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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS U
KOHILIETIIUUA TIpernojilaBaHusl ydyeOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIC MPOTPAMMBI.

Conmepxanue mporpamMmbl MO (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM MpeaMeTramMu. B Hel
OIIPENETSAIOTCS OCHOBHBIE LM HU3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIAHETO OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThI IO roj1aM 00yUEHUS;

e cojepkaHue yaeOHoro mpenamera « Ou3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyxkaromiem mupe. [IkoapHBIN Kype GU3HKH — cHCTEeMOOOpa3yIouii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUSI HOBBIX MAaTe€pHaloB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue ¢Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcs, B (popMuUpoBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKkM ¢ pa3BuUTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKU Ha YpOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacuy€THBIX 3a/1ady MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aIaHHON (YU3UYECKON MOJICIIBIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETpUpYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU A CUTYallMH MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuWHeTa (U3HKU WM B YCJIOBHUSIX HMHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O00OpyIOBaHUE [Ji1 BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHUA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTHUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OeCIedrBaeTCsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBAHUS JOJKHBI OBITh TIOCTPOSHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMmupoBaHHE WHTEpeca W CTPEMJICHHS OOYJarOMIMXCSd K HAYIHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpoBaHWE HAYYHOTO MHPOBO33PECHUS KaK pe3ylibTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUN OOBSACHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrmxeHne 3TUX 1enei oOecreynBaeTCsl pelIeHneM CIEIyIoMMX 3a7ad B

npolecce U3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a7a4 C $BHO 3aJIaHHON
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS U TMPOBEACHUS
(bU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuu MHGOPMAIIHH,
OTIpEIENIEHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

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

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

[Ipennaraempiii B mporpamMme 1O (QHU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIUXCl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUA

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TCOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Ponp u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U TepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W TMPAKTUUYECKOE TMPUMEHEHHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEayn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUHU
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenumanbHas JHEPIUs YIIPYro
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHMEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
[enbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpEeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKHU K u3ompoieccam. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IIPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiuMeHT moie3Horo
nericTBus TeruioBod MammumHbl. [{ukn KapHo u ero xosdduuueHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OneiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONIHS CBONCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUH MOJTYUYECHHUS] COBPEMEHHBIX MaTEpPHUaloB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3auus Tel. ODJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsok€HHOCTh  anekTpuueckoro mnoiisd.  [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmojielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JICKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMnu.

DNEKTPUYECKOE COIMPOTUBIICHUE. Y AENbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYINIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u MpUMEcHasi  MPOBOJUMOCTD
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIIEKTPOIIN3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOe 3aMbIKaHUE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomol

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsiETCS ¢
y4E€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, ralbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMoOAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM HMHAYKIMU. KapTWHa NUHUNA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
WHIYKIUU. OJIEKTPOJABIXKYINAsA CHJIa HWHAYKOMU. 3aKOH DJIEKTPOMATHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIGHME CAaMOMHIYKLUMHU. OJEKTPOABMXKYyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABHKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTHU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanuve sIBICHUS 3JIEKTPOMAarHUTHOW UHYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u (aza xoseOaHUU.
[IpykVMHHBIN MasTHUK. MaremMaTH4eCKuil MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBparieHue sHepru NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUA
DHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennpiii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoOJIeOATENbHON CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJIeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJIBbHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOspu3aIus, nudpakius,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U
4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

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

ColOuparomue U pacceuBaroiiie JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JHH3BI. YBEJIWYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHHE U IPEJIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKomna.

Habmronerne natepdepeHIIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOUIBI0 MPU3MBI.

[Tomy4yeHue ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PENSTUBUCTCKON YaCTHULIbI. DHEPTHs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dbotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdekra. «KpacHas rpanHunar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUYecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3(h(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiThl Pesepdopna mo paccesHUrO 0 -4acTHII.
IImanerapHas Mogmens aroma. lloctrynatel bopa. M3nmydenue u morionieHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CroHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nrabopamopnsle pabomuwl

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmaia.

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DnieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ComnHeyHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOC/IEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u auxenune CoiHUa B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, manet, Maeunoro [TyTu.

Oo6o01maromiee MOBTOPEHUE

Ponpr ¢u3uku u  acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHON KapTUHE MHPA, POJib (GU3HMUECKON TEOpUHr
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBS3H

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

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, YKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peUIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00US TPEYTrOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJyieOaTelbHbIC
JIBVKECHUS B KMBOM MPUPOJE, ONITUYECCKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, TPEICKA3aHUE 3eMIICTPSICCHU.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPaJMLMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO O0IIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JE€ATEIBbHOCTh B MHTEpEcaxX Tpa)KAaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO NTOBEACHMUS;

CHOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHHSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKHN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa dKOJIOTMYECKUX MpodiIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH M0 (QU3HKE;

7) HEHHOCTH HAYYHOT'O MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3UKM  OCYHIECTBJIATH HPOEKTHYD U HUCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jornueckue aeiicTBU:
CaMOCTOATENLHO  (QOopMyJNIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNH JeSITeIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHSIX  PEaBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOMCKY
METOJIOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB IMO3HAHUS,;

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEeOOPa30OBaHUI0 M TPUMEHEHUI0O B PA3IWYHBIX YYEOHBIX
CUTYaIlMsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (hU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHsS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBICE B XOJE PEIICHHWsS 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIHSIM, OIIECHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JaCTh
JKM3HEIEITCIIbHOCTH;

yMETb HHTETPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHNE ATbTEPHATUBHBIC PEIICHUS.

Pabora c nunopmanueii:

BJIaJICTh HAaBBIKAMHM TOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAaJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcOoCOepeEHHUs, TPaBOBBIX M OJTHYECKHX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

Co3/laBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUST HH(POpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYO
dbopMy TIpEICTaBICHHS i BU3yaJTH3aIUH.

KoMMyHuKaTHBHBIE YHHUBepPcaibHbIe yueOHbIe 1elCTBUA:
OCYIIECTBIAThH OOIICHNE HA YpOKax (PU3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd H  CMST4aTh
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKThI, OLICHWBAaTh WJEH C IMO3UIHMH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yYETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHMIMH B O0JaCTH
(U3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

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

BJa/JeTh  HAaBBIKAMU  [O3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH CeOsl, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepHuaibHas TOUYKa, UHEpIUaIbHAs CUCTeMa OTCUYETA, aOCOTIOTHO TBEPOE TENO,
WJICaJbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1aY;

pacno3HaBath (pu3nueckue sBieHUs (MPOIECcCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEILECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZ€, CBS3b MEXKAY IapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (DU3MUYECKUE BEIUUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKasd SHEPrusi, MOTCHUUAIbHAA SHEPTHS, MEXAHUYECKAS
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPH ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3yd (U3MYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi YHEPIUsl XaOTUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, pabora rasa,
KOO(PPUIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIUUNHAM;

ONMCHIBAaTh U3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIIMAJIOB;
IpU ONHUCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMUS] W €JUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BceMUpHOTO TsaroTenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM JHEPIuM, 3aKOH COXPAHEHHS HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMUA CHUJI, NPUHIMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOTIOTHOM TeMIiepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasavyarh CIOBECHYIO
(GbOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIAIBI JCHCTBUS MAIMH, TPUOOPOB W
TEXHUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS UX O€30MaCHOTO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOIeMy/3aady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYyAOBaHHUS, MPOBOJUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEpPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh ~ 3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKcUpoBaTh PE3yNbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJI€ TaOIUIl U rpadUKOB, AIAaTh BEIBOABI [0 PE3yIbTaTaM UCCIICI0BAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OHKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
00opy10BaHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOaUMbIC I €€ PEIIeHUs, TPOBOJUTh PACUETHI U OIEHUBATH PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

peliaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JIOTUUECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh  MPU  PEIIeHHH  y4eOHBIX  3ajJad  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS] YYEOHOW U HAay4YHO-MOMYJISIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMaITUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

WCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MPU OOpaIeHuH ¢ TPUOOpPaMU U TEXHUYECKUMHU
YCTPONCTBAMH, JIJIi COXPAHEHUS 37J0POBbS M COOJIOEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaEMOM IPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B MPAKTUYECKOW NEATEIBHOCTH JIOAECH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (PU3HUECKUE SIBJICHUSA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HUKHU: IJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOIO TIOJISI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MNPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodadgdeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJAa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AJIEKTPOMArHUTHBIC SIBICHUS (TPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEIUUYHMHBIL:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
MHIYKLIUS MarHUTHOrO MoJs, cuia Ammepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, JSHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHUE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUI
CMBICII HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAMHMIIbI, YKa3bIBATh
(GopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMUYMHY C JIpPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
(bu3nYecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICI
WCITOJIb3YEMBIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHUE MPOIECChI U SBIICHUS, UCIIONB3Ys (U3MUECKUE
3aKOHBI W MPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaILICTHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHsI MMITYJbCA, 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, MOCTyNIaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPaBJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuiibl Jlopenta;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/IaBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BEITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmynupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIOKEHHOTO O0O0PYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIICCTBIIAThH MPSIMbIC ¥ KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CMOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHHUS,

coOJII01aTh MpaBmiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHMEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY pacCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU HU
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHONW MH(OpPMAINUH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBl JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX OE30MaCHOTO MCTOJIH30BAHUS B MIOBCEIHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacHOCTH NP OOpAILEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpyHIe C BBHIMOJHEHHEM pPA3JIUYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PANMOHAIBHO pACIPEACNATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIaJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3jiesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

KonTpoabubie IIpakTuueckue

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo0.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM

3.1 9 https://m.edsoo.ru/HRGVENOPE
Teopuu
32 OCHOBBI TEPMOIUHAMUKH 10 https://m.edsoo.ru/HK6KI 6RS9
A .
33 ' PETATHDIE COCTOMMITE BEMECTBA 5 https://m.edsoo.ru/HSM355JCH
da3oBble EPEX0/Ibl
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpoCcTaTUKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSTHHBIN DIIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHEBIX CpEaax

Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (poBbIE)

Ne /i Kontpoabnbie  IlpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTeIbHbIe PecypChl
padoThI padoThI
Paznen 1. JIEKTPOJUMHAMUKA
M .0
1.1 ATAMTHOE HOJC. JICKTpOMAriuTHad 11 | 3 https://m.eds00.r/Z2Q390NGS
WHTYKIHSI
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
MexaHHUYECKHEe U 3JICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHUu4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBL
2.3 Onruka 10 1 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo0.rut/SWOVAWQRS
4.2 Crpoenune aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 1 https://m.eds00.ru/97MCIDZXQ




Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ‘ https://m.edsoo.ru/3EODOKXI9
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 ‘ O06o0maroriee NTOBTOPCHHE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
HayuHnble MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

Ponb u mecTo pusuku B
($hOpMHUPOBaHUK COBPEMEHHOMN
HAy4YHOW KapTUHBI MUDA, B
MPaKTUYECKON JNeATEIbHOCTH
JIonen

MexaHudeckoe ABH)KEHHE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBHM)KCHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpHOE ITPAMOIMHEWHOE
JBUJKECHUE

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/YXGQSPM1P

https://m.edsoo0.ru/SHSXWFFVO

https://m.edso00.ru/RSOAQVSZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE
Hp;[MOJ'[HHGfIHOG JBUXCHUEC

CBoOonHOe majieHne. Y cKopeHue
CBOOOIHOTO IMaICHUS
KpuBonuneiinoe qBUKEHUE.
JIBr>KEeHME MaTepUabHON TOUKH
10 OKPYKHOCTH

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJI2C4DN




10

[TpyHIMII OTHOCUTENBHOCTH
lNanmuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBelii 3aKkoH
Herotona

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cuil. Bropoit
3akoH HproToHa 1
MaTEepUAIbHON TOUKHU

Tpetuii 3akon HeroToHa niis
MaTepUaAIbHBIX TOYEK

https://m.edso0o.ru/J6QY7N3WN

https://m.edsoo.ru/BVITNWTAQH

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cuita ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koappuunent
TpeHus. Cuiia CONpOTUBIICHUS
NIPY ABWKEHHUH TeJla B KUIKOCTH
WU Ta3e

[ToctynarensHOE 1
BpallaTelbHOE JBUKEHUE
a0COIOTHO TBEPIOTO Tena.
MowmenT cusl. [lnedo cuibl.
VYcnoBust paBHOBecHs TBEPIOTO
Tena

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Wmnynbsc cuiibl. 3aKoH
COXPAHEHHUsI UMITYJIbCa.

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC




16

17

18

19

20

21

PeaktuBHOE JABUXKCHUC

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus
MarepualibHOI Touku. Teopema
00 N3MEHEHUU KHHETUYECKONH
SHEPrUuu

[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas F3HEPrus yupyro
neOpMUPOBAHHON MPYKUHBI.
[loTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

ITorenumanbsHbie 1
HEMoTeHUUaIbHble cUiibl. CBA3b
paboThl HEMOTEHIIUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPIUH CUCTEMbI T€J. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOMN
SHEPruu

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTHUH TeJa Ha
puMepe pacTsHKEHUS
PE3HHOBOTO KI'yTa»
KonTtponbHas pabora o Teme
«Kunematuka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE)

OCHOBHBIC TTOJI0KEHHS

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B




22

23

MOHGKYHﬂpHO-KI/IHCTI/I‘ICCKOﬁ

Teopuu. bpOyHOBCKOE IBM)KEHUE.

Huddysus

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTsa. Mojenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca mounekyin. KonudectBo
BewecTBa. [locTostHHas
ABoranpo

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQDI13

24

TermoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[IIxama remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

26

27

28

WNneanpnerii raz 8 MKT.
OcHoBHoe ypaBaenne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETHYECKOU
SHEPIruu JBHKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

3akon [anpToHa. I'a30BEIe
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTO razay

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWB66I3A

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

29

N3onpoueccs! B U1€aJIbHOM Ia3e
U UX rpaduyeckoe

https://m.edsoo.ru/OZJ3KZNJ5




30

31

MMpEaACTaBICHUC

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHocoO0bI €€ N3MEHEHMS.
KonngecTBo TemioTsl u paboTa.
BHyTpeHHss sHEprus
OJIHOATOMHOT'O MJI€aIbHOIO ra3a

Bunb Teronepenaun

https://m.eds00.ru/9JQITV XIS

https://m.edsoo.ru/36JJI20W9

32

VY nenpHAs TEINIOEMKOCTH
BemrecTBa. KoInm4ecTBO TEINIOTHI
MIpH TeIuIonepeaaye.
AnmabaTHBIN mporecc

https://m.edsoo.ru/SK3Y4HE6L

33

34

35

[IepBblii 3aKOH TEPMOJUHAMUKHI
U €ro IIPUMEHEHNE K
U30Iporeccam

HeoGpatumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJIMHAMUKH

[Tpunnun aeiicteus u KITJ{
TEIIOBON MAIlIMHBI

https://m.edsoo.ru/2HO6R3GAS8

https://m.edsoo.ru/S85LWDFTS

https://m.edsoo.ru/DLCDEAAUC

36

37

38

uxn Kapno u ero KIT[
DKosoruyeckue npoodaemMbl
TEIIO3HEPTeTUKH
O06o0maromuii ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOJTUHAMUKI

https://m.edsoo.ru/4XPSAQOV7M

https://m.edsoo.ru/P07ZMYMSI

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

39

KonTponbhas pabota no teme
«MonekynspHas pusuka.

https://m.edsoo.ru/RCARYE6ZX




40

OCHOBEI TEPMOIAUHAMUKHN )

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KUTICHHE

https://m.edsoo.ru/X48Q078EE

41

AOCOIIIOTHAS M OTHOCHUTEIbHAS
BIIQXKHOCTH BO3/IyXa.
Haceiennsrii nap

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

42

Teépnoe Teno. Kpucramnmueckue
1 aMopQHBIC TeNa. AHU3OTPOTIHS
CBOWCTB KpHUCTAILIOB. JKuakue
Kkpuctajbl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

44

[InaBnenue u KpucTaUIM3aIUA.
VYenpHas TEIJIOTA INIABICHUS.
CyOnumarus

YPaBHCHHG TEIUIOBOro OalaHca

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/OITUXGN2I1

45

DneKkTpu3anus Ted.
DnekTpuueckuii 3apsia. [[Ba Buma
AIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/QJ2S7WSBM

46

HpOBOI[HI/IKI/I, AUDJICKTPHUKU U
MOJIYITPOBOTHUKH. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO
3apsana

https://m.edsoo.ru/F3YVPQUYH

47

48

B3aumoneiicTBue 3apsiioB. 3akoH
Kynona. Toueunsrit
JJIEKTPUIECKUHN 3aps]T

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
nons. [IpuHumn cynepnosuuuun

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6




49

50

AJIEKTPUYECKUX ToJe. JInnuu
HaIPsHKEHHOCTH

PabGoTa cun
3JIEKTPOCTATHYECKOTO TIOJIS.
IMTorennuan. Paznocts
MOTEHIIHAIOB

HpOBOI[HI/IKI/I 1 JUDJICKTPHUKU B
OJICKTPOCTAaTUYCCKOM IIOJIC.
I[I/IBJIGKTpI/IquKaH
IMPpOHUIACMOCTDb

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

52

53

54

55

OnekrpoéMkocTs. Konnencatop

DNEKTPOEMKOCTH IIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHDKEHHOTO KOHZIEHCAaTopa

JlaGopaTtopHnas pabota
"M3MepeHue 3IeKTPOEMKOCTH
KOHJeHcaropa"

[IpuHun nercTBus u
IpUMEHEHHEe KOHJICHCATOPOB,
KOIMMPOBAJILHOTO arnmapara,
CTpYHHOTO ITPUHTEPA.
DJeKTpocTaTHUecKas 3alluTa.
3a3emileHne AIEKTPONpruOOpoB

DIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
IlocrostHabIi TOK. CHila TOKA.
Hanpsxenue. ConpoTuBieHue.
3akon Oma aJ1g y9acTka 1enu

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V§

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7




56

ITocnenmoBarenrsHOE,
1apajuIeJIbHOE, CMEIIAHHOE
COCIMHEHHUE MPOBOJHUKOB.
JlaboparopHas paboTa
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB)»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

PaGota u MomutHOCTH
AIEKTPUUECKOT0 TOKA. 3aKOH
[xoyins-Jlenna

3akon OMa IS HOJTHOH
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. KopoTrkoe 3ambIKaHHeE.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

59

PesepBnblil ypok. KonTposibHas
pabora 1o Teme
"OnekTpoauHamuka" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/MFMG6EIE5 X

60

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/PR6MDYO0O7H

61

DJNEeKTPOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
TeMIepaTyphbl.

https://m.edsoo.ru/ WMNNBQL9H




62

CBepXxnpoBOAUMOCTb

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa 2JICKTPOHHBIX TyYKOB

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

63

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMeECHast
npoBoaumocTs. CBoiicTBa p—n-
nepexona. [loiynpoBogHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJEeKTPUIECKUN TOK B PacTBOpax
U pacIuiaBax 3JIEKTPOJIHUTOB.
DNeKTPOIUTHYECKAS
JTUCCOIHAIUSA. DIIEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

66

67

68

DIIEKTPUUYECKHI TOK B Ta3ax.
CamocTosTeTbHbIN 1
HECaMOCTOSTENIbHBIN pa3psil.
Momnnus. Ilnazma

DneKkTprudecKkue Mpruodopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE
npuMeHeHune. [IpaBuna TeXHUKN
0e30macHOCTH

KonTponbHas pabota mo Teme
«Qnexkrpocraruka. [locTtosHHbIN
ANEKTpUYECKUil TOK. TOKHM B
Pa3JIMYHBIX cpeaax»

PesepBHsIit ypok. O600marommii
ypok 1o temaM 10 kiacca

https://m.edso00.ru/2VX2KLFQA

https://m.edsoo.ru/KJAO2KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

ITocTostHHBIE MATHUTEI U UX
B3auMoJercTBUE. MarHuTHoe
nose. Bektop MarHuTHON
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIAH

MarsuTHO€E 1oJie TPOBOTHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre MPOBOTHUKOB C
TOKOM

JlaGopaTopHnas pabota
«M3yueHne MarHuTHOTO TMOJIS
KaTYIIKH C TOKOM)

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/4ADMOYIIN6

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

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME MArHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
MIOCTOSIHHOT'O MAarHUTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIST Ha
JBHKYILYIOCS 3apsSKECHHYIO
yactuily. Cuna Jlopenna. Pabora
cuisl JlopeHna

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

DeKTpOMarHuTHasT WHTYKITHSI.

https://m.edsoo.ru/VA26C9C3J




10

11

IToTok BekTOpa MarHUTHOM
unaykuuu. J1C uaaykuum.
3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanes
JlaGopaTopHnas pabota
«HccnenoBanue sSBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH)

NHnykTUBHOCTD. SIBIIeHUE
camonHykuuu. 9J1C
CaMOMHYKLMH. DHEprHs
MarHUTHOT'O MOJISL KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSHHBIE
MAarHMThl, 3JIEKTPOMATrHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIN
BHGMCHTapHBIX qacCTull,
WHIYKIIMOHHA [1€Yb
Ob6o06maromuit ypok
«MarauTHoe moe.
DNIEKTPOMarHUTHasE UHIYKIUS»

KonTponbHas pabota mo Teme
«Mar»uuTtHoe 107JI€e.
DNIEKTPOMarHUTHasE UHIYKIUS»

https://m.edsoo.ru/XZS5SMQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edso00.ru/COBO5SBGMC

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

12

CB0OOIHbIE MEXaHNYECKHE
koseOanus. 'apmMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

https://m.edso0o.ru/9Y6GYWEVP




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIX KOJICOAHHIA
rpy3a Ha HATH OT JIJTMHBI HUTH U
MaccChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHplil KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
Kosie0aHus B UI€aTbHOM
KoJ1e0aTeIIbHOM KOHTYpE.
AHaJOTHs MEXTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUun B
UjIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHU4YeCKue KoueOaHusl.
Pe3onanc. BeinyxeHHble
3JIEKTPOMArHuTHBIE KOJIeOaHMs

https://m.edsoo.ru/FMBDWPPG4

17

[IepeMeHHBIH TOK.
CuHycouabHbII epeMeHHbIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYHOE U
JIEHCTBYIOIIEE 3HAUEHHUE CHJIIbI
TOKA U HaIIPSDKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpanrcdopmarop. [IpoussoscTso,

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




19

20

21

22

nepeaaya u norpediieHue
AEKTPUYECKON SJHEPIUU

Y CTpoicTBO U MPAKTUYECKOE
PUMEHEHHUE AIEKTPUUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOT0 TOKa, TMHUN
aJIeKTponepeaay

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
KynbTypa ucnonb3zoBanus
3JIEKTPOIHEPTHUH B
MMOBCETHEBHOM KU3HHU

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JuiHa BOoNHEL. [lonepeynsie u
MIPOJIOJTbHBIE BOJTHBI

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/93Z12W40QQ

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

https://m.edsoo.ru/W2XBOR3H]J

https://m.edsoo.ru/Z827Q6V70

23

ONeKTPOMarHUTHbBIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. PaBBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamus

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

25

KonTponbHas pabora
«Konebanusa v BOJHBD)

https://m.edsoo.ru/IHURONSOB




26

27

28

29

[Ipamonuneitnoe
pacnpocTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paXCHHIA B IJIOCKOM
3epKaje

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTpa)KE€HUE.
[IpenenbHbIN Yo MOJIHOTO
BHYTPEHHETO OTPaKEHUS

JlaGopaTtopHnas pabota

((I/ISMepCHI/Ie I10Ka3aTciiA
MMPCJIOMJICHUA CTCKIIA»

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

30

JIunsel. [Toctpoenue
n3o0paxxenuit B innaze. opmyna
TOHKOM JIMH3BI. Y BEIMUCHUE
JIUH3BI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHast pabota
«Hccnenosanue cBONUCTB
M300paKeHHI B TUH3aX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucniepcust cBera. CriosKHBIM
coctaB 6enoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucriepcuun
CBETa»

https://m.edsoo.ru/K9OWVKEI 1

33

UnTepdepenius cera.
Judpakus cera.

https://m.edsoo.ru/C8LCRSEJI




34

JudpaxknuonHas pemeérka

HOHepe‘-IHOCTL CBCTOBBIX BOJIH.
HOHHPI/ISaHI/IH CBE€Ta

https://m.edsoo.ru/Q2118XYOJ

35

36

37

38

39

OnTuueckue mpuOOps U
YCTPOMCTBA U YCIOBHUS UX
0€30MacCHOT0 NPUMEHEHUS

['paHuIbl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel ciennanbHOM
TEOPHUH OTHOCUTEIHLHOCTH

OTHOCHUTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUC NJIMHBI

DHeprus U UMITyJIbC
pPENIATUBUCTCKOMN YacTullbl. CBS3b
MaccChl C SHEPTUEN U UMITYJIbCOM.
DHeprusi NoKos

KonTponbhnas pabora «Onrtuka.

OCHOBEBI CIICLIMaJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/PSGB9FJ5SN

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo.ru/I90Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. opmyia [1naHka.
OHeprus U UMNIyJbC GoToHa
OTkpsITHE U HCCIENOBAaHUE
dotorddekra. OmbiTer A. I
CroneroBa

3akoHsbI poTodddexTa.
VYpaBHeHue DiHIITeHA 17151
dororddekra. «Kpachas

https://m.edsoo.ru/ZL6P16LAO

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8




43

rparuiay Gorodddexra

Hasnenue cBera. OnwiTe [1. H.
JleOeneBa. XuMu4eckoe
JIICUCTBHUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
¢dorosnemenT, HoTOAATUHK,
coJIHeyHast 6aTapest, CBeTOJUO/

https://m.edsoo.ru/UFQDRSL5SM

45

46

47

Pemenne 3amag mo Teme
«DneMEHTHI KBAHTOBOM ONTHKH
Monens atoma ToMcona. OTBITE
Pesepdopna o paccesHuio o-
yacrtull. [Inanerapnas mozeinp
atroma

IToctynatel bopa

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

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

48

H3nydenue u noryiomeHne
(OTOHOB IpH Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPIUU Ha
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BoutHOBBIE CBOMCTBA YAaCTHII.
Bounsl ne bporins.
KopmyckynsipHO-BOITHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3ITy4YE€HUE

https://m.edsoo.ru/J710TLEFCO

50

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIIpEJIETICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/TSJIFUU3TP




51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. ['amma-usinydeHue

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. fnepHbii
peaktop. [Ipobiemsr,
MEPCIEKTUBBI, SKOJIOTUHYECKHE
ACIIEKTHI SIICPHON IHEPrETUKHU

DNEMEHTAapHBIE YaCTULIBI.
OtkpeITHEe n03UTpOHA. MeToabI
HaOJI0IEHUS U perucTpaluu
aJieMeHTapHbIX YacTtull. Kpyribrit
cron «DyH1aMeHTa IbHbIE
B3auMoJicicTBU. EMUHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Dranbl pa3BUTHS ACTPOHOMUHU.
[Ipuxitagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMud. Buj 3BE31HOrO
Heba. Co3Be3aus, SPKUe 3BE3IHI,
TUTAHETHI, UX BUAUMOE
nerxkeHne. CoaHeuHas CUCTeMa

https://m.edsoo.ru/SPXS2I9VY

56

Comune. ConHeyHas akTUBHOCTb.
Ucrounnk snepruun ConHia u

https://m.edsoo.ru/1JZR54JAQ




57

58

59

60

3BE3N

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKH. 3BE3 b
IJIaBHOM I1OCJIEI0BATEIHLHOCTH.
BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE MPECTABIICHUS O
MIPOUCXOXKICHUU U IBOJFOIIUU
Connna u 3BE37

Muineunsiii [1yTe — Hama
I'amakTtnka. Ilonoxxenue u

nexenne Comaia B [NamakTuke.

lNanmakTuku. Y€pHbIE ABIPHI B
Apax rajJakTHK

Bcenennas. PasOeranue
ranmaktuk. Teopust bonbiioro

B3phbIBa. PenuktoBoe H3JIYUCHHUC.

Meraranaktuka

Hepemennsie npodiaembl
aCTPOHOMHH

https://m.edsoo.ru/GGD3W7470

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

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

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponbHnas padora
«IIeMEHTBI aCTPOHOMMH U
acTpoU3uKI»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(bU3HUKHN U aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMATbHOU
U 3THUUYECKOM chepax
JIeATETbHOCTH YeJIOBEKA

https://m.edsoo.ru/WNJSCRXYD

63

O6o6matomuii ypok. Pons u

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




64

65

66

MecTO (PM3UKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

O6o06matromuii ypok. Posb
¢dusnueckoit Teopun B
(GbopMUpOBaHUY MTPECTABICHHUH
0 (hu3nYecKoi KapTUHE MUPA

O6o06maromuii ypok. Mecto
buznyecKoil KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHbIil ypok. MaruutHoe
nosie. DJIEKTPOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHbliil ypok. OnTHka.
OcHOBBI cielIMaNIbHOM Teopun
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnsit ypok. KBanToBas
¢uznka. DIeMeHTbl aCTPOHOMUU
U acTpoPU3UKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCTO (QU3UKH B
(hopMUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKAa, WHEpLUalbHAas CUCTEMa OTCUETa, aOCOIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KUHETUUYECKOW TEeopuun
CTpPOCHMsI  BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLUs, B3aUMOJCICTBUE TE;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, HU3MEHeHHe oO0béMa Tel TMpU  HarpeBaHUHU
(oxJIaXkIeHnHn), TeIJIOBOE€ paBHOBECHE, HCIApEeHHe, KOHJEeHcalus,
IJaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy MapaMeTpaMH COCTOSIHMS Tra3a B HU30IpOLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYUHBL: KOOPJIHWHATA, IIYTh, MEpEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMAJbHasl JHEpPrus, MeXaHudeckas paloTa, MexaHHUYecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICHT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAU€HUs M €JAMHUIIbI, HaXOAWUTH
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YNHaMu

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA Te€l U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KO3(pPUIMEHT TOJIE3HOr0 JACWCTBUS TEIJIOBOTO JBUTATENS;, MpU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKUE CBOMCTBA BeEleCTBA U
JJIEKTPUUYECKUE  SIBJCHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI;, YKa3blBaTh (HOPMYIIEI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYNHaMN

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOIo TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOH JHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCA, IPUHLNII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs  HHEPLUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYH) TECOPUIO CTPOEHUsS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KUHETUYECKOM SHEPruU TEIUIOBOTO JIBUKEHHSI MOJIEKYNI C
aOCOJIIOTHOW TeMITepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIpAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUIL; IPU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO H3MEpPEHUS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYECHHOH 3aBHCUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOM M MPOECKTHOM JEATEIIBHOCTH C HMCIIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3ama4yd C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

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

Hcnonp3oBaTh NpU  pelIEHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpHUpOBaHMS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-IOIMYJISIPHOU
uH(pOpMalMY, TMOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUECKU

AHAJIIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp30BaTh TeopeTHyecKUe 3HAHUS MO (PU3MKE B MOBCETHEBHOM
KU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLMATIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH U IIJIAHUPOBAaTh JESATENbHOCTh B HECTAHIAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI



11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOTHM, B MPAKTUYECKON NEATEIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOAEIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO SIpa MPH peIIeHUH (PU3nYecKux 3a1a4d

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE pacHpoOCTpaHEHUE CBETa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUsl CBETa, (OTOAIEKTpUUYECKU 3ddexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, IEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanoB, DJIC, pabota TOKa, WHAYKIHS MarHHUTHOTO
monsa, cuna Awmmepa, cuia JlopeHna, WHIYKTHUBHOCTh KATYIIKH,
9HEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUAX AJEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHMe W ONTHUYecKas CHJIa JIMH3BI, MPU OMHCAHUU TPABHIBHO
TPAKTOBAaTh (PUIUYECKUH CMBICT HCIOJB3YEMBIX BEIMYWH, UX
0003HAaYeHHUsT W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (QU3MYECKYIO BEJITUUHUHY C APYTUMU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb 3JICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nX 00O03HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]IBI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYHNHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TAapajlIeIbHOIO COEIMHECHUSI IPOBOHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J1€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHUs OJICKTPHUUECKOTO 3apsjga, 3aKOH
COXpPaHEHHUsT  MacCOBOIO  YHCJA, IOCTYynaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpanu1IBI, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

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

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYIIICCTBJ'ISITB IpsAMbI€ W KOCBCHHBLIC H3MCPCHHUA (1)I/ISI/I'-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYMpPOBATH YCTAaHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




UCCIeOBaHUNH B paMKax ydeOHOTO JKCHEpUMEHTa, Yy4eOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJa4d  BbIOMpaTh  (PU3MUECKYIO MOJAEIb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

PemraTe Ka4€CTBCHHBIC 3aJa4uu: BbBICTPAUBATDH JJIOTHUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paccyx():[eHHﬁ C 0H0p0171 Ha N3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
HMHTEPIpETAllMd M TPEJCTABICHUS Y4YeOHONW U HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3TUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

OBCETHEBHON KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecreyeHns 0e301MacHOCTH MpU 0OpallleH!H ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTaHUpOBaTh ~ paboOTy  TIpyHdmbl,  PalMOHAIBLHO  pPacHpeAeisiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jiena

Kox npoBepsiemoro

3JIEMEHTA

IIpoBepsieMble 31€eMEHTHI COAEPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®uzuka — Hayka o mnpupojse. Haydynbie
METOJAbl TO3HAHUSI OKPYXKAIOIIETO MHpa.
Ponp skcnepuMeHTa ¥ Teopuu B IMpoliecce
MO3HAHMUSI  MPUPOJABI.  DKCIEPUMEHT B

busuke

1.2

MogenupoBanue (U3NYECKUX SIBICHUA U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
®usnyeckue 3aKoHbl U Teopuu. ['paHuIbl
OPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBusd. Pomp um  mecto
¢u3ukn B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTHUYECKOU

JIeSITEILHOCTH JTIOASH

MEXAHUKA

KMHEMATHKA

2.1.1

MexaHnn4deckoe JABHIKCHUC.
OTHOCUTENBHOCTh MEXaHHYCCKOTO

nBrxkeHust. CucreMa orcuéra. TpaekTopus

2.1

[lepemerenue, CKOpOCTh (cpennsis
CKOpOCTh, =~ MTHOBEHHas  CKOpPOCTh) |
YCKOpEHHE  MaTepuallbHOW  TOYKH, HX
MPOEKIIUM HAa OCH CHUCTEMBI KOOpPIUHAT.
CrnoxeHue TepeMelleHUd U CIIOKEHUe

CKOpOCTel

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsiMojiuHeiiHoe — nBwkeHue.  ['paduku

3aBUCMMOCTH KOOpJAWHAT, CKOPOCTH,



YCKOpEHUsl, INyTH W  TepeMelleHus

MaTepHaﬂbHOﬁ TOYKH OT BPCMCHHA

CBobonHoe majieHne. Y CKopeHue

CBOOOIHOTO MaIeHUS

2.1.5

Kpusonnnuelinoe nsuxeHue. PaBHOmepHOE
IBUKCHHE  MAaTE€pUAIbHOM  TOYKHM IO
OKPY>KHOCTH. YTJO0Bas CKOPOCTb, JTUHEHHAA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

TexHudyeckue  yCTpOMCTBA:  CHUIOMETP,
JBUKCHHUE CHAps/OB, LEIIHBIE U PEMEHHBIC

nepenadn

[IpakTueckue paboTHlL. N3mepenue
MIHOBEHHOH  ckopoctd. HMccnenoBanue
COOTHOIIICHHU A MCKOY IMyTAMHU,
MPOIIEHHBIMU TEJIOM 3a M0CJIe10BaTEIbHbIE
paBHBIE  IPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBM)KEHHM C HayaJlbHOU
CKOPOCTBIO, paBHOW Hymwo. M3yueHue
JBIDKEHUS ILIApUKAa B BA3KOW KHJKOCTH.
W3ydyenue nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

222

IIpunnun  orHocurensHOoCcTH  [amwiies.
[IepBeii 3akoH Hbrorona. Muepuunanbhble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpuHumn

CYMEPIO3ULINH CHUII

223

224

Bropoii 3axon HeroToHa 11 MaTepualbHON
TOYKM B HMHEPLHUAIBHOW CHUCTEME OTCUETa
(UCO). Tperuit 3akoH HploToHa s

MaTCpHaJIbHBIX TOUCK

3akoH BceMupHOro TaroreHus. Cuia

TSAXKCCTH. HCpBaH KOCMHYCCKasA CKOPOCTh.



2.3

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJBKEHHS W CWIa TPEHHS IOKOS.
Koapdpunment TPEHHUS. Cuna
CONPOTUBIICHHUS] TPH [BIDKEHHHM Tella B

KUAKOCTHU WUJIM Ia3c

HOCTyHaTeJIbHOe n BpamaTcJIbHOC

JBIKEHUE a0COIIOTHO TBEPIOTO Tela

228

MoMeHT  cuibl  OTHOCHTENBHO  OCH
Bpamenuss.  Ilmedo  cmibl.  YcnoBus

paBHoBecus TBEpaoro tena B MCO

229

2.2.10

TexHuueckue yCTpOﬁCTBaZ IIOAIIHNITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboTHI. N3yuenne
IBUKEHHsT ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOf JI€HCTBHEM HECKOJIBKHX
cwi. HMccnepoBaHue 3aBUCHMOCTH — CHII
YIPYTOCTH, BO3HHUKAIOIINX B
nepopMupyeMoi TNpYyXKHUHE H PE3HHOBOM
oOpasie, OT BEIWYUHBI WX Jedopmaiuu.
HccnenoBanue yCIOBUI paBHOBECHS

TBEP/IOTO TeJa, UMEIOIIET0 OCh BPALICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUagbHBIX TOYeK. MMIynbc cuiibl u
U3MEHEHHE UMITyJIbCa Tella

539 3akoH coxpaHeHus umnyiasca B HCO.

o PeakTnBHOE IBMKEHIE

233 Pabota cuibl

234 MomHoCTh CHITEI

535 Kunernueckass 9sHepruss  MaTepHaIbHOU

o TOYKH. Teopema 0 KHHETUYECKON SHEPTUU

2.3.6 [TorenmmaneHass sHeprud. lloTeHumnanbHas




3.1

SHEprus yOpyro nehopMUPOBaHHON
npyxuHsl. lloTeHnuanbHas 3Heprust Tena

BOIH3HU IIOBEPXHOCTHU Semnn

HOTCHHI/IaJ'IBHBIe n HCIMOTCHIHMAJIbHBIC

cwibl. CBs3b pabOTHl HEMOTEHIIMAIBHBIX

2.3.7 CUJI C UBMEHEHHEM MEXAHUYECKOU HSHEPTUH
CUCTEMBl  Tell. 3aKoH COXpaHEHHUs
MEXaHUYECKON HEPTUn

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS

539 TexHu4eckue ycTpoucTBa: JBUKEHUE PAKET,

o BOZOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3U

5310 CKOpPOCTEM Tea TMpu HEyNpyrom yaape.

Hccnenoanue cBsA3M pa6OTLI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE ~ TOJIOXKEHUSI  MOJIEKYJISIPHO-
KUHETHYECKON  TEOpHH. BpoyHoBckoe
JBUKCHHUE. Huddyzus. Xapakrep
JBWDKEHUSI W B3aMMOJICHCTBHSI  YaCTHI]

BCIICCTBA

Mogenu cTpoeHHUsl Tra30B, XUIKOCTEHM U
TBEPIABIX TE€N W OOBSICHEHHE CBOMWCTB

BEIIIECTBA HA OCHOBE ATUX MOJIeNeH

Macca wmomnekyn. KonuuecTtBo BemiecTsa.
[TocTostHHast ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

Mopnens wuzneanbHoro raza. (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOpHU UACAIBHOI'O Ir'a3a

AOcontoTHass  TeMmmeparypa Kak — Mepa

cpenHeﬁ KHHETHYECKOMN SHEPTHUU TCIJIOBOT'O
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3.1.7

JNBUKeHUs yactul rasza. [llkana temneparyp
KenbBuna
VpaBuenue Knamneiipona — Menpaeneesa.

3akoH JlaabTOHA

l'azoBbie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: U30TEpMa,

n30xopa, u3zobapa

3.1.10

3.2.1

322

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapomerp

[Ipaktuyeckue padotel. M3mepenne macchel
BO31yXa B KJIACCHOM KOMHare.
Uccnenosanue 3aBUCUMOCTU MEXKITY
IapaMeTpamMM COCTOSIHUSL ~ Pa3pesKEHHOTrO

rasa
OCHOBbI TEPMOJAMHAMUKHN

TepmoanHamuueckas cucreMa. BHyTpeHHssA
JHEPrusl TEPMOAMHAMUYECKOM CHCTEMBI U

CITIOCOOBI €€ N3MEHEHUS
KomnuectBo TEIUIOTHI u paborta.
BnyTtpennss DHEPTUA OJHOATOMHOI'O

NACAJIBbHOIO ra3a

323

Bunel temonepenauun: TEIIONPOBOAHOCTD,
KOHBEKIIHs, H3IydeHue. TermroémMkocTh
Tena. YaenpHas TEIUIOEMKOCTh BEIIECTBA.
Pacuér  konuuecTBa  TEMJIOTHI  IIpH

TCIIIoepeaadec

324

3.25

IIepBblit 3aKOH TEPMOANHAMUKH.
[IpumeneHne IIEpBOro 3aKOHA
TEPMOAUHAMUKHI K H30IIpOoLECCaM.
I'padmueckas unTepnperanus paboThl ra3a

Tennossle MammHbl. [IpuHOKNBL KEWCTBUS

TCIIJIOBBIX MalllvH. HpCO6pa30BaHI/ISI

OHEPIrun B TCIIJIOBBIX MalllMHax.
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Koaddurnment nonesnoro aeicTeus (manee

— KII 1) rermosoit mamuuel. Hukn Kapuo u

ero KIIJ{
Bropoii 3aKOH TEPMOJIMHAMHUKH.
326 HeoOpatumocTs MpoleccoB B MPUPOJIE.
o TenoBble  ABUraTenu.  DKOJIOTMYECKUE
MPOOJIEMBI TETIOIHEPTETUKH
TexHuueckue  yCTpOWCTBA:  JIBUTaTelb
3.2.7 BHYTPEHHETO cropaHusi, OBITOBOM
XOJIOAWIBHUK, KOHAUIMOHED
128 IIpaktrueckue paboTHI. H3mepenne

YAEIbHON TEMIIOEMKOCTH

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

[TapoobOpazoBanue u KOHJICHCALIUA.

131 Hcnapenne u kuneHue. YpaenpHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TCMIICPATYPhI KUIICHUA OT AaBJICHUS

139 AOCOIIOTHAsS U OTHOCUTENbHASI BIAXKHOCTb
Bo3ayxa. HacelleHHbII niap

Teépmoe Teno. Kpucrammmueckue u
333 amopdHble Tena. AHH30TPOIHUS CBOWCTB
KpuCTaljIoB. )KI/II[KI/IG KpucTaJibl.

COBpCMeHHBIe MaTcpHraJIbl

334 IInaBneHue u KpucCTajllin3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus
3.3.5 VYpaBHeHUE TEIJIOBOTO OalaHca

TexHudeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP, TEXHOJIOIHH
3.3.6 MOJIyYEHUsI COBPEMEHHBIX MAaTepHUajoB, B
TOM qucie HaHOMAaTEpHaJIoB, u

HaAHOTCXHOJIOTNH

337 [IpakTnueckue paboTHL. H3smepenue
BJIQ)KHOCTH BO3/1yXa



OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

Onexkrpuzauust Tel. OJIEKTPUUECKUN 3apsil.

Z[Ba BUAA SJICKTPUYCCKUX 3apsa10B

4.1.3
4.14

[IpoBoaHMKH, TUDIIEKTPUKU u
MIOJIYIIPOBOIHUKH

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexrpuueckoe mnone. HanpsxkéHHocTh
ANEKTPUUYECKOTO TOJIA. [MpunHUMI
cynepno3uiuu. JluHUM  HaNpsKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

Pabora cun QJICKTPOCTATUYCCKOI'O IIOJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

[IpoBOAHMKY U TUANEKTPUKH B MMOCTOSHHOM
anekTpuyeckoM nosie. Jluanekrpuueckas

IIPpOHUITACMOCTDb

DNEeKTPOEMKOCTb. Konpnencarop.
OneKTpOEMKOCTh IJIOCKOIO KOHJEHCAaTopa.

3Hepr1/151 3apsAKCHHOT'O KOHACHCATOpa

4.1.10

TexHudeckue yCTPOMCTBA:  BIIEKTPOCKOIL,
JNIEKTPOMETP, DIEKTPOCTATUYECKAs 3aIUTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN TPUHTEP

[IpaxkTnueckue paboTHL. N3smepenune

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

4.2.1

Ycaopus CYIICCTBOBAHUA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKaA. WcTouHUKHM TOKA.

Cuia Toka. [locTOSIHHBIH TOK

422

HaHpH)KCHI/IC. 3akon Oma AJId ydacCTKa eI

423

DNEKTPUUECKOE CONPOTUBIICHUE. Y IETbHOE

COITPOTUBJICHUEC BCIICCTBA




424

4.2.5

[MocnenoBarenbHOE, napajiesibHOe,
CMEIIAaHHOE COCTMHCHHE TIPOBOTHUKOB
PaGota 2nEKTpUYECKOTO  TOKAa.  3aKOH

Hxoynsa — Jlenua

4.2.6

4.2.7

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

anexkTponaBrkymias cuna (ganee — DC) u
BHYTPEHHEE COIPOTUBICHHUE HMCTOYHHUKA
ToKa. 3akoH OMa JyIsl IOJTHOW (3aMKHYTOI)

BHCKTPHHGCKOﬁ OCIIn. KOpOTKOC 3aMbIKaHHUE

4.2.8

4.2.9

DNeKTpoHHAass  MPOBOJUMOCTh  TBEPABIX
METaJUIOB. 3aBHCHUMOCTh COMPOTHBIICHUS
METaJJIOB oT TEeMIIEPaTyphI.

CBepxnpoBOIMMOCTb

OnexTpuueckuid ToKk B BakyyMme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

[TonynpoBoAHUKWU. CobcTBeHHas u
MpUMECHas MIPOBOJIUMOCTH
MIOJIYIIPOBOXHUKOB. CaoiicTBa p-n
niepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

DNEeKTpUYECKU TOK B  DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JIUCCOLIAAIHS.

OneKTponan3

4.2.12

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTENILHBIE U HECaMOCTOSITENLHBIH
paspsa. Paznmuunnie TUTIBI
CaMOCTOAITEJIBHOTO  paspsiga.  MoyHUSL

[Ina3ma

4.2.13

TexHnueckue  yCTpONCTBA:  amIepMETp,
BOJIBTMETP, PE€OCTAT, HUCTOYHUKHU TOKa,
JJIEKTPOHArpeBaTENbHbIE npudopHl,
3JIEKTPOOCBETUTEIIbHBIE npuOopHI,
TEPMOMETP CONPOTHUBJICHMS, BaKyyMHBIN
IUOJ, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJ'IynpOBOI[HI/IKOBHﬁ JUO0a, raJlbBaHHKa



11 KITACC

Kon
pa3jiena

4

4.2.14

Koanposepsiemoro
3JIeMeHTa

[IpakTuueckue paboTHI. Nzyuenue
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

Namepenne DJIC uCTOYHMKA TOKa U €ro
BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIM3a

IIpoBepsieMble 31eMEHTHI COAePKAHUS

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

4.3

43.1

432

433

ITocTostnabIC MarHuThI.

B3aI/IMOIICI7ICTBI/IC IIOCTOSIHHBIX MarHuTOB

MaruauTtHOoe mosie. BexkTop MarHMTHOM
uHaykuuu. IlpuHoun cynepno3uiuu.
JInann marauTHOM MHAyKuuu. KapruHa
JUHUMA MArHUTHOM HWHAYKUUU  TOJS

IIOCTOSIHHBIX MarHuToOB

MarauTHOe ToJIe TIPOBOJHUKA C TOKOM.
Kaptuna nmHMi 1ons  ATUHHOTO
opsAMOro mnpoBOJHHMKA MW 3aMKHYTOI'O
KOJIBIIEBOTO TPOBOJHHUKA, KATYIIKA C
TOKOM. OmnbIT Opcrena.

BzauMmoneiictBue IMPOBOAHHUKOB C TOKOM

434

Cunia Amriepa, e€ MOJIyJb U

HaITpaBJICHUC

4.3.5

4.3.6
4.3.7
4.3.8

Cuna  JlopeHuma, €€ Moayilp u
HarpasiieHue. JIBWkeHue 3apsyKeHHOU
YacTUIbl B OJHOPOJHOM MAarHUTHOM

nosie. Pabota cunel Jlopenna
SIBneHue ANEeKTPOMArHUTHON UHAYKITUU
IToTok BeKTOpa MAarHUTHON MHIYKIIMU

OJ1C WHTYKITUH. 3akoH




3NEeKTpoMarHuTHOM unaykiuu dapanes

BuxpeBoe »snekrpudeckoe mnoise. I/C

HHAYKIOWUHW B MPOBOAHUKE, ABMIKYHICMCH

439 MOCTYNaTEeIbHO B OJTHOPOJTHOM
MarHUTHOM TI0JIe
4.3.10 [IpaBuo Jlenna
NHAYKTUBHOCT. SIBnenue
4.3.11
camouHaykiuu. 9J1C caMonHayKIun
DHeprusi MarHUTHOTO TOJSI KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNIEKTPOMAarHUTHOE TI0J1e
TexHuyeckue YCTPOWCTBA: MOCTOSHHBIE
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14 AJIEKTPO/ABUIATENb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHIl, WHIYKIIMOHHAS
neyb
[Ipaktnueckue  pabotel.  M3yuenue
MarHUTHOTO TOJS KaTyIIKd C TOKOM.
4315 Uccnenosanue nelcTBUS IIOCTOSHHOIO

MarHuTa Ha  paMKy €  TOKOM.
HUccnenosanue SIBJICHUS

3JI€KTpOM8.FHPITHOI>i HHAYKIOUN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

Komnebarenpuas cucrema. CBoOOmHBIE
koJnebanusi. ['apMoHnyeckue KosieOaHusl.
[lepuon, wacrorta, ammuiutyna u ¢aza

KoJie0aHuit

[IpyxnHHBIN MasATHHK.

Maremarnueckuii MassTHUK

5.14

YpaBHEHHE TAPMOHUYECKHUX KOJICOAHUH.
Kunematuueckoe u  JUHAMUYECKOE

OMMCAaHME KOJIEOATETBbHOTO JIBUKECHUS

[IpeBpamenue SHEPIUU pu




5.1.5

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

€€ CKOPOCTU U YyCKOPEHHUS

Konebarenbubiit  koHTYp. CBOOOIHBIE
JNIEKTPOMArHUTHBIE ~ KOJeOaHHs B
UJICaTIbHOM  KOJIeOaTenbHOM — KOHTYDE.
AHaynoruss MexIy MEXaHHYECKUMH U
QJICKTPOMAarHMTHBIMHA KOJ€OaHUSIMH.

®opmyina TomcoHna

5.1.6

3aKoH COXpPaHEHHS  DHEpPruud B

naCaJIbHOM KoJIe0aTeIbHOM KOHTYpC

5.1.7

5.1.8

BoinyxxneHnsie MEXAHUYECKUE
koieOanusa. Pe3onanc. Pezonancuasg
KpHBasl. BoinyxaeHHbie

OJICKTPOMArHMTHBIC KoJieOaHusl.

[lepemennbiii  Tok. CuHHYCOUAANBHBIN

HCpCMCHHHﬁ TOK.

5.1.9

MoOIIHOCTE MEPEMEHHOT0 TOKa.
AMIUTATYIHOE u JIEUCTBYIOIIEE

3HAYCHHUEC CUJIBI TOKA U HAIIPSAKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. IIpousBonctso,
nepenaya u norpebyieHue
NIEKTPUUECKON SHEpIuu.
DKOJOTHYECKHE pucKH npu
MIPOU3BOJICTBE AIEKTPUUECKON SHEPTHH.
Kynberypa UCIIOJIb30BAHUS

3JIEKTPOIHEPTUN B MOBCEHEBHOMN KU3HU

TexHudeckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JTUHAH
AJIeKTpoIiepeaayd

[Mpaktnyeckue pabotel. MccnemoBanme

3aBUCHUMOCTH nepuoaa MaJlbIX

KoJieOaHUW Tpy3a Ha HUTH OT JJIUHBI




5.2

HUTH KW MaCChbl TIpy3a. HCCJ’IGI{OB&HI/IG
NNEPEMCHHOTO TOKa B J1(S1004 nus3
IIOCJICA0BATCIBHO COCJIMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

5.2.2

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

HonepeqHHe 1 OpOJ0JIbHBIC BOJIHBI

Wntepdepentss  u  nudpaknus

MCXaHHNYCCKHX BOJIH

523

524

3Byk. Ckopocts 3Byka. I'pomkocTs

3ByKa. Beicora Tona. TemOp 3Byka

DONEeKTpOMarHUTHbIE BOJHBI. Y CJIOBHUSA
U3Iy4EHUs] DJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenrtanusa Bektopos E, B u

UB 3JICKTpOM8.FHPITHOﬁ BOJIHC B BAKYyyM€

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXkeHHe, HpeoMIIeHHE,
HoJsIpU3aLus, mudpaxmus,
uHTEpPEepeHIus. CkopocTb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[lIkana  2IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHe dIIEKTPOMarHUTHBIX BOJIH B

TEXHHUKE U OBITY

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

3arpsI3HEHUE OKPYKAIOIIEH CpeJibl

Texuuueckue YCTpOMCTBA:
MY3bIKAJIbHbIE WHCTPYMEHTBHI,
YABTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE
U MEIUIUHE, pajaap, pPaguonpUEMHHUK,
TelneBu3op, aHTeHHa, Ttenedon, CBY-

IcYb
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OIITUKA

5.3.1

5.3.2

[Ipsimonuueitnoe pacnpocTpaHEeHHE
CBETa B OJIHOPOJHOM cpene. JIyu cBera

OtpaxxeHue cBeTa. 3aKOHBI OTPaKEHHUS
cBera. [loctpoeHne W300pakeHH B

IIJIOCKOM 3€pKaJIC

5.33

[Ipenomnenue cBera. 3aKOHBI MPETIOMIICHUS
cBera. AOGCOTIOTHBIH MOKa3areib

IIpECIOMIICHUSA

534

Iomnoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIi yromn IIOJIHOT'O

BHYTPCHHCT'O OTPAKCHUA

5.35

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

Hucnepcust cBera. CHOXHBIA cOCTaB

Oenoro cBera. L{Bet

Colwuparonue U pacceuBarolue JHH3bI.
Tonkas nmH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWJa TOHKOW  JIMH3BI.
IToctpoenue n300pakeHHH B
cOOMpAIOIINX U PAaCCEUBAIOIINX JHH3aX.
dopMyna TOHKOU JIMH3BL. YBEIUYCHUE,

JaBaeMoe JIUH30HU

Hpe,ZLCJIBI MNPpUMCHUMOCTHU

r€OMETPUYECKON ONTUKHU

HNurepdepennius cera. KorepeHTHble
UCTOYHMKH.  YCJIOBUS  HAOMIOACHUS
MaKCHMYyMOB u MHUHUMYMOB B
UHTep(EpEeHIMOHHOW KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB
Hudpakmus  ceera. JudpaxmmonHas
pemeérka. VYcnosue HaOII0ACHUS
IJIABHBIX MAaKCUMYMOB TIpH TaJCcHUHU
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonapuzanus ceera




TexHuueckue yCTpOHCTBa: OYKH, JyIa,

¢doroanmapar, NMPOEKIMOHHBINA ammapar,

5.3.11 MHKPOCKOII,  TEJIECKON,  BOJOKOHHAs
onTHKa, JAuQpakIUOHHAS  PeméTKa,
TIOJIAPOU T
[Ipaktrueckue pabotel. M3Mepenue
MOKa3aTest MIPEIOMIICHUSI.
5.3.12

HccnenoBanue CBOMCTB M300paKeHUH B

nuH3ax. Habmonenue aucnepcun ceera

BJIEMEHTHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynmatel TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOZYJsl CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH.
3aMeIIJIeHI/Ie BpECMCHU M COKpaliCHUC

JUINHBI

6.3

6.4

DHeprus W UMOYIbC  CBOOOJHOMU

YaCTHUIIbI
CBs13p Macchl ¢ SHEpruerd U UMIYJIbCOM

CBOOOJHOW 4YacTUIBl. DHEPrusi MOKOs

CcBOOOIHON Y4aCTHUIIEI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®oronbl. ®opmyna Ilmanka cBsA3M
SHepruu (GOTOHA C €ro 4YacTOTOM.

DHeprust 1 UMITyJIbC POTOHA

7.1.2

OTkpeiTHE u UCCIIeIOBaHNe
¢dotordpdexra. Onbitel A.I'. CTonerosa.

3akoHb! poTodddexra

YpaBHeHue DOHHIITENHA s

dotorddexra. «KpacHas  rpaHuna»

dotordpdexra



7.2

7.3

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEHCTBUE CBETA

7.1.6

7.2.1

TexHuueckue YCTPOMCTBA:
(dboTtosmeMeHT, (HOTOMATUYMK, COTHEUHAS

Oarapesi, CBETOAHO

CTPOEHUME ATOMA

Monens atroma Tomcona. OnbITEI
Pezepdopaa no uccnenoBanuto
cTpoeHus aroMa. [Inanerapnast Mmojenb

aToMa

7.2.2

[Tocrynater  bopa.  U3nyuenune wu
noryonieHne (OTOHOB NpPU  IEpexoje
aToOMa C OJHOIO YPOBHsS JHEPrud Ha
npyroii.  Buael  cnektpoB.  CrekTp

ypOBHefI OHCPIruu atoMa BoaopoJaa

7.2.3

7.2.4

BonnoBelie cBoiicTBa yacTul. BonHbl ne
Bpoiiis. KopnyckynspHo-BOITHOBOM
nyanu3M. Jludpakius SJIeKTpPOHOB Ha
KpHCTaIax

CnoHraHHOe u BBIHYKJICHHOE
W3Jy4eHHE. YCTPOWCTBO W NPUHLHI

paboThl Ja3epa

7.2.5

TexHnueckue YCTPOWCTBA:
CHEKTPaJIbHBIM aHaIN3 (CHEKTPOCKOM),

JIa3ep, KBaHTOBBIN KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktnueckue pabotel. Habmonenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoapl HaONIOIEHUST M PErUCTpaluu

OJICMCHTAPHBIX YaCTUI]

7.3.2

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

anbpa-, Oera-, ramMmma-Mu3JIy4eHHUs..



7.3.3

Biusane PaaAuOaKTUBHOCTH Ha JKHBBIC

OpraHu3Mbl

OTkpplTHE NpPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa ['erizenbepra —
WBanenko. 3apsa aapa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anwda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIM  OeTa-pacran. [amma-
u3llydeHue. 3aKOH  PaauOAKTHUBHOIO

pacinaga

7.3.5

7.3.6

9HeerH CBA3M HYKIIOHOB B sJpC.

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

sep

7.3.7

7.3.8

7.3.9

Snepubiit  peaktop.  TepmosiaepHbIi
cuate3. [IpoOieMbl W TEPCIEKTUBBI
SIIEPHOM  SHEPreTHKU. OKOJOTUYECKUE

ACIICKTBI smepHoﬁ SHCPICTUKHA

OnemeHTapHble YacTUlbl.  OTKpbITHE
[IO3UTPOHA. dyH1aMEeHTAIIbHbBIE

B3aUMOJCICTBUSA
TexHu4eckue yCTpOMCTBA: JO3UMETP,
Kamepa BuibcoHa, sAnepHBI peakTop,

aroMHas obom0Oa

7.3.10

[Ipaktuueckue pabotsl. MccnenoBanue
TPEKOB YaCTHUIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3aHoro Heba. Co3Be3us, sipKue
3Bé3}IBI, IIJIaHETHI, nux BUINMOC

NIBIJKEHUE

8.2

Conneunas cucrema. Ilnanersr 3emHOM
rpynmbl.  [lmaHeTel-ruranTel M HX

CIIYTHUKH, KapJIMKOBBIC IIJTaHCTHI.



Masie Tena ComHEUHOM CUCTEMEI

Connne, d¢orochepa wum armocdepa.

8.3 ConHeyHast aKTUBHOCTh

8.4 Hcrounuk sneprun CoJiHIa U 3BE3]T
3BE311bI, X OCHOBHBIC XapPaKTCPHCTHKH:
Macca, CBeTUMOCTb, PAJIIYC, TEMITEpaTypa,
HX B3aMMOCBSI3b. Jnarpamma

8.5 «CTIEKTPAJIbHBIA KJIACC — CBETUMOCTH.

3BE3a6I TIIABHOM IOCIIENOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTE) IS

3BE3] TJIaBHOM oCJICA0BAaTCIIBHOCTHU

Bnyrpennee CTpOCHUE 3BE3I.
CoBpemMeHHbIE MPEACTABIICHUS 0
npoucxokaeHnu u sBomounu ConHua u

3BE31. DTanbl )KU3HU 3BE3I

8.7

Mneunsiii Ilyte — Hama ['amaktuxa.
CnupanbHasgs  crpykrypa ['anmaktukw,
pacmpeneieHue 3BE3MA, Ta3a M IBLIM.
[lonoxenne u pBuwxkenne CoiHua B
lanaktuke. Ilnockas u cdepuyueckas

noacucTemsl I ajJakTuKu

8.8

Tumnel ranakTuk. Paguoragaktuku u
KBazapel. UEpHBIE IBIPHI B sSApax

TaJIaKTHK

8.9

8.10

Bcenennas. Pacmmpenue BceneHHoi.
3akoH XaOOma. PasOeranue rajgakTHK.
Bospact u paguyc Bcenennoii, teopus
bosbmioro B3peiBa. Mognens «ropsAuei

Bcenennoi». PennkroBoe n3inyuenue
MacmrabHast  ctpykrypa BcenenHoil.

MeraranakTuka. Hepewménnsie

po0GJIeMbI ACTPOHOMUU




Tabnuma 14.5 [lepedenp 371eMEHTOB cojeprkanus, mpoepsieMbix Ha EI'D no ¢usnke

Kon Kon IIpoBepsieMblii 3J1IeMEHT COJEPKAHUSA YpoBennb Haanuyue 1aHHOTO
pasaena/ | 3jemMeHTa NPOrpaMmbl 3JIeMEeHTAa
TeMbl coJepKaAaHUA
B KoaudukaTope
EI'D npouuibix jiet
1 MEXAHHUKA
1.1 KUHEMATHKA
1.1.1 Mexanuyeckoe aBuxeHre. OTHOCUTEIbHOCTh MEXAHUYECKOTro IBMXeHUs. Cucre-Ma EY. VY +
orcuéra ’
1.12 MarepuanbHas TOUKa. z A TPacKTOPHS
E€ pamuyc-BekTop: r(t) = (x(t), y(t),z(t)),
TpaeKTopus,
[ep_eMe_ IieHre: _, N
Ar=r(ty)—rt)=r,—r = BY, VY +
= (Ax, Ay, Az),
yTb. >
Cn_ oiewn e repe  MEILEHUI: Y
— e nepe_, :
Ary=Ar, +Ar,
1.1.3 CkopogTh MaTepuaibHON TOUKU:
r .
vV=—— =r= (Ux,l)y,t)z),
At |y 50
Ax : : :
L = =x', QHAIOTHYHO L =Yy', VL =7z bY, VY +
x At t y t z t ’
At—0
o - >
CrnoxeHne CKOpOCTEN: V| =V, +Vy -
Beluncnenne nepeMeneHys 1 yTH MaTePUAIBHON TOUYKH IIPH NMPSIMOIUHENHOM
JIBMDKEHUH BJIOJIb OCH X IO TpaduKy 3aBUCUMOCTH V()




Kon Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS Yposenn Hanunumne nanHoro
pa3nesa/ | 3jeMeHTa NPOrpaMMbI 3J1eMeHTa
TeMbI coiepKaHus
B Koaudukarope
EI'D nponuibix jiet
1.1.4 - A4 -
Yckopenue MaTepraibHOM TOUKU: ¢ = A =V, = (ax ,a,,d, ),
t
At—0 bV, VY +
Av ,
a =_ * =(U) ,aHaﬂoquHoa:(U)',az(U)’.
x x’t y ¥ z 7t
At At—0
1.1.5 PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHUE:
x(1) = x, +Oout BY, VY +
L,(7) =V, =const
1.1.6 PaBHOyCcKOpeHHOE Hpﬂg/{OﬂHHeﬁﬂoe JIBUKEHUE:
at
x(1) = xy VU, +—
Ux(t) :UOx + axt ax =
BY, VY +
const
2 2
LT -V =2a (x -X )
2x 1x X 2 1
L, +L,
Ipy IBMKEHHMH B OJHOM HAIIPABICHUM ITyTh O = ‘1
2
1.1.7 CBoOonHOe mazieHne. Y CKOpeHHe CBOOOIHOTO Ma/IeHUsI.
JBwxkenue Tena, OpOIIEHHOTO TOA VYIJIOM O K
TOPU3OHTY: Yh ooy,
g
X(f) = Xp +V, f = Xp +V,cosa -t l
j ( ) 0 0 yy +
1'2 ng Yo
ty(t) =Y, t0f+ 3 =y, +V,sina-f -

=y




Kon Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS Yposennb Hanunumne nanHoro
pasgesa/ | 3jeMeHTa NPOrpaMMbl 3J1eMeHTa
TeMbl coepKaHuA
B Koaudukarope
EI'D nponuibix jiet
J v (1) =v,, =Y, cosa
v (H)=v +gt=v sina— gt
L ¥y Oy y 0
fr.20
g =-—g =const
L
1.1.8 KpusosnueliHnoe nBuxkenue. J[BHKEHUE MAaTEPUAIBHON TOYKH 110 OKPY’KHOCTH.
VYrnoBas U JMHEHHAs CKOPOCTh TOYKH: L = OR . [Ipy paBHOMEPHOM JBHXCHUU
2
TOYKH I10 OKPYKHOCTHU (p = T, P [{eHTpOCTpEMUTEIBHOE YCKOPEHUE TOYKH: BY. VY +
9
2
v 2 . [lomHoe yckopeHHe MaTepHaIbHOM TOUKU
Iy =, =0 R
1.1.9 Tépnoe teno. [locTynarenbHOE U BpalaTeabHOE JBUKEHUE TBEPIOTO Tela VY +
1.2 HHHAMHUKA
1.2.1 WNuepuuanbubie cucteMsl orcuéra. [lepssiii 3akoH HprotoHa. IIpuHImn otHOCH- Y. VY 4
TenpHOCTH [ anuest ’
1.2.2 M m
- acca teina. [InoTHOCTB BemecTBa: p =
10 p=_ bY, VY +
\% - -
1.2.3 . -
Cuna. TTpuHummn cynepnosuuun cui: Fo o oqen = Fy + F + ... bY, VY +
124 B_}Topoﬁ 3akoH HproToHa: 1yt MarepuanbHoil Touku B UCO
5 9o bY, VY +
F=ma; Ap = FAt npn F' =const
> -—P ——@—
1.2.5 Tperuii 3akoH HprOTOHa U1 MaTepUalIbHBIX - -
F F
Touek: Fp, = —F),, 12 21 BY, VvV +
1.2.6 3aKOH BCEMHMPHOTO TATOTEHUS: CHUJIBbI MPUTSKEHHUSI MEXIYy TOUECYHBIMU Maccamu
mm
paEbl F =G _ ' 2. BY, VY +
3

R2




Kon Kon IIpoBepsieMblii 3J1eMEHT COJePKAHUSA Yposennb Haanuyue 1aHHOTO
pasaena/ | 3jieMeHTa NPOrpaMmbl 3JIeMEeHTAa
TeMbI CoJepKAHUS
B KoaudukaTope
EI'D npouuibix Jiet
Cwuita tsxectu. LleHTp TsbkecTH Tena. 3aBUCMMOCTh CHIIBI TSKECTH OT BBICOTHI /1 HAJ|
MOBEPXHOCTHIO TUIAHETHI PaInycoM Ry:
mg = GMm
I e——y
(R, +h)
1.2.7 | Cuna ynpyrocru. 3akon I'yka: F, = —kx BY, VV +
1.2.8 Cuia tpenusi. Cyxoe TpeHue.
Cuna TpeHus CKONbXKEHUA: F_ = pN .
v BY, VY +
Cuna TpeHus oKOst: F, < uN . Koaddurment ’
TpeHus
F
1.2.9 Jasnenue: p = _l BY. VY "
S b
1.3 CTATHKA
1.3.1 MOMEHT CHIIbI OTHOCUTENIBHO OCH BPALLEHUS:
|M| = Fl, tne | — nnedo cumbl F' OTHOCHTENIBHO OCH, ! EBY. VY N
npoxoasimed 4depe3 Touky O NEpIEeHAHKYISPHO pPH- , ’
CYHKY
F
1.3.2 Lentp Macc__ Tena. I  eHTp Macc cUCTEMBI MaTEPUAITBHBIX TOYEK:
— mry+m,r, +... —
vy +
Fom, = . B oHOpOTHOM T0JI€ TSIKECTH ( g= const) LIEHTP
m, + m, +...
Macc TeJa COBIMAJIAET C €ro EHTPOM TSKECTH
133 (M, +M,+..=0
VYcnous paBHoBecus TBEpaoro Tena B UCO: { - o Vv +
\Fi+F,+..=0
1.34 3akoHn Ilackans BY, VY +
1.3.5 Hasnenue B xxuakocTH, nokosueics B UCO: p = p, +pgh bY, VYV +




Kon Kon IIpoBepsieMblii 3J1eMEHT COJePKAHUSA Yposennb Haanuyue 1aHHOTO
pasaena/ | 3jieMeHTa NPOrpamMMmblI 3JIeMEeHTAa
TeMbI COJepKAHUS
B KoaudukaTope
- EI'D npouvibix Jiet
1.3.6 | 3akon Apxumena: F apx = ~Pagrecn»
eciu Tenio 1 xuaKocTh nokostes B UCO, 10 Fyy = peV e, BY, VY +
VYcnosue niaBaHus Tel
14 34AKOHbI COXPAHEHHUA B MEXAHUKE
1.4.1 HmMnynbc MaTepuallbHOM TOUKU: P = MV bY, Vv
142 | UMnynbe cucteMsl T p = p; + py +... BY, VV
143 3aKOH M3MEHEHHS, U COXPAHEHHS UMILYJIbCA:
BHCOA_)EA(_)-F +..)=F At + F At + ...
p D1 P> 1 BHenH 2 BHEIIH
BUCO Ap=A(p, +ps+...) =0, ccn F, o + Fouons -+ =0 by, ¥¥ *
PeaxktuBHOE nBMXKEHUE
1.4.4 Pabota cujibl Ha MajloM NEPEMEILEHHN:
A= |F | ccosa=F -Ax F
[T : :
bBY, VY +
Ar X
1.4.5 MOUIHOCTB CUJIBL:
ecnu 3a Bpemst At pabora cuiibl u3MeHseTcs Ha AA, -
AAl bY, VY +
At At—0 5
1.4.6 mo®  p’
Kunernueckast sHeprus MmarepuaibHoil Toukn: E = T = 2_
n BY, VY +

3aKoH U3MEHEHN KUHETUYECKOM SHEPTHUU CUCTCMbI MAaTCPHUAJIbHBIX TOYCK: B
HnCoO AEK"H :A1 +A2 + ...




Kon Kon IIpoBepsieMblii 3J1eMEHT COJePKAHUSA Yposennb Haanuyue 1aHHOTO
pasaesa/ | 3jeMeHTa NMPOrpamMMbl 3JIEMEHTA
TeMBI CoJepKAHUS
B KoaudukaTope
EI'D npouuibix et
1.4.7 [TorenuuanpHas sHEpruUs:
JUIS TIOTEHIUANBHBIX CHl Ay = E oo — By poremn = —AE HotentL -
[TorenuuanpHas sHEPTUsl MATEPUATBLHON TOYKH B OJJHOPOIHOM I10JI€ TSKECTH:
E MOTEHI] = mg h : BV, VY +
[TorenuuanpHas SHEPTUS yOpyro 1ehOpMUPOBAHHOTO TeNA:
ko2
THOTCHII = 2
1.4.8 3aKOH U3MEHEHHMS U COXPAaHEHUSI MEXaHUUYECKOW SHEPTHHU:
EMex = EKI/IH + EHOTeHu,
By, VY +
B ICO AEMex = ABcex HEMOTEHII. CHIT» ’
B UCO AEMex = O, €Ciin ABcex HETOTEHII. CHIT — 0
1.5 MEXAHUYECKHUE KOJIEFAHHUA U BOJIHBI
1.5.1 ["apmonnueckue KoneOaHusT MaTepuaibHOW TOUKHM. AMIUIMTYyAa U (aza Kole-
Oanuii. Kunematnyeckoe onmcatue:
x(1) = Asin(mt + Qo ),
Ux glg = t" 1
a.(t)= U_x) P =0, x(H)=a + X = 0, rme x — cMelIeHne U3 MOJ0KEHHS
X
paBHOBecus. [luHamMu4ecKoe BY, VY +
OIHCaHUE:
2
ma = —kx,rne k=m®". 1o 3nauut, uto F = —kx.
X X

SHCpFeTI/I“IeCKOC OIIMCaHHuEC (SaKOH COXpPaHCHUA MEXaHH4YEeCKOMH BHCpTI/II/I)Z
2

2 2 2
mo° kx° mv
+—=""= ~ = const

2 2 2




Kon Kon IIpoBepsieMblii 3J1eMEHT COJePKAHUSA Yposennb Haanuue 1aHHOTO
pasgesa/ | dJjieMeHTa NPOrpaMMbl 3JIeMEHTAa
TeMbI cojiep:KaHuA
B KoaudukaTope
EI'D npouuibix Jiet
CBs13p aMIIIUTYABI KOJ€OaHUN CMEIIEHUs] MaTepUAJIbHOM TOUYKU € aMILIUTYaMU
KoJIeOaHUH e€ CKOPOCTU M YCKOPCHHUS: BY, VY +
V. =0A, @, =0 2A
15.2 ITepuon u yacrora konedbanuit: T = 21 = l
® A%
[Tepuon ManbIx cBOOOAHBIX KOJICOAHUI MaTEMAaTHYECKOTO MAATHUKA: T = Qg \F . BY, VY +
8
[lepron cBOGOTHBIX KOIEOAHUN IPY>KUHHOTO MasTHUKA: T = 27 \/?
k
1.5.3 Brnyxnennsie konebanus. Pesonanc. Pesonancuas xpuBas vy +
154 [Tonepeunbie W TMPoOAOIbHBIE BOJHBL. CKOPOCTH PACIPOCTPAHCHHS W JUIHMHA
BonHel: A =0T = = . bY, VY +
A%
WnTepdepenius u audpakiys BoIH
1.5.5 3Byk. CKOpOCTb 3ByKa bY, VY +
2 MOJIEKY/TAPHAA ®U3HKA. TEPMO/IUHAMHUKA
2.1 MOJIEKYJIAIPHAA PHU3HUKA
2.1.1 Mopnenu cTpoeHus ra3os, )KUAKOCTEN U TBEPABIX Tell. ITycTs TepMOoaHAMUYECKas
cuctema (Teno) COCTOMT K3 N OJUMHAKOBBIX MOJIeKyl. Torma KoJM4ecTBO
BEIlECTBA V= __ = T, BY, VY +
N, u
rae N, —uucno ABoraapo, m — Macca CHCTeMSI (Tena), L — MOJISIpHAs Macca BeLeCTBa
2.1.2 TermoBoe ABMKEHHE AaTOMOB M MOJIEKYJT BEILIECTBA BY, VY +
2.1.3 BzaumojeilicTBre yacTuil BeliecTBa bBY, VY +
2.14 Juddysus. bpoyHoBckoe BUkeHNE bY, VvV +




Kon Kon IIpoBepsieMblii 3J1eMEHT COJePKAHUSA Yposennb Haanuyue 1aHHOTO
pa3nesa/ | 3jieMeHTa NPOrpaMMbIl 3J1eMeHTa
TeMbI CoJepKAHUS
B KoaudukaTope
EI'D npouvibix jiet
2.1.5 Mopens uneanssoro raza 8 MKT bY, Vv +
2.1.6 CBsi3b MEX/y IABJICHHEM U CpeIHEN KMHETHUYECKOM HEeprueii NocTynaTeIbHOTrO
TEIIOBOT'O JABM>KEHHUS MOJIEKYII UeallbHOTO Ta3a (ocHoBHOE ypaBHeHre MKT):
1 —- 2 my 2
p=—mpnv =-—n- |_% |="n “ €00 » TIE Mo — MACCa OJTHON MOJIEKYJIBI, BY.VV +
3 3 L2 ) 3 ’
N
N =" — KOHILIEHTpalHs MOJIEKYJI
2.1.7 AbcomoTtHas Temneparypa: T =1°+ 273 K bY, VY +
2.1.8 CBs13b TEMIIEPATYPBI I'a3a CO CPEIHEN KUHETUUECKON 3HEprueii NoCcTynaTeIbHOTO
TEIJIOBOT'O JABMXKEHHUS €r0 MOJIEKYJI:
o —2 BY, VY +
o _[mw)_3up
\ 2 ) 2
2.19 Vpasuenue p =nkT bY, V¥V +
2.1.10 Monenb uieanbHOro ra3a B TEpMOJMHAMUKE:
VYpaBuenue Menpneneesa — Knaneiipona
bIpaXKEHUE JIJI1 BHYTPEHHEW SHEPTUH
VYpasHenue MengeneeBa — Kianelipona (mpuMeHumsbie (POpMBI 3aHCH):
oV =""RT =vRT = NikT, p=PRL.
9! U By, VY +

BeipaskeHue Juist BHYTpEHHEW YHEPTUU OJHOATOMHOTO HICTBHOTO Ta3a (mpuMe-
HUMBIE (POPMBI 3aIUCH):

U=3VRT =3 NkT =3 RT =ve, T =3 pv
2

2 2 2 1




Kon Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA YpoBennb Haanuyue 1aHHOTO
pasaena/ | 3jieMeHTa NPOrpaMmbl 3JIeMeHTAa
TeMbI coJepKaAHUS
B KoaudukaTope
EI'D npouwibix jiet
2.1.11 | 3axon JlanpToHa 1UI AABJICHUS CMECH PA3PEKEHHBIX TA30B!
— bY, VY +
P=Pi+t P>+t
2.1.12 | M3omporiecchl B pa3peKEHHOM Ta3e C IMOCTOSHHBIM YUCIOM MoOJjekyn N (¢ mo-
CTOSIHHBIM KOJIMYECTBOM BEILIECTBA V):
uzorepma (T = const): pV =const,
p
n3oxopa (V = const): — =const,
n3zobapa (p = const): — = const BY, VY +
['pauyeckoe npencrapnenue uzonpoieccoB Ha pV-, pT- u VI- nuarpaMmMax.
OO0beIMHEHHBII Ta30BbINA 3aKOH:
v
=const T
JUIS IOCTOSIHHOTO KOJTMYECTBA BELIECTBA V
2.1.13 | HachlieHHble 1 HeHachlllleHHbIE napbl. KauecTBeHHast 3aBUCUMOCTh TIOTHOCTH U
JTaBJICHUsI HACBIILIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa bY, VY +
HACBIIIEHHOT O Mapa
2.1.14 BnaxnocTs Bo3ayXxa.
T T
OTHOCUTENbHAS BIAKHOCTD: (p = p “apa( ) _ P “apa( ) bY, VYV +
pHaCLIHI. Tapa (T) pHaCHHI. napa (T)
2.1.15 | 3meHeHue arperaTHbIX COCTOSIHUN BEIIECTBA: UCIIAPEHUE U KOHACHCAIIUS, KUTIe- BY. VY N
HHUE XKUIKOCTHU ’
2.1.16 | V3sMeHeHMe arperaTHBIX COCTOSHUI BEIECTBA: IIABIEHHE ¥ KPUCTAIUIN3AIIUS BY, VY
2.1.17 | IIpeoGpa3zoBanue sHeprun B ha3oBIX HEPEXOIAX bY, VY




Kon Kon IIpoBepsieMblii 37 1eMEHT CO/IePKAHUS YpoBennb Hajnunuyue 1aHHoro
pasaena/ | 3jieMeHTa NPOrpaMmbl 3JIeMeHTAa
TeMbI COJepPKAHUS
B KoaudukaTope
EI'D nponuibix Jjiet
2.2 TEPMOJ/[MHAMHKA
221 TemnoBoe paBHOBECHE U TEMIIEPATypa BY, VV
222 Buytpennsis sueprus bY, V¥V
223 Temonepenaya Kak cnocod M3MEHEHUsI BHYTPEHHEH 3Heprum 0e3 coBepILIeHUS EY. VY N
paboTsl. KoHBeK1IMS, TEMIONPOBOIHOCTD, U3Ty4YEeHUE ’
224 KonuyecTBo TEIIOTHI.
n bY, VY +
VY nenpHas TEII0EMKOCTh BenecTBa ¢: Q = cmAT
225 V nenbHas Temiora napoodpasosanus L: Q = Lm.
YV nenbHas TEMI0TA IJIaBICHUS A Q =Am. Y neapHas By, VY +
TEIUIOTa cropanus Tormmsa g: Q = gm
2.2.6 OnemeHTapHas pabora B TepMoauHamuke: A = pAV . Beraucnenue paboTsl 1o EY. VYV N
rpaduky nporecca Ha pV-auarpamme ’
227 IlepBblii 3aKOH TEPMOJMHAMUKMU:
=AU, +A,,=(U,-U,)+A,.
O, 12 12 ( 2 1) 12 BY, VY +
Anuabara:
0,=0= A,=U,-U,=-AU,
2.2.8 Bropoii 3akon TepMoanHaMuku. HeoOpaTumblie porieccsl bY, VYV +
229 [Ipunuune! nericteus TeraoBeix MamuH. KIT/:
n= A3a WK QHan - |QX0H |: 1— onn QH&I‘D By, Yy +
QHarp QHarp
2.2.10 MakcumanbHoe 3Haduenune KII. [{ukn Kapno:
H; B Txon 1 _ xon_ Ey, vy +
maxm = = =1-
e aprio THarp THarp
2211 VpasHenue temnoBoro 6ananca: Q; +Q, + Q5 +...=0 BY, VV +




Kon Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA YpoBennb Haanuyue 1aHHOTO
pa3nesa/ | 3jieMeHTa NPOrpaMMbI 3j1eMeHTa
TeMbI COJepPKAHUS
B KoaudukaTope
EI'D nponuibix Jjiet
3 DJIEKTPOJHHAMHUKA
3.1 OJIEKTPUYECKOE I10JIE
3.1.1 DJekTpu3anusa Tesl W €€ MpOosIBICHUS. OJIeKTpUYecKuil 3apsna. [IBa Buaa 3apsna.
DNEMEHTAPHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO0 3apsa BY, VY +
3.1.2 B3aumopeiictBue 3apsaaoB. Toueunsie 3apsabl. 3akoH Kymnona:
B OJTHOPOJIHOM BEILIECTBE C IUIIEKTPUUYECKON MPOHUIIAEMOCTHIO €
bY, VY +
F=k|q1|'|q2|= 1 _|‘11|'|‘12| ’
er’ 47t880 r
3.1.3 Dnektpuueckoe nose. Ero neficTBrue Ha AIEKTPUUECKUE 3apsiabl bY, VY +
3.1.4 | Hanpsok@HHOCTB DIEKTPHYECKOTO TIOJIS: E r :
q MpOOHBII
. _1 4
[Tone Toueunoro 3apsaa: E = k * : BY, VY +
r
_}
OAHOpOJHOE Tose: E = const.
Kaptuns! nMHNMI HANPSY)KEHHOCTH 3TUX NOJIEN
3.1.5 [ToTeHIManbHOCTB ANEKTPOCTATUYECKOTO MoJs1. PasHOCTH
MOTEHIIMAIIOB U HAMIPSDKEHUE:
Ap =q(1—¢2)=-gArp=qU .
[MoTeHnManbHas SHEPTHS 3apsiia B aeKTpocTaTinyeckoM mone: W = qo.
A=-AW BY, VY +
[ToreHmman >JEKTPOCTATUYECKOTO TIOJIS: (p = K
q
CBs3p HanpsHKEHHOCTU TOJSI M PA3HOCTH IMOTEHLMAJIOB Ui OJHOPOJHOTO
aeKTpocTatuyeckoro noist: U = Ed




Kon Kon IIpoBepsieMblii 37 1eMEHT CO/IePKAHUS YpoBennb Hanunumne nanHoro
pa3nesa/ | 3jieMeHTa NPOrpaMMbI 3JIeMeHTa
TeMbI CO/IepKAHMA
B Koaudukarope
EI'D nponuibix Jjiet
3.1.6 ILpHHI AT C_, yIePHOALH HMEKTPHICCKHX IONCHi:
E=E +E,+..., @o=0;+0; +... by, ¥y +
3.1.7 [TpOoBOAHMKH B AJIEKTPOCTATUYECKOM IT0JIE. Y CIIOBHE PAaBHOBECHS 3apsIOB: BHYT-
- Yy +
pu mpoBogHuKa E = (0, BHYTPH U Ha MMOBEPXHOCTH MPOBOJIHUKA (P = const
3.1.8 JudNeKTpUKUA B AJIEKTPOCTaTUUECKOM Tosie. JluanekTpuueckas MpOHUIIAEMOCTh vy N
BEIIEeCTBA €
3.1.9 Konpnencarop. DneKTpoéMKoCcTh KoHaeHncaropa: ¢ = 4 .
U
DNeKTPOEMKOCTh INIOCKOT0 KOHJIEHCATOpa: C = 885 _ eC BY.VV +
d 0
£,5
DJIEKTPOEMKOCTB MIIOCKOTO BO3IYIIHOTO KOHAEHCaTopa:
3.1.10 [TapannenbHoe coeIMHEHNE KOH/IEHCATOPOB:
q=q1+4q> +.... U =U;, =..., Cnapann :Cl +C2 T
[TocneoBaTeIbHOE COEMHEHNE KOHIEHCATOPOB: vy +
1 1 1
U=U +U +...,q =q =..., =—+ +...
1 2 1 2
Cnocn Cl C2
3.1.11 qgU CcU* ¢°
DHeprus 3apsKEHHOr0 KOH/IeHcaTopa: = = =
W BY, VY +
. — — —




Kon Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA YpoBennb Haanuyue 1aHHOTO
pasaesa/ | 3jeMeHTa NMPOrpamMMbl 3JIEMEHTA
TeMBbI coJepKaAHUS
B KoaudukaTope
EI'D npouuibix et
32 34AKOHBI IIOCTOAHHOI'O TOKA
A
321 Cuna toka: [ = ﬂ . ITocrostauslii Tok: [ = const
Ao BY, VY +
JL1st MOCTOSHHOrO TOKA g = [t
3.2.2 VY ciioBus CylecTBOBaHUS AJIEKTPUUYECKOTO TOKA. EY. VY N
Hanpsoxenne U u DIC S ’
323 3akon Oma aJig ydactka uenu: [ = BY. VYV "
R 9
324 DNEKTPUYECKOE CONPOTHBIICHUE. 3aBUCUMOCTb COIPOTUBIIEHUS OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHBI M CEYCHHUs. YJIeJTbHOE COINPOTUBIICHHE BEILIECTBA.
l bY, VY +
R=p~
S
3.2.5 CTOPOHHHUX CHJI
Ucrounnkn Toka. OJIC wucrouynnka Toka: S =——— . BuOyrpeHnHee
A 7 yip BY, VV +
COTIPOTHBIICHUE UCTOYHHKA TOKA
3.2.6 3akoH OMa 1 OJTHOH (3aMKHYTOM) 2JEKTPUYECKOH LenH: s
S o
S =IR+1Ir,otkyna I = R bY, VYV +
R+r
3.2.7 [TapannenpHOE COEAMHEHNE TIPOBOIHUKOB:
I=L+L+.,U=U=..,_ L _ 1 1,
Rnapann Rl R2 By, VY +

[TocnenoBarenbHOE COETMHEHUE TPOBOIHUKOB:
U=U+Uy+..I1=h=..,R_ =R +R,+..

I10CJI




Kon Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS Yposennb Hajnunuyue 1aHHoro
pasaena/ | 3jieMeHTa NPOrpaMmbl 3JIeMeHTAa
TeMbI coaepKaHus
B KoaudukaTope
EI'D npouwibix jiet
3.2.8 Pabota snexrpuueckoro Toka: A = [Ut.
3axon Jlxoyns — Jlenna: Q = [°Rr .
) bY, VvV +
Ha pesucrope R:Q =A= IZRt =1Ut= ?t
3.2.9 MOIIHOCTH 3EKTPUUECKOTO TOKa: P = A =JU.
! At—0
U2
TemnoBas MOIIHOCTD, BbIIENsgEMas Ha pe3uctope: P=1 R="—= Ié U. BY, VY "
AIACT.C
MouiHoCTh ucTOYHNKA TOKa: Po =" =S/
At
At—0
3.2.10 CBOOOJIHBIE HOCHTENU DIEKTPUYECKHX 3apsijioB B MPOBOJHHKAX. MeXaHU3MBI
MPOBOJUMOCTH TBEPJBIX METAJJIOB, PACTBOPOB M PACILIABOB AJIEKTPOJIUTOB, Ta30B. Yy +
ITonynpoBoaHUKU. 11011yIIpOBOAHUKOBBIN JUO
33 MATHUTHOE T1OJIE
3.3.1 MexaHnuecKkoe B3aMMOJCHCTBHE MAarHUTOB. MarHuTHOe mosie. BekTop MarHWT-HOR
uHAyKOuu. [lpyHIMn cynepno3uuuyu MarHuTHBIX nojieii: B = B} + B, +.... Jlunuu BY. VY +
WHOYKIIMM Mar"uTHoro mnoiig. KapThuHa JWMHWA MHAYKOMWM MArHUTHOTO —TOJIS ’
MOJIOCOBOTO ¥ TIOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB
332 OnpiT Dpcrena. MaruuTHoe 1osie MPOBOJHUKA ¢ TOKOM. KapTuHa JTUHUNA UHAYKIIUU
MAarHuTHOTO TIOJNIA [JIMHHOIO MPSIMOrO NPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO bY, V¥ +
MPOBOJHMKA, KATYIIKH C TOKOM
3.33 Cwita Ammiepa, e€ HanpaBJICHUE U BEJIMYMHA:
. bY, V¥V +
F, = IBlsin o, rjae o — yroi Mexay HanpapieHHEM IPOBOJAHMKA M BEKTOPOM B




Kon Kon IIpoBepsieMblii 37 1eMEHT CO/IePKAHUS YpoBennb Hajnunuyue 1anHoro
pa3nesa/ | 3jieMeHTa NPOrpaMMbI 3j1eMeHTa
TeMbI COJepPKAHUS
B Koaudukarope
EI'D nponuibix Jjiet
334 Cuna JlopeHua, e€ HampaBieHHE U  BEIWYWHA: Fﬂop :| q| LBsina,
IIe 00 — yrol MeXAy BeKTopamu L u B. JIBikeHue 3apsKEHHOW YacCTHUIIbI BY, VY +
B OJIHOPOJHOM MarHUTHOM I10JIe
34 OJIEKTPOMAI'HUTHAA UH/IVKIIHUA
34.1 [ToTok BekTOpa MarHUTHOM WHYKITHH: n T / B
® =B,S =BS cos a o
bY, VY +
34.2 SIBnenue snekrpomarauTHOM MHAYKUIUU. DC uHayKIMn By, VY +
343 3aKOH 3JIeKTpOMarHuTHOM UHAyKuu Dapazest:
AD bY, VY +
S =— S
i t
At At—=0
344 OJ1C uHAYKIMHU B IPSIMOM MPOBOJHUKE
IJIUHO _17)1 [, ABMXKYTIIEMCS CO CKOPOCTHIO L B i
- N\
(L) 11') BoaHoponHOM MarHuTHOM \%
nozue B: v .
/ BY, VY +
|Si|:BlU COS 0L, TJIE 0L — YTOJI MEKILY £
BEKTOPOM B 1 HOpMaJbIO 7 K IIOCKOCTH, ( =O
A N
B_, KOTOPOH JIeXaT BEKTQPbI [mo ;ecmm
[ LBuv LB, 0 |s| B
345 [IpaBumno Jlenmna BY, VY +




Kon Kon IIpoBepsieMblii 3J1eMEHT COJePKAHUSA Yposennb Haaunuyue 1aHHOTO
pasaena/ | 3jieMeHTa NPOrpaMmbl 3JIeMeHTAa
TeMbI cojiep:KaHuA
B Koaudukarope
EI'D nponuibix Jjiet
(<)
346 WunyktuBaoCTh: L= __ , win @ = LI
1
bY,VV +
Camounnaykuust. DJIC camounaykiun: S =—L— =-LI'
si t
At At—=0

347 LI*

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM: WL =" by, V¥ +

3.5 DJIEKTPOMATI'HUTHBIE KOJIEFAHHUA Y BOJIHBI

3.5.1 Konebarenpubiit koHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE

KOJICOAHUs B HIICATbHOM KOJIeOATEIbHOM KOHTYpE: _[ C § L

. T
| (1) = Gax sin (ot + @y )
| Ll(t) =q=0q cos(oat + (po) = Imax cos(oat + (po)
2 1
®opmyna Tomcona: 7' =2x [LC, OTKyIa = R . bY, ¥y +
T AJLC

CBs13b aMIUIMTYIBI 3apsiJia KOHAEHCATOpa C AMILTUTYI0M CUJIBI TOKA MPU CBOOOI-HBIX

AIIEKTPOMArHUTHBIX KOJEOaHMSIX B MJCATBHOM KOJeOaTeIbHOM KOHTYpeE:

q — max max

Q)

3.5.2 3aK0H COXpaHEHUS YIHEPTUHU B UICATHHOM KOJIeOaTEIIbHOM KOHTYpE:

cu* LI’ cu® LI’ BY, VY +

—_—t ——= max = max — t

2 2 T2z T2 comst

3.5.3 | BeiHyKJ€HHbIE 2JIeKTPOMATrHUTHBIE KoJlebanus. PesoHanc vy +
354 Ilepemennsiit Tok. [Ipon3BoacTBO, Nepenaya U MOTpedICHUE HIEKTPUUECKOM vy +

SHEepruu




Kon Kon IIpoBepsieMblii 3J1eMEHT COJePKAHUSA Yposennb Hajauuue 1aHHOIO
pa3nesa/ | 3jieMeHTa NPOrpaMMbI 3J1eMeHTa
TeMbI coiep KaHus
B Koaudukarope
EI'D nponuibix Jjiet
355 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. B3auMHast opueHTanust BEKTOPOB B 3JIEKTPO- BY. VY N
MarHUTHOH BONIHE B BAKyyMe: E L B 1 . ’
3.5.6 [[Ixana »neKTpOMArHUTHbIX BOJH. [IpuMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B Y. VY +
TEXHUKE U OBITY ’
3.6 OIITUKA
3.6.1 [IpsiMonuHeliHOE pacmpocTpaHEHHUE CBETa B OJHOPOJHON cpene. TodedHbId Y. VY +
uctouHuK. JIyd cBera ’
3.6.2 3aKOHBI OTpa)KeHUs CBeTa. o =3
aP BY, VY +
S
3.6.3 [ToctpoeHue n300paxeHuii B MIOCKOM 3epKajie bY, VY +
3.64 3akoHbI nperomiieHus ceta. [Ipenomiienne
cBera: 1, sino = n,sinf3. .
1
AOCOIOTHBIN MOKa3aTesh MPETOMIICHHS: N = i a
1%
OTHOCUTENBHBIN MOKA3aTENb TPETOMIICHUS: i n,
. bY, VY +
om T

1
Xop JIyde B Ipu3Me.

CoOTHOIIEHHE YaCTOT U COOTHOILIEHUE JIJIMH BOJIH IPU NIEPEX0]I€ MOHOXPOMATHU-
YECKOTI'0 CBETA Yepe3 IPAHMILY pa3JieNna JByX ONTHYECKUX CPEX:

2

VI =Vy, A =Mk,




Kon Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS Yposennb Hanunumne nanHoro
pasaena/ | 3jieMeHTa NPOrpaMmbl 3JIeMeHTAa
TeMbI coiep KaHus
B Koaudukarope
EI'D nponuibix jiet
TlonHOE BHyTpEHHEE OTpakeHHe. [IpenensHEIH yTo1 A% +
[IOJIHOTO BHYVIPEHHETO OTPAKCHHT: My<Hy Hy
sing __1 _Mm -
= non—: Iﬁl Ii"!]
- Oy
Cobupatowme 1 paccemsarowme AnH3bl. TOHKAA nnH3a. PoKycHoe paccToaHue bY,VVY +
N ONTUYECKaA CUA TOHKOM NH3bI: D = 1 _
F
3.6.7. . 1 I d T bY, VY +
@opMyIa TOHKOH THH3BL: —+ — = __-
d f F i
‘VBenHUeHHe, [1aBacMoe THH30H: H F
r-t_|/] h
H d
B ci1ydae pacceHBAOIEH THH3EL
D<0=F=2<0.T=2 _[f]_, J
D H d
3.6.8 Xox Jsyda, TPOIIEIIETO JIMH3Y IO MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTHA vy +
yeckoii ocu. [TocTpoeHne n300pakeHNi TOUKH U OTpe3Ka MPsIMOii B COOMpAIONuX U
paccenBarONINX JUH3AX U UX CUCTEMax
3.6.9 doroarnmapaT Kak onTudeckuii mpubop. ['11a3 kak onTuyeckas cucrema bY, VvV +
3.6.10 Nutepdepennius ceeta. KorepeHTHBIE HICTOYHUKH. Y CJIOBHUST HAOIIOACHHUS MaKCH- bY, VY +

MyMOB U MHUHHUMYMOB B HHTEpP(EpPEHIIMOHHOM KapTHHE OT JBYX CHH(a3HbIX

KOTCPCHTHBIX HCTOYHHUKOB!:

MaKCUMYMbl — A:ZmL, m=0,%£1,+2,+3,...
2




Kon Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS Yposennb Hanunumne nanHoro
pa3nesa/ | 3jieMeHTa NPOrpaMMbIl 3J1eMeHTa
TeMbI CO/IepKAHMA
B Koaudukarope
EI'D nponuibix Jjiet
A
MUHHUMYMBI — A = (2m+ 1)_, m=0,+1,+2,+3,..
2
3.6.11 Hudpakmus cera. JludpakunoHHas peméTka. YCIOoBHE HAOIIOICHUS TJIaBHBIX
MaKCHMyMOB TpU HOPMajdbHOM IaJE€HUH MOHOXPOMATUYECKOTO CBETa C JAJIUHOU EV V
BOJIHBI A Ha PEHIETKY C MepUoaoM d: v,y +
dsin g, =mA, m=0,£1,£2,£3,..
3.6.12 Jucnepcus cBera bY, VvV +
4 KBAHTOBAA ®H3HUKA
4.1 KOPITYCKYJIAPHO-BOJIHOBOM JYAJIU3M
4.1.1 l'unore3a M. [Inanka o kBanrax. ®opmyina [lnanka: E = hv bY, VY +
hc
4.12 ®otonsl. Dueprus porona: E=hv=__= pc.
A
E hv h bY, VY +
Wmmynec potona: p=_ = =
c ¢ A
4.1.3 dotoadppext. OnpiTel A.I'. CToneroBa. 3akoHbl (poTodhheKTa vy +
414 VYpaBuenune DitHmTeitHa s Gotorddexra:
E ¢oTona = ABBIXOL[a + E KMH max ’
2
hc hc mo_.
Tae EcI)OTOHa =hv=""_,A =hv =, Exm-x max = eU3an by, ¥y *
BBIXOIa Kp
A Mg 2
4.1.5 [aBnenue cera. [laBneHne cBeTa HAa MOJHOCTBIO OTPAKAMOIIYI0 MOBEPXHOCTH vy
Y Ha MOJIHOCTHIO MOTJIOMIAIOUTYIO TOBEPXHOCTD *
4.2 DOU3UKA ATOMA
4.2.1 ‘ [Inmanerapnas monens aroma bY, VY +




Kon Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUSA Yposennb Haaunuyue 1aHHOTO
pa3nesa/ | 3jieMeHTa NPOrpaMMbIl 3j1eMeHTa
TeMbI cojiep:KaHuA
B Koaudukarope
EI'D nponuibix Jjiet
422 [ocrynatsl bopa. M3ny4yenue u noriomenue GoTOHOB MpH MEPEXoe aToMa C OJI-
HOT'O YPOBHs SHEPI'MU Ha JPYTroi:
_he BY, VV +
hv = = |E -E |
mn n m
kmn
4.2.3 JluneliuaThie CIIEKTPBHI.
CriekTp ypoOBHeill SHEpPruM aToMa Boiopoaa: £ = — 13,658 ., n=1,2.3, .. bY, V¥ +
n 2
n
43 OU3UKA ATOMHOI'O A/IPA
4.3.1 Hyxnonnas mozaens snpa ['eiizenOepra — MiBanenko. 3apsn sapa. MaccoBoe 9uc-jio EY. VY +
sapa. M3oTormbl ’
432 PangmoakTHBHOCTE.
Aunsda-pacna: ‘; XY + :He.
bera-pacnaz.
DNeKTpOHHBIH B-pacma: /;X—> zAlY + (l)e + V. BY, V¥ +
+ - e
[osurpornsii p-pacmans: “X— Y+ %2 +v .
Z Z-1 +1 e
I'amma-usnydyenue
433 -1
3aKoH paJjMOaKTUBHOTO pacmazaa: N (t) =N,-2 T.
1 bBY, VY +
ITycts m — Macca paanoakTUBHOro Bemectsa. Torma m(f) =mg-2 T
434 Snepusle peakuuu. Jlenenve u CUHTES sAAEp bY, VvV +




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxuies I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iectBo «M31aTenbCcTBO
«IIpocsemenue»

» Gusuka. 11 kimace. Mskumes I'.4., byxosues b.b., Yapyrun B.M.; nox
penakmueit [TapdpentreBoii H.A. AkuimonepHoe o61iecTBo «M31aTenscTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

®duzuka. 10 knacc. Meroanueckoe nocodue K yueonnkam Msxkumesa ..,
Cunsxosa A.3.

®dwusuka. 11 xmacc. Meroguueckoe nocobue k yueoOnukam Msikumesa I'.4.,
CunsikoBa A.3.

Caypos 0. A. ®uzuka. [Toypounsie pazpadotku. 10 kmacc. ba3oBslit u
npOQUIbHBINA YPOBHHU.

Caypos 0. A. ®usuka. [Toypounsie pazpadbotku. 11 knacc. ba3oBslit u

npOQUIbHBINA YPOBHHU.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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