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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'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
OIPENENAIOTCS OCHOBHBIE LIEIM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEAHEr0 OOIIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoapHbIN Kypc GU3HKK — cHCTEMOOOpa3yIomui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMA  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



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

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUMHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsIeTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

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

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

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIH30BAHUS U IKOJIOTHYECKOM 0€30MMacCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTAaBICHUSAX O NPHUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



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

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (UM3MKM WM B YCIOBHUAX HMHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTOpHOTO O00OPYAOBAHUS JOJKHBI OBITh MOCTPOECHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOyYaOUIMXCS K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

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

e (opMupoBaHME HAYYHOIO MHMPOBO33PEHHS KaK pE3yibTara HW3YYECHUS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

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

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (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 pEIIEHUs pPa3IUYHbIX 3a7a4 C $SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

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

e CO3JaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenune ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
obOpazoBanusi otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (GU3MKE TMepeyeHb JabopaToOpHBIX U
MPAKTUYECKUX palbOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBENEeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEHN 00yUYaroIIMXCA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

®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.
du3nyeckre 3aKOHBI U TCOPUH. [ paHUIBI TPUMEHUMOCTH (DU3UICCKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

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

CBobosHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

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

TexHuyeckue yCTpPOCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CHUIOMETD,
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 naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.

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

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

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

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJL.

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.

VY cioBus paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HccnepoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeEJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

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

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUYECKOW IHEPTUu
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
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



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

TexHuyeckue yCTpOMCTBA W 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 MEXMOJIEKYJISIPHOTO
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 M3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOco0bI €€ n3meHeHus. KonnmuectBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhiii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OITOBOW XOJIOIUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) TeIa IpH TeIUionepeiaye.

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. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckrue yCTpOCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

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



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOpa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MoJHOM (3aMKHYTOM) 3JIeKTpUdecKoi enu. KopoTkoe 3aMbIKaHUE.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

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



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 CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABWXKYIIEeH CHibl. KopoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

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

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOIEIIb, U3MEPEHUE.

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

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

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

11 KJIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM WMHAyKUUW. KapTuHa NWMHWANA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

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

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOJABMXKYINAsA CHIa HWHAYKIHH. 3aKOH JJIEKTPOMATrHUTHOU
nHaykunu dapazes.

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

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MAarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYILIEH CHIIBI MHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

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

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

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

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

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

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

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

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

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

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAasl /IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
IperoMIICHUE, MOJSIpU3alus, AMPPaKius, UHTEpPepeHIus.

Tema 3. Onmuxka

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

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

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEHIIMOHHON
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 yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckre 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.

Pa3zaea 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHHUE BPEMEHU U COKPAILICHHE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

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

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

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

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

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eitzenGepra—
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 s1I€ep.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMoieicTBUs. EMUHCTBO u3nueckoii KapTUHBI MUpA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McrTounuk sHeprum ConHI@ W 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM MOCJIENOBATEIIBHOCTU. 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. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

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

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00béMa Tel.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEMIETKH, CHEKTPATbHBIN
aHaJIN3.



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, pPaJuONpPUEMHMK, TEIEBHU30P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenune ydeOHOTO TpenMmera «®Du3nWka» Ha YPOBHE CpPEIHETO OOIIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmera «Duznkay JOIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

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

YMEHHUE B3aUMOJEHUCTBOBATH C COLUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

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

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAINIPEIMETHBIE PE3YJIBTATDBI

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



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJACP>KaHUS, MPUMEHEHHUIO Pa3IHMYHBIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (HU3UKE B TMPAKTUYECKYIO 0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

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

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACcTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
uH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHUE HA YPOKax (PU3HKHU U BO BHEYPOUHOU JACATEIHHOCTH;
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 M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

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

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

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIbHOCTh 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 BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

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

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO TNPUHUMATHh PEIIEHUS 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 MIPABO U MPABO JAPYTUX HA OIMIUOKH.

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

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIOCOOHOCTh QJaNTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE 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 KOHPIHKTHI.

HPEAMETHBIE PE3YJIbTATBI

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

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW 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 Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

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



ANEKTPOAMHAMUKU:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HCIAPEHUE, KOHACHCALMs, TUIABJIEHUE, KPUCTAIUIA3AlUs, 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 JIBW)KEHUE, UCIONb3Ys (DU3NUECKUE BEIIMYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT MCIOJIB3YEMBIX BEIUYUH, 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: DJICKTPUUYECKUMN 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNIN CYNEPNO3ULIUUA CWJI, MPUHIUI PABHOMNPABUS HHEPLUAIBHBIX CHUCTEM
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 KyloHa, mpu 3TOM pasidyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO MCIOJb30BAHUS 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 YCTAHOBKY W3 MPEMIOKEHHOr0 O0OpPYIOBaHUSA, MPOBOJIUTH OMNBIT H
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  MEXIYy  (QU3WYECKUMHU  BEIUYMHAMH  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 TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a1a4i: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIs MOUCKA, CTPYKTYPUPOBAaHUS, UHTEPIIPETALUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONMYJIIPHON MH(GOPMALIMH, TOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHWE NPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

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



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 paCCMAaTPUBAEMOM MTPOOIEMBI.

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

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHUK CBETA, S/ICPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakius U MOOJApU3aAlMSg CBETa, JUCHEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (IEKTPUUYECKUE, MArHUTHEIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, JEKTPOJBIKYINAsI CUila, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHUE 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 KBAHTOBBIE SBJIECHUS M MPOLECCHI, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIB3YEMbIX BEJIMYMH, WX OOO3HAUYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeILHOIO
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 JHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIbI, 00JacTH)
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;

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUIO (DU3NYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, 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 OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEICKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



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

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY paCCyXIEHHI C ONopoil Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHONW MH(pOpPMAIUH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, 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.
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TEMATUYECKOE ILJTAHUPOBAHME'

10 KJIACC
HaumenoBanue
Ne OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3aenoB U TEM [IporpamMmmHoe coziepxanue
wn y4eOHOTO0 IpeamMeTa obygaiompxcs

Paznen 1. ®u3uka u MeTOIbI HAYYHOI'O MO3H

AHUA

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

HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bI TO3HAHUS Y TEOPETHYECKHUX ) METOJIOB ITO3HAHUS
OKPY’KaIOILET0 MUPA. OKPYarOILEro MUpa.
Ponsb 3xkcniepumenTa u reopun OO0cyxaeHue rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TTO3HAHUS IPUPOJIBI. (du3nyeCKUX 3aKOHOB U TEOPHIl.
DKCHEepUMEHT B (PUBHKE. Pabora B rpymnre 1o noaroToBke
MopenupoBanue pU3MUECKUX KOPOTKHUX COOOIIEHHI O pOJIK U MECTE
SIBJICHUM U mipo1ieccoB. HayuHbie (GU3UKY B HayKe U B MMPAKTUYECKOU
runotresbl. PU3N4ecKue 3aKOHbI JeSATEIbHOCTH JIIOJIEH.
¥ TeOpHH. I'paHuIbl NPUMEHUMOCTH | JIeMOHCTpalys aHAJIOTOBBIX
¢uznyeckux 3aKoHOB. [IpuHnun U U (GPOBBIX U3MEPUTETHHBIX
COOTBETCTBHUSI. pUOOPOB, KOMIBIOTEPHBIX JATYUKOB.
Ponb 1 Mecto dusuku OcBoeHnEe OCHOBHBIX MPUEMOB Pa0OThHI
B (hOpMHPOBAHUH COBPEMEHHOU ¢ uudpoBoi nadoparopueil no pusuke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH

Hroro no pazaeny 2

! TIpu paspabotke paGoueil HPOrpaMMEI B TEMATHUYECKOM IUIAHMPOBAHHH JOJKHBI OBITh YUTEHB BOSMOXHOCTH HCIOIB30BAHHS SNEKTPOHHBIX (LH(POBBIX)

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

2.1

Kunematuka

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

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

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

Y [IEPEMEILICHUS] MaTepUaIbHON
TOYKHU OT BPEMEHU.

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

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

LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudeckue ycTpoucTaa

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

3a MOCJIeA0BaTENIbHBIE PABHbIE
IIPOMEKYTKHA BPEMEHHU

IIPY PAaBHOYCKOPEHHOM JIBH>KEHUN

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

Y PEMEHHBIE [TepeAaun ABUKECHUS;

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

Pelenue pacueTHbIX 3a7a4 C SBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYT
KHHEMAaTHUKH.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHMHEMaTH4YECKUX
BEJIMYMH OT BPEMEHU

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

¥ PAaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBUOKECHUSL.

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

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

2.2

JInHamuKa

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

Herorona i1 MmaTepuaibHON TOUKMU.

Tpernii 3akoH Herotona

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

CpaBHeHME MacC B3aUMOICUCTBYIOIINX
TeIL.

N3yuenne 3aBUCUMOCTH CHJTBI
YOPYTOCTH OT iepopmaIiu; CpaBHCHHE
CHJT TPEHUS TIOKOS, KAUCHUS

U CKOJIBKCHUSI.

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

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

Bec Tena.

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

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

[ToctynarenbHOE 1 BpalaTeIbHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

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

U MIPAKTUYECKOE MPUMEHEHUE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

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

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

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

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKHU.

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

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

2.3

3aKOHBI COXpPAHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUYKU
(Tena), cuUCTEMBbI MaTepUATIbHBIX

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

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

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

Yupyrue v Heynpyrue
CTOJIKHOBEHMUSI.

[IpoBeneHne FKCIEpUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

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

Ha PUMEPE PACTKEHUS PE3UHOBOTO
KTyTa.

OrneHka aOCOIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEepEeHU (PU3NUECKUX
BEJINYUH.

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

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

Pemienne kauyecTBEHHBIX 3a7a4

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

Ornucanne MeXaHUYECKOTO JIBUKEHUS

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

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

MexaHu4yecKkas paboTa, MEXaHUYeCKas
MOIITHOCTb.

AHann3 pU3n4eCcKuX MporeccoB

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

OOBbsiICHEHUE IBUKEHUS PAKET C ONIOPOI

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

JUIS1 TIOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIIPETALNUN U MPEJICTABICHUS
nH(popMaIu, KpUTHUECKUN aHATN3
noJryqaemMou nHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYWH, TIPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Htoro no pazgeny

18
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUn

9

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

Y B3aUMOJICHCTBHUS YaCTHII
BellecTsa. Moaenu CTpoeHus ra3os,
YKUAJIKOCTEU U TBEPJBIX TEN U
00BsSCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

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

3akoH JlanbToHa. M3omporneccsl

IIpoBeneHNe 3KCIEpUMEHTA:
OIpEJEICHUE MACChl BO3IyXa

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

OreHka aOCOJIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OObsiCHEHUE OCHOBHBIX TPUHIIUIIOB
JIEHCTBUI TepMOMETpa U OapomeTpa

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

Pacno3naBanue pusnveckux siBICHUN

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

OnucaHue TenIoBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIeparypa,
CpEIIHSsI KWHETUYeCKast SHEPTUs
XA0THYECKOIO IBHKEHUS MOJIEKY!,
CpEIHEKBAIpaTUYHasi CKOPOCTh
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B UJICATBHOM Ta3e C TIOCTOSTHHBIM
KOJIMYECTBOM BEIIISCTBA.
['padmgeckoe mpencTaBIcHUE
M30TIPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHnueckne ycTpomcTBa

Y IPaKTHYECKOE TPUMEHEHHE:!
TepMOMETp, OapoOMeTp

MOJIEKYI.

AHanu3 GU3NYEeCKuX MPoLEecCoB

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

Pemenue pacueTHbIX 3a1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

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

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

3.2

OCHOBBI
TEPMOTUHAMUKA

10

TepMoanHaMuyecKas CUCTEMA.
BryTtpennss sneprus
TEPMOJIMHAMHYECKOU CUCTEMBI

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

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

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

OOBbsicHEHNE IPUHIIUIIOB AEHCTBUS

Y yCJIOBUI 0€3011aCHOr0 UCHOIb30BAHUS
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KonunuecTBo TemnoTsl

MIpU TEIJIonepeaaye.

[TonsiTue 06 aqnabaTHOM
nporuecce. IlepBbiii 3aKOH
TEPMOIUHAMUKH.

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

BTopoii 3aK0H TEpMOAMHAMUKH.
Heob6patumocTs npoiieccos

B [IPUPOJIC.

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

B TEIUIOBBIX MallIMHAX.
Koaddurment nonesnoro aeiictTBus
TETUIOBOM MAIlIHBI.

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

TexHuyeckue yCTporucTaa

U IPAKTUYECKOE TPUMEHEHHE:
JIBUTaTellb BHYTPEHHETO CTOPaHUsI,
OBITOBOH XOJIOIUIBLHHK,
KOHJTULIUOHED

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

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH

U TEPMOJIMHAMUKHU.

Pelienne kauyeCTBEHHBIX 3a7a4

C ONOPOW HA U3YYEHHBIE B pA3Eie
«MonexynsipHas ¢puzuka

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

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

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE MEPEXOABI

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

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

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

Y HAHOTEXHOJIOTUU

[IpoBenenue s3xkcepuMeHTa: U3MEPEHUE
OTHOCUTEIBHOM BIIA)KHOCTH BO3/yXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NUYECKUX
BEJIMYUH.

N3ydeHne CBONMCTB HACHIIIIECHHBIX
MapoB, Coco00B U3MEPEHUS
BJIQYKHOCTH.

Hab6nronenue kuneHus

IIPY MIOHMYKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJTMYECKOTO BELIECTBA.
OObsicHEHUE IPUHITUTIOB ICUCTBUS

1 yCIIOBHIA 0€30MacHOr0 UCIIOJIb30BaHUS
B IIOBCEJTHEBHOM XU3HU THTPOMETPA,
MICUXPOMETPA, KaJTOpUMETpA.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MATEPHUAIIOB, B TOM YUCJIE
HaHOMAaTEepHUaJoB.

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

C UCIIOJIb30BaHUEM YPaBHEHUS
TEIJIOBOTO OasaHca.

Peliennie kaueCTBEHHBIX 3a7a4

C OIIOPOY HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUe
SIBJICHUSI 110 TEME.
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PacrosnaBanue GU3HMUECKUX SIBICHUM
B YU4E€OHBIX OMBITAX U OKPYXKarolen
KU3HU: Tepopmanus TBEpAbIX Tell,
HarpeBaHue U OXJaXJACHUE Te,
M3MEHEHHUE arperaTHbIX COCTOSIHUN
BEIIIECTBA U OOBSICHEHHNE UX HA OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

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

Y TEPMOAVMHAMUKHU B TEXHUKE

1 TEXHOJIOTHSIX

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

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

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

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

N3ydyeHne npuHIUIIOB 1EUCTBUSA
AJIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJICHCATOPA.

N3yyenue npuHUKUIIOB JCUCTBUS
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HanpsxeHHOCTb 3JIEKTPHUYECKOTrO U yCIIOBUI 0€3011aCHOTO NPUMEHEHUS
nosis. [IpuHauun cynepno3unuu B IPAKTUYECKOU KU3HH,
ANEKTPUYECKUX NoJier. JInHnn KOIIMPOBAJIBHOTO amapara, CTpyHHOro
HaIPSHKEHHOCTH DJIEKTPUYECKOTO IIPUHTEPA.
TOJIS. PaccMmoTpenue puznyeckux o
PaboTa cui 351eKTpOCTaTUYECKOTO CHOBAHUU IEKTPOCTATUYECKON
noJi. [lorennuman. Paznocts 3AIIUTHI U 3a3€MJICHUS
noTeHIuanoB. [I[poBoHUKY 1 AIIEKTPONPHOOPOB.
TURJIEKTPUKH B Pemenue pacueTHbIX 3a1a4 C IBHO
3JIEKTPOCTATHYECKOM ITOJIE. 3aJJaHHOM (PU3MIECKON MOJIENBIO
JlndneKTprdecKas IPOHULIAEMOCTh, | € HCIIOJIL30BaHMEM OCHOBHBIX 3aKOHOB
OnekrpoemMkocTb. Konaencarop. 1 (OpMYJ SIIEKTPOCTATHKHU.
DIEKTPOEMKOCTD IIJIOCKOTO Pemenne kauecTBEHHBIX 33124
KOHJIEHCATOpa. DHEPrus C OITIOPOY HA U3yYEHHBIE 3aKOHBI,
3apsyKEHHOT0 KOHJIEHCATOopA. 3aKOHOMEPHOCTH U (prU3HUECKUe
TexHuueckue ycTpoiicTsa ABJICHUS DJIEKTPOCTATUKHU.
Y IPAKTUYECKOE TPUMEHECHUE: Pacnio3naBanue Gpusnveckux siBICHUN
ANEKTPOCKOII, 3JIEKTPOMETP, B yU€OHBIX ONBITAX U OKpYXKaromiei
ANEKTPOCTATUYECKAs 3aIIUTa, KU3HU: DJIEKTpU3aLus Ted,
3a3eMJIEHHUE JIEKTPONpUOOpPOB, B3aUMOJICHCTBHE 3aPsAI0B U OOBSICHEHUE
KOHJIEHCATOP, KONMPOBAIbHBIN UX Ha OCHOBE 3aKOHOB U (hopMy
armapar, CTpyMHBIN IIPUHTED DJIEKTPOCTATUKH.
OnucaHue U3y4eHHBIX CBOMCTB
BEILECTBA U AJIEKTPUUYECKUX SBJICHUM
C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JJIEKTPUUECKUM 3apsif,
HaIPSHKEHHOCTb 3JIEKTPHUYECKOTO TOJI,
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MOTEHIIUAJI, PA3HOCTh IMTOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHanmn3 PU3NYECKUX MPOIECCOB

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

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

4.2

IlocTogHHBINA

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

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

Hanpsoxenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUYECKOE COMPOTUBIICHHUE.

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

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

Orenka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OOBsICHEHUE IPUHITUATIOB ICHCTBUS

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

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

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEP/IbIX METAJIOB. 3aBUCUMOCTh
CONIPOTUBJICHUSI METAJIJIOB

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

DJIEKTPUYECKHI TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSTEJIbHBIN pa3psLl.
Mounus. [1na3ma.

TexHuueckue ycTpoucTaa

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

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

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

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

AHaIU3 3IEKTPUIECKUX SIBICHUN

Y MPOIIECCOB B LEMAX ITOCTOSTHHOTO
TOKa C MCII0JIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U TAPAJIEBHOTO
COCJIMHEHUS POBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JJICKTPUUECKUX SIBIICHUI

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

1 (hOTOPE3UCTOPBHI,
MOJTYTIPOBOTHUKOBBIH U0,
rajJbBaHHUKa

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

IIPHU MOJITOTOBKE COOOIIEHUI
O IPUMEHEHUH 3aKOHOB MOCTOSTHHOTO

TOKa B TCXHUKC U TCXHOJIOTHUAX

Hroro no pazgeny

22

PesepBHoe Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

HaunmeHnoBanue
No KommuectBo OCHOBHBIEC BUIBI J€ITEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxkanue
/11 4acoB oOy4Jaronuxcs
y4eOHOro rpeaMera
Pasznen 1. Dnexkrponmnamuka
1.1 | MarauTHO€ HoJe. 11 [TocTOsTHHBIE MATHUTHI. [IpoBeaeHnEe IKCIEPUMEHTA: U3YUYCHUE

DJIeKTpOMarHuTHas
VHTYKLUS

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

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

C TOKOM.

Cuiia Amnepa, ee MOIYJIb

Y HaIlpaBJICHUE.

Cuna JlopeHua, ee MOIyJb

Y HalpasieHue. /[Brmkenue
3apsIKEHHOM YaCTHULIbI

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

OreHka abCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUN (PUZNUYECKUX
BEJIMYHH.

OObsicCHEHUE IPUHIIUIIOB IEUCTBUS

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

Pemenue pacueTHbIx 3a1a4

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

Pemenne kayecTBEHHBIX 3a1a4

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

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

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

IIpaBuio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DJIEKTPOABIKYLIAs
CuJa CaMOMHIYKIIHH.

DOHeprusi MarHUTHOTO TOJIS KaTyIIKU
C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.
TexHuueckue ycrponcraa

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

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

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

AHaJIN3 SJIEKTPOMATrHUTHBIX SBICHUMN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
bU3NYEeCKUX BETUYUH: MHAYKITUS
MarHUTHOIO MOJIsl, cCujia AMnepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
AHEPIHsl JICKTPUUECKOTO 1 MATHUTHOTO
oJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHnyeckue
Y 3JICKTPOMArHUTHBIE
KoJicOaHus

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

QJICKTPOMAIroHuTHBIMHA KOJICOAHUSIMU.

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

CunycouanbHbIN IEPEMEHHBIN TOK.

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

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

HaOmronenue pezoHanca.

[IpoBenenue s3KCepUMEHTA:
MCCJICIOBAaHNE 3aBUCHMOCTH TEpUOa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JYIMHBI HUTU U MAaCChI TPY3a;
HCCJICIOBAHNE TICPEMEHHOTO TOKA

B 1IETIM U3 MOCEA0BATEIEHO
COEJIMHEHHBIX KOHEHCATOpa, KaTYIIKA
U PEe3UCTOpA.

Orenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEPEHNN (PU3NUECKHIX
BCJIMYHH.

OOBsICHEHUE TIPUHITUATIOB ICHCTBHUS

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

Pemenune pacueTHBIX 33724 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U ACUCTBYIOIIIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

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

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynbTypa ucnons3oBanus
AJIEKTPOIHEPTUU B MIOBCEIHEBHOU
JKA3HU.

TexHuueckue ycTpomucTaa

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

3aJIaHHOHN (PU3UIECKON MOJICITHIO

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

Onucanue MEXaHUYECKUX

Y DJIGKTPOMArHUTHBIX KOJeOaHu

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

B FAPMOHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pernenne kadyecTBEHHBIX 3a/1a4

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

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

2.2

MexaHnueckue
Y 3JIEKTPOMATrHUTHBIE
BOJTHBI

Mexanuyeckue BOJIHbBI, yCIOBUS
pacnpocrtpanenus. [lepuos.
CkopocTh pacpoCTpaHEHUs

Y JyirHa BOJIHBL. [lonepeunbie

N3yuyenune oOpazoBaHus

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

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

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

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

[TpuHIMIIBI paaUOCBSI3U

U TeneBuieHus. Paguonokanus.
DIEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKaIOLIEN CPEJIbL.

TexHuueckue ycTponcTaa

Y MMPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3ByKOBast JUAarHOCTUKA

B TEXHUKE U MEAULIMHE, paap,

U TIPEJIOMJICHUS], UHTEPPEPEHLINN

U UG PaKIIIN MEXaHUYECKUX BOJTH.
HabGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMILIUTY10M

¥ 4aCTOTOM KoJIeOaHUIA, 3ByKOBOTO
pe30HaHca.

HccenenoBanue CBONCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nupakuys, “HTepdepeHIus.
N3ydenne ycioBuil U3ydeHUs
AIEKTPOMATHUTHBIX BOJIH, B3AUMHOMN
opueHTaluu BeKTopoB E, B, v

B DJIEKTPOMArHUTHOW BOJIHE.
N3ydyeHne npuMeHeHus
AJIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbscHEHNE IPUHITUIIOB ACHCTBUS

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

B TEXHUKE U MEULMHE, pajapa,
paanoNpUEMHUKA, TEJIEBU30PA,
aHTeHHbl, Tenaedona, CBY-meun.
Pemenune pacyeTHbIX M KaU€CTBEHHBIX
3a]1a4 ¢ ONOPOM Ha N3yYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIIMCHIBAIOIINE
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paavoONPUEMHHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neup

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

IIPHU MOJITOTOBKE COOOIIEHUI
00 MCI0JIb30BAHUH AJIEKTPOMArHUTHBIX

BOJIH B TEXHHUKE.
VYyacTtue B IucKyccun

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPY’KarOIIEU CPEIBI.

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

2.3

Onrtuka

10

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

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

N3yyenne Mmoaenen MUKpPOCKOIIA,
TEJIECKOIIA.

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

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

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

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

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

VYV cnoBust HaOIIOAEHUS

MaKCHMYMOB U MUHUMYMOB

B MHTEp(HEPEHITMOHHON KapTHHE

OT ABYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

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

Ha TU(PPaKITNOHHYIO PEIIETKY.

B JIMH3aX.
OOBbscCHEHUE IPUHIUIIOB ACHCTBUS

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

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

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

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

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH T€OMETPUUYECKOMN
OITHKH.

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

U MOJISIpU3aIUsl CBETa, IUCTIePCUs
CBETAa.
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[Tonspuzanus ceera.

TeXHUYECKHE yCTPOUCTBA

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

N3yuenue yciioBuit HaOII0ICHUS
MaKCHMYMOB U MUHUMYMOB

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

Y cnoBue HaOIIOICHUS TJIABHBIX
MaKCHMYMOB MPH MaICHUU
MOHOXPOMATHYECKOI'O CBETa

Ha TU(DPaKIIMOHHYIO PEIIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

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

C UCHOJIb30BaHUEM (PU3UUECKUX
BEJINYUH: (POKYCHOE pacCTOSIHUE

Y ONITUYECKAs CUJia JIUH3bI

Hroro no pazgeny

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

3.1

OCHOBBI CcIIEIAAJILHON
TEOPUHU
OTHOCHUTEJILHOCTH

4

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

Pemenue kaueCTBEHHBIX 3a0a4

C OIOPOM Ha U3YUYEHHBIE MMOCTYJIAThI
CTO.

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

1 UMITYJIbCOM PEIISITUBUCTCKOMN
JaCTHI[bI. DHEPTHUS TTOKOS

IIPH MOJTOTOBKE COOOIICHUN
O TPaHUIAaX MPUMEHUMOCTHU
KJIACCUYECKOU MEXAHMUKHU YU OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

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

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

I1.H. JIebenena.

XHUMHUYECKOE JICHCTBHUE CBETA.
TexHnueckue ycTpoucTsa

U TIPAKTUYECKOE IPUMECHEHHE:!
boTO37EMEHT, POTOAATUHK,
coJIHEeUHas baTapesi, CBETOIHO]]

Ha6monenue potorddexra

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

OOBsicCHEHUE OCHOBHBIX ITPUHITUTIOB
JIEUCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: OTOAJIEMEHT, (DOTOIATUUK,
CoJIHEUHas1 OaTapesi, CBETOIUOT;

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

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

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

Omnucannie U3y4eHHBIX KBAHTOBBIX
SIBJICHUI U MTPOIIECCOB

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

4.2

Crpoenue atoma

Mogens atoma Tomcona. OnbITbI
Peszepdopaa no paccesnuio
a-yactuil. [ [maneTapnas Mmoaenb
aroMma. [loctynarel bopa.
N3nyyenue u norioiieHue GoTOHOB
[P IIEPEX0JIE ATOMA C OJHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cnekTpoB. CeKTp ypoBHEN SHEPTUH
aToMa BOJOPOAA.

BomnHoBbIE cBOMCTBA yacTUll. BOJIHBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOU TYaJIU3M.

CHOHTaHHOE U BBIHYXJIECHHOE
W3JIy4YEHHUE.

TexHuueckue ycTponcTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIEKTPAJIbHBIA aHAJIN3

Nzyuenne monenu onsita Pesepdopra.
IIpoBeneHne sKcrIepuMEHTa

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

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

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

Pemenne kauecTBEHHBIX 33124

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

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

Y SBJICHUI C UCIIOJIb30BAaHUEM
mocTysaroB bopa

4.3

ATOMHOE PO

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

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

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

3apsan siapa. MaccoBoe yucio sipa.
N3otomsL.

Anwda-pacnaa. DIeKTPOHHBIH

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

N3ydeHne SKCIEpUMEHTOB,
JTIOKa3bIBAIOIINX CI0KHOCTh CTPOSHUS
aTOMHOTO s7Ipa.

HccnenoBanne TPEKOB YaCTHUI]

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

N3ydeHne HyKIIOHHON MOJIENH s11pa
I'eitzenbepra-NBaneHko.

OObsicHEeHUE YCTpONCTBA

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

Pemenue 3anau ¢ onopou

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

S nepHble CHUIIBL.

JledbexT Maccol sipa.

S nepneie peakiuu. Jlenenue

Y CHUHTE3 SIEP.

Snepnsiit peakrop. TepmosinepHsIn
cunTes. [Ipobaembl 1 mepcneKTUBbI
AIEPHON YHEPIETUKMU.
DKOJOTUYECKUE ACTIEKTHI SJIEPHOU
DHEPIrETUKHU.

DneMeHTapHble YacTUllbl. OTKpBITHE
IIO3UTPOHA.

MeTtoabI HAOIIOIEHUS

Y PETUCTpaLMU 3JIEMEHTapPHBIX
YaCTHII.

OyHIaMEHTAJIbHBIE
B3auMoichcTBUs. EqMHCTBO
(buU3MYECcKO KapTUHBI MUPA.
TexHuueckue ycTrpomucTaa

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

KW3HU: €CTECTBCHHAS M UCKYCCTBECHHAs
PaIOAKTUBHOCTb.

OnucaHne KBaHTOBBIX SIBJICHUI

1 IIPOLIECCOB C UCTI0JIb30BAaHUEM
(hU3NYECKUX BETUYHH: TIEPHUOJT
MOJIypacrajia, SHEPrus CBSI3M aTOMHBIX
snep, AeeKT MacChl sapa.

AHanu3 IpoIecCoB U SIBJICHUMN

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

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

U TIpeJICTaBJIeHUs] H(OpMaILIUK

IIPU MIOJITOTOBKE COOOIIECHUI

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

Htoro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

5.1

DIIEMEHTHI
aCTPOHOMHUU
U acTpoPpU3UKHU

7

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

Bun 3Be3anoro He6a. Co3Be3aus,
SIPKUE 3BE3/Ibl, TUTAHETHI, UX
BUJIMMOC JIBHKCHHE.

Comnneunas cucreMa.

Connne. CotHeuHass aKTUBHOCTb.

Ncrounuk sneprum ConHa U 3B€37.

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

O TPOUCXOKIAECHUH U IBOTIOIUU
ConHna u 3Be3/1. DTallbl )KU3HU
3BE3I.

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

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

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

N3y4deHne coBpeMEHHBIX
MIPEJICTaBICHUI O MPOUCXOXKICHUU

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

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

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

MacuitabHast CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemennsie mpoOaemsl
aCTPOHOMUU

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ua CeBepHOro noiayuapus

U SIPKUE 3BE3/IBI.

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

Hroro no pazgeny

7

Pa3nen 6. O0o0maroniee nNoBTropeHue

6.1

O0o06marortee
MTOBTOPCHHE

4

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

B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIIMATIbHON

1 OTUYECKOM chepax IesITeTbHOCTH
YeJIOBEKA, POJIb U MECTO (hH3UKU

U aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE

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

0 MPUPOJIE.

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

Y IPOTHOCTUYECKON (PyHKIIMIHA
(bu3nYeCKON TeOpuH,

posIb PU3HUECKON TEOpUHU

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

COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABIICHUI O TPUPOJIE

Hroro nio pazaeny 4
PesepBHoE Bpems

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

Ne

n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH S

DJIeKTPOHHbIE HH(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

®dusnka — HayKa O IPUPOJE.
Hayunbsle MeTOBI TO3HAHUS
OKPY’KaIoILEero Mupa

Posb 1 MecTo ¢uzuku B
(GopMHPOBAHNN COBPEMEHHON
Hay4YHOU KapTHUHBI MUDA, B
IIPAKTUYECKON AESATEIbHOCTU
THOACH

MexaHnyeckoe ABUKEHUE.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBUKEHUS.
Ilepemenienue, CKOpPOCTS,
YCKOpPEHHUE

PaBHOMEpHOE ITPSAMOJIMHEHOE
JIBUKCHHE

https://m.edsoo.ru/YXGQSPM1P

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

https://m.edso0.ru/RSOAQ0V5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpeHHOE
HpﬂMOJ’[HHGfIHOG JBUXCHUEC

CBoOonHOe majeHne. Y CKopeHue
¢BOOOIHOTO MAEHNUSA

KpuBonuHeliHOE nBUKEHUE.
JIBr>keHME MaTepralbHON TOUKH
110 OKPY>KHOCTH

IIpyHIUIT OTHOCUTEITBHOCTH
lNanunesa. MHepuuanbHbie
cucreMsbl orcueta. [lepBrlii 3akoH
Herorona

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZ1X8J

https://m.edsoo.ru/TFLJ2C4DN

https://m.edso00.ru/J6QY7N3WN
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10

Macca tena. Cuna. [Ipunmun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa 1114
MaTepUaIbHOU TOYKHU

Tperunii 3akoH HproToHA 1151
MaTEpUaIbHBIX TOYEK

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMHUPHOTO TATOTCHHS.
Cuna tspxectu. Ilepas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

Cuna ynpyrocru. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapdumnment
TpeHus. Cuiia CONpOTUBIICHUS
NpY ABWKEHUH TeJla B KUIKOCTH
WJIU Ta3e

https://m.edsoo.ru/RILVEFXEQD

https://m.edsoo.ru/UZBUPCM5M

14

[TocrynarensHoe u
BpalllaTeJIbHOE JIBUKEHUE
a0COJIFOTHO TBEPIOTO TEa.
MowmenTt cunsl. I1nedo cunsl.
VYcnoBust paBHOBeCHs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

HMitynbsc MaTepralbHON TOUYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXPAHEHHUsI UMITYJIbCa.
PeakTuBHOE ABUXKEHUE

https://m.edso0.ru/M5JOQTKNWC

16

PaboTta ¥ MOIIIHOCTH CHUJIBI.
Kunernueckas sneprus
MaTepUaIbHON TOUKHU. Teopema
00 U3MEHEHHH KUHETHYECKOI
SHEPIruu

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

17

[TorennmanesHas 3HEPTUsL.
IToTeHManbHas 3HEPrust ynpyro

https://m.edsoo.ru/RNEXJW4KF
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ne(OpMUPOBAHHO MPYKUHBI.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

18

ITorennuansHeIe U
HEIOTCHIMAIIbHEIC CHIIBL. CBSI3b
paboTHl HEMOTEHIIMAIBHBIX CHII C
W3MEHECHHEM MEXaHNYSCKOM
SHEPTUU CUCTEMBI TE. 3aKOH
COXPAHEHHUSI MEXaHUYECKOUN
SHEpPruu

https://m.eds00.ru/DA3QVTOXQ

19

20

JlaGopaTopHnas pabota
«HccnenoBanue cBsizu pabOTHI
CHUIIBI C U3MCHEHUEM
MEXaHHYECKOUN SHEePTUU Tella Ha
pUMEpPEe PACTSHKEHUS
PE3UHOBOTO JKI'yTa

KonTtponpsHas pabora o Teme
«Kunemaruka. /lnHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE)

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHMUS
MOJIEKYJISIPHO-KUHETHUECKOM
TeOpuHu. BpOyHOBCKOE JIBIKECHUE.

Muddysus

https://m.edsoo.ru/OEY9VYU2B

22

23

24

Xapaxkrep JABUKECHUS U
B3aMOJICUCTBUS YaCTHII
BelecTBa. Moaenu CTpoeHus
ra3oB, )KUJAKOCTEH U TBEPABIX TEI

Macca monekyn. KonnuectBo
BelecTBa. [locrossHHas
ABoraapo

TermoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/MVPNY6QA8Z

67


https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
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[Ixana remnepatyp Llenbcus

25

26

27

Uneansuerii raz B MKT.
OcHoBHoe ypaBHenne MKT

AOcomoTHas TemMIrepaTypa Kak
Mepa CpelHe KUHETUYECKOU
SHEPTUU JIBUIKEHUSI MOJIEKYII.
VYpaBaenue Menpeneena-
Kinaneiipona

3akoH JlanmbToHa. ["a3oBbIe
3aKOHBI

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A

28

29

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3ay
H3omporeccsl B uAeanbsHOM rase
U uX rpaduueckoe
IpeJICTaBICHHE

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

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

30

31

32

BHyTpeHHsIs sHEpTHsI
TepMO}IHHaMH‘IeCKOﬁ CUCTEMBI N
CIIOCOOBI €€ U3MEHEHHUS.
KonuuecTBo TemioTs! u pabora.
BHyTpeHHsIs sHEpTHsI
OJIHOATOMHOTO HJICATHHOTO Ta3a

Bunae! rerionepenaun
VYenpHas TEIIOEMKOCTD
BemecTBa. KommuecTBo TEMIOTHI
MIpH TeTUIoNepeaaye.
AnuabaTtHBbIi mporiecc

https://m.eds00.ru/9JQITVXI8

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

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

33

IlepBrlil 3aKOH TEPMOAUHAMUKHU
Y €ro NPUMEHEHHE K
u3ompoleccam

https://m.edsoo.ru/2HO06R3GA8

34

HeobpaTumocTs mpo1eccoB B

https://m.eds00.ru/S85LWDFT8
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35

npuponae. Bropoii 3akon
TEPMOJAUHAMUKU

ITpunnun nevicreus u KII/
TEIJIOBOM MAallIUHbI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapno u ero KITJ]

https://m.edsoo.ru/4AXPSAQV7M

37

38

39

DKoJoru4eckue npooIeMbl
TEIJIOOHEPTEeTUKU

Ob6o06maromuit ypox
«MornekynspHas Gpu3nKa.
OCHOBBI TEPMOAMHAMUKI

KontponbsHas paboTa 1o reme
«MonexymnsipHas GU3MKa.
OCHOBBI TEPMOJIUHAMUKI

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

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

https://m.edsoo0.ru/RCARYE6ZX

40

[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue u
KHUIICHHE

https://m.edso0.ru/X48Q078EE

41

AOcoIroTHast 1 OTHOCHTEIbHAS
BJIAKHOCTh BO3/1yXa.
Hacspiennsiit nap

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

42

TBépnoe teno. Kpucramnmueckue
1 amopdHbIE TeIa. AHU3OTPOIHUS
CBOICTB KpucTauioB. JKunkue
Kkpuctajibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/lJXFWLMZNK

43

[1naBneHue u KpucTain3aius.
VYenpHas TEIIOTA INIABICHUS.
Cyb6numarus

https://m.edsoo.ru/OX117G6MR

44

45

46

YpaBHEHHE TEIUTOBOTO OaslaHca

DJIeKTpU3anus Tell.
DnekTpuueckuii 3apsia. /[Ba Buna
AIEKTPUYECKHUX 3apS 0B

[IpoBOTHHUKH, TUDIEKTPUKH U

https://m.edsoo.ru/0ITUXGN2I11

https://m.edso00.ru/QJ2S7TWSBM

https://m.edsoo.ru/F3YVPQUYH
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MOJIYTIPOBOTHUKU. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO
3apsiaa

47

B3anmoneiictBue 3aps10B. 3aKOH
Kyinona. Toueunbrit
AJIEKTPUICCKUN 3apsi]T

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

48

49

Hanps€HHOCTB 3JIEKTPUUYECKOTO
noJist. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX TojeH. JInnuu
HaIPsKEHHOCTU

Pa6ota cun
3JIEKTPOCTATUYECKOTO MOJIA.
ITorenmman. Pa3nocTh
IMOTCHIIMAJIOB

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

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

50

51

HpOBO,[[HI/IKI/I " JUBJICKTPUKHU B
SJICKTPOCTATUYICCKOM IT0JIC.
I[I/IQJICKTpI/I‘IeCKaH
IMPOHUIIACMOCTDb

OnexrpoéMkocTs. Konnencarop

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

https://m.edsoo.ru/B1UPRD52W

52

ONEKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOT0 KOHJEHCATopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGoparopHas paboTa
"Uzmepenue 3eKTpoEMKOCTH
KOHJeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

55

IIpuHIMD AEHCTBUS U
IPUMEHEHHE KOHIEHCAaTOPOB,
KOIIMPOBAJIBLHOTO aIapara,
CTPYWHOTIO ITPUHTEPA.
DneKTpocTaTHYeCcKast 3alluTa.
3a3emileHne IeKTPOnpruOOpoB

DNEeKTPUYECKUH TOK, YCIOBHUS
€ro CyILECTBOBAHUSI.

https://m.edso0.ru/H3Q9PNHYY

https://m.edso0.ru/D6Y72A4B7
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IToctosuusli Tok. CHia TOKa.
Hamnpsokenne. ConpoTuBieHue.
3akon Oma 1S yyacTka Henu

56

57

58

59

ITocnenoBarensHOE,
napauieIbHOE, CMEIIaHHOE
COCIMHCHHE TIPOBOHUKOB.
JlaboparopHas pabota
«M3y4yeHne cCMEIanHoro
COCJTMHEHUS PE3UCTOPOBY

Pabota u momHoOCTh
JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

3akon Oma aJis MOTHOM
(3aMKHYTOM) JIEKTPUUECKOMN
uenu. Kopotkoe 3amMbIKaHue.
JlaGopaTopHnas pabota
«M3mepenne J/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS

PesepsHslil ypok. KoHTponbHast
pabora 1o Teme
"DnexkTpoauHaMuka’ /
Bcepoccuiickas npoBepoyHas
pabota

0.5

0.5

https://m.edso00.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFMGEIE5X

60

61

Ob6o06maromuit ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas npoBepoyHas
pabota

DIIEKTpOHHAas MPOBOJUMOCTh
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIPOTUBIICHUS METAIIJIOB OT
TEMIIepaTyphbl.
CBepXxnpoBOIUMOCTb

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

https://m.edsoo.ru/M\WVMNNBQL9H
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https://m.edsoo.ru/SLKT3UPUR
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https://m.edsoo.ru/YN5BF7PBS
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62

63

64

DJIEKTPUUYECKUHN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

[ToxynpoBoaHUKH, UX
COOCTBEHHAas U IIPUMECHast
nposoaumocTs. CBoiicTBa p—N-
nepexoza. [lonynpoBogHUKOBbIE
npuOOpHI

DNEeKTPUUECKUN TOK B pacTBOpPax
U pacIuiaBax 3JIEKTPOJIHUTOB.
DIIEKTPOTUTHIECKAS
Jcconmanus. DIEeKTPoIn3

https://m.edsoo.ru/4ACCYCJ785

https://m.eds00.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

65

66

67

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITENIbHBIN U
HECaMOCTOSITCIIbHBIN pa3psil.
Moanus. I1na3zma

DneKTpruuecKue Mpudopsl U
YCTPOMCTBA U MX MPAKTUIECKOE
npuMeHenne. [IpaBuia TeXHUKH
0e3011acHOCTH

KonTposnbHas padbora no teme
«Qnekrpocraruka. [locrosHHbIN
ANEeKTpUYeCcKuil TOK. TokH B
Pa3IMYHBIX CPENAX»

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

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

68

PesepBHsIit ypok. O600marommii
ypok 1o TemaM 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

68

https://m.edsoo.ru/HLOAT6SNU
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https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
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11 KJIACC

Ne
n/n

Tema ypoka

IlocTosiHHEIC MATHUTEL U KX
B3auMoOJieicTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUY MarHUTHOMN
WHIYKIIUU

MarauTHoO€E noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre NpOBOJIHUKOB C
TOKOM

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTH4eckue
padoTshI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/ADMOYI1IN6

https://m.edso00.ru/1L5CT47FX

JlaGopaTopHnas pabota
«M3yueHne MarHuTHOTO TOJIS
KaTYIIKH C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBEe MarHUTHOTO IIOJIS Ha
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«Uccnenosanne neicTBUSA
MOCTOSIHHOTO MarHuTa Ha pamMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MarHUTHOTO TOJIS Ha
JBHOKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cuibl JIopeHa

DJIEKTPOMArHuTHAsT MHYKIIHSL.
IToTok BekTOpa MarHUTHOM
naaykiuu. JJ1C nHaykimu.
3aKO0H 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes

https://m.edso0.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J
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https://m.edsoo.ru/4DM0YIJN6
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https://m.edsoo.ru/VA26C9C3J

JlaGopaTopHnas pabota
«HccnenoBanue sIBJIeHUS
AJIIEKTPOMArHUTHON MHTYKIIHN)

https://m.edso0.ru/XZS5MQCBU

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMArHMTHOE T10JIe

https://m.edsoo.ru/EOTONSAEA

10

11

TexHuueckre ycTpoucTBa U UX
NpUMEHEHHE: TIOCTOSTHHBIC
MarHMThI, 3JIEKTPOMArHUTHI,
AIIEKTPOABHUTATEINb, YCKOPUTEIH
3JIEeMEHTaPHBIX YACTHII,
WHIYKIIMOHHAS 11eYb
O6o06maromuit ypox
«MarHuTHoe 1ore.
DJEeKTPOMAarHUTHAS HHIYKIIUS
KonTponpsHast padora o Teme

«Mar»uuTtHoe 10JI€E.
DJIEKTPOMarHUTHasE UHIYKIUS»

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBO5BGMC

https://m.edso0.ru/8X637ELEU

12

CB006oiHbIE MEXaHUYECKHE
koseOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpariieHre sHEprun

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

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MaJbIX KojaeOaHui
rpy3a Ha HUTH OT JUTUHBI HUTH U
Macchl rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenpHbIi KOHTYD.
CB0OOIHBIC PJIEKTPOMArHUTHBIC
K01e0aHus B HIcaILHOM

https://m.edsoo.ru/H6JCO5BAD
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KOJIe0aTeIbHOM KOHTYpE.
AHAaIOTHS MEXTY
MEXaHUYECKUMH U
AJIEKTPOMATrHUTHBIMH
KOJIEOAHHUSIMH

15

16

17

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

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BolHyXKIeHHBIE
MeXaHHYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIE
AJIIEKTPOMArHUTHBIE KOJIeOaHMsI

IIepeMeHHBIH TOK.
CunycouganbHblii IEPEMEHHbBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYIHOE U
JIEUCTBYIOIEE 3HAYECHUE CUIIBI
TOKA U HaIpsKEHUs

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

18

19

20

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTrUU

YCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, FeHepaTopa
[IEPEMEHHOT0 TOKA, JINHUN
JJEeKTponepesad

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AIIEKTPO3HEPTHUHU B
ITOBCEHEBHOM KU3HU

https://m.edsoo.ru/1ZWZUL8QK

https://m.eds00.ru/93Z12W400

https://m.edso0.ru/SDUNYKWNO
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https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO

21

Mexanudeckre BOJIHBI, yCIOBUS
pacnpocrtpanenus. [lepuog.
CKopocTh pacpocTpaHEHUs U
JUIMHa BOJIHBL. 1lonepeunsie u
IIPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYyKa.
I'poMkocTsb 3ByKa. BricoTa TOHA.
TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

DNeKTPOMarHUTHBIE BOJHBI, UX
cBoiicTBa U ckopocTk. [Ikama
AIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIUTIIBI paIHOCBS3U U
TeneBuaeHus. Pazsurue cpencts
cBsa3u. Paguorokarnust

https://m.eds00.ru/2WQTSLGLV

25

26

27

KoHTposbHas pabota
«Konebanusa v BOJTHBD)

[Ipsamonuneitnoe
pacnpocTpaHeHue CBETa B
OIHOPOJHOM cpene. ToueuHsli
HMCTOYHUK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [loctpoenue
M300pakKeHHI B TUIOCKOM
3epKaje

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/AMBKQM22Z

28

29

30

IIpenomnenue ceera. Ilonnoe
BHYTPEHHEE OTpaKCHHUE.
[IpenenbHblii yroma noaHoro
BHYTPEHHETO OTPAXKEHUS
JlaGopaTtopHnast pabota
«3MepeHne nokasaress
IIPEJIOMIIEHUS CTEKIIA»

JIunzel. [Toctpoenne
u300pakenuii B muH3ze. Popmyra

https://m.edsoo.ru/V49RISTRN

https://m.edso0.ru/JO2E1M1DQ

https://m.edsoo.ru/MW2MMS9KJIC
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https://m.edsoo.ru/W2XBOR3HJ
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https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

31

32

33

34

TOHKOHU JIMH3LI. Y BEJINUYCHUE
JINH3EI

JlaboparopHas paboTa
«Hccnenosanue cBONUCTB
MU300paXKEHUI B TUH3AX)

Hucnepcust cBera. CriosXHbIM
cocraB Oenoro cBera. L[Ber.
JlaboparopHas paboTa
«Habmonenne aucnepcuu
CBETa»

WnTepdepenmus ceera.
Judpakmnus crera.
Judpakumonnas pemeérka
[TomepeyHOCTH CBETOBBIX BOJIH.
[Nonspusanus ceera

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI

https://m.edsoo.ru/Q2118XY0OJ

35

36

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS HX
0€30MMacHOro NPUMEHEHUs

['panu1pl MpUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
IToctynatel cennanbHON
TEOPUH OTHOCUTEIBHOCTH

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 33M€}1J'ICHI/IC
BPEMCHH U COKPpAIICHUC NJIMHBI

https://m.edsoo.ru/OVLMCN6B2

38

39

OHeprus U UMILYJIbC
pensTUBUCTCKON yacTulibl. CBS3b
MAacChl C DQHEPIUEN U UMITYJIbCOM.
OHeprus NOKos

KonTponbhas pabota «OnTuka.

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCUTCIIBHOCTH

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

https://m.edsoo.ru/L8689JPLI
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40

41

42

®otonbl. Dopmymna Ilnanka.
DHeprusi 1 UMITYIIbC GOTOHA

OTKpBITHE U HCCEN0BAaHUE
dotoaddekra. OnbiTor A. I
CroneroBa

3akonbl poTodddekra.
VYpaBHeHue DUHIITEHHA 114
dororddekra. «Kpachas
rparuiay Gorodddexra

https://m.edsoo.ru/ZL6P16LAQ

https://m.edsoo.ru/PGL5XXSRO

https://m.edso0.ru/YLCK770G8

43

Hasnenue cera. OnwiThel [1. H.
JlebGenena. XuMHYECKOE
JIICUCTBHUE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

45

46

TexHuueckue ycTporucTBa u
MPAKTUIECKOE TIPUMCHEHUE:
dboTo31eMEHT, GOTOIATUHK,
COJIHEYHast OaTapesi, CBETOUO]T

Pelwienue 3amau o teme
«DIeMeHTBl KBAHTOBOM OIITHKI

Mogenb atoma Tomcona. ONBITHI
Pesepdopna o paccesuuro a-
yactull. [Inanerapnas moaeins
aToma

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

47

IToctynatel bopa

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

48

49

N3myuenune 1 noriaoumeHne
(OTOHOB IpU Mepexoie aToma ¢
OJIHOTO YPOBHSI JHEPIUU Ha
Ipyroii. Buasl ciekTpos

BosnHOBBIE CBOIICTBA YaCTHII.
Bomnsl ne bpoins.
KopnyckynsapHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YECHHE

https://m.edsoo.ru/NNSBHZYBE

https://m.edso0.ru/J710TLFCO
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50

51

OTKpBITHE PAAUOAKTHBHOCTH.
OmnsiTel Pesepdopaa nmo
OIIPEJICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHUA

CsoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaAMOAKTUBHOCTH HA KUBBIC
OpraHU3MBI

https://m.edso0.ru/TSJFUU3TP

https://m.edso0.ru/UOIRQS0Z5

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DJIEKTPOHHBIN U O3UTPOHHBII
Oera-pacnan. ['amma-usinyuenue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. fnepHbii
peakrop. [IpoGiiemsr,
MEePCIEKTUBBI, SKOJIOTHYECKHUE
ACIIEKTHI SIAEPHON IHEPIETUKHU

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeTobI
HAOIIO/IEHUS ¥ PETUCTPAINH
aJIeMEeHTapHbIX YacTull. Kpyribrit
cron «DyH1aMeHTaIbHbIE
B3auMoJicicTBUS. EMUHCTBO
(bu3HYECKON KapTUHBI MUPa

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Dtansl pa3BUTHS ACTPOHOMUHU.
[Ipukiagnoe u
MHUPOBO33PEHYECKOE 3HAYCHHE
actpoHoMud. Buj 3BE31HOTO
Heba. Co3Be3ausi, spKue 3BE3/bI,
[IJIAHETHI, UX BUIUMOE
nBmxenue. CollHEUYHasl cUCTeMa

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

56

Comnnue. ConHeyHast aKTUBHOCTb.
Ucrounnk sneprun CosHia u

https://m.edsoo.ru/1JZR54JA0
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3BE3

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
[JIaBHOM TOCJIEI0BATEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O
MIPOUCXOKICHUH U SBOJIIOLIUU
CouHiia 1 38631

https://m.eds00.ru/GGD3W74Z0

58

Mineunsiii [lyte — Hama
l'anaktuka. ITonoxenue u

nerxenne Comaia B [amakTuke.

lNanmakTuku. Y€pHbIE ABIPHI B
Apax TaJaKTUK

https://m.edsoo.ru/L2U4S1HU?2

59

60

61

62

Bcenennas. PasOeranue
ranaktuk. Teopus bonbiioro

B3phbIBa. PenuktoBoe H3JIYUCHHUC.

Meraranaktuka

Hepemennsie mpodiembl
aCTPOHOMHHU

KonTponbnas pabora
«DNEeMEHTBI aCTPOHOMUH U
acTpoPU3UKM»

O6o06maromuii ypok. Posnb
(bU3HUKHN U aCTPOHOMHH B
SKOHOMMYECKOM,
TEXHOJIOTUYECKOM, COLTMATLHOM
1 ATUYECKOH cdepax
JIeSITeIIbHOCTH YelIOBEKa

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

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/\WNJ5CRXYD

63

64

Ob6o6maromuit ypok. Poib n
MeCTO (PU3UKHU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o06matomuii ypok. Posb

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR
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buznyeckoif Teopuu B
(dbopMUPOBAHUU TIPEICTABICHUN
0 (puzmueckol KapTUHE MUpa

65

O6o06matomuii ypok. Mecto
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMEpax polb U MecTo (HU3UKH B
(OopMHUpPOBAaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B MPAKTUUYECKOW JESATEIbHOCTH
Tojen

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEepLUajlbHas cucTeMa OTcuéTa, aOCOIIOTHO
TBEPIOE TEJO, UICATBHBIN Ta3; MOAETHN CTPOCHHUS Ta30B, KHUIKOCTCH H
TBEPABIX TE€J, TOYCUHBIH OHIIEKTPUUYECKHM 3apsiig — TNpU pELICHUU
¢bu3nveckux 3a1aq

Pacnio3naBath (usnueckue sBieHUs (IPOIECCh) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXAaHWMKH, MOJEKYJIIPHO-KMHETUYECKOW TEOpUn
CTPOEHHUS BEIleCTBA U  JJIEKTPOJMHAMUKH: pPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPsIMOJIUHEHHOEe JBHXKEHHE, CBOOOJHOE IaJeHHe
T€Jd, JABWKEHHE IO OKPY)XKHOCTHU, HMHEpLUs, B3aUMOJCIHCTBUE TEIN;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHWe o00bEéMa Tel TpU  HArpeBaHHUH
(oxJylaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHJIEHcalus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MIOBBILICHNUE JABJICHUS ra3a PU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXJAy IapaMeTpaMu COCTOSHHUs Ta3a B H30MpOIeccax;
9JIEKTPU3aLUs TEJl, B3aUMOJEHCTBHE 3apsiioB

10.4

10.5

10.6

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYUHBI: KOOpJMHATA, MYyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJa, HWMIOYJIbC Tela, KWHETHYecKas OSHeprus,
MOTEHLIMAJIbHAs JHEpPrus, MeXaHudeckas paboTa, MexaHHuYecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
HCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUsT M €AMHULIbI, HaXOAWUTH
(dbopMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIHMUUHY C JIPYTHMMHU
BEJIMYMHAMU

OnuceiBaTh HW3Yy4YEHHBIE TEIJIOBBIE CBOWMCTBA TEN U TEIUJIOBBIC
SBJICHUS, WCIOJIB3ys] (HU3WYCCKHME BEJIMYMHBL: JaBJICHUE Trasa,
TeMIlepaTypa, CpeIHssl KWHETUYEeCKas DSHEpPrusi XaoTHYECKOTo
JMBIDKEHUS MOJIEKYJ, CpPEIHEKBaJpaTHYHAas CKOPOCTh MOJICKY,
KOJMYECTBO  TEIJIOTHI, BHYTPEHHSI DJHeprus, paboTta rasa,
KO3 GUIIMEHT TOJE3HOTO JEWCTBUSA TEIUIOBOTO JBHUTATEINs; MPH
OTHCaHUU MPaBUIBHO TPaKTOBATh buznueckuii CMBICIT
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS WM EIUHUIBI, HAXOJUTh
(dhopMyIIBl, CBSI3BIBAIOININE JAHHYIO (PH3UYECKYIO BEIUUUHY C APYTUMH
BEIIMYNHAM

OnuceiBaTh M3y4YeHHBIE JJIEKTPUYECKHWE CBOWCTBAa BeELIECTBA U




JJICKTPUYECKHE  sBIICHUS  (IIPOIIECCHI), HCMONB3YysSd  (DU3NUYECKUe
BEJTMYHHBI: DNIEKTPUYECKUH  3apsl,  JJEKTPUYECKOE  TOIe,
HaANPsHKEHHOCTD  TOJISL, TOTEHIUAN, Pa3sHOCTh MOTEHIMAJIOB; TIPU
OIMMCAHUM TIPABUJIBHO TPAKTOBATH (I)I/I3I/I‘-IGCKI/II71 CMBICJT UCIIOJIB3YCMBIX
BEIMYMH, WX OOO3HAYCHUS W CIWHUIIBI; YyKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIUYMHY C JIPYTHMHU
BEIIMYMHAMU

10.7

aHAIM3UpOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOJIb3Ys
¢u3nvecKkne 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTenus, |, 1l
u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHUs MEXaHMUYECKOW IHEpIuu,
3aKOH COXpaHEHMsI UMITyJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUII
paBHOIIPAaBUS  MHEPLUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYJIAPHO-
KMHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeAHel KUHETUYECKOH SHEepruM TEMJIOBOTO JBMXKEHUS MOJIEKYN C
aOCOIFOTHON TeMIepaTypoid, TIEPBBI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHMs JJIEKTPUUYECKOro 3apsijaa, 3akoH Kynona; npu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MaTEeMaTUYeCKOe
BBIpQ)KEHUE U yCIOBUS (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC IPUHLUIBI JEHCTBHS MallUH, HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuuyaTh yCJIOBHS HMX 0€30IacHOro
UCIOJIb30BAHUS B [IOBCEIHEBHON )KU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PHU3UUCCKUX SIBICHUHN U
MIPOIIECCOB C MCIIOJIb30BAHUEM PSIMBIX U KOCBEHHBIX U3MEPCHHIA; TIPH
3ToM (QOopMyIHpOBaTh MpodiieMy (3a7ady) W THUIOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TPEJIOKEHHOTO
000pyI0BaHUsl, IPOBOJUTH OMBIT U (POPMYITUPOBATH BBIBOIBI

10.10

10.11

10.12

OCYHICCTBJUITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~I€CKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAIIBHBIM CHIOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHHIC METO/IbI OICHKN HOFpGIHHOCTGfI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYHUPOBAaTh
YCTaHOBKY, (UKCHPOBATh pE3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH
(Gu3nYecKUX BEIMYUH B BUJE TaOJIUI U TPa(UKOB, J1eaTh BHIBOJIBI IO
pe3yabTaTaM MCCIIEJOBAHUS

CobOmoate  mpaBwiia  0e30mMacHOro  Tpyda HpU  TNPOBENECHUU
UCCIEIOBAaHUM B  paMKax Y4eOHOTO DJKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENCKOW M MPOEKTHOM JEATEIIBHOCTH C HMCIOJb30BAHHEM
M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

Pematp pacuérHble 3a1auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONB3Ysl (PU3MYECKHE 3aKOHbI U TPHUHIMIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIIACIATH
(dbuzmveckrue BETMYUHBI U (POPMYIIBI, HEOOXOAUMBIEC ISl €€ pelIeHus,
MPOBOJIUTH PacU€Thl U OLIEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS
(hbU3UIECKON BEITMYUHBI

Pemrate  kadecTBeHHBIE — 3a1ayu: BBICTPauBaTh  JIOTUYECKHU
HENPOTUBOPEUYUBYIO LIEMOYKY PACCYKIECHUN C ONOPOM Ha U3Yy4EHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS

Hcnonp3oBaTh MOpH  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpHUPOBaHMS,




UHTEpIpEeTallMi W TPEJCTaBICHUS y4eOHOW M HAay4YHO-TIOMYJISIPHOM
nH(OpMALINY, TIOJYYCHHON U3 Pa3UYHBIX HNCTOYHHKOB; KPUTHYECCKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(GOPMALIKIO

10.16

[IpuBoauTh mpUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcnonp30BaTh TEOpETHYECKHE 3HAHUSA 1O (DU3UKE B MOBCEIHEBHOM
KU3HU JUTsl o0ecriedeHus 0€30aCHOCTH MPH OOpaIeHu! ¢ prudopaMu
U TEXHUYCCKHMMHU YCTPOMCTBAMH, JUIS COXPAHEHHs 370POBbSI M
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY>KalOIIei cpere

PaGortate B rpymnie ¢ BBIIIOJTHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
[JIaHUpOBaTh  paboOTy  TpPyNIbl, pPAlMOHAIBHO  pacHpenessiTh
00S3aHHOCTM M IIJJAHUPOBAaTh JESATENbHOCTb B HECTAHJIAPTHBIX
CUTyallMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB
IPYIIIBI B pELIEHUE paccMaTpUBaeMoOM MpoodIeMbl

11 KIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble MpeaAMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01mero 00pa3oBaHus

111

11.2

11.3

JleMOHCTpUpOBAaTh Ha MpUMEpax poJib U MecTo (U3MKM B
(GhOopMHpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH
JFO/ICH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KaPTHHBI MUPA

VY4uTHIBaTh TPAaHUIBI IPUMEHEHUS U3YUEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN IEKTPUYECKUN 3apAl, sAepHas MOJAECIb aTOMa, HYKIIOHHAs
MO/I€TIb aTOMHOTO si/Ipa MpHU PEeIIeHUH PU3NYECKUX 3a]1a4

Pacnio3znaBate (u3nueckue siBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pu3mkum:
ANIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOe  JEUCTBUS  TOKa, B3auMoJieiicTBHE MarHuTOB,
ANIEKTPOMAarHuTHas MWHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
MPOBOJHUK C TOKOM U JBWXYIIMHCSA 3apsl, 3JIEKTPOMarHuTHbIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpakKeHHe,  NpeloMieHHe, uHTephepeHuus, Audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUs CBETa, (OTOAIEKTpUdecKuil 3dext
(potoaddexrt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas U  HCKYCCTBEHHas
PalnOaKTUBHOCTD

11.4

OnuceiBaTh  W3yYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUUYECKHUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO0 ITPOBOAMMOCTD Pa3INYHBIX
Cpel) U DJJIEKTPOMAarHWTHbIE sABJIEHUS (TPOIECCHI), HUCIOJIb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHS MarHUTHOTO
nmoyig, cuna Awmmnepa, cuia JlopeHna, WHAYKTHMBHOCTh KaTyILIKH,




SHEPTrHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KosebaHuil B KosieOaTenbHOM KOHTYpE, 3apsii M CHJIa TOKa B IpoLecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX Kose0aHui, doxycHoe
paccTosiHUE U OINTHYECKas CWIa JIMH3bl, IPU ONMCAHUU IPABUIBHO
TPaKTOBaTh (PUIMYECKUI CMBICI HCIOJB3YEMbIX BEJIMYUH, UX
0003HAYeHHs W EIUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYIO BEJIMUHUHY C APYTUMU BEIMYUHAMU

11.5

11.6

OnuceiBaTh M3y4eHHBbIC KBAHTOBBIC SIBJICHHUS U TPOIIECCHI, UCIOIB3YS
(U3UYEeCKUEe BEIWYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPTHS W HUMIYIbC (POTOHA, TEpUOn
moyypacmnajaa, DJHEPrus CBS3M ATOMHBIX sJIep; MPH  OINUCAHUU
MPAaBHIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEJIUYHH,
X O00O3HAYCHHS WM CAMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE
TaHHYIO (QU3NYECKYIO0 BEJIHMYUHY C JPYTHUMHU BEIMYMHAMHU, BRIYUCIISATH
3Ha4YCHHUE (PU3NYECKON BETUIMHBI

AHanu3upoBaTh (PU3NYECKHEC TPONESCChl H  SBICHUS, HWCIOJIb3Ys
¢dusnveckue 3aKOHbl M NPUHIUNBL  3akoH OMma,  3aKOHBI
MOCTIEIOBATEIBHOTO W TapajUIeIbHOTO COCIUHEHHS IPOBOJHHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMArHUTHOW WHIYKIIMU, 3aKOH
MPSIMOJIMHEHHOTO PacIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHUS OJCKTPHUUECKOTO 3apsja, 3aKOH
COXpAaHEHHUsT  MaccoBOIO  YHCNIA, IMOCTynaTtel  bopa, 3akoH
paJIMOAKTUBHOTO pachaja; M[pH O3TOM pa3inyarh CIOBECHYIO
($hOpMYITMPOBKY 3aKOHA, €Tr0 MaTEMaTUYECKOE BBHIPAKCHUE U YCIIOBHUS
(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OnpenensTh HampaBl€HWE BEKTOpa HWHAYKIIMM MarHUTHOTO TIOJS
MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

Ctpouth ¥ ONHUCHIBAaTh HU300paKEHHE, CO3[aBAEMOE IUIOCKUM
3€pKaJIOM, TOHKOW JIMH301

Brimoaaare OKCIICPUMCHTEI IO UCCIICIOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUH U
MPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (opmynaupoBaTh TMpobieMy (3amady) U TUIMOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
000py10BaHusl, MPOBOJAUTH OMNBIT U (POPMYIHPOBATH BHIBObI

OCYIIICCTBJ'ISITB npsAMbIC W KOCBCHHBLIC HW3MCPCHUA (1)I/IBI/ILI€CKI/IX
BCJIMYHH, IIPU 35TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U
HCIIOJIB30BaTh U3BCCTHHIC METOIbI OICHKN HOFpGIHHOCTGfI I/ISMepeHI/Iﬁ

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcupoBaTh PE3yNbTAThl TOJIYYCHHOM 3aBUCUMOCTH (PU3UUECKHX
BEJTMYMH B BUJIE TaONIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI MO pE3yJIbTaTaM
HCCIEIOBaHUS

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUU
UCCIeOBaHUM B paMKax ydeOHOTO DJKCHepHUMeHTa, YydeOHOo-
HCCIIE0BATENbCKON U MPOEKTHOW JESITEIBHOCTH C MCIOJIb30BaHUEM
M3MEPHUTENBHBIX YCTPOUCTB U Ta0OPaTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHple 3a/auu ¢ SIBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,




UCTONB3Ysl (PU3MYECKUE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHalu3a
yCIOBHSA 3alaud  BBIOMpaTh  (PU3MYECKYIO MOJENb, BBIICIATH
¢dusnueckre BeNUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
IIPOBOJUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MTOJIyY€HHOTO 3HAUYEHUs
(bu3nyecKoil BeTUYNHBI

11.14

Pemarpr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IEMOYKY PACCYKJIEHUM C OMOPOM HAa M3Y4YCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SABIICHUS

11.15

Hcnonp3oBaTh mpu  pelieHUH yueOHBIX 3aJad  COBpPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJOTUH JUIA IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpETallMl W TPEJCTaBICHUs y4eOHOW M HAYy4YHO-TIOMYJISIPHOM
uH(pOpMAINY, TOJYYCHHOW W3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTYYaeMYyI0 HH(GOPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAallUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3inuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B
MMOBCETHEBHOM JKU3HU

11.17

11.18

[IpuBoAMTH TIpUMEpBI BKJIaJa POCCUHUCKUX M 3apYOCIKHBIX YYEHBIX-
(M3UKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE ITPOIIECCOB OKPYKAIOIIETO
MUDPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH

Hcnonb30BaTh TeopeTHYecKUe 3HAHUS MO (DU3MKE B IMOBCEAHEBHOU
YKU3HM U1 oOecrieueHrs 0€30MacHOCTH MpU OOpaIeHHH ¢ MPUOOpaMHu
U TEXHUYECKUMHU YyCTPOWCTBAMH, JIJIi COXPAHCHUS 3JI0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBE/ICHUS B OKPYXKAFOIIEH cpejie

11.19

PaGotath B rpynme ¢ BBIIOJIHEHHEM DPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyHNbl,  PALMOHAIBHO  PaCHpeAesTh
O0513aHHOCTM M IUIAHUPOBATh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXIOr0 W3 YYaCTHHUKOB
IPYIIBI B PELIEHUE paccMaTpUBaeMoil MpoOIeMsl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3iena

Kon
NMpoBepsieMoro
3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METO/JbI HAYYHOI'O ITIO3HAHU A

11

®duszuka — Hayka o npupoze. Haydnble MeTOAbI MO3HAHUS
OKpy’Karliero Mmupa. Ponb skcnmepuMeHTa U TEOpUH B
MPOLIECCe MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (DU3HKE

1.2

211

2.1.2

MopenupoBanue (PU3NYECKUX SIBICHUH U IPOIIECCOB.
Hayuynble runore3sl. Du3nUeCKHE 3aKOHBI U TEOPHUH.
['panunpl mpuMeHUMOCTH (PU3NYECKHX 3aKOHOB. [IpuHITMIT
cooTBeTcTBUS. Ponp u Mecto ¢usuku B (hopMupoBaHHU
COBPEMEHHON Hay4yHOH KAapTUHBI MHUpa, B NPaKTUYECKOU
NEITEILHOCTH JII0ACH

MEXAHUKA

KMHEMATHUKA
Mexanuueckoe JIBUYKEHUE. OTHOCHUTENBHOCTD
MexaHuuyecKoro aBmxkeHus. Cucrema orcuéra. Tpaexkropus
[lepemerienne, ckopocTh (CpenHsisi CKOPOCTb, MIHOBEHHAs
CKOPOCTh) U YCKOPEHHE MaTepUAIbHONM TOYKH, HX
IPOEKIIMH Ha OCH cucteMbl KoopauHaT. CloxeHue
MEPEMENICHUI U CII0KEHUE CKOPOCTEN

2.1

2.1.3

2.14

2.15

PaBHOMEpDHOE M PABHOYCKOPEHHOE  IPSIMOJUHEHHOE
nBuxeHue. ['paduku 3aBUCMMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpEHUS, IyTH U NIEPEMELICHHS] MaTEpUAIbHON TOUYKH OT
BpPEMEHHU

CBobomHoe maieHne. Y CKopeHue CBOOOTHOTO TafeHUs
KpuBonuHeliHoe nBrmkeHne. PaBHOMeEpHOe IBH)KEHHE
MaTepUaIbHOW TOYKH IO OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JTUHEeHas CKOPOCTb. [Tepuon u 4acToTa.
L{eHTpOCTPEMUTENBHOE YCKOPEHHE

2.1.6

TexHudyeckne  yCTpOWMCTBA:  CIIMIOMETP,  JIBHYKECHHE
CHaps 0B, LICIIHBIE U PEMEHHBIE IEpeJayn

2.1.7

[Tpaktnyeckue  paGoTbl.  V3MepeHHMe  MTHOBEHHOM
cKopocTH. MccienoBaHne COOTHOLICHHsI MEXAY ITyTSIMU,
MIPOWIECHHBIMU TEJIOM 3a IIOCJIEOBATEIbHbIE paBHbIE
IIPOMEKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUU C
HAaYaJIbHOW  CKOPOCTBIO, paBHOM Hymro. M3ydeHue
JBWKEHHSI IIapuKa B BSI3KOM JKUAKOCTH. [3ydeHue
JIBIDKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO

JTMHAMUKA

2.2

2.2.1

2.2.2
2.2.3

IIpunuun ortHocurenbHocTH ['anunes. IlepBblil  3akoH
HeroTona. HepunanpHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHiun cyneprno3uuuu cuil
Bropoii 3akoH HprooTOHa Ui MarepuaibHOM TOYKH B



uHepimanbHoi cucreme otcuéra (MCO). Tperuir 3akoH
Hrrotona AJId MaTCPUAJIbHBIX TOYCK

2.24

3akoH BcemHupHOro TsaroreHus. Cuna Tsxectu. [lepas
KOCMHYecKasl CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbXEHUS U
cuna TpeHus mokos. Kosdduument Tpenms. Cua
COIMPOTUBIICHUS IPU JBMKCHUHU TeJa B HKUJAKOCTHU WU ra3e

2.2.7

2.2.8

2.2.9

[TocTynaTenpsHOE M BpallaTebHOE JBM)KEHUE aOCOJIOTHO
TBEPIOTO TENIA

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. 1lnedo cuibl.
VYcnosus paBHoBecust TBEpaoro tena B MCO

TexHudyeckue  yCTpOMCTBA:  IMOJUIMIIHUKH, JBHYKCHHE
VCKYCCTBEHHBIX CIIlyTHUKOB

2.2.10

[TpakTuueckue paboThl. M3ydenue nBmkeHus Opycka 1Mo
HaAKJIOHHOHM IIIIOCKOCTH Iona I[GIZCTBI/ICM HCECKOJIBKHUX CHII.
HccnenoBanue 3aBUCUMOCTH cui YIPYIOCTH,
BO3HHUKAIOMINUX B J1eOPMHUPYEMO MPYKUHE U PE3HHOBOM
oOpasiie, or BenuuyuHbl UX Aedopmanuu. MccnegoBanue
YCIOBUW pPaBHOBECUS TBEPAOTO TeEJId, MMEIOUIETO OCh
BpalleHUs

3AKOHbI COXPAHEHN S B MEXAHUKE

2.3.1

2.3.2

2.3.3
234

2.3.5

I/IMHy.]'IBC MaTepHaHbHOﬁ TOYKH, CUCTCMbI MAaTCpUAJIbHBIX
TOYCK. I/IMHyJII)C CHJIbI 1 U'BMCHCHUEC UMITYJIbCA TCJIa

3akoH coxpaHeHus wumnyiasca B HMCO. PeaxktuBHOE
JIBUKECHHE

Pabota cuiier
MOoOIIHOCTD CHJIBI

Kunernueckass sHepruss MaTepuaslibHOW TOYku. Teopema o
KMHETUYECKOM YHEPrUu

23 2.36

ITorenuumanpHas dHeprus. IloTeHnmanbHas HEpryus ynpyro
nedopMupoBaHHON TpyxuHbl. [loTeHuunanbHas >HEprus
TeJia BOJU3U MOBEPXHOCTH 3eMITU

2.3.7

2.3.8

[ToreHnuanbHbIe U HENOTEHIMATIbHBIE CUIbI. CBS3b PabOTHI
HENOTEHUUAIbHBIX CHJI C HW3MEHEHHEM MEXaHU4EeCKOU
DHEPrUM CHUCTEMBI TENl. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPrUuu

anyrI/Ie H HCYIIPYTHUEC CTOJIKHOBCHHA

2.3.9

2.3.10

31 3.11

TexHuueckue YCTpONCTBA: JBHKEHUE PpAKET, BOJOMET,
KOIIep, NPY>KUHHBIA MHUCTOIET
[IpakTueckue paboTel. M3ydeHue cBsizu cKopocTeil Ten

npu Heynpyrom ynape. MccnenoBanue cBs3u pabOThI CHIIBI
C U3MEHEHUEM MEXaHUYECKON IHeprUH Teja

MOJIEKYJISIPHASA ®U3MKA U TEPMOJINHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHbBIE  TIOJIOKEHHUSI ~ MOJIEKYJIAPHO-KMHETHUECKOU
teopun. bpoyHoBckoe nBmwkenue. [dudbdys3usa. Xapaxrep




3.2

3.3

JIBIDKEHHUS U B3aUMOIEHCTBHUS YaCTHUIL BEIIECTBA

3.1.2

3.1.3

Mogenu cTpoeHusl ra3oB, XKHUAKOCTEHM W TBEPABIX TEN H
00BSICHECHME CBOICTB BEIIECCTBA HA OCHOBE dTHX MOJCICH
Macca wmosekyn. KommuectBo BemiectBa. IlocrosiHHas
ABoraapo

3.1.4

3.15

TeruioBoe paBHOBecue. Temmeparypa u €€ HU3MEpEHHE.
IlIxana remneparyp Llenbcus

Mogens  upeansHoro rasa. OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH UICAIBHOTO rasa

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

AbcomoTHas  Temmeparypa  Kak  Mepa  CpeaHei
KMHETUYECKOW DHEPIUHU TEIJIOBOTIO IBHKEHUS YAaCTHUIL rasa.
IIIxana remneparyp KensBruHa

VpaBuenue Knaneitpona — Menneneesa. 3akon JlanbroHa

['a3oBeie 3akoHbl. M3ompomecchl B HICaTbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa, U30X0pa,
n3zobapa

TexHu4eckre ycTpoicTBa: TepMOMETP, OapoMeTp

[IpakTnueckue paboTel. M3MepeHue macchl BO3ayxa B
KJIaCCHOM KoMHare. MccnenoBaHue 3aBUCHUMOCTH MEXKAY
IapaMeTpaMy COCTOSHHS Pa3pEeKEHHOIrO rasa

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

3.2.2

TepmoauHaMmuyeckas cucreMa. BHYTpeHHss 3sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
KonuuectBo Temnotel U paborta. BHyTpeHHss sHeprus
0JIHOATOMHOT'0 WJIAJIbHOTO Ta3a

3.2.3

3.2.4

3.25

Bunel Teruionepenauu: TEMIONPOBOAHOCTb, KOHBEKIIMS,
n3nydeHue. TennoéMKoCTh Tena. Y IelibHask TerI0EMKOCTh
BEILECTBA. Pacuér KOJMYECTBA  TEIJIOTHI npu
Terioneperaye

IlepBbIil 3akOH TepMOAMHAMUKHU. [IprMeHeHHe mepBOro
3aKOHa TEPMOJMHAMMKH K wu3ompoleccaM. ['paduueckas
MHTEpIpeTanus paboThl ra3a

TeroBble MamuHbl. [IpUHIMIBI  JEHCTBUS  TETUIOBBIX
MmammmH. [IpeoOpa3oBaHus YHEPTUH B TEIUIOBBIX MalllMHAX.
Kosdpdunuent mnonesnoro neiictBus (manee — KIIMI)
ternoBoil mamuHbl. [{ukn Kapuo u ero KI1J|

3.2.6

3.2.7

Bropoii  3akOH  TE€pPMOIMHAMHKH. Heob6patumocts
IIpOLECCOB B Ipupoae.  TemnoBble  JABUTaTENH.
DKojorudyeckure npoOaeMbl TEINI0O3HEPTETUKH

TexHuueckne  yCTpOWCTBA:  JBHUIaTellb  BHYTPEHHETO
cropanusi, OBITOBOI XOJOUIBHHUK, KOHTUITHOHEP

3.2.8

IIpakTHueckue paboThI. N3mepenue yIEIbHON
TEMJI0EMKOCTH

ATPETATHBIE COCTOSAHNWA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue U KoHAeHcanus. VcnapeHne u KHUIeHue.
VYaenpHass ~ TemjgoTa  MapooOpa3oBaHHs.  3aBUCHMOCTH
TEeMIIEPaTypPhl KATICHUS OT JABJICHUS




AOComIoOTHAsS H OTHOCHTEIbHAs BJIAXKHOCTH BO3ayXa.

3.3.2 .
Haceliennslii nap
Teépanoe Tteno. Kpucrammmueckue u amopdHbe Tema.
3.3.3 AHU30TpOIUS CBOMCTB KpUCTAIOB. JKHUIKHE KPUCTAIIBI.
CoBpeMeHHbIE MaTepUallbl
33.4 IInaBnenue uW Kpucraumsauusa. YJIenbHas TEIUIOTa
riasienus. Cybmumarus
3.3.5 YpaBHeHuUe TEIJIOBOro OanaHca
TexHuuyeckue yCTpOIlCTBa: THUTPOMETP U IICUXPOMETD,
336 KaJIODUMETP, TEXHOJIOTMM  IIOJIyYE€HUS  COBPEMEHHBIX
MaTepuajoB, B TOM 4HCI€ HAHOMATEpuUajoB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. i3MepeHne BIaXHOCTH BO3TyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpuzanusi Tela. OJEeKTpu4eckuil 3apsna. JIBa Buaa
ANIEKTPUUECKHX 3apsi/10B
4.1.2 IIpOoBOIHUKY, TUBIIEKTPUKH U MIOJIYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3aumogeiictBue 3apsaoB. 3akoH Kynona
OnexTpuueckoe mozie. Hampshik€HHOCTH AIEKTPHUECKOTO
4.1.5 nosst. Ilpunnun cynepnosuumu. JImHMKM HanpspKEHHOCTH
AIIEKTPUYECKOTO TMOJIS
4116 PabGora cun oanekrpocratuyeckoro mois. lloreniuan.
4.1 Pa3nocTts noreHnuaios
417 [TpoBoaHMKHN U TUDJIEKTPUKU B MTOCTOSTHHOM
NIEKTPUYECKOM MoJie. JIMdIeKTpruecKas IPOHUIIAEMOCTh
DNEKTPOEMKOCTD. Kongencarop. DNEeKTPOEMKOCTh
4.1.8 IUIOCKOTO  KOHJEHcaTropa.  OJHEeprust  3apsyKEHHOIo
KOHJIEHCaTopa
TexHUYecKne YCTPOWCTBA: BJIEKTPOCKOMN, 3JIEKTPOMETD,
41.9 AIIEKTPOCTATUYECKAS 3aIuTa, 3a3eMJICHHE
ANIEKTPONPUOOPOB, KOHIEHCATOpP, KCEPOKC, CTPYHHBIN
IIPUHTED
41.10 [Tpaktuyeckue paboThl. M3MepeHHE 3IEKTPOEMKOCTH
KOHJIeHCaTopa
OCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PASJIMYHBIX
CPEOAX
421 VYcaoBug CyHIECTBOBAHMSI MOCTOSIHHOTO DJIEKTPUYECKOIO
Toka. Mcrounuku Toka. Cuna Toka. [TocTossHHBINA TOK
49 4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
' 423 DIIEKTpUUYECKOE COIIPOTHUBIICHHUE. VY nenbHOE
COINPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuieJIbHOE, CMEIlIaHHOe
COEJIMHEHUE MPOBOIHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna



4.2.6

MontHOCTb SJICKTPHUYCCKOI'O TOKA

4.2.7

anekTponaBrwkymas cuina (mamee — DJIC) m BHyTpeHHee
CONPOTHUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma JJIsi MOJTHOM
(3aMKHYTOH) 351eKTpuueckoi rernu. KopoTkoe 3aMbIkaHne

4.2.8

ONeKTpOHHAs  NPOBOAUMOCTH  TBEPABIX  METAJUIOB.
3aBUCHUMOCTh COINPOTHUBJICHUS METAJJIOB OT TEMIIEPaTYpHI.
CBepX1npoBOAUMOCTD

11 KJIACC

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

DJIeKTpUYECKU TOK B BakyyMe. CBOHCTBa 3JIEKTPOHHBIX
My4KOB

[TonynpoBOIHUKH. CobcTBeHHas u MpUMECHAas
MPOBOAMMOCTh  MOJYNpPOBOAHUKOB.  CBoiictBa  p-n
nepexoxaa. IloaynpoBogHIKOBBIE TPHOOPHI

DIEKTPUYECKHIA TOK B DJICKTPOJIUTAX. DJICKTPOIUTHUCCKAS
JIUCCOIMAIUA. DIIEKTPOIU3

OnekTpuueckuii TOK B ra3zax. (CamMOCTOATENbHBIM U
HECaMOCTOSITEJIbHbIN pasps. Paznuunbie THUIIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHUuYecKne  YCTpPOWMCTBA:  amIlepMETpP,  BOJBTMETD,
peocTtar, HCTOYHUKHA TOKa, 3JIEKTPOHArpEBaTEIbHBIC
MPUOOPHI, DIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAaKyyMHBIM JHOJ, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TalbBaHUKA

IIpakTrnueckue paboTHI. N3yuenne CMEILIAHHOT O
COETMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa W €r0 BHYTPEHHETO
conpotusiieHus. Habmoaenue snexTpoiamnsa

Kox Kon

paszieiia

MPOBEPSIEMOT0
3J1eMeHTAa

4

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

MATHUTHOE IT1OJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

ITocTtostHHEIE MarHuThl. B3auMonelcTBUE ITOCTOSHHEIX
MarHuTOB

4.3

4.3.2

4.3.3

4.3.4
4.35

MaruutHoe mone. BekTop MarHMTHOM  MHAYKLUH.
[IpuHnun cynepno3unuu. JINHUM MarHUTHOM WHIYKLUU.
KapTtuna nuHMII MarHUTHOM MHAYKLMH TOJS MOCTOSTHHBIX
MarHuTOB

MarautHoe ToJjie MPOBOJHUKA ¢ TOKoM. KapTuHa nuHMI
IIoJI1  IJIMHHOI'O HpSIMOFO HpOBOJIHI/IKa 158 SaMKHYTOFO
KOJBIICBOTO TPOBOJHUKA, KATYIIKU C TOKOM. OmbIT
Opcrena. BzanmoelicTBre mpoBOAHUKOB C TOKOM

Cwita Amriepa, €€ MOJTyJIb ¥ HalpaBJICHHUE

Cuna Jlopennia, e€ Moaynb W HampaBieHue. J[BmkeHue




3apsDKEHHOM YacTUIBI B OJHOPOAHOM MAarHUTHOM TOJIE.
Pabora cuiel JlopeHiia

4.3.6 SIBICHHE PIEKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BekTOpa MArHUTHOM MHIAYKLIUHA
438 OJC wuHAaykuuu. 3aKOH 3JIEKTPOMArHUTHOW WHAYKLHU
dapazes
BuxpeBoe »snektpuyeckoe mnone. IJC wuHAYKIUM B
4.3.9 IIPOBOJAHMKE, TBUXKYLIEMCS IIOCTYINATENbHO B OJTHOPOAHOM
MarHUTHOM I0JI€
4.3.10 [IpaBuno Jlenna
4311 NHIyKTUBHOCTB. SIBnenue CaMOMHAYKIIUH. 2J1C
CaMOUHYKIIUU
4.3.12 DHeprusi MarHuTHOTO TOJIsI KATYIIKHA ¢ TOKOM
4.3.13 DJIEeKTPOMAarHUTHOE T0JIE
TexHuyeckue  ycTpoiicTBa: MOCTOSIHHBIE ~ MAarHHTHI,
4.3.14 AJIEKTPOMArHUTHI, 3IEKTPOABUTATEND, YCKOPHUTEIHN
AIIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS [1eYb
[TpakTueckue paboTbl. M3ydeHHe MarHUTHOrO OIS
4315 KaTylKku ¢ TokoMm. MccnenoBanue AEHCTBUS MOCTOSIHHOTO

MarauTa Ha paMKy C TOKOM. HccnenoBanue sBiIeHUS
SHCKTPOMaFHHTHOﬁ HHAYKIOHUN

5 KOJIEBAHU A U BOJIHBI
MEXAHWYECKHUE 1N SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

Komnebarenpuast  cuctema. CBoOomHble — KOJIeOaHHS.

5.1.1 ["apmonnueckue konebanus. [lepuo, yacrtora, aMIuIATy1a
1 (haza xoneOaHmit

5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK

513 VYpaBHeHUe rapMoHHUecKuX Kosebanuil. Kunemaruueckoe
U TMHAMHUYEeCKO€ OMHMCAaHHUE KOJIe0aTeNbHOI0 ABUKEHUS
[TpeBpaiieHre >HEPruu MpH TAPMOHUYECKUX KOJIECOAHUSX.

5.14 CBs3p aMIIUTYABl KOJEOAHWH MCXOJHOW BEJIWYUHBI C
aMIUTUTYAaMU KOJIeOaHUM €€ CKOPOCTH M YCKOPEHUs
Koneb6arenbHblii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE

51 515 KojeOaHusT B  MJCAIbHOM KOJIEOATeIbHOM  KOHTYpE.

AHaJIOTUsl MEXAY MEXaHUYECKMMHU M JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

516 3aK0H COXpaHEHMs PHEPTUU B UJICATHHOM KOJeOaTeIbHOM
KOHTYpe
BeiHyXaeHHbIe MexaHudeckue KkojeOaHus. Pe3oHaHc.

5.1.7 Pe3onancHas kpuBas. BBIHYXJIEHHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHusI.

5.18 ITepemenHbIi ToK. CHHYCOUIANIBHBII IEPEMEHHBIN TOK.

51.9 M(imHOCTL IIEPEMEHHOTO  TOKa. AMIUINTYAHOE W
JIEHCTBYIOIEE 3HAYEHHNE CUJIBI TOKA U HAIIPSDKEHUS

51.10 Tpancdopmarop. IIpousBoacTso, nepeaaya u noTpedIeHUE

AIIEKTPUYECKOW DSHEPruu. OKOJOTHYECKHE PUCKH TpHU




MPOU3BOACTBE  dAJIEKTpuueckoM  sHepruu.  KynbTypa
HCIIOJIb30BAHUA 3JICKTPOSHECPI'UK B HOBCGI[HGBHOP'I KU3HU

TexHuueckue yCTpOHCTBa: ceiicMorpad, 3IIEKTPHUYECKHI

>-111 3BOHOK, JJMHUM DJICKTpoIepe1ay
[IpakTnueckue pabotsl. HcciaemoBanue 3aBUCUMOCTHU
Meproa MaJIbIX KOJICOaHH Tpy3a HA HUTH OT JJIUHBI HATH
5.1.12 1 Macchl Tpy3a. MccrnenoBanye nmepeMeHHOro TOKa B IEMU

U3  IOCIEAOBaTENbHO  COECOUHEHHBIX  KOHJIEHCATOPA,
KaTYILIKH U Pe3UcTopa

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanndeckue BOJIHBI, yCII0BUA pacrnpoCTpaHCHUA.

521 ITepuon. CkopocThb pacHpOCTpaHEHUsS M JUIMHA BOJIHBI.
[Tonepeunblie U MPOJIOJIbHBIE BOJIHBI

5.2.2 WuTepdepennys u audpaxiusi MEXaHHIeCKUX BOJIH

593 3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa
DJEKTPOMAarHUTHbIE  BOJIHBL.  YCIOBUS  HW3Iy4eHUs

5.2.4 AIEKTPOMATHUTHBIX BOJIH. Bzanmmnas OpHUEHTALHS
BeKTOpOB E, B 1 v B a71eKTpOMaruuTHoO BOJIHE B BaKyyMe

5.2 CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpa)XCHUE,

525 npeIoMIICHUE, TIOISPU3aIHs, TU(PAKINS, HHTEPPEPEHIIHS.
CKOpOCTb 3EKTPOMArHUTHBIX BOJIH

526 [kana 3EKTPOMArHUTHBIX BOJIH. [Tpumenenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

507 [TpuHIMIIBI PaAMOCBSA3M U TeJleBUACHUA. Pannonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEeH Cpeibl
TexHu4eckne yCTpPOWCTBA: MY3BIKAJIBHBIE WHCTPYMEHTBHI,

508 yIbTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE U MEIUIIUHE,
panap, paauoNpuEMHUK, TEIEBU30p, aHTEHHa, Tene(oH,
CBY-nieun

OIITHUKA

531 [TpsimonMHEHHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOM
cpene. Jlyu cBera

532 OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne
U300pOKEHHH B INIOCKOM 3epKajie

533 [lpenomnenne  cBera.  3akoHbl  NPENOMJIEHUS  CBeTa.
AOCOTIOTHBIN MOKa3aTesb MPETOMICHHS

534 IlonHoe BHYTpeHHee oTpaxkenue. [IpenenpHblil yroil MoJIHOro

5.3 BHYTPEHHETO OTPaKCHUS

535 Hucnepcus ceeta. CroxkHbli cocTaB 6enoro cera. L[er
Coluparonue ¥ paccewBaromie JIUH3bI. TOHKas JHMH3A.
dokycHOE pacCTOSHUE U ONTUYECKas CUIa TOHKOM JIMH3BI.

5.3.6 [ToctpoeHne  W300pakeHWH B coOWMparOmMx U
pacceuBaromux JuH3ax. @DopMyna  TOHKOM  JIMH3BL
YBennueHune, 1aBaeMoe JIMH301

5.3.7 [Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITHKH

5.3.8 Wutepdepeniuss  cBera.  KorepeHTHbIE  MCTOYHHUKH.




VYcnoBus HaOMIONEHHS MaKCUMYMOB M MHHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(}Aa3HBIX
KOTEPEHTHBIX HCTOYHUKOB

Hudpakmus cBera. udpaknmonnas pemérka. YcioBHE

539 HAOJIOZEHUST TJIABHBIX ~MAaKCUMYMOB TpU  TaJCHHUU
MOHOXPOMAaTHYECKOTO CBETA Ha AU(PAKIUOHHYIO PEIIETKY
5.3.10 [Tomstpusanus cBera
Texnudyeckne yCTpOWCTBa: OYKHM, JIyma, QoToamnmapar,
53.11 MPOEKIIMOHHBII arrapar, MHKPOCKOII, TEJIECKOTI,
BOJIOKOHHAS ONTHKA, TU(PPaKIIMOHHAS PEIIETKA, TTOJISIPOHT
[lpakTiueckue  pabOTHL W3mepenne  moxasarens
5.3.12 npejgomienus. MccnenoBanue CBOMCTB M300pakeHHH B

nuH3ax. Habmronenue aucrnepcun cBeta

3JIEMEHTAI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnMnBl  NPUMEHMMOCTH  KJIACCHUYECKOM  MEXAHUKH.
[Toctynarel TeOpUM OTHOCUTENBHOCTH: WHBAapUAHTHOCTH

6.1 MOJyJII  CKOpPOCTM CBe€Ta B  BaKyyme, IPHUHIIMII
OTHOCHUTEJIbHOCTH DUHILTEHHA
6 6.2 OTHOCUTETBHOCTD OJTHOBPEMEHHOCTH. 3amenneHue
BPEMEHM U COKPALLEHUE JITUHBI
6.3 DOHeprusi ¥ UMIYIJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3pb Macchl C DJHEPrMed M MMIIYJIbCOM CBOOOJHOMU
YaCTHUIIbl. DHEPIUsl OKOSI CBOOOAHOM YaCTHULIBI
7 KBAHTOBAS ®1U3UKA
SJIEMEHTEI KBAHTOBOI OIITUKU
711 ®otonsr. Popmyna Ilnanka cBs3u ’HEPTUU (POTOHA C €ro
4acTOTOW. DHEPrHsi U UMITYJIbC POTOHA
71.2 OtkpeiTe U uccinepoBanue (orosdpgexra. Onbitel Al
Croneroa. 3akoHsl hoToaddexTa
7.1 713 VpaBHenue OifHmTeliHa 118 ¢orordpdekra. «KpacHas
rpanuna» Gororpdexra
7.1.4 Jasnenue cera. OnbiTel [1.H. JIebeneBa
7.15 XHUMHYECKOE JIEHCTBUE CBETA
716 TexHuueckue ycTpoiicTBa: (oTo3aeMeHT, (OTOAATUHUK,
coJiHeyHast OaTapest, CBeTO IO/
CTPOEHHME ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopnaa mo
7.2.1 HCCIIEIOBAHUIO CTpOEHHMS aToma. [ImanerapHas Mmoaenb
aToma
[Toctynatsr bopa. M3nyuenue u noriomienue GOTOHOB MpU
7.2 799 TepexoJie aToMa C OJHOTO YPOBHS DHEPTMU Ha JIPYTOi.
o Buner cnektpoB. CrnekTp ypoBHEH SHEpPruM aroma
BOJIOpOJIA
BomHoBble cBoMcTBa yactul. Bomnel  ge  bpois.
7.2.3 KopnyckynsapHo-BoIHOBOM Jyanu3M. Hudpaxus

9JICKTPOHOB Ha KpUCTAJLJIaX



7.3

7.2.4

CHOHTaHHOE W BBIHYKJICHHOE M3Jy4€HHE. Y CTPOWMCTBO U
HNPUHIUN paboTHI Jla3epa

7.2.5

TexHudyeckue  yCTpPOMCTBA:  CIIEKTPAJIBHBIA  aHAIU3
(criexTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktnueckue pabotel. HaOmromenwe  JIMHEHYATOTO
CIIEKTpa

ATOMHOE A1PO

MeToapl HaAOMIONEHUS M PETUCTPALUU  BJIEMEHTAPHBIX
YaCTHII

7.3.2

OtkpeiTie paauoakTuBHOCTH. OnbiTel  Pesepdopna 1o
ONpPENENICHNUI0  COCTaBa  PAJUOAKTUBHOTO  M3IIy4EHHS.
CpoiictBa anbda-, Oera-, ramMma-u3nydeHus. BrwsHue
PaJlnOAKTUBHOCTHU Ha KUBbIE OPraHU3MBI

7.3.3

OTtkpeiTHE IPOTOHA U HeWTpoHa. HykioHHast Moaens siapa
['eitzenOepra — MBanenko. 3apsia sapa. MaccoBoe yucio
siapa. Y30Tonbl

7.3.4

Anbda-pacnian. DOIEKTPOHHBIH U TO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydeHwe. 3aKOH  PaguOAKTHUBHOIO
pacmajna

7.3.5
7.3.6

7.3.7

DOHeprust CBsA3U HYKJIOHOB B spe. SnepHble cuibl. Jledexr
MAacChl Spa

SInepusle peakuuu. JleneHre U CHHTE3 saep

SAnepublil peaktop. Tepmosaepuslii cuntes. IIpodaemsl u
MEPCHEKTUBBl  AJIEPHOM  DHEPTeTUKU. IKOJOTUYECKUE
ACIEKTHI AIEPHON SHEPI€TUKU

7.3.8

7.3.9

OnemeHTapHble  4acTHLbl.  OTKpBITUE  MO3UTPOHA.
OyHAaAMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHu4eckne ycTpONCTBA: JO3UMETP, KaMmepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomOa

7.3.10

8.1

[TpakTuyeckue pabotsl. MccnenoBanue TpekoB yacTull (1o
rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3UNKU

Bun 3Bé3nnoro neba. Co3Be3aus, sipkue 3BE3/bI, TIIIAHETHI,
X BHIAMOE JIBM)KEHHE

8.2

8.3
8.4

8.5

8.6

Conneunas cucrema. [1naners! 3emHoi rpynnsl. [lnanersi-
TMTaHThl U HUX CIIyTHHUKH, KAapJIMKOBBIE ILIAHETHI. Maible
Tena CoJIHEeUHOM cucTeMbl

Comnre, hotocdepa u armochepa. CoiHeUHass aKTUBHOCTh
Hcrounuk sHeprun CostHIa U 3BE3]T

3Bé3}1BI, HNX OCHOBHBIC XapPaKTCPUCTHUKU: MacCa, CBETUMOCTD,
paaMyc, TemIieparypa, HX B3aUMOCBs3b. Jlmarpamma
«CTIEKTPaIbHBIA KIJIACC — CBETUMOCTB». 3BE3IbI TJIABHOU
MOCJIeIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB»
JUTS 3BE3]1 TIIaBHOM ITOCIIE0BATENILHOCTH

Brytpennee CTpOCHUE 3BE31. CoBpeMeHHBIE

MIPEJCTABICHHS O MPOUCXOXKACHUU U 3BooLMK CosHIA U 3BE3.
OTamnsl KU3HA 3BE3]T




Mineunbii  Ilyte — Hama [anaktuka. ChoupanbHas
cTpykrypa ['anakTvku, pacnpeneneHue 3BE3/1, ra3a U MbLUIN.

8.7
IMonoxxenue n amwxenne Conuna B ['amaktuke. Ilnockas u
cdepuueckas mojacucTeMsl ['anakTuku

88 Tunsl ranaktuk. Paauoramaktuku u kBaszapbl. UEpHbIe

' JBIPBI B SIApaxX FaJIaKTUK

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0O06ia.

89 Paz0Oeranune ramaktuk. Bospact u paguyc Bcenennoi,
teopus bosbiioro B3psiBa. Mogens «ropsiueit BeceaeHHon.
PennkroBoe n3nyuenue

810 Macmrabnas crTpykrypa Bcenennoi. MeraranakTuka.

Hepeménnsie npo6sieMbl aCTPOHOMHH



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; oz
penakimueit [TapdpentreBoii H.A. AkuimonepHoe o61iectBo «M3maTenscTBo
«ITpocsenieHue»

» ®usuka. 11 knacc. Msakumes I'.4., byxoBueB b.b., Yapyrun B.M.; oz
penaxiueit [lapdentreBoit H.A. AxumonepHoe o61miecTBo «3maTenscTBoO
«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e HHpopMaIHOHHO-METOIUUECKOE ITUCHMO 00 0COOEHHOCTSIX MPETIO1aBaHHS
yuebHoro npeamera «Pusnka» B 2025/2026 yuednom romay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

e MeToauueckrue peKOMEH/IAIMH 10 CO3JaHUI0 KJIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPODHIICH B KJIACCOB C YIIyOJICHHBIM U3yYCHUEM
MaTeMaTUuKH, GU3HKHA, XUMUH, OUOJIOTHH B 00I11e00pa30BaTEIbHBIX
OpraHU3aIMsIX ¢ UCIOJIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HalMoHanbHOro npoekra «OopaszoBanue» (KBantopuymsl, [T-kyosl, Touku
pocta u z1p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en profilej 2025.pdf

® MeTOIII/I‘{CCKI/IG PCKOMCHAAIINH. OpFaHI/I3aI_[I/IH B3aHMOI[€f;ICTBI/IH “I_HKOJIa — BY3
— npeanpusrue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr sh v p 2025.pdf

e MeToaudeckne PeKOMEHIAIINY 110 U3YYEeHUIO TeMbl «IlocTosTHHBIN
AIIEKTPUIECKUI TOK» B IIKOJIHHOM Kypce dusuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p e_t.pdf

¢ VY4eOHO-METOAMUECKOe 00eCTIeUeHNE MPOIIECCOB MPENO aBaHusl XUMUH,
ouonoruu, GU3NKK HA YPOBHSAX OCHOBHOTO OOIIIETO U CPEAHETO OOIIETO
00pa30BaHMsI ¢ BKIIFOUCHUEM JIOTIOJHUTEILHOTO HH)KEHEPHOTO KOMITOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e KonrekcTHbie 3a1aun. 3a1anus K yueoOHOMYy Kypcy «Duzukay (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OU3BUKOH JIAB https://physicon.ru/eor-list/4-fizika
BUBJIMOTEKA IOK https://monypoku.pd/
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