU, XUMHUH, OUOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHU3alusIX ¢ UCIOJIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HallMOHAJIBbHOTO TIpoekTa «O0pazoBanue» (KBantopuymsl, IT-kyoOs1, Touku
pocta u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov tehnol i en profilej 2025.pdf

® MGTO,Z[I/I‘IGCKPIG PCKOMCHIOAINU. OpFaHI/IBaHI/IH B3aHMOHeﬁCTBHH “]_HKOJIa —
By3 — npennpusatue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr sh v p 2025.pdf

e Meroauueckue peKOMEHAANH MO0 U3YUYEHHIO TeMBI «lloCTOSHHBIN
ANEKTPUUECKUH TOK» B IIKOJILHOM Kypce pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr fizika p e t.pdf

®  VYyeOHO-MeTOANYECKOE 00eCIeYeHHE MPOIIECCOB MPENOAaBaHUsI XUMUH,
O6uomnoruu, (GU3MKUA HA YPOBHAX OCHOBHOTO OOIIETO M CPETHEr0 00IIEero
O6pa30BaHI/I$I C BKIIIOYCHHUCM JOIIOJIHUTCIBbHOI'O HHXKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

e KonTekcTHbIC 3a71a4u. 3a1aHus K yueOHOMY Kypcy «Dusuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
e OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA IOK https://Monypoku.pd/
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