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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHUW M TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

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

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK HPHUHLMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3esioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX IMPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIOTIOIH30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (M3UKU pean3yercs MpexkIe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YYCHUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera (Qusuku. Ilpm »TomM obecrneuuBaeTcss OBJIAJACHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4yd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHno y4eOHOTro mporiecca 0a30Bblii ypOBEeHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMoe J1TabopaTopHOE OO0OpYAOBaHWE TSI BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HMKE KIFOYEBBIX JEMOHCTpAIMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTIeYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie TIO3HAHUA U (popMHUpOBaHHE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUIA 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 U3y4eHus Kypca GU3MKU Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHus:



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

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIOBUSIM 3a]1a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
¢u3nYECKUX SKCIIEPUMEHTOB, aHalW3a M HWHTEpHIpeTanuu HH(pOpMaIuH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1abOpaTOpHBIX pPabOT U OMBITOB C Y4E€TOM HWHIUBHUAYaJTbHBIX
0COOEHHOCTEN 00yYaroIUXC.



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 TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo 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.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

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

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHMEM MEXaHUUYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

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

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

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



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

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

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

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy noHWKEHHOM 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 Teln. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ 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
AIEKTPUUYECKOTO TOKA.

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

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

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

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



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

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

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

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

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

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHYECKAs IJUCCOLMALINS,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JpPYIrHE), JBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, ANEKTPOHArpPEBATEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

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

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHHMKA M 3aMKHYTOI'O KOJBLEBOIO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

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

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

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, yactora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIiHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPIruM. DKOJIOTUYECKUE PUCKH TPH MPOU3BOJCTBE MeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHONM CUCTEMBI (MPYKUHHBIA WIIH
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnmiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HANPSDKEHUS] OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
VMHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajlbIX KOjeOaHUM rpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCIOBUS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHusT 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 opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u qudpakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KoJjieOaHuH.



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. I[IpsMonnHENRHOE pacIpOCTPAHEHUE CBETA B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbld yroja MNOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIacCMYeckoM  MexaHuku.  [locTynars
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
DOHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHIIBL.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

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

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

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 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.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aiu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopna.

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
panuoakTuBHOrO wu3mydeHus. CpoiictBa anbga-, Oera-, ramMma-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACIIEKTHI 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 pa3BUTHS acTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CIIEKTpalbHBbIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



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

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHsS B 11 kiacce oCyiecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (PakT, TuUmoTe3a, (Qu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOXKECHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKECHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KUBOM MPUPOIE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

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



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PeajJv3alli OCHOBHBIX HaIlpaBJIICHUN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K Pa3lu4HbIM cdepaM MpodhecCHOHATbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENBHOCTH, T'OTOBHOCTh B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHaIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



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

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

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IE€Th HaBBIKAMH IMOJIy4€HUS MH(GOPMalUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTrO COJIEpX aHUs B pas3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JEATEITHHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX JEHCTBHM C y4éToM OOHIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHUH YYaCTHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYLIECTBJISATh MO3HABATENIbHYIO JI€ATEIbHOCTh B 00JACTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBLHON  pedyeKCHMM KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Mpenoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh TIOHUMATh CBOE 3MOLMOHAIIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy obydenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TajeHrue TeJ, JABMXKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPHUCTAIUIN3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIOIb3ys (DU3UYECKUE BEIUYUHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bU3MYEeCKU CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3WUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT HCIOJB3YEMBIX BEIWYUH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUECKUN 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO0 BEJIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
HNPUHLNN CYNEPHO3ULUA CHJI, MPUHIUI PABHONPABUS HHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pasiinyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOr0 OOOpYIOBaHHSA, MPOBOJUTH OMBIT M
bopMyIMpOBaTH BHIBO/IBI,

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

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MpU MPOBEACHUM UCCIEIOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 33a4l: BBICTPAUBATh JIOTUYECKH HEMTPOTHUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW W HAy4YHO-TIONMYJIIPHON MHGOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHWE NPOLECCOB OKPYXKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

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



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

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIM IJEKTPUUECKUH 3apsifl, JIyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, SACPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakius U MOOJApU3aALMS  CBETa, JUCHEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMKUCHIBATh W3YUYEHHbIC CBOMCTBA BEHIECTBA (AJIEKTPUUYECKUE, MarHUTHEHIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, JEKTPOJBIKYIAA cHjia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE paCCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

ONHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHHUS M TPOLECCHI, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAUCHUS W CIWHMUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI SHEPIYH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHEHUSA
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIBI, OO0JACTH)
MPUMEHUMOCTH;

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

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

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUIO (DU3NUYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIBCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



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

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY pacCyXJIEHUI C OmMopoil Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TpE/CTaBICHUs Y4eOHOM U Hay4YHO-TIONMYJISIpHONW MH(pOpPMAINH, TOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

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

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 310POBbS U COOJIIO/IEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJl€eKBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

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



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

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



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

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



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo yacos JJIeKTPOHHbIE
Ne nudpoBLIe
Tema ypoxa Kontpoabubie IIpakruueckue JlaTa m3ydenus op
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
®dusuka — HayKa o
npupoge. Hayunbie 1 bubnuoreka [IOK
METO/bI TTO3HAHUS https://m.edsoo.ru/c15632cd = https://m.edsoo.ru/ff0c32e2
OKpYXKaroIlero Mupa
Ponb u MecTo pusuku B
dhopMHUpOBaHUH
COBPEMEHHOM HAay4YHOUN 1 bubnuoreka [IOK
KapTUHBI MUPA, B https://m.eds00.ru/1900880f = https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
NeATeILHOCTH JIFOIeH
Mexanuyeckoe
JIBIDKCHHUE.
OTHOCUTENHHOCTD
MEXaHUYECKOI0 1 bubmmorexa LIOK
https://m.edsoo.ru/59e4685e = https://m.edsoo.ru/ff0c3508
JIBUKCHHUSL.
Ilepememienue,
CKOPOCTb, YCKOPEHHUE
PaBrOomepHOE BuG 10K
nonuoTexa
7 1 https://m. I f

PSIMOJIMHEHHOE ttps://m.edsoo.ru/80ccfc86 https://m.edsoo.ru/f0c3620
JIBIDKCHUE
P

aBHOYCKOPEHHO® 1 https://m.edsoo.ru/dfa6e068 bubmmorexa [TOK

MPSMOJIMHENHOE

https://m.edsoo.ru/ff0c372e



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

JIBIDKECHHE

CB00OOHOE ITaZICHUE.

6 YckopeHue cBOOOIHOTO bubmmorexa LIOK
https://m.eds00.ru/294590cb = https://m.edsoo.ru/ff0c39cc

nasieHus
KpuBonunerinoe

7 HABIDKCHAE. H%PDKCHHG https://m.edso0.ru/0f33c55¢ bubmorexa LHOK
MaTepUAIbHON TOUKHU https://m.edsoo.ru/ffOc3ada
110 OKPY>KHOCTH
[Tpuatmun
OTHOCUTEIILHOCTH
Famaes. Bubnnoreka [IOK

8 WuepuuanbHbie https://m.edsoo.ru/fb2e06a2 httos://m.edsoo.ru/ff0c3bes
CHCTEMBI OTCYETA.
IlepBslit 3aK0H
Herorona
Macca tena. Cuna.
[TpyuHIMDO

9 CYTEPHO3UINH CUJI. bubnuoreka [IOK
Bropoii 3akon HeroToHa https://m.eds00.ru/6861bd36  https://m.edsoo.ru/ffoc3be8
JUIS. MAaTepHAIbHON
TOYKH
Tpernii 3akoH HeroToHA BuGmorexa LIOK

10 JUTSl MaTepUaTbHBIX https://m.edsoo.ru/d1f18f26 httos://m.edsoo.ru/ff0c3bes
TOUYEK
3aKOH BCEMHUPHOTO
tarotenus. Cumna ) bubnmnoreka [JOK

1 Tsokectd. [lepBas https://m.edsoo.ru/1a640ffe https://m.edsoo.ru/ff0c3d00
KOCMHYeCKasi CKOPOCTb

12 Cuna ynpyroctu. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

I'yka. Bec Tena

https://m.edso0.ru/f970c662

https://m.edsoo.ru/ff0c3el8

13

Cuna TpeHus.
Koaddunment tpenus.
Cuita conpoTHBIICHUS
IIPH IBMKECHUU TEJa B
YKUJKOCTH WJIH Ta3e

https://m.edsoo.ru/945cdeff

bu6mmoreka [IOK
https://m.edso0.ru/ff0c3f76

14

IToctynarensHoe U
BpaniaTesbHOe
JIBIKEHHE aOCOJIFOTHO
TBEpHOro Tena. MoMeHT
cuiel. Inedo cubl.
VYcioBust paBHOBECHUS
TBEPJIOTO TENa

https://m.edsoo.ru/c593274e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

16

17

Nmnynse
MaTepUAIbHON TOYKH,
CHUCTEMBI
MaTepUAIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXpaHEHHUs UMITYJIbCa.
PeaktuBHOE ABUXKEHUE

Pabora u mourHOCTH
cuibl. Kunernueckas
JHEPrusl MaTepUuaNbHON
Touku. Teopema 00
WU3MEHEHUN
KMHETUYECKON SHEPrUu

IlorenmanbHas
SHEPrusl.
IlorenmanbHas

https://m.edsoo.ru/e582cd87

https://m.edsoo.ru/edaf5441

https://m.edsoo.ru/e57a5ed4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

SHEPTHUsl YIPyro
nehopMUpPOBaHHOM
PYKHUHBIL.
ITorennuanpHas
SHEprus Tena BOIU3H
MOBEPXHOCTU 3eMIIH

ITorennuansHeIe U
HENOTEHIMAJIbHEIE
cuibl. CBs3b pabOTHI
HEMOTEHIUAIBHEIX CHJI
C U3MCHECHHUEM
MEXaHUYECKON IHEPIrUn
CHCTEMBI TeJI. 3aKOH
COXpaHEHUs
MEXaHUYECKON IHEPTUr

https://m.edsoo.ru/84aa85f0

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

19

JlaGopaTtophnast pabora
«Hccnenosanue cBsA3U
paboTHI CUITBI C
N3MCHCHHUEM
MEXaHUYECKOM dHepTuu
TeJa Ha IpUMepe
pacTsbKeHUs
PE3UHOBOTO KIyTa»

https://m.edso0.ru/28178ae2

20

21

KonTposabnas pabora
no teme «KunemaTuka.
JluHamuka. 3aKOHbI
COXpaHEHHS B
MEXaHUKE

OCHOBHBIE TTOJIOKEHHUS

https://m.edsoo.ru/48cacacf

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK



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

MOJICKYJISIPHO-
KMHETUYECKOW TEOpHUH.
BpoyHnoBckoe
newxkenue. duddysus

https://m.edsoo0.ru/b82672ee

https://m.edsoo.ru/ffOc4dc2

22

23

Xapaxkrep JBUKECHUS U
B3aNMOICUCTBHSA
YacTHI] BEIIECCTBA.
Mopenu cTpoeHus
ra3oB, JKHIKOCTEH U
TBEPJBIX TEI

Macca monexy:.
KonunuecTBo BemecTna.
[ToctosinHast ABoraapo

https://m.edsoo.ru/f48ecf89

https://m.edsoo.ru/aaea9f39

24

TermoBoe paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
temrepatyp Llenbcus

https://m.edso0.ru/50c0e50d

25

26

Nneanpuniii ra3s B MKT.

OcHOBHOE ypaBHEHHE
MKT

AOcomoTHas
TeMIlepaTypa Kak Mepa
CpeaHel KHHETHYECKOM
SHEPTHH JIBFKCHHS
MOJIEKYJI. Y paBHEHUE
Menpaeneena-
Kunaneiipona

https://m.edso0.ru/45b98780

https://m.edsoo.ru/74c830ab

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampTOHA.
I"'a30BEIE 3aKOHEI

https://m.edso0.ru/338c2070



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

28

29

30

31

32

33

JlaboparopHas pabota
«Uccnenosanue
3aBHCHMOCTH MEKIY
napaMeTpamu
COCTOSIHHS
Pa3peKEHHOTO Ta3ay

N3onporieccel B
HJIeaIbHOM ra3e M ux
rpadgudeckoe
MIPE/ICTABJICHHE

BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON
CHCTEMBI U CIIOCOObI €€
WU3MEHEHUS.
KonuuecTBo TemioTsl u
pabora. BuyTpenHsis
SHEPrusi OJTHOATOMHOTO
U/ICAIBHOTO ra3a

Buasl Tennonepenaun

Y nenbHas
TEMI0EMKOCTh
BemecTBa. KonnuecTBo
TEIJIOTHI TPU
TemIonepeaye.
AnrabaTHBIN mporecc
[IepBb1it 3ak0H
TEPMOJMHAMUKH U €TI0
MIPUMEHEHHUE K

https://m.edsoo.ru/ff539d38

https://m.edsoo.ru/19c6d0aa

https://m.edsoo.ru/c4c7b469

https://m.edsoo.ru/3e5a55cc

https://m.edso0.ru/3c8c5818

https://m.edso00.ru/42750962

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

nusomnponeccam

34

35

36

HeobpartumocTs
MIPOLIECCOB B MPUPOJIE.
Bropoii 3akoH
TEPMOJIUHAMUKU
[IpuHIMn gericTBUs U
KIIJI renoBoi

MAaIlIUHBI
Huxn Kapno u ero KI1J]

https://m.edsoo.ru/cc8ecfob

https://m.edsoo.ru/ecf15776

https://m.edsoo.ru/59e7afbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

37

DKOJIOTHYECKHE
pOOJIEMBI
TEIUIOHEPTETHKU

https://m.edso0.ru/5396aab9

38

39

40

41

Ob6o06maromuit ypok
«MonekynsipHas
¢usnka. OCHOBBI
TEPMOTUHAMHKI

KonrponsHas pabora
110 TeMe
«MonekynspHas
¢dusuka. OCHOBBI
TEPMOANHAMUHKH

[TapoobpazoBanue u
KOHJIEHCallHs.
Hcnapenue u KAneHue

AbcomroTHas 1
OTHOCHUTEJIbHAS
BJIAJKHOCTh BO3/1yXa.
Hacspiennsiit nap

https://m.edsoo.ru/3af4ef9b

https://m.edsoo.ru/al6177ff

https://m.edsoo.ru/94da3c02

https://m.edsoo.ru/ae7fabe7

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6938

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

TBépmoe Teno.
Kpucrammueckue u
aMmop(gHBbIC Tea.
AHU30TpONHUS CBOICTB

bu6mmoreka [IOK

42 KpucTaJIoB. XKuakue https://m.edsoo.ru/c5547624 = https://m.edsoo.ru/ff0c65f0
KPHUCTAJLIIBL.
CoBpeMeHHbIe
MaTepUabl
IInmaBienue u
KPUCTAITH3AIHS.

43 VY aenpHas TEIIoTa bubmmorexa [JOK

https://m.edsoo.ru/73abdd42  https://m.edsoo.ru/ff0c6708

IUIABJICHUS.
CyO6numarus

44 YpaBHEHHE TEIIOBOIO bubnnoreka [JOK
Oananca https://m.edsoo.ru/d30fc158  https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Ted.

45 DIIEKTPUUECKUH 3apsi. bubnuoteka [JOK
JlBa BUIa https://m.edsoo.ru/84d668ed = https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKUX 3apsI0B
IIpoBonHMKH,
JTUDIIEKTPUKA U

46 MOJIYTIPOBOTHUKH. bubmmorexa [OK

https://m.edsoo.ru/leaab12b = https://m.edsoo.ru/ffOc6bcc

3aKOH COXpaHEHHUS
AIIEKTPUYECKOTO 3apsia
Bzaumoneiictere

47 3apsiiOB. 3aKOH bu6mmorexa [IOK
Kynona. Touyeunsrit https://m.edsoo.ru/622cced7 @ https://m.edsoo.ru/ffOc6ced
DIIEKTPUYECKUH 3apsil

48 Hanpsx€HHOCTD https://m.edsoo.ru/f60d787f = bubmmorexa [IOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

49

AIEKTPUUYECKOTO TOJIA.
[TpunImn
CYTMEPITO3HUITIT
AJIEKTPUICCKUX TIOJICH.
Jluanu HanpsSKEHHOCTH

PaGora cun
3JIEKTPOCTATHYECKOTO
noJis. [lorennuan.
Pa3HocTh NOTEHIINATIOB

https://m.edsoo.ru/e2a45629

https://m.edsoo.ru/ff0c6df2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

50

IIpoBoaHMKY 1
JIUAJICKTPUKHU B
3JIEKTPOCTATHYCCKOM
nosie. Jludnnekrpudeckas
MIPOHMIIAEMOCTD

https://m.edsoo.ru/a9566afb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DIEKTPOEMKOCTb.
Konpnencarop

https://m.edso0.ru/54238b70

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOTO
KOHJIeHCaTopa

https://m.edso0.ru/6d0b28d9

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

54

JlaGopaTtopHnast pabota
"Nzmepenune
3IIEKTPOEMKOCTH
KOHJieHcaTopa"

[IpuHiun nercTBus u
MIPUMEHEHHUE
KOHJICHCATOPOB,
KOMUPOBAIBLHOIO

https://m.edsoo.ru/a0765b0b

https://m.eds00.ru/92170c93



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

55

56

arnmapara, CTpyMHOro
MIPUHTEPA.
DIIeKTpoCcTaTHIYECKas
3alIUTa. 3a3eMJIEHUE
3JIEKTPOIPUOOPOB

DIEKTPUUYECKUM TOK,
YCIIOBUS €r0
CYIIIECTBOBAHHSI.
ITocrosinnbIi TOK. CHita
ToKa. Hanpsixenue.
CormnpoTuBieHue. 3aKOH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE,
napasuiesIbHOE,
CMEIIIaHHOe
COCIMHEHUE
IMPOBOJHUKOB.
JlaGopaTtopHnast pabota
«M3y4yenue
CMEIIaHHOTO
COEZIMHEHUs
PE3UCTOPOBY

0.5

https://m.edsoo.ru/39a54878

https://m.edsoo0.ru/4a58190a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

S7

PabGora 1 MmomiHOCTH
ANEKTPUYECKOTO TOKA.
3akoH J[xoyns-Jlenna

https://m.edso0.ru/7016c86e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma 11 TOJIHOU
(3aMKHYTOH)
SIIEKTPUYECKOMN LIETIH.
KopoTtkoe 3ambikaHue.

0.5

https://m.edso0.ru/4157d439

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



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

59

60

61

62

63

JlaboparopHas pabota
«3mepenue D/1C
UCTOYHHKA TOKA U €T0
BHYTPECHHETO
COIIPOTHUBIICHUS

PesepBHBII ypOK.
KonTponbnas pabota
1o TeMe
"DnekTpoauHamMuka" /
Bceepoccuiickas
IpoBepoyHas pabora
Ob6o06maromuit ypok
«ONeKTpoIUHAMUKAY /
Bceepoccuiickas
poBepoyHas paborta

DJNeKTpOHHAs

MPOBOJIUMOCTD TBEPIBIX
METaII0B. 3aBUCUMOCTD

COTIPOTUBIICHUS
METAJIJIOB OT
TEMIIEPATYPHI.
CBepXImpoBOAUMOCTH

DNEKTPUYECKUN TOK B
BakyyMme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

[TomynpoBOIHHUKH, HX
cOOCTBEHHas U
npUMecHas
POBOJIUMOCTb.

https://m.edsoo.ru/753f28ce

https://m.edsoo.ru/686666ea

https://m.edsoo.ru/a5e52a39

https://m.edso00.ru/0957f9f2

https://m.eds00.ru/89261030

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

CaoiicTBa p—n-
nepexoa.
[TomynpoBOTHUKOBBIE
IPUOOPHI

64

65

66

67

68

DNEeKTpUYECKUN TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JTUCCOLIMAITHS.
DIIEKTPONn3

DIIEKTPUUECKHUI TOK B
razax.
CaMOCTOSITeIIbHBIN U
HECaMOCTOSTEIIbHBIN
pazpsaa. MonHus.
IInazma

DNEKTpUUYECKHE
puOOPHI M YCTPOICTBA
U UX MPAKTUYECKOE
npumeHenue. [IpaBuna
TEXHUKH 0€30MMacHOCTH

KonTponbnas pabota
10 TEME
«INEeKTPOCTATHKA.
ITocrostHHBII
AIIEKTPUYECKHI TOK.
Toxu B pa3nmnyHbIX
cpenax»

PesepBHBIi ypOK.

https://m.edsoo.ru/14e09f3b

https://m.edsoo.ru/d95a0001

https://m.edso0.ru/624964d8

https://m.edsoo.ru/2d3f06ab

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8a8a

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

O06o0mmanmui ypok mo
temaM 10 kiacca

https://m.edsoo.ru/e8d57d33

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
- Tema ypoka Kourpoasubie IIpakruueckne /[laTa msydenus uHpposLIe
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

[TocTosiHHBIE MATrHUTHI
U UX B3aUMO/ICHCTBHE.
MaruauTHOE TI0JIE. 1 bubmuoreka [{OK
BekTop MaruuTHo https://m.edsoo.ru/31424el11  https://m.edsoo.ru/ff0c9778
UHAYKIUU. JIuHnmn
MarHUTHON WHITYKITUU
MaruuTHO€ nose
MIPOBOIHUKA C TOKOM.
OmneIT Opcrena. 1 bubmorexa HOK

. https://m.edso00.ru/d810850d  https://m.edsoo.ru/ffOc98fe
BsaumopeiicTBue
MTPOBOHUKOB C TOKOM
JlaGopatopHnas pabora
«W3yueHne MarHuTHOro 1 bubmuoteka [IOK
MOJISI KATYIIKHU C https://m.edsoo.ru/cbc4ccl9  https://m.edsoo.ru/ffoc98fe
TOKOM»
JleicTBE MArHUTHOTO
TOJIsL HA TIPOBOJIHUK C
TokoM. Crita Amrepa.
JlabopaTopHas pabota 1 1 bubnmnoreka [JOK

«HccnenoBanne
JNIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha PaMmKy C
TOKOM)

https://m.edsoo.ru/21d16b5d

https://m.edsoo.ru/ff0c9ac0



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

JlelicTBUE MarHUTHOTO

T0JIS Ha JABMKYILYIOCS

3apsSHKCHHYIO YacTHILY.

Cuna Jlopenna. PaGota
cuibl JlopeHua

DneKTpoMarHuTHas
unaykius. [Torok
BEKTOpa MarHUTHOM
nnayknuu. 9/1C
WHJYKUUU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykunn Gapanes
JlaGopaTopHas pabora
«UccnenoBanue
SIBJICHUS
3JIEKTPOMATHUTHOMN
WHTYKITAW
NHAYKTUBHOCTS.
SIBnenne
camonHaykuu. 9/1C
CaMOMHIYKITUH.
DHeprusi MarHuTHOTO

ITOJIA KaTylIKHU C TOKOM.

DNeKTpOMarHuTHOE
noie

https://m.eds00.ru/8926485f

https://m.edsoo.ru/22707c74

https://m.edsoo.ru/27a9bd88

https://m.edsoo0.ru/f4b76513

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ca600

Texunueckue
YCTpPOMCTBA U UX
MPUMEHEHHUE:
MMOCTOSIHHBIC MarHHUTEL,

https://m.edsoo.ru/cfb5cd83



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

ANEKTPOMATHUTHI,
AJIEKTPOJIBUTATEIIb,
YCKOPHUTENH
3JIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS T1eYhb
Oo6o06maromuii ypox
«MarauTHoe 1oJe.
DneKTpoMarHuTHas
WHIYKIHS

https://m.edso0.ru/92d612h8

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

11

KonTponbhas padota
no teMe «KMarauTHoe
oJie.
DJIeKTpOMarHuTHas
UHIYKLUS

https://m.edsoo.ru/3761503d

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

12

13

CBobonHbIC
MEXaHUYECKHe
KoJie0aHus.
I'apmoHnueckue
KosebaHus. YpaBHEHHE
FapMOHHYECKHUX
KoJIeOaHuH.
[IpeBpamienue 3HEprun

JlaGopatopHnas pabora
«HMccnenoBanue
3aBHCUMOCTH ME€pPHO/Ia
MaJbIX KoJieOaHui
rpy3a Ha HUTH OT
JUTMHBI HUTHA U MaCChI
rpy3a»

https://m.edsoo.ru/c4770f7d

https://m.edsoo.ru/5a05eecd

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



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

14

KonebarenbHbIH
KOHTYp. CBOOOTHBIE
3JICKTPOMArHUTHHIC
KoJeOaHus B
HIeaIbHOM
KoJIc0aTeIbHOM
KOHTYpe. AHAJIOTHS
MEXITY MEXaHUICCKUMU
Y DJIEKTPOMArHUTHBIMA
KOJICOaHHSIMU

https://m.edsoo.ru/20f6¢c988

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona.
3aKOH COXpaHEHUS
OHEPIvHU B UACAIIBHOM
KoJe0aTenbHOM
KOHTYpE

https://m.edso0.ru/888af87c

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

16

17

[IpencraBnenue o
3aTyXalux
KOJIeOaHUsIX.
BeiHyX/1€HHBIE
MEXaHUUYECKUE
Kosebanus. Pezonanc.
BeinyX1eHHBIE
JJIEKTPOMAarHUTHBIE
KoJie0aHus

IIepeMeHHBIN TOK.
CunyconaanbHbII
IIEPEMEHHBIN TOK.
MomntHocTh
MEPEMEHHOT0 TOKA.

https://m.edsoo.ru/d4090111

https://m.edsoo.ru/86¢85ccl

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

AMIUIUTYIHOE U
JICHCTBYIOLIEE
3HAYE€HUE CUJIBI TOKA U
HaIpsDKEHUS

18

19

20

Tpauchopmarop.
IIpousBoxacTso,
nepenava u
notpebieHue
AJIEKTPUYECKON
SHEPTUHU

YcerpoiicTBo u
MPaKTHYECKOE
MIPUMEHEHHE
3IEKTPUUYECKOTO
3BOHKA, TeHepaTopa
IIEPEMEHHOTO TOKa,
JINHUH 3JIeKTponepenady

DKOJIOTUYECKUE PUCKHU
IIpY NIPOU3BOJCTBE
3JIEKTPOIHEPIUH.
Kynerypa
HCIIOJIb30BAHUS
BJIEKTPOIHEPIUU B
MOBCEIHEBHON KU3HU

https://m.edsoo.ru/aa65136f

https://m.edsoo.ru/a5fc0a00

https://m.edsoo.ru/eb3bd152

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

21

MexaHu4yecKre BOIHBI,
YCIIOBUSA
pacrpocTpaHeHHs.
[Tepuoa. Cxopocthb
pacipocTpaHeHus U

https://m.edsoo.ru/a3b88d74

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



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUTHA BOJIHBI.
[Tonepeunslie u
IIPOJIOJILHBIEC BOJIHBI

22

3Byk. CKOpOCTb 3BYKa.
I'poMKOCTB 3BYKA.
Bricora Tona. TemOp

3ByKa

https://m.edsoo.ru/7e360f11

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

23

DNeKTpOMarHuTHbIC
BOJIHBI, X CBOMCTBA U
ckopocrts. [llkana
3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/013fad9b

bubnunoreka LIOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIMIIBI paguoCBA3U
U TEJIEBUICHUS.
PasBurtue cpencrs
cBA3u. Paguonokanus

https://m.edsoo.ru/fOb5baed

25

26

27

28

KonTponbnas pabota
«Konebanusa v BOTHBI»

IIpssMonuneitHOe
pacnpocTpaHEeHHUE CBETa
B OJTHOPOJIHOM cpene.
TouyeuHbI UICTOYHUK
ceera. JIyu cBera

OTtpaxkeHue cBera.
3aKOHBI OTPAKEHUS
csera. [loctpoenue
M300pakeHHH B
TUTOCKOM 3€pKaJie

HpeJIOMJICHI/IC CBCTAa.

https://m.edsoo.ru/8a90b88c

https://m.edsoo.ru/c54530a2

https://m.edsoo.ru/2b48edaa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcc6f8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cd350

bubnunorexa LIOK
https://m.edsoo.ru/ff0cd4e0

bu6nunorexa LIOK



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

29

[TonHoe BHYTpEeHHEE
OTpakeHHUE.
[IpenenbHblid yroa
[IOJIHOTO BHYTPEHHETO
OTpaKEHUS

Jlaboparopnas pabota
«3mepenue
roKa3aTes
MPEJIOMIJICHUS CTEKIIa

https://m.edsoo.ru/bdc12e2a

https://m.edso0.ru/7587e9c0

https://m.edsoo.ru/ffOcd7f6

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd67a

30

JInn3sl. IlocTpoenue
M300pakeHMi B JIMH3E.
®opMmya TOHKOU
JIMH3BL. Y BEIHUEHHE
JIMH3BI

https://m.edsoo.ru/658891fa

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

31

Jlaboparopuas pabora
«HccnenoBanue
CBOWCTB M300paxKeHU
B JIMH33X»

https://m.edsoo.ru/f131574b

32

Jucnepcus cera.
CnoxHblif cocTa
oenoro ceera. L{Ber.
JlaGopatopHnas pabora
«Habmonenue
JIMCTIEPCUU CBETa»

https://m.edsoo.ru/e09b26fc

33

WnTepdepennus certa.

Judpakius cera.
JudpakimonHas
pemeTka

https://m.edsoo.ru/7cf497de

but6mmorexa [IOK
https://m.edsoo.ru/ffOced22

34

[TonepeuHocTh

but6mmorekxa [IOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

CBCTOBBIX BOJIH.
HOJ’ISIpI/I?)aI_[I/IfI CBETa

https://m.edsoo.ru/6d0a805f

https://m.edsoo.ru/ffOcf02e

35

Onrtuyeckne npudOpsI
U yCTPOMCTBA U
YCIIOBHSA UX
0e301macHoro
PUMEHEHHS

https://m.edsoo.ru/0ca02821

36

I'pannns
IIPUMEHHUMOCTH
KJIACCUYECKON
MexaHuku. [Toctynarsl
CIELIMAJIbHOM Teopuun
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/2cdb9e69

bubnunoreka LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameIeHHe BpEMEHH U
COKpallleHHEe JUTNHBI

https://m.edso0.ru/c1339372

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus u UMIYJbC
PENATUBUCTCKOMN
qacTHUIbl. CBsI3b MacChI
C DHEprueu u
HMITYJIbCOM. DHEPrus
MIOKOSI

https://m.edsoo.ru/7e1c9d93

bubmmoteka IIOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbhas padora
«Onruka. OCHOBEI
CIIEIMAIbHON TEOPHUH
OTHOCHTEIBHOCTH

https://m.edso0.ru/322b3d67

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

40

®otonsl. Dopmyna
[Inanka. DHeprus u

https://m.edso0.ru/5¢739793

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfel6



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

UMIynbC GOTOHA

41

42

43

44

OTKpbITHE U
HCCIIEJOBaHKE
dotordpdexra. OnbITH
A.T. CroneroBa

3akonbl Gpotorddexra.
YpaBHeHue DHHIIITEIHA
s potorddexra.
«Kpacnas rpanuna»
dorordpdekra

JlaBiieHue cBeTa.
Omnwitel 11. H.
JlebeneBa. Xumuueckoe
JIeliCTBHE CBETA

TexHuueckne
YCTPOWCTBA U
MPaKTHYECKOE
MIPUMEHEHUE:
(hoTOdIIEMEHT,
dboTonaTyuk,
coJHeyHas Oartapes,
CBETOAMNO]T

https://m.edsoo.ru/d77¢c3c35

https://m.edsoo.ru/9ebc8040

https://m.edsoo.ru/6ae8cca9

https://m.edsoo.ru/8245be0e

bubnmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bubnmoreka [IOK
https://m.edsoo.ru/ff0d015e

bubnuoreka [{OK
https://m.edsoo.ru/ff0d04a6

45

46

Pemrenue 3agad mo reMe
«DneMeHThI KBAaHTOBOM
OIITUKW»

Moaens aToMa
Tomcona. OnbITH
Pezepdopaa no
pacCessHUIO O-4aCTHII.

https://m.edso0.ru/1957699d

https://m.edsoo.ru/6bd223b8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0302

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

[Inanerapnas moxeins
aToMa

47

48

49

IToctynater bopa

N3nyuenue u
norjouieHue GoToHOB
IIpU TIEPEXO/I€ aTOMa C
OJIHOT'O YPOBHSI SHEPTUU
Ha Jipyrou. Buael
CIEKTPOB

BonnoBsie cBoiicTBa
yacTull. BosHsl ne
bporins.
KopnyckyisipHo-
BOJIHOBOM JTyaJIu3M.
CnoHntanHoe u
BBIHYKJICHHOE
W3IIy4eHUE

https://m.edso0.ru/1f94b302

https://m.edsoo.ru/129902fe

https://m.edsoo.ru/1fb8c3e2

bubnmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbITHE
PaZMOaKTUBHOCTH.
OmnsiTel Pesepdopaa no
OIIPEJIEJIEHUIO COCTaBa
pasvoaKTUBHOTO
U3IIy4eHUs

https://m.edsoo.ru/7ff3e3d4

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, Oeta-
, TaMMa-U3JIy9ICHHS.
Bnusnaue
PaAMOAKTUBHOCTH Ha
YKUBbBIE OpPraHU3MBbI

https://m.edsoo.ru/bedellc2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

53

OTKpbITHE IPOTOHA U
HeulTpoHa. M30TombI.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JIy4yeHue

DHeprus CBs3u
HYKJIOHOB B sifIpe.
SlnepHbie peakiuu.
S nepHblit peaktop.
[Tpobnemsl,
MIEPCIICKTUBBI,
9KOJIOTMYECKUE
ACTEKTHI AEPHON
SHEPTeTHKU

https://m.edsoo.ru/6b0eedle

https://m.edso0.ru/19a93a67

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

54

55

DnemMeHTapHbIe
gacTulibl. OTKpbITHE
Mo3uTpoHa. MeToasl
HaOII0ACHUS U
perucTpanuu

QJICMCHTAPHBIX YaCTHUII.

Kpyrastii cton
«DyH1aMEHTaJIbHbIE
B3aUMO/ICHCTBUSI.
EnunctBo ¢puznueckoit
KapTUHBI MUPa)»

Dtarnbl pa3BUTHUS
aCTPOHOMHHU.

https://m.eds00.ru/66907d73

https://m.edsoo.ru/ff1cc901

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38



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

56

S7

[Ipuknagnoe u
MHPOBO33PEHUYECKOE
3HAYCHHE aCTPOHOMHMH.
Bux 3Bé31H0r0 Heba.
Co3sBes3aus, spKue

3BE3 MBI, IIAHETHI, UX
BUJIMMOE JIBHKEHUE.
ConneyHas cucTeMa

Comnnaue. CoyHeuHast
AKTUBHOCTB. VICTOUYHHK
suepruu CoJiHIIA U
3BE3/1

3BE31BI, NX OCHOBHBIE
XapPaKTEPUCTUKH.
3BE31IbI TJIIABHOH
IOCJIEJOBATEIILHOCTH.
BnytpenHnee ctpoenue
3BE311. COBpEeMEHHBIE
MPEACTABICHUS O
MIPOUCXOXKACHUH U
spomronuu CoJIHIIA U
3BE3]

https://m.edsoo.ru/c678e934

https://m.edso0.ru/8e9c35d3

58

Mneunsiii [1yte —
Hama ["anakTuka.
Ilonoxenue u
nBrxenne ColHIla B

T"anakTuke. ['ajmakTukH.

UYEpHble ABIPHI B sApax
TTAKTUK

https://m.edsoo.ru/7679e7dd




59

60

Bcenennas. Paz0Oeranne
rajakTuk. Teopus
Bonwmioro B3phiBa.
PenukToBOC M3TyUYeHUE.
MeraranakTuka

Hepemennsie
Ipo0JIEMbl ACTPOHOMUU

https://m.edsoo.ru/eb67ba06

https://m.edsoo.ru/3c9d25f0

61

KonTponbHas padora
«IEMEHTBI
aCTPOHOMHUU U
aCTPOPUUKI

https://m.edsoo0.ru/382c02c1

62

O6o0uaromuil ypox.
Pone dpuzuku u
aCTPOHOMUU B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOH,
COLIMAJIBHOU U
THUYECKOU cepax
JeSITeTbHOCTH YeJI0BEKa

https://m.edsoo.ru/c0018617

63

O60061maronuit ypox.
Ponb 1 MecTo pusuku u
acCTPOHOMHU B
COBPEMEHHOM HAYYHOU
KapTHHE MHpa

https://m.edsoo.ru/255aad3e

64

O6o0mmaromuii ypox.
Ponb pusnueckoit
TEOpHH B
(dbopmMupoBaHUU
MPEJCTaBICHUN O

https://m.edsoo.ru/255aad3e




¢bu3nveckoil KapTUHE
MHpa

65

Oo6o0maromuit ypox.
Mecto ¢puszndeckoit
KapTHHBI MUpa B 00IIEM
psiLy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MpEJICTaBICHUMN O
pUPOJIC

https://m.edsoo.ru/76caf496

66

PesepBHBIii ypOK.
MarnuTHO€ noze.
OneKTpOMarHuTHast

HUHAYKIOUA

https://m.edsoo.ru/050dc192

67

PesepBHBIii ypOK.
OnTuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

https://m.edso0.ru/614d91cb

68

Pesepnslii ypok.
KBanToBas ¢pusuka.
DneMeHThl aCTPOHOMUU
U aCTpOPU3UKH

https://m.edsoo.ru/484ef862

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

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOU NESATENBHOCTH

moaei

10.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NIECKUX MOIECTICH:
MaTepualbHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UCAIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue siBieHUs (IPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKON Teopuu
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOe JBH)KEHHE, CBOOOAHOE IMaJeHHE
T€d, JABWKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJlaXkieHnNn), TEMJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEPIrus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; IPU ONMMCAaHUM NMPABUWIBHO TPAKTOBATh (PU3NYECKHUI CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX O0O3HAu€HUs M €JAMHHUILIbI, HAaXOAWUTH
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC



10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBAa BeIIECTBA U
JNEKTPUYECKUE  SIBIICHUsI  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, JNEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJIOB; MpH
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BEIUYMHY C APYTUMHU

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroteHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXPAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLIUI CYNEPIO3ULMH CUJI, IPUHIUI
paBHONpABUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUS BELIECTBA, a30BBbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIIOBOTO JBUKEHMSI MOJIEKYT C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3TOoM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU
OOBACHATh OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyuaTh YCJIOBHS HX 0€30MacHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BBIMOTHATE SKCIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOIIECCOB C MCMOJb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpPOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, coduparb  YCTAaHOBKY M3  IPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IHTB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 H3MEpPEHHs U



HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHI/Iﬁ

10.11

10.12

UccnenoBaTh 3aBUCUMOCTH MEXIYy (QUINYECKUMH BEJIUYMHAMH C
HCIIOIIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI 11O

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TMPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYy10BaHUS

10.13

Pemate pacuérHble 3aa4d C SIBHO 33JaHHOW (DPM3MYECKON MOMETBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTBI M OOCHHUBATH PCAJIBHOCTD INOJYUCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3HII€CKI/IG SABJICHUSA

Hcnonp3oBaTe MNpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJCTABICHUS y4eOHOM M HAY4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

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

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PANUOHAIBHO  paCHpPENesATh
00S13aHHOCTH ¥ IIJIAHUPOBAaTh [JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TE€XHOJOIMH, B IPAKTUYECKON ACATEIbHOCTU
JIO/IeH, IETOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMHUKM W  KBAaHTOBOH  (DU3MKH:
ANIEKTPUYECKasl MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCUCTBUS  TOKa, B3aMMOJICIICTBHE  MarHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsA Ha
NPOBOAHUK C TOKOM MW JBWKYLIMHCS 3apsj, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPACHpOCTpPAaHEHUE CBETa,
OTpaXEHHE,  TNpeloMIIeHHe, HuHTephepeHIus, Aupakuus u
MOJISIPU3ALMsl CBETA, AMCIIEPCUsT CBETA, (DOTORIEKTPHUYECKHH ekt
(potoaddexrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HCKYCCTBEHHas

PAaaOaKTUBHOCTD

OnuceiBaTh HM3Y4YCHHBIE CBOWMCTBA  BelIECTBA  (DIEKTPUYECKHE,
MarHUTHBIC, ONTHYECKHE, dJIEKTPUICCKYIO TPOBOJIUMOCTh Pa3TUIHBIX
cpen) W DJICKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HUCIOIb3YS
¢bu3nueckue  BENUYHMHBL:  OJCKTPUUECKUH  3apsl, CHiIa  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnmanos, JDJIC, pabora Toka, WHAYKIHS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTHBHOCTh KATYILKH,
DHEPTUsl AIEKTPUYECKOTO M MATrHUTHOTO TOJIeH, MEpPHOj] M 4YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHHYECKHX 3JIEKTPOMAarHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHie W OINTHUYecKas CHUJIa JIMH3BI, MPU OMNUCAHUU TPABUILHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIOJB3YEMBIX BEIMYUH, UX
0003HAYCHHUSI W CIUHWIIBI;, YyKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINC

JTaHHYI0 (U3MYECKYIO BEJTUUUHY C APYTUMU BETUYUHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHMH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APYI'UMHU BECINYMNHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TMPOLECCHl W SIBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpAaHEHUS DHEPTHH, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUS SJIEKTPHUECKOro 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIHMKU MArHuTHOI'O II0JIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmynaupoBaTh TmpobieMy (3amady) M TUIMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsaMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIpU 3TOM BLI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHWH; TMpPU ITOM KOHCTPYHMPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpUMEHTa, YydueOHO-
UCCIIEIOBATENbCKON M MPOEKTHOM JESATENbHOCTH C HCIOJIb30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BeNWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ PEIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUSA

Hcnonp3oBaTh mpu  pelieHUd yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
HMHTEpIpETAllMi M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
uH(OpMAaLIUY, TOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHUKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUSI MAalIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMM, MJISI COXpPAHEHUs 3[0pPOBbS U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh JIESATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXXI0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Kox npoBepsiemoro

3JIEMCEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®uzuka — Hayka o mnpupoje. Hayunbie
METOJbl TO3HAHUSI OKPYXKAIOIIETO MHpa.
Ponp skcnepuMeHTa M Teopuu B Ipoliecce
MO3HAHMUSI  MPUPOJABI.  DKCIEPUMEHT B

¢busuke

1.2

MogenupoBanue (U3NYECKUX SIBICHUA U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
@®usnyeckue 3aKoHbl U Teopuu. ['paHuib
NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBud. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IIPAKTHYECKOU

JIeSITEILHOCTH JTI0AeH

MEXAHUKA

KMHEMATHKA

2.11

MexaHn4deckoe JABHIKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOTO

neuxkeHust. CucreMa orcuéra. TpaekTopus

2.1

212

[lepemerenue, CKOpOCTh (cpennsis
CKOpPOCTb, =~ MTHOBEHHas  CKOpPOCTh) |
YCKOpEHHE  MaTepuallbHOW  TOYKH, HX
MPOEKIIMM Ha OCH CHCTEMBl KOOpPIUHAT.
CrnoxeHue TmepeMelleHUH | CIO0XKEHUe

CKOpocCTei

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsiMojiuHeiiHoe — nBwkeHue.  ['paduku

3aBUCUMOCTH KOOpJAHWHAT, CKOpPOCTH,



2.14

YCKOpEHHUsl, MNyTH W  TepeMelleHus
MaTepHabHOW TOYKH OT BPEMEHHU
CBobosHoe najienue. Y CKopeHue

CBOOOIHOTO MaIeHUS

2.15

2.16

2.1.7

Kpusonunuelinoe nsuxeHue. PaBHOmepHOE
IBUKCHME  MAaTE€pUAIIbHOM  TOYKM IO
OKPY>KHOCTH. YTJO0Bas CKOPOCTb, JTUHEHHAA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

TexHudeckue  yCTpPOMCTBA:  CHUIOMETP,
JBUKCHHUE CHApS/IOB, LIEMHBIE U PEMEHHBIC
nepegadu

[IpaxkTrueckue paboTHL. N3smepenue
MIHOBEHHON  ckopoctd.  MccienoBanue
COOTHOILIEHUS MEXy NyTSIMH,
IIPOMICHHBIMU TEJIOM 3a I1OCJIEI0BATEIbHbIC
paBHbIE  IIPOMEXYTKM  BpEMEHU  IpU
PaBHOYCKOPEHHOM JIB)KEHUU C HAadaJIbHOU
CKOPOCTBIO, paBHOM Hymw0. M3yuenue
JBVKCHMSI IIApHKa B BA3KOM JKUIKOCTH.
W3ydyenue nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

2.2.2

IIpunnun  or”HocurensHOoCcTH — [amuites.
IIepBeii 3axkoH Hprorona. Muepuunanbhbie

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpunHuMn

CYNEPIIO3UIUN CUIT

2.2.3

2.2.4

Bropoii 3akon HeroToHa 11 maTepualbHON
TOYKM B HMHEPLHUAIBHOW CUCTEME OTCUETa
(UCO). Tperuit 3akoH HproToHa ans

MaTCpHaJIbHBIX TOUCK

3akoH BceMupHOro TaroreHus. Cuia

TSAXKCCTH. HCpBaH KOCMHYCCKasA CKOPOCTh.



2.3

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJBKEHHS W CWIa TPEHHS  IOKOS.
Koapdpunment TPEHHUS. Cuna
CONPOTUBIICHHUSI TPH [BIDKEHHHM Tela B

KUAKOCTHU HUJIM Ira3c

HOCTyHaTe.HBHOe n BpamaTCiIbHOC

JBIDKEHUE a0COIIOTHO TBEPIOTO Tela

2.2.8

MoMeHT  cuibl  OTHOCHTEIBHO  OCH
Bpamenuss.  Ilmedo  cmibl.  YcnoBus

paBHoBecus TBEpaoro tena B MCO

2.2.9

2.2.10

TexHuueckue yCTpOﬁCTBaZ IIOJIINITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpaxkTnueckue paboTHI. N3yuenne
IBUKEHHsT  Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOJ JICHCTBHEM HECKOJIBKHX
cwi. HMccnepoBaHue 3aBUCHMOCTH — CHII
yIPYTOCTH, BO3HHUKAIOIINX B
nedopMupyeMoil TpyKHUHE U PE3HMHOBOM
oOpasiie, OT BEIWYUHBI WX Jedopmaiuu.
HccnenoBanue yCIOBUI paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALEHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUagbHBIX TOYeK. MMiynbc cuibl U
U3MEHEHHE UMITyJIbCa Tella

2392 3akoH coxpaHeHus umnyiasca B HCO.

s PeakTnBHOE ABMKEHUE

2.3.3 PaGora cubl

234 MOIIHOCTE CHIBI

235 Kunernueckass sHeprusi  MarepHaIbHON

o TOYKH. Teopema 0 KHHETUYECKON SJHEPTUU

2.3.6 [Torennmansuas sHeprus. [loTeHnuanpHas




3.1

JHEprus YIpyro Jne(pOopMHUPOBAHHON
npyxuHsl. lloreHnumanbHas »Heprus Ttena

BOIH3HU IIOBEPXHOCTHU Semnn

HOTCHHI/IaJ'IBHBIe n HCIIOTCHIHUAJIBHBIC

cwibl. CBs3b pabOTHl HEMOTEHIIMAIBHBIX

2.3.7 CWJI C U3MEHEHHEM MEXaHMYECKOW DHEpruu
CHCTEMBI  TeI. 3aKOH  COXpaHEHUs
MEXaHUYECKOM sHeprun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS

239 TexHudeckue ycTpoucTBa: ABUKEHUE PAKET,

- BOJIOMET, KOTIEp, IPY>KUHHBINA MHCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3u

23.10 CKOpPOCTEH TeJN Tpu HEYNpyroM yaape.

Hccnenoanue cBsA3M pa6OTLI CHIIBI C

H3MCHCHHEM MEXaHHMYISCKOM OHCPIryuu TCjia

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

311

OcHOBHbIE  TIOJIOKEHUS ~ MOJIEKYJISAPHO-
KUHETHUYECKOH  TEOpPHH. BbpoyHnoBckoe
JBIDKCHHUE. Huddysus. Xapakrtep
JIBUKCHHUSI ¥ B3aUMOJICUCTBUS ~ YACTHII

BCIICCTBA

3.1.2

Mogenu cTpoeHusl Tra3oB, XUIKOCTEHM U
TBEPIABIX TE€M W OOBSICHEHHE CBOMNCTB

BEIIIECTBA HA OCHOBE ATUX MOJICICH

3.13

3.14

Macca wmonekyn. KonmnuecTtBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.15

Mopnens wuneanbHoro rasa. (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOPHU UICATIBHOI'O Ir'a3a

3.1.6

AOconroTHass — Temmeparypa Kak — Mepa

cpenHeﬁ KHHETHYECKOMN SHEPTHUU TCIJIOBOTO



3.2

3.1.7

JBW>KEHUA yacTull rasza. [llkana temneparyp
KensBuna
VpaBuenue Knamneiipona — Menpaeneesa.

3akon JlaapTOHA

3.1.8

l'azoBeie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

n3o0xopa, u3obapa

3.1.9

3.1.10

321

3.2.2

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapomerp

[Ipaktuyeckue pabotel. M3mMepeHne macchl
BO31yXa B KJIACCHOM KOMHAre.
Uccnenosanue 3aBUCHUMOCTU MEXKITY
IapaMeTpamMM COCTOSIHUSL ~ Pa3pesKEHHOTrO

rasa
OCHOBbI TEPMOJAMHAMUKHN

TepmoanHamuueckas cucreMa. BHyTpeHHSA
JHEpPrusl TEPMOAMHAMUYECKOM CHCTEMBI U

CcocoObl €€ U3MEHEHUS
KomuuectBo TEIJIOTHI u pabora.
BryTtpennss JHEprus OJIHOATOMHOTO

NACAJIBbHOIO ra3a

3.2.3

Bunel temonepenaun: TEIIONPOBOJHOCTD,
KOHBEKIIHs, H3IydeHue. TermroémMkocTh
Tena. YaenpHas TEIUIOEMKOCTb BELIECTBA.
Pacuér  konmuuecTBa  TEMJIOTHI  MIpH

TCIIIOEepeaadec

3.24

3.25

[TepBrIit 3aKOH TEPMOAUHAMUKHU.
[IpumeHenue IIEpBOro 3aKOHA
TEPMOJNHAMUKHI K H30IIPOLIECCaM.

I'padmueckas unTepnperanus paboThl ra3a
Tennossle MamuHbl. [IpuHIMNBL AECTBUSA

TCIIJIOBBIX MalllvH. HpCO6pa30BaHI/IH

OHEPIrun B TCIIJIOBBIX MalllMHax.




3.3

Koaddurnment nmonesnoro aeicTeus (manee

— KII1) rermosoit mammuel. Hukn Kapuo u

ero KIIJI
Bropoii 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs mpoleccoB B  MPUPOJIE.
o TennoBble  ABUTaTeNnH.  DKOJIOTMYECKHE
MPOOJIEMBI TETIOIHEPT e TUKH
TexHuueckue  yCTpOWCTBA:  JIBUTaTelb
3.2.7 BHYTPEHHETO CrOpaHMsI, OBITOBOM
XOJIOAWIBHUK, KOHAULMOHED
328 IIpakTrueckue paboTHI. H3mepenne

YAEIBHON TEMITOEMKOCTH

AT'PETATHBIE COCTOSAHNM A BEILECBA. ®A30BbIE
ITEPEXO/IbI

[TapoobpazoBanue u KOHJICHCALIU.

331 Hcnapenne u kunenue. YpaenpHas TEILIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TCMIICPATYPhI KUIICHHUA OT AaBJICHUS

332 AOCOIIOTHAsT ¥ OTHOCHUTEIbHASA BIAXKHOCTH
Bo3ayxa. HacelmenHslii map

Teépmoe Teno. Kpucramnmyeckue u
333 amop¢Hble Tena. AHH30TPOIHUS CBOWCTB

KpuCTaJlJIOB. )KI/II[KI/IG KpucTalJibl.

COBpCMeHHBIe MaTcpHuaJIbl

334 IInaBneHue u KpucTajlin3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus
3.35 YpaBHEHHE TEIIOBOTO OaaHca

TexHudeckue yCTpOWCTBA: TUTPOMETP U
TICUXPOMETp,  KaJOPUMETP, TEXHOJIOTUH
3.3.6 MOJTyYCHUsI COBPEMEHHBIX MaTepHaioB, B
TOM qucIe HaHOMaTepHaJoB, u

HaAHOTCXHOJIOTNH

337 [IpakTnueckue paboTHI. N3smepenune
BJIQ)KHOCTH BO3/1yXa



OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

Onexkrpuzauust Tel. OJIEKTPUUECKUN 3apsil.

Z[Ba BUAA SJICKTPUYCCKUX 3apsa10B

4.1.2

4.1.3
414

415

[IpoBoaHMKH, TUDIIEKTPUKU u
MIOJIYIIPOBOIHUKH

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexrpuueckoe mnone. HanpsxkéHHocTh
ANEKTPUYECKOTO OIS [TpunHuun
cynepno3uuu. JIuHUM ~ HaNpsKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

4.1.6

Pabora cun QJICKTPOCTATUYUCCKOI'O IIOJIA.

Ilorenuuan. Pa3HocTh MOTEHIIHMATIOB

4.1.7

[IpoBOAHMKY U TUANEKTPUKH B MMOCTOSHHOM
anekTpuyeckoM nosie.  Jluanekrpuueckas

IIPpOHUITACMOCTDb

4.1.8

DNEKTPOEMKOCTb. Konpnencarop.
OneKTpOEMKOCTh IJIOCKOIO KOHJEHCAaTopa.

3HeprI/I${ 3apSAKCHHOT'O KOHACHCATOpa

4.1.9

4.1.10

TexHnueckue ycTpOHCTBA: 3JIEKTPOCKOIL,
ANEKTPOMETP, AIEKTPOCTaTUYECKas 3aluTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN IPUHTEP

[IpakTnueckue paboTHlI. N3smepenune

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

YcaoBus CYIICCTBOBAHUA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. WcTouHHKHN TOKA.

Cuia Toka. IlocTOSSHHBIH TOK

4.2.2

HaHpH)KCHI/IC. 3akon Oma IJId ydacCTKa ICu

4.2.3

DNEKTPUUYECKOE CONPOTUBIICHUE. Y IEIbHOE

COITPOTUBJICHHUEC BECIICCTBA




4.2.4

4.2.5

[MocnenoBarenbHOE, napajiesbHoe,
CMEIIAHHOE COCTMHCHHE TIPOBOTHUKOB
PaGora asnekTpuyeckoro Toka.  3aKOH

Hxoynsa — Jlenua

4.2.6

4.2.7

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

anexTpoiaBxkymas cuna (ganee — DC) u
BHYTPEHHEE COIPOTUBICHUE MCTOYHUKA
ToKa. 3akoH OMa JyIsl IOJTHOW (3aMKHYTOI)

BHCKTPHHGCKOﬁ OCIIn. KOpOTKOC 3aMbIKaHHUE

4.2.8

4.2.9

DNeKTpOoHHAsT  MPOBOAUMOCTh  TBEPHBIX
METaJUIOB. 3aBHCHUMOCTh COMPOTUBIICHUS
METaJJIOB oT TEeMIIEPaTyphI.

CBepxnpoBOIMMOCTb

OnexTpuueckuid Tok B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4211

[TonynpoBoiHUKWU. CobcTBeHHas u
MpUMeCHas MIPOBOJIUMOCTD
IIOJIYIIPOBOXHUKOB. CaoiicTBa p-n
niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

ONEKTpUYECKH TOK B  DJIEKTPOJIMUTAX.
DNeKTpOIUTHYECKAs JUCCOLIMAITHS.

DneKTpoan3

4.2.12

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENbHBIE U HECAaMOCTOSITENLHBIHN
paspsa. Paznmuunbie TUIIBI
CaMOCTOAITEJIBHOTO  paspsiaa.  MoyHuS.

IIna3zma

4.2.13

TexHnueckue  yCTpONCTBA:  amIepMerp,
BOJIBTMECTP, PEOCTAaT, HUCTOYHUKHU TOKa,
JJIEKTPOHArpeBaTENbHbIE npudopHl,
3JEKTPOOCBETUTEIIbHBIE puoOOPHI,
TEPMOMETP CONPOTHUBJICHMS, BaKyyMHBIN
INOJ, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJ'IynpOBOI[HI/IKOBHﬁ JUO0a, raJlbBaHHKa



11 KITACC

Kon
pa3jiena

4

4.2.14

Koanposepsiemoro

3JIEMCEHTA

[IpakTrueckue padoTHL. Nzyuenue
CMEILIAHHOTO0 COEAMHEHUSI PE3UCTOPOB.

Namepenne DJIC uUCTOUHMKA TOKa U €ro
BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIMU3a

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

4.3

43.1

4.3.2

4.3.3

ITocTostnabIC MarHuThbI.

B3aI/IMOIICI7ICTBI/I€ IIOCTOSIHHBIX MarHuToOB

MaruauTtHOoe mosie. BexkTop MarHMTHOM
uHAyKuuu. lpuHnun —cynepno3uiuu.
JIuann marauTHOM MHAyKuuu. KapruHa
JUHUMA MArHATHOM HWHAYKUUU  TOJS

ITIOCTOAHHBIX MaroHuToB

MarauTHoOe 1oJIe TIPOBOJHUKA C TOKOM.
Kaptuna nmHMii mons  ATUHHOTO
prIMOFO HpOBO)IHI/IKa nu 3aMKHYTOFO
KOJIBIIEBOTO TPOBOJHHUKA, KATYIIKA C
TOKOM. OmbIT Opcrena.

BiauMoneiictBue IMPOBOAHUKOB C TOKOM

4.3.4

Cuia Amriepa, e€ MOJyJb U

HaITpaBJICHUC

4.3.5

4.3.6
4.3.7
4.3.8

Cuna  Jlopenuma, e€ Moayip H
HarpasiieHue. JIBUMKEHUE 3apsyKEHHOU
YacTUIbl B OJHOPOJHOM MAarHUTHOM

nosie. Pabota cunel Jlopenna
SIBneHue ANEeKTPOMArHUTHON UHAYKITUU
[ToTok BeKTOpa MarHUTHOW MHIYKIIUH

OJ1C WHTYKITUH. 3akoH




3JIEKTPOMArHUTHON MHAYKIMK Papanes

Buxpeoe »snekrpuyeckoe mnojse. IC

HWHAYKIOWUHW B MPOBOAHUKE, ABMIKYHICMCH

439 MOCTYIaTEeIbHO B OJTHOPOJTHOM
MarHuTHOM TI0JIE
4.3.10 [IpaBuio Jlenma
NHAYKTUBHOCT. SIBnenue
43.11
camounaykiuu. 9J1C caMonHayKIuu
DHeprus MarHUTHOTO TOJISI KATYIIKH C
43.12
TOKOM
4.3.13 DJNEKTPOMAarHUTHOE TT0JIe
TexHuyeckue YCTPOWCTBA: MOCTOSHHBIE
MAarHUTHI, AJIEKTPOMATHUTHI,
4.3.14 3JIEKTPOJBUTaATElb, YCKOPUTEIH
JJIEMCHTAPHBIX YACTHIl, WHIYKIIMOHHAS
neyb
[Ipaktnueckue  paborel.  W3yuenue
MarHUTHOTO TOJS KaTyIIKd C TOKOM.
4315 HccnenoBanue n€MCTBUS MOCTOSHHOIO

MarHura Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS

3JI€KTpOM8.FHPITHOI>i HHAYKIOUN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.12

Komnebarenpnass cucrema. CB0OOOIHEBIE
koJyiebanusi. ['apMoHnyeckue KosieOaHusl.
[lepuon, wacrorta, ammiutyna u ¢aza

KoJieOaHuit

[IpyxuHHBII MasITHUK.

Maremarnueckuii MasITHUK

513

5.14

YpaBHEHHE TAPMOHUYECKHUX KOJICOAHUH.
Kunematnueckoe U AMHAMUYECKOE

OMUCAaHME KOJIEOATEIBHOTO JIBUKCHUS

[IpeBpamenue SHEPIUU pu




5.15

rapMoHMYeckux  KoneOaHusix. CBs3b
aMIUTUTYJbl ~ KOJIeOAHUM  HMCXOJHOM
BEJIMYMHBI C aMIUTUTyJaMU KoJieOaHMi

€€ CKOPOCTHU U YCKOPEHHUS

Konebarenbupiii  koHTyp. CBOOOIHBIE
JNMEKTPOMArHUTHBIE  KOJeOaHHs B
UJICaTIbHOM  KOJIeOaTeIbHOM  KOHTYDE.
AHanoruss MexIy MEXaHUYECKUMH U
OJICKTPOMAariHMTHBIMHA KOJI€OaHUSIMH.

®opmyna Tomcona

5.16

3aKoH COXpPAaHEHHS  DHEpruud B

nacaJIbHOM KoJie0aTeIbHOM KOHTYpC

5.1.7

5.18

BoinyxxneHnsie MEXaHUYECKUE
koieOanusa. Pezonanc. Peszonancuasg
KpHBasl. BoinyxneHnsie

OJICKTPOMArHMuTHBIC KoJieOaHusl.

[lepemennbiii  Tok. CuHYyCOUAANBHBIN

HCpCMeHHHﬁ TOK.

5.1.9

MouHocTh HEPEMEHHOT 0 TOKA.
AMIIUTYAHOE 51 JIEHCTBYIOLIEE

3HAYCHHUEC CUJIBbI TOKA U HAIIPAKCHUA

5.1.10

5.1.11

5.1.12

Tpauchopmarop. [Ipoussoxactso,
nepenaya u norpebdyeHue
INEKTPUYECKOU JHEPIUM.
DKOJIOTHYECKHE pucKH npu
IIPOU3BOJICTBE DJIEKTPUUYECKON DHEPIHH.
KynsTypa HCIIOJIb30BAHNUS

3JIEKTPOIHEPTUHU B MOBCEHEBHOMN KU3HU

TexHudeckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JTUHAH
aJIeKTpoIiepeaayd

[Mpaktryeckue padoTel. MccnemoBanme

3aBUCHUMOCTH nepuoaa MaJlbIX

KoJieOaHUW Tpy3a HAa HUTH OT JIMHBI




5.2

HUTH U Maccel rpys3a. HccrnenoBanue
MePpEMEHHOT0 TOKa B  IeNu U3
MOCTIEI0BATENBHO COETMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

521

5.2.2

MexaHnudeckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi. [lepuon. Ckopocthb
pacrpocTpaHeHHsi ¥ JITMHA  BOJIHBIL.

HonepeqHHe 1 OpOJ0JIbHBIC BOJIHBI

Wntepdepeniuss u  audpakius

MCXaHHNYCCKHX BOJIH

523

524

3Byk. Ckopocts 3Byka. I'pomkocts

3ByKa. Beicora Tona. TemOp 3Byka

DONEeKTpOMarHuTHbIE BOJIHBI. Y CJIOBHUSA
U3IY4YEHUS! DSJIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrauus BektopoB E, B u

UB 3JICKTpOMaFHI/ITHOI71 BOJIHC B BAKyyM€

5.25

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXkeHHe, IpeoMIIeHuE,
HOJIpHU3anus, mudpaxuus,
uHTEpPepeHIus. CkopocTb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[lIxkana  2IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne dIEKTPOMarHUTHBIX BOJIH B

TE€XHHUKE U OBITY

HpI/IHIII/IHI)I pPagruoCBA3U U TCIICBUACHUS.
Pa,Z[I/IOJ'IOKaI_[I/IH. 9HeKTp0MarHI/ITHOG

3arpsAI3HEHUE OKPYXKAIOILIEH CpeIbl

TexHuueckue YCTpOMCTBA:
MY3bIKAJIbHbIE WHCTPYMEHTBHI,
YABTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE
U MEQUIMHE, pajaap, pPaguonpUEMHHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-

ICYb



5.3

OIITUKA

53.1

5.3.2

[Ipsimonuueitnoe pacnpocTpaHEeHHE
CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OtpaxkeHune cBeTa. 3aKOHBI OTPaKEHUS
ceera. IloctpoeHne u300pakeHHii B

IIJIOCKOM 3€pKaJIC

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPETIOMIICHUS
cBera. AOGCOTIOTHBIH MOKa3areib

IIpCIOMIICHUSA

5.34

Iomnoe BHYTPCHHEE OTpaXKCHHE.
[IpenenbHbIin yroi IIOJIHOT'O

BHYTPCHHCT'O OTPAKCHUA

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

Hucnepcust cBera. CHOXHBIA cOCTaB

Oenoro cBera. L{Bet

Colwuparonue U pacceuBaronue JHH3bI.
Tonkas nmuH3a. DOKYCHOE pacCTOSIHUE U
OIITHUYECCKas culia TOHKOU JIMH3HBI.
[Tocrpoenue M300paKeHUH B
COOMPAIOIINX U PACCEHBAIOIINX JIMH3AX.
dopmyna TOHKOW JHH3BL. Y BEIUYCHHE,

JaBaeMoe JIUH30U

Hpe,ZLCJIBI MNPUMCHUMOCTHU

r€OMETPUYECKON ONTUKH

HNurepdepennius cera. KorepeHTHbIe
UCTOYHUKHU.  YCJIOBUS ~ HAOMIOACHUS
MaKCHUMYyMOB u MHUHUMYMOB B
UHTep(EPEHIIMOHHONW KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UICTOYHUKOB
Hudpakuuss  cBera. JudpaxiuonHas
pemeérka. VYcnosue HaOIIoAeHUS
[JIABHBIX MAaKCUMYMOB TIpH TaJCcHUHU
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY

[Tonapuzanus ceera




TexHuueckue yCTpONCTBA: OYKH, JIYIa,

¢doroanmapar, NPOESKUMOHHBINA ammapar,

5.3.11 MMKPOCKOII,  TEJIECKON,  BOJOKOHHAas
onTvka, Ju(pakIUOHHAsS  PeméTKa,
TOJIAPOU T
[Ipaktrueckue pabotel. M3Mepenue
MoKasarens MIPEIOMIICHUSI.
5.3.12

HccnenoBanue CBOMCTB M300paKeHUH B

nuH3ax. Habmonenue aucnepcun ceera

RJIEMEHTHI CTIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynater TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJIA CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENBLHOCTD OJJHOBPECMCHHOCTH.
3aMeIIJIeHI/Ie BpEMCHHU M COKpaliCHUC

JUINHBI

6.3

6.4

DHeprus ¥ UMOYJAbC  CBOOOJHOM

YaCTHULbI
CBs13p Macchl ¢ SHEpruerd U UMIYJIbCOM

CBOOOJHOW 4YacTUIBl. DHEPrusi MOKOs

CcBOOOIHOM Y4aCTHIIEI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOI OIITUKH

7.11

®ortonbl. ®opmyna Ilmanka cBsa3u
SHeprud (GOTOHAa C €ro YacTOTOM.

DHeprust 1 UMITYJIbC POTOHA

7.12

OTkpsbITHE u UCCIIeIOBaHKe
¢dotordpdexra. Onbitel A.I'. CTonerona.

3akoHb! poTo3ddexra

7.1.3

YpaBHeHue DOHHIITENHA s

¢dotorddexra. «KpacHas  rpaHuna»

dotordpdexra



7.2

7.3

7.1.4

Hasnenue cBera. OnwiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

7.2.1

TexHuueckue YCTPOWCTBA:
(dhoTosmeMeHT, (HOTOMATUMK, COTHEUHAS

Oarapesi, CBETOAHMO/T

CTPOEHUME ATOMA

Monens atroma Tomcona. OnbITEI
Pezepdopaa no uccnenoBanuto
cTpoenus aroma. [Inanerapnast Mmojenb

aToMa

7.2.2

[Tocrynater  bopa.  UH3nyuenune wu
noryoneHue (OTOHOB NpU IEpexone
aToMa C OJHOTO YPOBHsI JHEPruu Ha
npyroii.  Buael  cnektpoB.  Choektp

ypOBHefI OHCPIrur aToOMa BOAOpOda

7.2.3

7.24

BonnoBelie cBoiicTBa yacTul. BonHbl ne
Bpoiiis. KopnyckynspHo-BOITHOBOM
nyanu3M. Jludpakius 3JIeKTPOHOB Ha
KpUCTaIax

CnoHraHHOe u BBIHYKJICHHOE
W3y4eHHE. YCTPOWCTBO W NPUHLHI

paboThI na3epa

7.2.5

TexHnueckue YCTPOWCTBA:
CHEKTPaJIbHBIM aHaIN3 (CIEKTPOCKOM),

JIa3ep, KBAHTOBBIN KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuueckue pabotel. Habmonenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metonpl HaONIOEHUS M perucTpanuu

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE PATUOAKTUBHOCTH. OIBITHI
Pezepdopna mo ompeneneHuro cocTaBa
pamuoakTUBHOrO u3NydeHus. (CBoiicTBa

anbpa-, Oera-, ramMmma-u3JIy4eHHUs..



7.3.3

Biusane pPaaAnOaKTUBHOCTU Ha XHBBIC

OpraHU3Mbl

OTkpplTHE NpPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa ['erizenbepra —
NBanenko. 3apsin sapa. MaccoBoe unciio

siapa. M3oTonsl

7.3.4

Anwda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIM  OeTa-pacman. ['amma-
u3llydeHue. 3aKOH  PaJUOAKTUBHOIO

paciiaaa

7.3.5

7.3.6

9HeerH CBA3M HYKIIOHOB B A1peC.

SAnepusie cunbl. Jlepekt Macchl siapa
Snepusle peakuuu. JleneHue u CUHTE3

snep

7.3.7

7.3.8

7.3.9

Snepubiii  peaktop.  TepmosiaepHbIit
cunte3. I[IpoOieMbl W TEPCIEKTUBBI
SIIEPHOM  SHEPreTHKU. OKOJOTUYECKUE

ACIICKThI ﬂIIGpHOfI SHEPIrCTUKHA

OnemeHTapHble 4acTUlbl.  OTKpbITHE
[IO3UTPOHA. DyH1aMeHTAIIbHbIE

B3aUMOJCHCTBUSA
TexHu4eckue yCTpOMCTBA: JO3UMETP,
Kamepa BuibcoHa, sAIepHBIN peakTop,

aroMHas bomOa

7.3.10

[Ipaktuuyeckue pabotsl. MccnenoBanue
TPEKOB YacCTHUIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Be3us, sipkue
3Bé3}IBI, IIJIaHETHI, nux BUINMOC

NIBUJKEHUE

8.2

Conneunas cucrema. Ilnanersr 3emHOM
rpynmnsl.  [lmaHeTel-ruranTel ¥ HX

CIIYTHUKH, KapJIMKOBBIC IIJTaHCTHI.



Mairsie Tera ComHEUYHON CUCTEMEI

8.3

8.4

Connne, d¢orochepa wu  armocdepa.

CoHeuHas akTHBHOCTD

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPHUCTHKU:
Macca, CBETUMOCTb, PaIyC, TEMIepaTypa,
HX B3a1MOCBSI3b. Jlmarpamma
«CTIEKTPAJIBbHBIA KJIACC — CBETUMOCThHY.
3Bé3MpI IVIABHOM IOCIEAOBATEIHHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTEY IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

8.7

Bnyrpennee CTpOCHUE 3BE3I.

COBpeMCHHLIC IpeaACTaBICHUA 0
IPOUCXOXKICHUN MW 3BOJIFOIHUU COJ'IHI_[a n

3BE31. DTanbl )KU3HU 3BE3I

Mneunsii Ilyte — Hama ['amakTuka.
ChnupanbHasgs  crpykrypa ['anmaktuku,
pacmpeneieHue 3BE3M, Ta3a M IBLIM.
[lonoxenne u pBuwxenue CoiHua B
lanaktuke. Ilnockas u chepuueckas

noacucTeMsbl I'amakTuKu

8.8

Tumnel ranakTuk. Paguoramaktuku u
KBazapel. UYEpHBIE IBIPpHI B sSApax

TaJJaKTHUK

8.9

8.10

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaOOma. PasOeraHue rajakTHK.
Bospact u paguyc Bcenennoil, teopus
bosbmioro B3peiBa. Mogens «ropsuen

Bcenennoi». PennkroBoe nznyuenue
Macmrabnast  ctpykrypa BcenenHoil.

MeraraakTuka. Hepewménnsie

MpoOJIeMbI ACTPOHOMUU




