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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareabHbIC MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeameTramMu. B Hel
OIIPENIETSAIOTCS OCHOBHBIE LM M3Y4YEHHs] (U3UKU HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHMUsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTAThI 10 roj1aM 00yUEHUS;

e coJepkaHue yuyeObHoro npeamera «Pusnka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M JAPYTHX.
N3yuenne Qu3nKkd BHOCUT OCHOBHOM BKJIaJ B (POpMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (OopMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJT TO3HAHMSI TP BBITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCeX pa3aesoB (DU3UKH, BKIFOYAET 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
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CpEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs: Puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O NPHUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0/I B Kypce (U3UKU Pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3aldUd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BhijeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmieumBaeTcsi OBJIAJACHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aIaHHOM (PU3UYECKOM MOJICIIBIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyalMd IpPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpeIMETHOro0 KaOuHeTa (UM3MKU WM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE Ui BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid st
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIlaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JOJKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3yUY€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOYyYarOUIMXCS K HAYyYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHS KaK pe3yibTaTa HU3YYEHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (opMHpoBaHHE YMEHUU OOBSICHATH SBJICHUS C MCIOJb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU AT Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne 3TUX lenei oOecreynBaeTCsl pelieHneM CIEIyIoMMX 3ajad B

nporuecce U3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
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 TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS U IMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIENICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHS YMEHHM MPOECKTHO-UCCIIEIOBATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeueHb JabopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpOBeNEeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®usuka 1 MeTOAbI HAYYHOTI'O MIO3HAHUSA

®duszuka — Hayka o0 mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponib 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyueckre 3aKOHBI U TCOpPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpPeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaJbHOW TOUYKH, MX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMEeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHentHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUUYECKOE MPUMEHEHUE: CIUI0METD,
JBH>)KCHUE CHAPSJOB, LIECMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH 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

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIL 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 TpeHHs CKOJbXKEHUS U cuiia TpeHus mokos. Koadduuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepUUm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbec MaTtepualibHOW TOYKU (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas DHEPIus YIIPYTO
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTrO KIyTa.

Paznen 3. MoJsiekyasipHas pu3HKa U TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. Mojaenu CTpOEHHUsl ra3oB, XHUJIKOCTEH U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonuyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJAealbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  raza. Buasl  Teronepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJIMHAMUKHM K u3ompolieccaM. I 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamnHax. Kodap@uiueHT moie3Horo
nericTBus TemuioBod mamuHbl. [{ukn KapHo um ero kodpdHIHUEHT IMOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruu Tejla MPH COBEPIIEHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcamus. Mcnapenue u kurnenue. AOCOIOTHAs U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Martepuaibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyYECHHUS] COBPEMEHHBIX MaTEpHUaloOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenune npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH  3yeKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: HSIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIEHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBenHas u puMecHast MPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

ONeKTpUYecKuid TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DJIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHUSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOIIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTpoiusa.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Qumueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUH, JWHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIIONEPEIayu, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJIUTHUYECKAs IAUCCOLMALINS,
rajbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOrO IPOBOJHMKA W 3aMKHYTOIO KOJBLEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabota cuibl Jlopenua.

SIBeHMEe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

MHayKTUBHOCTE.  SIBIEGHHE CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNMHbLE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonnyeckue konebanus. [lepuon, yacrora, amrumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit kKOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJieOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpeOICHUE IIEKTPUUSCKOM
SHEPIruHU. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUmHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HnTepdepentms u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpOMCTBA M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peIOMJICHUE, TTOSpU3anus, Tudpakims, “HTephepeHITH.

Tema 3. Onmuka

['eomerpuueckas onrtuka. IIpsmosiMHENHOE paclpoOCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN IMOKA3aTeNb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpoWCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU()paKIIMOHHAS pelIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacCIpOCTpPAaHEHUE, OTPAKEHHE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocCKoIa, TeJIeCKona.

Habmronenune natepdepeHInm cBera.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOIIBIO TPU3MBL.

[Toydyenue cexkTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

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

dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe JeHUCTBUE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

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

HccnenoBanre 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Inanerapnas mozpens aroma. [locrynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPrHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BousiHoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Monens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
BiusiHMe pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

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

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Maccel siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepusiii cuHTe3. [IpoGieMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (pu3HUYECKOi KapTUHBI MUpa.

TexHru4ecKue yCcTpoMCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

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

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

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



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BOIonMM CoJiHIIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06m1a. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEICIICHUS MOJI0KEHNS HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr usuku u acTpOHOMUHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NeaTeTbHOCTH YEIOBEKa, POJib U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4YHON KapTHUHE MHpPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymIecTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpadu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUPOJE, KoJjieOaTelbHbIC
JIBVKECHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CHEKTPaIbHBIN
aHau3.



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, pPaJiuONpPUEMHMK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeYHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOUIETo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0JKHbI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILECCE PEATU3ALUNA OCHOBHBIX HAIPaBICHUIN
BOCIIUTATENIBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAaHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaxJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HAa MOPAJTbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IeSTENbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa30oBaHUIO B 00JacTH
(bU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

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

pacIIMpEeHUE OIbITa JEATEIbHOCTH JKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IpOIIECCE
U3ydeHUs  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune aeiicTBUs:
CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSTENbHOCTU
B 005acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 M TPHUMEHEHHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHUs, HAXOJIUTh apryMEHThl JJIs JOKa3aTeIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAUU (PU3NUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pazIMYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe el CTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NIPEANOCHUIKM  KOH(JIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4éToM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

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

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IMO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMbl, CTaBUTh U (POPMYyIHUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TO3HABATEILHON  pedJeKCHud KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce DOCTHXKEHHSI JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIUICKT, Ipenoararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh OHUMATh CBOE 3MOIIMOHATIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 IMPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

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

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nIecKux 3a1ay;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBIDKEHUE, CBOOONHOE TajeHre TeJ, JABMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALMs, IUIABJIICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBWKEHUE, WCIONb3Ys (DU3NUECKUE BEIMYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsi YHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaueHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJIs1, MOTEHIHAN, PA3HOCTh MTOTEHIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCMOIL3Ysd (PU3HUECKUE
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHLUIT CYNEPNO3ULMUA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasanyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH OIBIT W
bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOJABI IO pE3yJIbTaTaM UCCIEI0BaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUIN B
paMKax ydeOHOTO OHKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000Opy10BaHUS;

pemarb pacy€éTHhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEelIeHus, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SABICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YUYEOHOW U HAyYHO-MOMYJIIPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMyI0 HH(OPMAIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHUN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAay4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCINCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sJipa MPHU pEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUUECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHUCTBUSL TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMS CBETa, JAUCIEpPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJICKTPUYECKYH0  MPOBOJUMOCTb  pPa3IU4YHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCTHOJNB3Ysd (U3UYECKUE BEITHYMHBI:
AIEKTPUYECKUN 3apsil, CHJIa TOKa, DJIEKTPUUYECKOE HAINPSKEHUE, IIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJICKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij W CWia TOoKa B MPOIEecce
TapMOHUYECKUX AJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosiHue U
ONTUYECKasl CUJIa JIMH3bI, MPU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIE SIBJICHUS U TMPOLECCHl, HCIOIb3YA
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHWsI W CAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoynsa—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOr0 4HMCIa, MOCTYyJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIEPUMEHTHI IO MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpoblieMy/3aiadyy U TUIOTE3y Y4e€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHHUS (PU3NMUECKUX BEITUYUH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCMMOCTH (U3MUECKUX BEJIIMYUH C HCIOJIb30BAHHEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOMCTB M J1A0OPATOPHOTO
000py10BaHUS;

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



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY pacCyXIIEHHI C OMOpoi Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM U Hay4YHO-TIONMYJISIpHONW WH(pOpPMAIUHY, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

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

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIET0 MHpA, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUA B OKPY’KaIOLIEH cpene;

paboTaTh B TpymHme C BBHIMOJHEHHEM pA3JIUYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMNNBl, PANMOHAIBHO PpACHpPEeisaTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM ungpoBbie
Ne i/ P Konrtpoasnbie Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmorexa HOK
' A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubmuotexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TepMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEUIECTBA. 5 bubnnoreka [HOK

®da3oBbI€ MEPEXOIBI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK

41 DUeKTpoCTatitia 10 https://m.edsoo.ru/7£41bf72
49 ITocTostHHBIN 2IEKTpUYECKUNA TOK. TOKHM B 12 bubnuoreka [IOK

) pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

[ToaroroBka Kk KOHTPOJILHOU padboTe )

KonTponbhas padbota 3a roa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 1 1 ) bubnunoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 0 ) bubnuorexka [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckne U dJIEKTPOMArHUTHBIS 5 | | bubnmnorexa [JOK
' BOJIHEI https://m.edsoo.ru/7f41c¢97¢c
bu6mmoreka [JOK
2. 1 1 2
3 Ok 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24
Pazznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIUATBHON TEOPUHU 4 0 bubnmnoreka [JOK
) OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
but6mmoreka [JOK
4.1 i
DJIeMEHTHI KBAHTOBOU ONTUKH 6 0 0 hitps-//m.cdsoo.ru/Tf41c97c
4.2 Crpoenue aToma 4 0 0 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngj;;f;igﬁ%fmcwc
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoaunyecTBO 4acos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypcebl

dusrka — HayKa O MPUPO/IE.

1 Hayunebie MeTZK bl HO?I»)HapHI/ISI 1 bubmmorexa [OK

yd A https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Pousb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU IESITENBHOCTH JHOIEU
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIHFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsAMONIMHENHOE | bubnuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSMOIMHENHOE | bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepHaIbHON TOYKH IO 1 bubmmorexa LOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 IIpuHiun oTHOcUTENbHOCTH [ anumes. 1 bubmuoreka [JOK




HuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? cymeprosHLH citl. BTopoit saxor https://m.edsoo.ru/ff0c3bes
HproToHa 1151 MarepuaabHOU TOUKU

10 Tpetuii 3akoH Hetorona 1y1st bubmumoreka [IOK
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTu. IlepBasg kocMuueckas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuina tpenusi. Koaddumment tpenus.

13 Cuna :ngOTI/IBJ'IeI—(IbI/Iq})I npu I[BI/IE(CHI/II/I bubnmorexa LIOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU Ta3e
[ToctynarensHoe 1 BpalaTeiabHOE

14 JIBIKEHUE a0COIFOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [1neyo cunbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHSI TBEPAOTO TeNIA
NMitynbsc MaTepraIbHON TOYKH,

1 CHCTEMBI MaTePUAITbHBIX TOYCK. bubnmoreka [JOK
HMitynbc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunerndeckas sHeprusi MarepuaibHON bubnmnoreka [JOK
Touku. Teopema 00 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUH

17 [ToreHunanbHas dHEprus. bubnuoreka [IOK




18

[ToreHuunanpHas S3HEPTUS YIIPYTO
ne(OPMUPOBAHHON TIPYKHHBI.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToreHnanbHbIC ¥ HENOTEHIIMATHHBIE
cuitbl. CBs3b pabOThI
HCIIOTCHIINAJIBHBIX CUJI C UBMCHCHUEM
MeXaHU4YECKOU OHCPIUH CUCTEMBI TCII.
3aKOH COXpaHEHUSI MEXaHUYECKOU
SHEPrUu

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpadguueckoe npeacTaBlIeHUE https://m.edsoo.ru/ff0c570e
BryTtpenHssa sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crocoObl e€ m3Menenus. KonmuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOTI'O UJ€AIIBHOIO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VnenbHas TEINIOEMKOCTh BELIECTBA.
32 KonngecTBo TermoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mporece

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIieccoB B bubnmoreka [JOK




npuponae. Bropoii 3akon
TEPMOJAMHAMUKU

[Tpuniun nevicreust u KII1/ TermoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETHKHU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnunoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yXa. HachleHHbIl bubnmorexa LIOK
Ayxa. Hachit https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpucTayyioB. Kuakue https://m.edsoo.ru/ff0c65f0
KkpucTayibl. COBpeMEHHBIE MaTePHAITBI
[TnaBneHue M KpUCTAIITA3AITHSI.
43 VY nenpHas TEMa0Ta MIaBICHUS Bubmmorexa LHOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHHe TEI0BOro H6anaHca
PABHEHHE TEIHIOROTO Datial https://m.edsoo.ru/ff0c6820
45 OneKkTpu3anus Tei. DIEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUJa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHUMKH, TUDTEKTPUKH U

46 OJYOPOBOIHUKHU. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip 8 ’ p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3aps/10B. 3aKOH
47 Kynona. ToueqHslii di1eKTpUUeCKU Eubmorexa ITOK
Y ' P https://m.edsoo.ru/ffOc6ces
3apsia
Hanpsk€HHOCTB MIEKTPUYECKOrO
43 nonst. [puHumn cynepno3suuuu bubnunoreka [JOK
ANEKTPUYECKUX MoJeu. JInnun https://m.edsoo.ru/ffO0c6df2
HAPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIecKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUIECKOM HOIJ)'IC bubmmorera [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DaexTpoéMKocTh. KoHaeHncaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast pabora "M3mepenne
AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara, CTpyHHOT0 MpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiebHOE,
CMEIIaHHOE COSANHEHHE
npoBoAHKKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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

58

3axon OMa a1 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

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

59

PesepBnbiil ypok. KonTposibHas
pabora o Teme "DnexTpoauHaMuka /
Bcepoccuiickas mpoBepodHas padboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o06mmarmuit ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

ONEeKTPOHHAs IPOBOJUMOCTH TBEPABIX
METAJIJIOB. 3aBUCUMOCTD
COINPOTUBIICHUS METAIIJIOB OT
Temmneparypbl. CBepXIIpOBOIUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKUN TOK B BaKyyMe.

62 . 1
CBolicTBa 3JEKTPOHHBIX ITyYKOB
[TomrynpoBogHUKH, UX COOCTBEHHAs U

63 IIpUMeCHas MPoBOAUMOCTh. CBOICTBA | bubnmoreka [JOK
p—n-nepexoaa. [lonynpoBogHMKOBbIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DNEeKTPUUYECKUH TOK B PaCTBOpax u

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONIUn3
DNEeKTPpUUYECKUH TOK B Ta3ax.

65 CamocTosTeIbHBIN 1 | bubnuorexa [JOK
HECaMOCTOSITEIIbHBINA pa3psa. MoHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
KonTponbnas pabora no teme

67 «9nekrpocraruka. [locTosHHBIN 1 bubnuotexa [JOK
3NEKTpUYEeCKUil TOK. TOKHM B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEeIAX»

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
o
Jl:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielicTBHE. MarHuTHOE 10JIe. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OnbIT DpcTeaa. | bubmmoreka [JOK
B3anmoneiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yueHue | | bubnmnorexa [JOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO MOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHWTa Ha PaMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEeKTOpa MarHuTHOM uHAYKIMu. IC 1
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTB. SIBIICHUE
camounaykiuu. 31C caMOMHyKIIU K.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIAYKOUS

KonTponbHas pabora mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnast pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU U MAcChl TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

14

KonebarenbHblil koHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KOJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHu4ecKue Konebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
Kose0anus

[lepemennsbiit Tok. CHHYCOUIaNIbHBIN
IEpEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIEKTpoliepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ucnonszoBanus
JIEKTPO3HEPTUH B TIOBCEIHEBHOU
AKU3HU




MexaHu4ecKue BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunsle ¥ MPOIOJIbHBIE BOIHBI
2 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbBIE BOJIHBL, UX
. bubnuorexa [{OK
23 CBOMCTBa U ckOpocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHne
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbBI OTPAKEHUS
B bubmuorexa [IOK
27 csera. [locTpoeHne nzoOpakeHUH B
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpaxkeHue. [IpenenpHbIi bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUS
79 JlabopaTtopHas pabota «3mepenne bubnmnoreka [JOK
IoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas pabora

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wntepdepennus cera. Audpaxus bubnuoreka [IOK
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1Ipl MPUMEHUMOCTH
36 KJ1accuyeckor Mexanuku. [ToctynaTsl bubmuoreka [IOK
CIIeLIMaIbHON TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMIYJIbC PENITUBUCTCKON
. bubmuoreka [JOK
38 yacTULbl. CBsI3b MAacChl C JHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. but6mmoreka [IOK
39 OcHOBBI cIELIMATIBHOM Teopun

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otod(ddexra. OnwITe A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl hoTod(pdekTa. YpaBHeHHe
42 SﬁHmTegl)Ha nqs)[q)(bomatbgema bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMHU4ueCcKoe JEUCTBHE bubnnorexa [IOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
($OTORIEMEHT, POTOAATUHK,
coJIHeUHas baTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKH)) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
POpAa o p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 I1 b
OCTYaTHL bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne n mornomnieHne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexoa o 8 i https://m.edsoo.ru/ff0dOafa
SHEPTrUM Ha Apyroil. Buasl cekTpoB
BosmoBrsle cBorcTBa yacTuIl. BoJHEI
9 . bubmuorexa [IOK
49 ne bpowia. KopryckynsipHO-BOJTHOBOM

nyanu3M. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3JTYYCHUA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anba-, 6era-, ramma-
n3iydeHus. Biausxue
PaJIMOAKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacna.
DJEeKTPOHHBINA U TTO3UTPOHHBIN OeTa-
pacnazn. ['aMMa-usiydeHue

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

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIi
peaktop. [Ipo6iieMbl, MepCrIeKTUBHI,
9KOJIOTHUECKUE aCIEKTHI SACPHOU
SHEPTEeTUKHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOICHUS U
perucTpanuu JIEMEHTAPHBIX YACTHII.
Kpyrasriii cron «@yHnaMeHTalIbHbIE
B3auMoJencTBuA. EMUHCTBO
(bu3HUeCKO KapTUHBI MUP»

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Dransl pa3BUTHS aCTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMUHM. Brn
3BE3nHOrO HeOa. Co3Be3nus, ApKue
3BE3/bI, IIAHETHI, X BUIUMOC
nBrokenne. ConHeyHas cCUCTeEMa




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI [NIABHON
II0CJIeI0BAaTEIbHOCTH. BHYTpeHHee
cTpoenue 38€31. CoBpeMEHHbIE
MIPEACTABJICHUS O MMPOUCXOKIACHUU U
sBosronny ConHIa U 3BE3]

Muineunsiii [Iyte — Hama "anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxe. I'amaktuku. YEpHbIE IBIPHI
B SIApAX rajakTHK

Bcenennas. Pazberanue rajakTuk.
Teopus bosbioro B3peisa.
PennkroBoe usnyuenue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

KontponbHas padoTa «2J1€MEHTHI
aCTPOHOMUU U acTPOPU3UKK»

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTUYECKOW, COUUAIIBHOU 1
ATUYECKOH chepax NeaTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Poib




(dbuzuvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UYECKOM
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie. |
DneKTpoOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCHUTEJIbHOCTH
Pesepnsiii ypok. KBanToBas ¢usnka.

68 SHGI\EGHTLI};I::TPOHOMI/II/I u ’ 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBIIEE KOJIMYECTBO YACOB I10 63
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IHPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero 00pazoBaHus

10.1

10.2

10.3

JleMOHCTpHpOBaTh Ha TMPUMEPAX poib M MecTo (u3uKu B
(GhOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI MHPA, B PA3BUTUU
COBPEMEHHOM TEXHUKM M  TEXHOJOTHM, B  MPAKTUYECKOU

NEATENBLHOCTH TIOAEH

VY4uuThIBaTh TPAaHULBl TPUMEHEHUS M3YYEHHBIX (U3NUECKUX
MojieIeil: MaTepuanbHasi TOYKa, WHEpLMAJIbHAs CUCTEMa OTCYETA,
a0COJIIOTHO TBEPJOE TEIO0, MICANBHBIA ra3; MOJEIU CTPOCHHS
ra3oB, )KMJKOCTEH U TBEPABIX TeJl, TOUEUHBIN AIIEKTPUUECKUI 3apsia

— IIpU penieHnu GU3NYECKUX 3a1a4

Pacnio3naBate ¢usnveckue sABICHHS (MPOIECCH) U OOBICHATH MX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJCKYJIIPHO-KHHETHUECKOM
TEOPUHU CTPOCHUS BEIIECTBA U JEKTPOAMHAMHUKHI: PABHOMEPHOE U
PaBHOYCKOpPEHHOE  TPSMOJMHEHHOE  JIBI)KEHHE, CBOOOJIHOE
najicHue  Tell, JIBIKCHHE 10  OKPY)XHOCTH,  WHEPIHS,
B3auMozeiicteue Ten; AuQPy3us, OpOYHOBCKOE JBUKEHHE,
CTPOCHHE KUIKOCTEH M TBEPIBIX TEJ, H3MEHEHHE 00bEMa Tel Tpu
HarpeBaHuM (OXJIAXKJEHUH), TEIJIOBOE paBHOBECHE, HCIAPEHUE,
KOHJIEHCAIUs, TUTABJICHHE, KPUCTAIUIH3AlUs, KUIIEHHE, BIaXKHOCTh
BO3/lyXa, MOBBIIIEHWE J[aBIIEHUS Ta3a MpPU €ro HarpeBaHuu B
3aKpBITOM COCYZE, CBSI3b MEXIy MapaMeTpaMH COCTOSHHS Ta3a B

M30Mpolieccax; JIEKTPU3AUS TeJl, B3aUMOJICHCTBUE 3apsiIOB

10.4

10.5

OnucelBaTh MEXaHUYECKOE JBM)KEHME, MCIONb3ysd (U3NUYECcKue
BEIIMYUHBI:  KOOpAWHATA, IYyTh, IEPEMEIICHUE, CKOPOCTb,
YCKOPEHHE, Macca Tejla, CWIA, HMIIYJIbC Tella, KHUHETHYeCcKas
SHEprus, TMOTeHIMalbHAs DJHEpPrusi, MexaHuuyeckas palora,
MEXaHWYECKass MOIIHOCTh; MPU OMHCAHUU IPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI MCIIONB3YEMbIX BEIMUYMH, UX O00O3HAuCHHs U
CIMHUIIBI,  HAaXOAUTh  (OPMYINbI,  CBS3BIBAIOIIME  JIAHHYIO
(bu3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3YyYEHHBIE TEIUIOBBIE CBOWCTBA TE€JI U TEIUIOBHIE
SBJICHMSI, HCIOJb3yd (U3MYECKHE BEJIMYUHBL: JaBJleHHE Trasa,

TEMIICpAaTypa, CpCAHASA KHUHCTUUYCCKAsA OHCEPIrusd XaoTHUYCCKOIo




10.6

10.7

JBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHUYHAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSI »dSHeprusi, pabora Trasa,
KO2((PUIMEHT TOJNIE3HOT0 NEWCTBUS TEIUIOBOTO JBUTATENS; MPHU
OMHMCAaHWUU  TPABWIBHO  TPAKTOBATh  (PU3HYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIUYUH, UX 0003HAYEHUS U €IUHUILIbI, HAXOIUTh
dbopMynbl, CBA3BIBAIOLIME MJAHHYIO (U3UYECKYI0 BEIUYUHY C

JIpYTUMH BEJIUYUHAM

OnucelBaTh HM3y4EHHBIE JJIEKTPUUECKHUE CBOMCTBA BELIECTBA U
DIIEKTPUYECKUE SIBJICHUS (MIPOLECCHI), HCIONB3Ys (husmueckue
BEIMYMHBL:  JJIEKTPUYECKUM  3apsj,  DJIEKTpUYEecKoe  IIoJe,
HaNpsHKEHHOCTh I10JIs, MOTEHLMAJl, Pa3HOCTh IOTEHLMANOB; IPH
ONMCAaHUM  TPAaBWIBHO  TPAKTOBaTh  (PU3MYECKHI  CMBICH
UCTIOJIB3YEMBIX BEJIMYMH, UX 0003HAUEHUS M CIUHHIIBI; YKa3bIBATh
GopMynbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMUYUHY C

APYyruMu BCJIIMUMHaAMU

aHAM3UPOBATh (U3MUYECKUE MPOLECChl U SIBICHUS, HCIOIB3YS
¢busnyecKre 3aKOHbI U MIPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTEHUS, I,
IT u II 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOU
SHEPIruH, 3aKOH COXPAHEHUS WMIYJbCA, MPUHIMIT CYNEPHO3ULUU
CUJI, NPUHLMI PABHOINPABUS HHEPLUUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUYECKYIO ~ TEOPUI0  CTPOCHMSI  BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEJHEN KNHETUYECKOW SHEPTUH TEIIOBOTO
JIBIDKEHUSI MOJICKYJI C aOCOJIFOTHOM TeMIlepaTypol, MepBhI 3aKOH
TEPMOJVHAMUKH; 3aKOH COXPAaHEHHUsS DJJEKTPUUECKOIro 3apsja,
3akoH Kynona; mpu 3TOM pa3nuyath CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKO€ BBIPAXKEHWE U YCJIOBUS (TpaHMUIIBI,

00J1acTH) TPUMEHUMOCTH

10.8

10.9

10.10

OOBSICHATh OCHOBHBIEC MPHUHIIMIIBI JEHCTBUS MAIIWH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HUX 0€30MacHOro

HCIIOJIb30BAaHHUS B IOBCEIHEBHOM KHU3HHU

BBIMONHATE  AKCHEPUMEHTHl MO  HCCIIECAOBAHUIO  (U3UUECKUX
SBJICHUHA W TPOLECCOB C MCIOJIB30BAaHMEM MPSIMBIX U KOCBEHHBIX
U3MEepeHuil; mpu 3ToM (GOopMyIUpoBaTh MpolieMy (3aaaudy) u
TUMOTEe3y y4eOHOTO OSKCIIepUMEHTa, COOMpaTh YCTAaHOBKY W3
IPeATI0KEHHOT 0 o0opyaoBaHus, MIPOBOJIUTH ONMBIT |

(I)OpMYJ'II/IpOBaTB BBIBOBI

OcymiecTBiATh OpsSMble U KOCBEHHBIE H3MEPEHUs (U3UUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATH ONTHMAIbHBIA CIOCO0 U3MEPEHUS U
WCIIOJIB30BAaTh ~ M3BECTHBIE METOAbl OLEHKM  IOIPEIIHOCTEN

U3MEPEHUMN




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BETUYHMHAMH C
HCIIOJIb30BAaHUEM IPSMBIX M3MEPEHHM; MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3YJIbTaThl MOJYYCHHON 3aBUCUMOCTHU
(GU3HYECKUX BEITMYHMH B BUAC TAOIUIl U TpadUKOB, JeTIaTh BHIBOJIBI

I10 pE3yjibTaTaM HMCCICIO0BaHUA

10.12

CobOmronate mpaBuwia 0e30MacHOro TpyJda TNpU  HPOBEICHUH
UCCIICIOBaHUH B paMKax y4eOHOro OJKCIEepHMEHTa, Yy4eOHO-
FICCIIEI0BATEIbCKON U POCKTHOM JEATSIILHOCTH c
UCIIOJIb30BAHUEM HM3MEPHUTEIIbHBIX YCTPOMCTB M J1a0OPaTOPHOTO

00opyIoBaHUs

10.13

Pemate pacu€rHple 3amaud C SBHO 33JaHHOM (PU3UUECKOM
MO/JIEJIBIO, UCTIOJIb3Ys (PU3MUECKHE 3aKOHBI M MIPUHLIMIIBL; HA OCHOBE
aHalu3a YCIIOBMsS 3aJauyd  BbIOMpaTh (PU3HYECKYI0 MOJEIb,
BBIJICNIATh (PU3MYECKHE BETUYUHBI U (POPMYIIBI, HEOOXOAUMBIE IS
e€ peleHus, IPOBOAUTb pPACY€Tbl MU OLEHHUBATH PEaIbHOCTH

MMOJIYYCHHOI'O 3HAUCHU A q)HSquCKOﬁ BCINYHHBI

10.14

10.15

10.16

10.17

10.18

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHUYCCKH
HCIMIPOTUBOPCUUBYHO  LCIIOYUKY paccy;meHHﬁ C OHOpOﬁ Ha

HN3YUCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (bHSH‘leCKI/Ie SIBJICHUA

Hcnonb3oBaTh OpU pELICHUMHM Y4YEOHBIX 3aJad COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOIMM JI IOMCKA, CTPYKTYpUPOBAHUS,
MHTEPIIPETALIMU U MPEACTABICHUS YYEOHON U HAayYHO-TIONYJIIpHOU
uHpOpMallMK, TOJXYYEHHOW M3  pa3IMyHBIX  HMCTOYHHKOB;

KPUTHYCCKU aHAJIIU3UPOBATH ITOJTYIACMYIO HH(bOpMaHHIO

[TpuBOANTE MpPUMEPHI BKJIAZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3KKE B MOBCEIHEBHOMN
KU3HU g o0ecriedeHus: Oe30MacHOCTH Tpu  OoOpalieHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMH, JUIl COXPAaHEHHS
3I0pOBbsI U COOJIOAEHUS HOPM DSKOJOIMYECKOrO TIOBEIECHUS B
OKpY’Karollen cpeze

PaGoraTe B rpymme ¢ BBIIOJHEHHEM PA3JIMYHBIX COIUAIBHBIX
poJiel, IaHupPOBaTh padOTy IPYIIIbI, PALIMOHAIBHO PaclpeesTh
00s3aHHOCTH ¥ TUIAHUPOBATH NEATEIHHOCTh B HECTaHIAPTHBIX
CUTYaIUsAX, aJI€KBaTHO OLIEHMWBATh BKJIAJ KaX/JI0ro U3 YYaCTHUKOB

IPYMIBI B pEeLIEHHE pacCMaTPUBAEMON MTPOOIIEMBI

11 KITACC




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

11.1

11.2

JleMoHCTpHpOBaTh Ha TMpHUMEpPAax poJb M MECTO (HU3UKU B
(bopMHpPOBaHUN COBPEMEHHOM Hay4yHON KapTHHbBI MUpPaA, B Pa3BUTHH
COBPEMEHHOM TEXHUKM U  TEXHOJIOIMH, B IIPAKTUYECKOH
JESITEIbHOCTH JIOAEH, LEJIOCTHOCTh M €AMHCTBO (DU3NYECKOH
KapTHUHBI MUpa

Y4uThIBaTh TPAHUIBI MPUMCHCHHS] HM3YyYCHHBIX (U3NUYECKUX
MOJIETICH: TOYEUHBIM SICKTPUYECKUM 3apsi, sAepHas MOACHb
aTomMa, HYKJIOHHas MOJeJIb AaTOMHOIO sjipa TMpU  pEHICHUU
(bu3HYecKuX 3a71a4

11.3

114

11.5

PacrioznaBate (usnueckue siBjaeHUs (IIPOILECCH) U OOBICHATH UX
HA OCHOBE 33aKOHOB OJJICKTPOJAMHAMHUKH ¥ KBaHTOBOW (hHU3MKU:
DJIEKTPHYECKAsl MTPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XMMUYECKOE,
MarHUTHOE  JICHCTBUS  TOKa, B3aUMOJICHCTBHE  MAarHUTOB,
DJIEKTPOMArHUTHAs HWHAYKIUS, JIEHCTBUE MAarHUTHOTO IIOJIS Ha
MPOBOJAHUK C TOKOM W JIBFWDKYIIUKCS 3apsjl, JJIEKTPOMATrHUTHBIC
KoJIeOaHUsT W BOJIHBI, NMPSIMOJIMHEHHOE pacHpOCTPaHEHUE CBETa,
OTpaXCHHE, TMPEIOMIICHHE, WHTEpPPEepeHIns, TUuPpakmus u
NOJISIpU3allisl  CBETa, JHMCIEPCUs CBeTa, (DOTOAICKTPHUCCKHIMA
apdekr (horodrddekr), cBeToBOEC aBICHWE, BO3HHKHOBCHHE
JMHEWYAaTOro  CIIeKTpa aromMa BOJOPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAS PAOAKTHBHOCTH

OnuceiBaTh W3y4eHHBIC CBOWCTBA BemIeCTBa (IEKTPUYCCKHE,
MarHUTHbIE,  ONTHYECKHE,  DIEKTPHUUECKYI0  IMPOBOJUMOCTH
pa3IMyYHBIX Cpel) U DJICKTPOMArHUTHbIE SIBJIEHUS (IPOIECCHI),
UCTIONB3YS (pU3MYECKHe BEIMUYMHBI: AJIEKTPUYECKUN 3apsf, Ccuia
TOKa, INMEKTPUUIECKOE HaIpsDKEeHUE, INMEKTPUUYECKOE
COMpOTHUBIIEHUE, pa3HOCTh mnoTeHnuanon, JJC, pabora TOKa,
WHOYKIUS MarHuTHoro mnoss, cwia Awmmepa, cuia JlopeHua,
WHAYKTUBHOCThH KaTYIIKU, YHEPTHsI SJIEKTPUUECKOTO U MarHUTHOTO
MOJICH, TIepUOJl M YacToTa KoJieOaHWW B KOJeOAaTeThbHOM KOHTYpE,
3apsia ¥ CHJIa TOKa B MPOIlecce TapMOHUYECKHUX IEKTPOMArHUTHBIX
KoJebaHuii, POKyCHOE pacCTOSTHUE U ONTHYECKasl CHJIA JIMH3BI; TIPU
ONMHMCAHUM  TPABWIBHO  TPaKTOBaTh  (PU3MUECKHd  CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, UX 0003HAYCHUS W CIUHUIIBI;, YKA3hIBATh
dbopMyIbl, CBA3BIBAOIINE MAHHYIO (U3MUYECKYIO0 BEJIUYUHY C
JIPYTHMH BEITUIHHAMHA

OnuceiBaTh HM3Y4YEHHBIE KBAHTOBBIE SIBIIEHHSI U IIPOLIECCHI,
UCTIONB3Yys (U3UYECKUE BETUUUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX
BOJIH, IJTUHA BOJHBI M YaCcTOTa CBETA, YHEPTUS ¥ UMIYIbC (POTOHA,
Mepuoj; ToJIypacmaja, dSHEPrus CBS3M AaTOMHBIX sAEp; TpH
OMHMCAaHWUU  TPABWIBHO  TPAKTOBATh  (PU3UYECKUA  CMBICT
WCIIOJIb3yEeMbBIX BEJIUYWH, NX 0003HAYCHUS M €TUHHIIBI, YKa3bIBATh
dbopMynBl, CBA3BIBAIONIME JAaHHYI (U3UYECKYI0 BEIHYHUHY C
JIPYTUMH  BEIIMYMHAMH, BBIUHCIATH 3HAYCHHE (PU3MUECKOM
BETTUYNHBI

11.6

AHaJ'II/ISI/IpOBaTL (I)I/I3I/I‘ICCKI/IG nmponeccol U SBJICHUA, HCIOJB3Yyd
(1)I/I3I/I‘-IeCKI/Ie 3aKOHbBI W IPHUHOMUIIBI: 3aKOH OMa, 3aKOHbI




MOCIIEAOBATEIHHOTO U MApaIEIbHOTO COCITUHEHUS! TIPOBOJIHUKOB,
3akoH Jxoyns — JleHma, 3aKOH S3JE€KTPOMAarHUTHOM WHIYKIIUU,
3aKOH  MPSMOJIMHEHHOTO  pPacHpOCTPAaHECHUS  CBETa, 3aKOHBI
OTP@KEHHSI CBETa, 3aKOHBI MPEIOMIICHHUS CBETa, YpaBHCHHE
OnnmreitHa 11t porodddexra, 3aKoH COXpaHSHHs IHEPTHH, 3aKOH
COXpaHCHUs WMIYJIbCa, 3aKOH COXPAHCHUS JJICKTPUUYECKOTO
3apsifa, 3aKOH COXPaHEHHMsS MacCcOBOTO 4YHCIA, MOCTynatbl bopa,
3aKOH PaJIMOAKTUBHOTO Paclaja; Mpu 3TOM pa3jnyaTh CJIOBECHYIO
GOpMYTHPOBKY 3aKOHA, €ro MaTeMAaTHYeCKOE BBIpAXKEHUE W
ycioBus (rpaHullbl, 00J1aCTH) MPUMEHUMOCTH

11.7

11.8

OnpenensaTh HampaBiI€HUE BEKTOpPa MHIYKIMHM MAarHUTHOTO IOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopenia

CtpouTh ¥ ONKUCHIBaTH H300paKEHUE, CO3/1aBAEMOE IUIOCKUM
3epKajoM, TOHKOW JIMH301

11.9

11.10

11.11

11.12

11.13

BBINONHATE  OKCIEPUMEHTBI 0 HCCIICAOBAHUIO  (U3UICCKUX
SBIICHUH W TIPOIIECCOB C HCIIOJIB30BAaHHEM MPSIMBIX U KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (GOpMyIUpoBaTh MpolieMy (3aaauyy) u
TUIOTE3y y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO o0opynoBaHus, IPOBOJTUTH OIIBIT u
(bopMyIUPOBATH BHIBOIBI

OcymiecTBiIATh IpsSAMble U KOCBEHHbIE H3MEPEHUs (U3NUECKUX
BEJIMYMH; IIPU ATOM BBIOMPATH ONTHUMAJIbHBIA CIOCOO U3MEPEHUS U
UCIIOJb30BaTh  W3BECTHBIE  METOABl  OLCHKM  IIOTPEIIHOCTEN
U3MEPECHUIN

Hccenenosars 3aBUCUMOCTHU du3nyUecKux BEJINYUH c
UCIOJIb30BAaHUEM HIPAMBIX U3MEPEHUH; MPH 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DMKCHPOBATh PE3YNbTAThl IMOTYYCHHONW 3aBHUCHMOCTH
($u3nUecKrux BEIUYUH B BUJIE TaOJIUL U Tpa(UKOB, J1eJ1aTh BHIBOIbI
10 pe3yJbTaTaM UCCIIEA0BaHU

Cob6mronate mpaBuia 0€30MacCHOTO TpyJda HpU IPOBEIECHUH
UCCIIEIOBAaHUII B paMKax Y4eOHOTO HKCHEpPUMEHTa, YydeOHO-
MCCIIEIOBATENIbCKON " MPOEKTHOMN eI TEIILHOCTH C
UCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB M 1a00pPaTOPHOIO
000pyI0BaHUS

Pemarp pacu€THble 3agaun C SBHO 3aJaHHOM (u3MUecKon
MO/JIEJIBIO, UCTIONB3Ys (PU3NYECKHE 3aKOHBI U MIPUHLUIBI; HA OCHOBE
aHajgM3a YCJIOBHS 3aJa4yd  BbIOMpATh (PU3UYECKYIO MOJIETb,
BBIJIENIATh (PU3MUYECKHE BETUUUHBI U (POPMYIIBI, HEOOXOAUMBIE IS
e€ pelleHus, IPOBOAUTH pPACY€Tbl U OLEHUBATH PEaIbHOCTH
MOJY4EHHOT0 3HaYeHUs (PU3NUYECKOI BETMUNHBI

11.14

Pemarp  KkauecTBEHHBIE  3aJauyd:  BBICTpPAUBaThb  JIOTMYECKU
HEMPOTHBOPEUYMBYIO IIEMIOYKY pACCYKIEHMM C ONOpodM Ha
U3y4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBICHUS

11.15

11.16

Hcnonp30BaTh MNpH pelIEHUU YUEOHBIX 3aJad COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJIOTUU Il MOUCKA, CTPYKTYPHUPOBAHUS,
MHTEPIIPETAMU U MPEACTABICHUSI YYeOHON M Hay4YHO-TIOMYJIIPHOM
uHpOpMallUM, TOJIYYEHHOW M3  pa3IMYHBIX  HCTOYHHUKOB;
KPUTHYECKH aHAIU3UPOBATh MOJTy4aeMyro HH(OpMaInio

OOBSACHATH MPUHIIMIIBI JEHCTBHS MAIlIMH, IPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyarh YCIOBUS MX O€30MaCHOTO UCIOIb30BaHUS B
OBCEIHEBHOM XU3HU




11.17

[TpuBOANTE MPUMEPHI BKJIAZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKd, B OOBSICHCHHE IMPOIIECCOB
OKpPYXKaIoIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonk30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3UKE B MTOBCEIHEBHOMN
KU3HU U1 oOecriedeHuss Oe30MacHOCTH TMpu  OOpalieHuu ¢
npubopaMi Y TEXHHYECKUMH YCTPONCTBAMH, IJsi COXPAHCHHUS
3I0POBbSI M COOJIFOJICHUS HOPM OSKOJOTHYECKOI'O IIOBEJICHHUS B
OKpYKarollen cpere

PaGoTath B rpynme ¢ BBITOJHEHHEM PA3JIMYHBIX COIMATBHBIX POJICH,
IUTAHUPOBaTh ~ pabOTy  TIPYIIBL,  PAIMOHAIBHO  pacrpeacysaTh
00s3aHHOCTH W TUIAHUPOBATH JEATEIHLHOCTh B HECTAHIAPTHBIX
CUTYyallMsIX, aJIeKBaTHO OICHMBATH BKJIAJ] KaXJOr0 W3 YYaCTHHKOB
TPYIIIEI B PEIICHHE PACCMATPUBACMOM MPOOIIEMBI

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon
pa3nena

Konx nposepsiemoro

HpOBepﬂeMbIe IJIEMEHTHBI COACPKaAHUSA
3JIEMCHTA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o mnpupoje. Hayuneie
METO/bl TIO3HaHUSl OKPYXKAIOIIEr0 MHpa.
1.1 Ponp skcnepumeHTa W TEOpHM B MPOLIECCE
NO3HAHUSI  NPUPOJBI.  DKCIEPUMEHT B

¢busnke

MonenpoBanue QU3NYECKUX SBJICHUN H
IIPOLIECCOB. Hayunsle TUIIOTE3HI.
®usnyeckue 3aKoHbl U Teopuu. ['paHuIbI
15 OPUMEHUMOCTH  (DU3WYECKUX  3aKOHOB.
' [IpuHnun coorBercTBua. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHMU COBPEMEHHOM

Hay4YHOW KapTHHBI MHpA, B IPAKTHYECKOU

JIeSITEILHOCTH JTI0AeH

2.1

MEXAHHKA
##HPartH#KIHEMATUKA

Mexanunueckoe JIBIOKEHUE.
2.1.1 OTHOCHUTETBHOCTD MEXaHUYECKOTO

neuxkeHus. Cucrema orcuéra. TpaekTopus
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IIepememenue, CKOpOCTb (cpemnsis
CKOpPOCTb,  MTHOBEHHas  CKOPOCTb) U
YCKOPEHHE  MaTepUaJbHOM  TOYKH, HX
IPOCKIMU HA OCH CHUCTEMBl KOOpJWHAT.
CnoxxeHue mepeMelleHU U CIIOXKEHHE

CKOpOCTei

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsMosiHeiiHoe — aBwkeHune.  ['paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpPEHMs, IHYTH W  IepeMeuicHUs

MaTCpHaHBHOfI TOYKH OT BPEMCHHA

2.1.5

2.1.6

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO MaJECHUSA

Kpusonnnuelinoe nBuxeHune. PaBHOmepHOE
JBUKCHHE  MAaT€pUAJbHOM  TOYKHM IO
OKPY’KHOCTH. YTJOBas CKOPOCTb, TUHECHHAA
CKOpPOCTb. Ilepuon U 4acToTa.
LleHTpOCTpEMUTENBHOE YCKOPCHHE

TexHuueckue  ycTpoHCTBa:  CHUIOMETD,
ABMIKCHUC CHApAAOB, LCIIHBIC U PEMCHHBIC

nepeaadn

221

222

[IpaxkTueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctd.  HMccienosanue
COOTHOUICHUS MEXIY yTSMH,
MIPOMICHHBIMHU TEJIOM 34 MOCIEA0BATEIbHbBIC
paBHBIC  IIPOMEXYTKH  BPEMEHHM  IIpU
PaBHOYCKOPEHHOM JIBM)KEHHM C HadaJlbHOU
CKOpPOCTBIO, paBHOW Hymw0. M3yuyenue
JBWKEHHs IIApUKa B BSI3KOM KUIKOCTH.
W3yuenne nBUKEHUs Tena, OpPOIIEHHOTO

TOPU30HTAIIBHO
JMHAMUKA

[Ipunmun ~ oTHOcuTenbHOCTH  ['anmunes.
[IepBriii 3axkoH Hprorona. MHepruansHble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TprHIMDO




2.3

CYNEPIIO3UIUU CUIT

223

Bropoii 3axoH HeroToHa i1 maTepualbHOU
TOYKM B HHEPLHAIBHOW CHCTEME OTCYETA
(UCO). Tperuit 3akon Hprorona s

MaTCpHraIbHBIX TOUCK

224

3akoH BceMupHoro TsaroteHus. Cuna
TsbkecTu. IlepBas KocMMuYecKass CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJBKCHHS W CWIa TPEHHS IOKOS.
Koadduument TPEHHUS. Cuna
CONPOTUBIICHHUS] TPH [BIKEHHHM Tella B

KHUAKOCTHU WUJIM Ira3c

HOCTyHaTCJII)HOG n BpamarCJIbHOC

JABHXKXCHHUC a0COJIFOTHO TBépI[OFO TCl1a

228

MoMeHT  cuibl  OTHOCHTEIBHO  OCH
BpameHus.  Ilnedo  cunel.  YcioBus

paBHOBecus TBEporo Tena B MCO

229

2.2.10

TexHuueckue YCTpOﬁCTBaZ IIOJIIHWITHHUKH,

ABUKCHUC NCKYCCTBCHHBLIX CITYTHUKOB

[IpakTnueckue paboTHI. N3yuenne
JBIDKEHUST ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOZ JICHCTBHEM HECKOJIBKHX
cun. MccnenoBaHue  3aBUCUMOCTH — CHJI
YIPYrocTH, BO3HHUKAIOIIAX B
negopMupyeMoil TNpYyXKHUHE H PE3UHOBOM
oOpasie, OT BEIMYMHBI UX JAePopMariui.
HccnenoBanue yCIOBUH  paBHOBECHS

TBEP/IOrO Tella, UMEIOIIETO OCh BPALEHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepualbHBIX TO4YeK. MMmynsc cuisl U
M3MEHEHHUE UMITYJIbCa Tella
539 3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE IBMKEHIE
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PaGora cunel

234

MorHocTh criIbl

235

Kunernueckass sHeprus  MaTepUAIBHOU

TOYKH. TeopeMa 0 KHHETUUECKON SHEPIUU

2.3.6

2.3.7

[lorenunaneHas sHeprus. [loTeHunanbHas
SHEprus yIpyro nepOopMUPOBAHHOM
npyxuHbl. lloTeHumanbHass SHeprus Ttelna

BOJIM3M OBEPXHOCTH 3eMIIU

[loreHnuanpHple W HEMOTCHIIMAILHBIC
cwibl. CBs3b PabOTHl HEMOTEHIUATBHBIX
CHJI C UBMECHCHHEM MEXaHUYECKOH 3HEPruu
CHCTEMBI Tl 3aKOH  COXpaHCHHS

MEXaHUYEeCKOH OQHCPI'UH

2.3.8

anyme " HEYIIPYTHUEC CTOJIKHOBCHU

2.3.9

2.3.10

TexHuueckue YCTpOﬁCTBaZ JABUXKXCHHUC PAKCT,

BOZOMET, KOIIEp, IPYKUHHBIM IUCTOJIET

[Ipaktnyeckne paboTsl. M3yueHwe CBsI3U
CKOPOCTEM Tel TIpu HEYNpyrom yzaape.
HccnenoBanme cBs3u  pabOTBl  CHIIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHCPI'UHA TCJa

3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJNHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUM
OcCHOBHbBIE  TIOJIOKEHUS ~ MOJIEKYJISIPHO-
KMHETUYECKOM  Teopuu.  bpoyHOBCkoe
3.1.1 JIBUYKECHHE. Huddysus. Xapakrep
JIBUKEHMSI M B3aUMOJEHCTBHSA  YacCTHII
BelIeCTBa
Mopgenu cTpoeHHUsl Ta30B, KUJIKOCTEH U
3.1 3.1.2 TBEPABIX Ted H OOBSCHEHHWE CBOWCTB
BEIIECTBA HA OCHOBE ATHX MOjIeNei
313 Macca wmousekyn. KonnuecTBo BemiecTsa.
[ToctrosinHas ABoragpo
314 TenmoBoe paBHOBecue. Temmeparypa u e€
n3mepenue. [1lkama temneparyp Lenscus
315 Mopnens wuzneanbHoro rasa. (OCHOBHOE

ypaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU




TCOpHUU UACATLHOI'O Ira3a

AbGcomoTHass  Temmeparypa Kak  Mepa
CpelHEeN KMHETUYECKON SHEPTUU TEIJI0BOIO
IBHKeHUs yactul rasa. [llkana temneparyp

KennBuna

VpaBuenue Knaneiipona — Menpaeneesa.

3akoH /lanmbTOHA

l'azoBele  3akoHbl.  M3ompomeccsl B
uaeaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

n3o0xopa, u3obapa

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

3.1.10

[Ipaktuyeckue padotbl. M3mepeHue macchbl
BO3]lyXa B KJIACCHOU KOMHAre.
HccnenoBanue 3aBUCUMOCTH MEXy
rapaMeTpamMl COCTOSIHUSL — Pa3peskeHHOTro

rasa

32

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTEMA. BHYTpeHHHH
OHEPIUia TepMOILHHaMH‘IeCKOﬁ CHUCTEMBI H

CoCco0bI €€ N3MEHEHUS

322

Konunuectso TEIIOTHI u pa0ora.
Buytpennsas ~ sHeprus OJIHOAaTOMHOTO

NACAJIBHOIO ra3a

323

324

Buael Tenmonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIMs, M3JIydeHHe. TernoéMKOCTh
Tena. YJelbHas TEINIOEMKOCTL BEIISCTBA.
Pacuér KOJINYECTBA TEIJIOTHI IpU

TEIIonepeaade

ITepBsrit 3aKOH TEPMOJUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K H30IPOIIECCaM.

I'paduueckas uaTEprIpeTanus padboThl raza

3.25

TeroBble MamuHbl. [IpuHIUIIBL AEHCTBUS

TEIUIOBBIX MaIlIHH. [IpeobpazoBanus




SHEPTUU B TEIJIOBBIX MallliHaXx.
Koaddurment nonesnoro aeicTeus (manee
— KI1) rernmosoit Mmamuubl. Hukn Kapuo u
ero KII/]

3.2.6

3.2.7

3.2.8

Bropoii 3aKOH TEPMOJIMHAMHUKH.
HeoGpaTtumocTs mporueccoB B MpUpPOJE.
TenoBble  ABUTaTENd.  DKOJIOTMYECKUE
pOOIEMBI TETUIOIHEPTETUKU

TexHudyeckue  yCTpOWMCTBA:  JIBUIaTellb
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWIBHUK, KOHAUIIUOHED

[IpakTnueckue paboTHL. N3smepenue

yIIeIbHOU TEIIOEMKOCTH

33

4.1

AT'PEI'ATHBIE COCTOAHU A BEIHLIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapoobpazoBanue u KOHJICHCAIIHSL.
Hcnapenne u kureHue. YenbHas TeIUIOTa
napooOpa3zoBaHusl. 3aBUCHMOCTh

TEMIICPATYPhI KUIICHUA OT AAaBJICHUS

332

333

AOCONIOTHAS U OTHOCHUTENLHAS BJIAKHOCTH

BOo31yxa. Hacelennslii map

Teépmoe Teno. Kpucrammmueckue u
amop¢Hble Tena. AHH30TPOIUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHUCTaJlJIbI.

COBpCMeHHBIC MaTCpHuaJIbl

3.34

3.35

IInaBneHue u KpucTajllin3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus

ypaBHeHI/Ie TEILIOBOro OallaHca

3.3.6

TexHuueckue ycTpoiicTBa: THUTPOMETp U
MICUXPOMETP,  KaJOPUMETP, TEXHOJOTHH
MIOJIyYEHUSI COBPEMEHHBIX MAaTEpHUajoB, B
TOM yucIie HaHOMAaTepHaJIoB, u

HAaHOTCXHOJIOTNH

3.3.7

[IpaxkTrueckue paboTHI. Hsmepenne

BIIQJKHOCTH BO3]lyXa
SJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA




4.2

DnexkTpu3anusi Tell. DJEKTPUUYECKUN 3apsi.

1 JIBa Bu/ia 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
MOJTYIIPOBOIHUKHU
4.1.3 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexrpuueckoe mnone. HanpsxkéHHocTh
415 3IIEKTPUYECKOTO MOJIA. [TpunMn
o cynepno3unuu. JIMHUM  HAOPSHKEHHOCTU
AIEKTPUYECKOTO OIS
416 Pabota cua 3IEKTPOCTaTUYECKOTO IIOJIS.
o Ilorennuan. Pa3HocTh MOTEHIINAIOB
[IpoBOAHMKY U TUANEKTPUKH B MOCTOSHHOM
4.1.7 JJIEKTPUYECKOM moJie. Jludnexkrpuyeckas
MIPOHUIIAEMOCTh
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTPOEMKOCTh TUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEeHHOr0 KOHACHCAaTopa
TexHuyeckue yCTpPOWCTBA: 3JIEKTPOCKOTI,
419 ANEKTPOMETP, AIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHUE ANEKTPONpUOOpPOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED
41.10 [IpaxkTueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

[IOCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PASJIMYHBIX

CPEJIAX

Ycaopus CYIICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 BJIEKTPUYECKOrO0 TOKa. FCTOYHMKH TOKA.
Cuia Toka. [TocTossHHBIN TOK

422 Hanpsokenne. 3akon Oma 17151 yyacTka LenH

423 DIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE
o COTIPOTHUBIICHHUE BEIIECTBA

404 [locnenosarensHOE, napasuiesIbHOE,
o CMEIIIaHHOE COeMHEHNE TPOBOHUKOB

4.2.5 PaGora onexkrpuueckoro Toka. 3aKoOH




Jxoyna — Jlenua

4.2.6

MOIJ_IHOCTI: SJICKTPHUYCCKOI'O TOKA

4.2.7

anextpoaBxkymas cuna (ganee — 3/C) u
BHYTPCHHEE CONPOTUBIICHUE HCTOYHHKA
ToKa. 3akoH OMa ISl IOJTHOW (3aMKHYTOI)

SHCKTqueCKOfI OCITN. KOpOTKOC 3aMbIKaHUC

4.2.8

429

4.2.10

DONeKTpOHHAsT  MPOBOAUMOCTH  TBEPHBIX
METaJUIOB. 3aBHCHUMOCTb COMNPOTHUBIICHUS
METaJJIOB oT TEeMIIEPaTyphI.

CBepxnpoBOIUMOCTb

DJIeKTpUYECKUH TOK B Bakyyme. CBoMcCTBa

3JIEKTPOHHBIX IIyYKOB

[TonynpoBogHUKH. CobcTBeHHas u
IpUMecHast MPOBOANMOCTH
MOJYIIPOBOIHUKOB. CaoiicTBa p-n

nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHGKTPOJII/ITI/I‘-ICCKBJI JUucconuanus.

DIeKTpoIn3

4.2.12

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOSTENbHBIE U HECaMOCTOSITEILHBIH
pasps. Paznuunbie THIIBI
CaMOCTOSATENILHOTO  paspsna.  MoiHus.

[Ina3zma

4.2.13

TexHnueckue  yCTpOMCTBA:  amIepMerp,
BOJIBTMETP, pPE€OCTAaT, HUCTOYHUKHU TOKaA,
JJIEKTPOHArpeBaTEIbHbIC npudopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP CONPOTHUBJICHMS, BaKyyMHBIN
U0, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJ'IynpOBOIIHHKOBLIﬁ Auoa, raJlbBaHHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne D/IC ucrouyHMKa TOKa M €ro
BHYTpPEHHETo conportusieHus. Habmonenue

ANIEKTPOITH3a




11 KITACC

Kon
pa3jiena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHASI UHAYKIWA

43.1

4.3.2

433

ITocTostHHBIC MarHuThlI.

B3aHMOﬂeﬁCTBHe IIOCTOAHHBIX MarHuToOB

MaruutHOe mnoisie. BekTop MarHUTHOM
uHaykuuu.  llpuHmun — cynepno3uuuu.
JInann MarauTHOM MHaykumu. Kapruna
JUHUA MAarHUTHOM MHAYKLUHMHM  TOJIA

IIOCTOSSHHBIX MarHuTOB

MarsnuTtHoe 10j€ MPOBOJHUKA C TOKOM.
Kaptuna  nguHuMii nons  JIMHHOTO
pSIMOTO TMPOBOJHMKA W 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH C
tokoM. OnbIT Opcrena. Bzaumoneiicteue

IMPOBOAHHUKOB C TOKOM

4.3

434

Cuna Amnepa, €€ MOJLyJIb U

HaITpaBJICHUC

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  JlopeHma, €€ Moaynb H
HarpaBjeHue. JIBuKeHue 3apsyKeHHOU
4acTULBl B OJHOPOJHOM MAarHUTHOM
nosie. Pabota cunsl Jlopenua

SIBneHue IIEeKTPOMAarHUTHOM MHAYKIIMHU
IToToK BEKTOpa MarHUTHOW MHIYKLIUH
OJ1C WH]TYKITUH. 3akoH

ANEKTPOMarHuTHOW HHAYKIu Dapaes

4.3.9

Buxpesoe anektpuueckoe mnoise. 2JC
MHAYKIIMM B IIPOBOJHMKE, ABHKYIIEMCS
MOCTYNATENbHO B OJTHOPOJTHOM

MAargsuTHOM II10JI€

4.3.10

IIpaBuno Jlenna

4.3.11

NHIyKTUBHOCTS. SIBnenue

camouHaykiuu. JJ]C camonHIyKIIUH




3Hepr WS MAarHuTHOI'O IIOJII KaTyHIKH C

4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TOJIe
TexHuueckre YCTPONCTBA: MOCTOSHHBIE
MarHUThI, 3JIEKTPOMATrHUTHI,
4.3.14 AJIEKTPOJBUTaTElb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTHI], WHIYKIIMOHHAS
neyb
[Ipaktnueckue  pabotel.  U3yuenue
MarHUTHOTO TIOJII KaTYIIKH C TOKOM.
4315 HccnenoBanue JEHCTBUS IMOCTOSHHOTO

MarsurTa Ha pPaMKy C TOKOM.
HCCJ’ICI{OB aHHucC SIBJICHUA

AJEKTPOMATHUTHON MHIYKIIMU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

Konebartenbnas cucrema. CBoOOIHBIE
Konebanus. ["apMoHnyeckue KosieOaHusl.
[lepuon, wacrora, amrumtyna u (asa

KoebaHui

IIpyxvHHBII MasITHHK.

MareMaTnyeCKU MasgTHUK

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUM.
Kunemaruueckoe u OUHAMHUYECKOe

OIIMCAaHHUE KOJeOaTeILHOrO JABMKCHUA

[IpeBpamenue SHEPIUH pu
rapMoHHYecKux  kojeOaHusx. CBs3b
aMIUTUTYJbl  KoOJIeOAHWW  MCXOJHOM
BEJIMUMHBI C aMIUIUTyJIaMu KoJieOaHHi

€€ CKOpOCTHU U YCKOPEHHUS

KoneGarenbubiit  koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJIeOaHus B
UAeaIbHOM KOJIEOATEIbHOM KOHTYpE.
AHajoruss MexAy MEXaHM4YECKUMH U
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSIMHU.

®opmyina Tomcona




5.2

3aKoH COXpPaHEHHS  DHEpruu B

nacaJibHOM KoJie0aTeIbHOM KOHTYpC

Breinyx1eHHbBIC MEXaHUYECKUE
koijiebanus. Pesonanc. PesoHaHcHas
KpuBasl. BreinyxneHHBIC

SJICKTPOMArHuTHBLIC KOJICOaHHS.

Ilepemennbiii  Tok. CuHHYCOMAANBHBIN

MEPEMEHHBIH TOK.

MouHocTb HEPEMEHHOT 0 TOKa.
AMIuTyaHOE u JEHCTBYIOLIEe

3HAYCHUE CUJIbI TOKA U HAITPSAXKCHHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoxactso,
nepegayda u norpebieHue
ANEKTPUYECKOMN JHEPIuu.
DKOJIOru4ecKue pHUCKH npu
IIPOU3BOJICTBE JJIEKTPUUYECKON SHEPruu.
Kynbrypa HCIIOJIb30BaHUs

AJIEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU

TexHuueckue ycrpoiicTBa: cercmorpad,
AIIEKTPUICCKUH 3BOHOK, JMHUH

QJICKTpoIIepcaavd

[IpakTnueckue pabotel. HccnenoBaHue
3aBHCHUMOCTH nepuosa MaJIbIX
Koje0aHui TIpy3a Ha HUTH OT JUIMHBI
HUTH U Maccel rpysa. MccienoBanue
NEPEMEHHOT0  TOKa B  LENU U3
IIOCJIEZI0BATENBHO COEUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UcTopa

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

MexaHunueckue BOJTHBI, yCIIOBUS
pacripoctpanenus. Ilepuoa. CxkopocTb
521 pacIIpOCTpaHeHHMsI W JUTMHA  BOJHEL
[Torrepeynble ¥ IPOTOIBEHBIC BOTHBI
HH#Par#H# WnTepdepenuus "
522 TudpaKIus MEXaHHIeCKUX BOJTH
523 3Byk. CkopocTb 3ByKa. ['pOMKOCTH




3ByKa. Beicora Tona. TemOp 3ByKa

524

ONEeKTpOMarHUTHbIE BOJHBL. Y CJIOBHS
W3JIy4EHUsI DIIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B u

UB BHGKTPOMaFHHTHOﬁ BOJIHE B BaKyyMe€

525

CBoiicTBa  DICKTPOMArHUTHBIX  BOJIH:
OTpaxKeHHE, IpeJIOMIICHHUE,
HOJISIpU3aIys, mudpaxuus,
UHTEpEPEHIHS. CkopocTb

SJICKTPOMArdMTHBIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue >1eKTPOMarHUTHBIX BOJH B

TEXHHKE U OBITY

5.2.7

5.2.8

HpI/IHIII/IHI)I PaaruoCBA3HU U TCICBUACHUA.
Paguonokanus. DJIEKTPOMarHuTHOE
3arpsi3HEHUE OKPY>KaroIIeH Cpeibl

TexHuueckue YCTPOWCTBA:
MY3bIKaJIbHbBIE UHCTPYMEHTHI,
YIBTPa3ByKOBask JUArHOCTHUKA B TEXHUKE
U MEIUIIMHEe, pajap, PaaTuonpHEMHUK,
TeneBu3op, aHteHHa, tenedon, CBU-

c4Yb

5.3

OIITHUKA

5.3.1

5.3.2

533

[TpssmonuHeitHOe pacmpocTpaHeHue
cBeTa B OAHOPOAHOM cpene. JIyd cBera
OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
cera. [loctpoenne wu300pakeHuii B
TUIOCKOM 3epKajie

[Ipenominienne cBeTa. 3aKOHBI MPETIOMIIEHUS
CBeTA. AOCONIOTHEIN IMOKa3aTelIb

MMPECIOMJIICHUA

5.34

Iomxoe BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIl yroi IIOJTHOTO

BHYTPCHHCTO OTPAKCHUA

535

Hucnepcust cera. CnoxxHbIi COCTaB

6enoro ceera. L{Ber




5.3.6

5.3.7

Cobuparomye U pacCenBAIOIINE JTHMH3BI.
Tonkas nuH3a. OKYCHOE pACCTOSIHUE U
ONTHYECKAass CHUJIa TOHKOW  JIMH3BL
[Toctpoenue n300pakeHUI B
COOMPAIONINX U PACCEUBAIOIINX JIMH3AX.
®opmysia TOHKOW JIMH3BI. Y BEIUYEHHUE,

JaBacMoe JIMH30U

IIpenenst [IPUMEHUMOCTH

FeOMCTpH‘IeCKOﬁ OIITUKH

5.3.8

WNutepdepentiua cera. KorepeHTHbIS
UCTOYHUKUA.  YCIIOBUSL  HAOIIOICHHUS
MaKCHMYMOB u MHUHHUMYMOB B
UHTEeP(EPEHIIMOHHON KapTHHE OT ABYX

CI/IH(i)aSHLIX KOI'CPpCHTHBIX UCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmus  cBera. JludpakuuoHHas
peméTka. VYcnoBue HaOJIIOACHUS
IJIaBHBIX MaKCHUMYMOB TIpU TaJCHUU
MOHOXPOMaTHYECKOTO cBeTa Ha
TU(PPAKINOHHYIO PEIIETKY

[Tonsipusanus ceera

TexHu4eckne yCTpOMCTBA: OYKH, JIyNa,
¢doroanmnapar, NPOEKLMOHHBINA anmapar,
MHUKDPOCKOII,  TEJECKOI,  BOJIOKOHHAs
ONTUKA, JU(PPAKUMOHHAS  pelETKa,

MOJIIPOU T

[IpakTnueckue pabotel. M3mepenue
MIOKa3aTes IIPETIOMIICHUS.
HccnenoBanue cBOICTB M300pa’keHUI B

JINH3aX. Ha6J’IIOI[eHI/Ie AUCTIEPCUU CBETA

BJIEMEHTHI CTIIELIUAJILHOM TEOPUU OTHOCHUTEJILHOCTH

6.1

6.2

I'paHuLIBI IPUMEHUMOCTH KJIACCHUYECKOU
MEXaHUKH. ITocTynatsl TEOPUHU
OTHOCHUTEIIBHOCTH: VHBApHUAHTHOCTh
MOZAYJSl CKOPOCTH CB€Ta B BaKyyMme,

IIPUHIUIT OTHOCHTEJIBHOCTH DWHINTEHHA

OTHOCUTENHHOCTD OIHOBPEMCHHOCTH.




7.1

7.2

3aMeI[JIeHI/Ie BpPpCMCHU U COKpaALICHUC

JUTUHBI
DHeprusi W HWMIOYJIbC  CBOOOJHOM
63 YaCTHIbI
CBsi3b Macchl ¢ HEpruer U UMITYIHCOM
6.4 CBOOOAHON YaCTHUIBl. DHEpPrusi IMOKOs
CBOOOIHOMN YaCTHUIIBI
KBAHTOBAS ®U3UNKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Dopmyna Ilnanka cBs3u
7.1.1 sHepruu (GOTOHA C €ro YacTOTOMH.
DHeprus u UMIyibc GoToHa
OTkpbITHE u UCCIIeIOBaHHE
7.1.2 dororddekra. Onbiter A.I'. CTonerosa.
3akonbl poTtodddexra
YpaBHeHue DOHHINITENHA IS
7.1.3 dorordpdekra. «KpacHas  rpaHuULA»
dboTodrddekra
7.14 Jasnenue ceera. OnbiTel [1.H. JIeOeneBa
7.1.5 XUMHUUYECKOE IEUCTBUE CBETA
TexHuueckue YCTpOMCTBA:
7.1.6 dotorneMeHT, GOTOAATYMK, COIHEUHAS
Oatapesi, CBETOMO/
CTPOEHUE ATOMA
Mopenb aroma Tomcona. ONBITHI
Pesepdopna o uccnenoBanuio
721 cTpoenus atoma. [InaHeTapHas Moaenb
aToma
Iloctynmater  bopa.  M3nydyenune wu
noryioneHrne (OTOHOB TMPHU TEPExojie
7.2.2 aToMa C OJHOIO YPOBHS DHEPrUH Ha
npyroi. Bugel  cnektpoB.  CHektp
YPOBHEM 3HEprUu aToMa BOJIOpOJa
BosmmoBrle cBolicTBa dacTtuil. BoaHBI 1e
7.2.3 bponns. KopnyckynsipHo-BoIHOBOMI

nyanmusM.  Judpakiust smekTpoHOB Ha




KpHUCTaJljax

7.2.4

7.2.5

7.2.6

CrnioHTanHOe U BBIHYXJICHHOE
W3JIydyeHHe. YCTPOMCTBO U MPUHIMI
paboThI nazepa

TexHuueckue YCTPOMCTBA:
CIIEKTPAJIbHBIN aHAINU3 (CIEKTPOCKOIT),
J1a3ep, KBAaHTOBBIN KOMIIBIOTED
[Ipaktuyeckue paboTel. Habmonenue

JIMHEHYaToro CIICKTpa

7.3

7.3.1

ATOMHOE APO

Metoabl HaOMIOJACHUS M PETUCTPAINU

QJICMCHTAPHBIX YaCTHUI]

7.3.2

7.3.3

OTKpbITHE PATUOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuo cocraBa
paaroakTHBHOTO u3iMydeHus. CBoiicTBa
anbda-, Oera-, raMMma-u3TydcHUs.
BiusiHue pagMoakTHBHOCTH HA IKHUBBIC

OpraHu3Mbl

OTkppITHE TPOTOHA M  HEUTpOHA.
Hyxnonnas mozaens siipa ['eitzenbepra —
WBanenko. 3apsin siapa. MaccoBoe 4nciio

sanapa. N3oTomnsl

7.3.4

7.3.5

7.3.6

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacnan. ['amma-
U3NydeHUEe. 3aKOH  PaJUOAKTUBHOIO
pacmajna

OHeprusi CBSI3M HYKJIOHOB B  sIpe.

Anepubie cuibl. Jlegext Macchl siapa
SAnepuble peakuuu. JlenmeHne W CUHTE3

saaep

7.3.7

7.3.8

Snepusiii  peakrop.  TepMmosaepHbli
cunte3. [IpobnemMbl U NEpPCHEKTUBBI
AJIEPHOM DHEPreTUKU. OKOJIOTMUYECKHE

aCIEKTHI AEPHON SHEPTETUKHU

OneMeHTapHble  4YacTulpl. OTKphITHE

MMO3UuTpOHaA. (DyHI[aMCHTaHBHLIC




B3aNMOJIEVCTBUS

7.3.9

7.3.10

8.1

TexHudeckue yCTpOMCTBA: JTO3UMETP,
KaMmepa BuibCoOHa, saepHBIM peaxTop,

aroMHas bomba
[Tpaktuyeckue pabotel. MccnemoBanue
TPEKOB YACTHIL (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3qH0r0 Heba. Co3Be3nusi, sipKue
3BE3BI, IUIAHETHI, ux BUUMOE

JIBHYKEHUE

8.2

8.3

Conneynas cucreMa. IlnaHeTel 3eMHOI
IpYIIIbI. IImaneThI-TUTaHTHI u ux
CIIYTHHKH, KapJIMKOBbIC I1IJIAaHCTHI.

Mausie Tesra COMHEYHON CUCTEMBI

Connne, Qorochepa wu armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Ucrounuk sneprun CosiHIIA U 3BE3NT

8.5

3BE31IbI, UX OCHOBHBIC XapaKTEPUCTUKU:
Mmacca, CBETUMOCTb, PaJIyC, TEMIIEpaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTpaJIbHbIM KJIacC — CBETUMOCTbHY.
3BE3Abl TJIABHOM MOCIEI0BATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY JJIst

3BE&3]] IJIaBHOM IOCIEA0BATEILHOCTH

8.6

#H#Par#H##BHyTpeHHee CTpoeHHE 3BE3N.
CoBpeMeHHbIE IIPECTaBIICHUS 0
MPOUCXOXKJEHNU U 3Bostouuu ConHua U

3BE3. DTaIbl )KU3HU 3BE3]

8.7

8.8

Mneunsii Ilyre — Hama ['amakTuka.
CnupanbHass ~ cTpykrypa [amaktukw,
pacupeneneHue 3BE3M, ra3a M IIbUIM.
[Tonoxxenne u paBwxkenue ConHua B
lanaktuke. Ilmockas u cdepuueckas

MHOJICUCTEMBI I allTakTUKU

Tunel ramaxkThk. PaguorajakTHKH U




KBazappl. UYEpHblE IBIPBI B AApax

raJJaKTHK

Bcenennas. Pacmmpenue BcenenHoil.
3akon XaO0ma. Pa3Oeranue ranakTHK.
8.9 Bospact u paguyc Bcenennoit, teopus
bonpmioro B3peiBa. Mojens «ropsuen

Bcenennoit». PenukToBoe uziyyeHue

Macmrabnas cTpyktypa BceneHHoR.
8.10 MeraraakTuka. Hepeménneie

po0GJIeMbl ACTPOHOMUH

[TpoBepsieMmbie TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS OCHOBHOM

obOpasoBarenbHO mTporpammsel 10 (kimacc)

Kon
MIPOBEPSIEMOTO
pe3ynbpTarta

[TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOMN
00pazoBaTenbHON POrpaMMbl CpeaHETo 001Iero 00pa3oBaHus

10.1

JleMOHCTpHUpOBATh Ha MpHUMepax pojib U MecTo (U3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAayYHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH
1 TEXHOJIOTHUI, B IPAKTHYECKOM JIEATENbHOCTH JIIOJIeH

10.2

'YUYUTHIBATh rpaHiibl TPHUMCHCHUSA HU3YUYCHHBIX (1)I/IBI/I‘ICCKI/IX MOJICIEH:
MATCpHAJIbHAdA TOYK4, HMHCpIHAJIbHAd CHCTECMA OTCYCTA, a0COJIFOTHO
TBEPAOC TEJIO, HAcaIbHbBIN raz; MoOACJIn CTPOCHHUA Ta30B, JKUIKOCTEN U
TBEPABIX TECJI, TOYEYHBIN BHCKTpI/I‘{eCKI/Iﬁ 3apsa - Ipyu peICHUN (I)I/I3I/I‘ICCKI/IX
3agaqd

10.3

Pacrio3naBath (uznyecKue SBICHHs (IPOLIECChI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOH TEOpPHUH CTPOEHUS
BEIIECTBA M DJIEKTPOJMHAMHUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
MpSMOJUHEIHOE JBW)KEHHE, CBOOOJHOE TaJCHHE TeN, IBUKEHHE 10
OKPYXKHOCTH, HMHEpIs, B3auMojeicTBue Ten; Auddy3us, OpoyHOBCKOE
NIBUKEHHE, CTPOCHUE JKUIKOCTEH M TBEPHABIX Tell, U3MEHEHHE 00beMa Tel
py HarpeBaHWH (OXJAXKIEHUHM), TEIUIOBOE pPaBHOBECHE, HCIIAPEHUE,
KOHJICHCAIINS, TJIaBJICHHUE, KPUCTAILTU3AallNs, KUIIEHHE, BIAYKHOCTh BO3IyXa,
[MOBBIIICHHUE JABJICHUS T'a3a [IPU €ro HArpeBaHUU B 3aKPBITOM COCY/E, CBA3b
MEXy MmapaMeTpaMu COCTOSIHUS Ta3a B M3OIpoIleccax; dJIEKTpU3alus Tel,
B3aMMOJCIICTBUE 3apsiJIOB

10.4

OnuceiBaTh MEXaHUUYECKOE JIBI)KEHUE, UCTIOIb3Ys (U3UUYECKUE BETHUMHBI:
KOOpAMHATA, MyTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHUIIa,
MMITYJIbC ~ TeJla, KHHETHYeCKash JHEprus, NOTCHUUalIbHAas JHEpPrusd,
MexaHuueckas paboTa, MeXaHUYecKass MOIIHOCTb, WIPU  ONHUCAHUU
[PaBIWJIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCIOJB3YEMBIX BEITHYMH, UX
0003HAUYEHUSI M EIUHMIIBI, HAaXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE JaHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA Tell W TEIUIOBBIS SIBJICHUS,

M CITOJIB3Ys (1)1/131/I‘IGCKI/IG BCJIMYMHBL. JABJICHUC rasa, TEMIICpATypa, CPpCaAHAsd




KHHETHYECKAs SHEPrHs Xa0THYECKOTO TBYDKCHUS MOJIEKYT,
CpeIHEKBaJIpaTU4YHAs  CKOPOCTh  MOJICKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSISI DHEPrus, padoTa rasza, Kod((HUIIMEHT IMOJIE3HOTO ACHCTBUS
TEIUIOBOTO JBUTATENIS; IPH OMMMCAHUK MPABUIBHO TPAKTOBATH (PU3UUCCKUH]
CMBICII UCITIOJIb3yEMbIX BEIMYMH, MX O00O3HAYCHHS W E€IWHUIIBI, HAXOJHUTh
(OpMyIIbI, CBSI3BIBAIOIIUE JAHHYIO (QH3MUECKYHO BEIMYMHY C JPYTHMHU
BETMYIHAM

10.6

OnuceiBaTh  M3y4yeHHBIE  DJJEKTPUUECKHE  CBOWCTBAa  BElIeCTBA U
QIIEKTpUYECKUE SBJICHHS (IIPOLIECCHI), UCHOIb3YS (DU3HUECKUE BETUUYHMHBI:
PIEKTPUYECKUN 3apsf, DSJIEKTPUYECKOe II0JIe, HAMpPsLDKEHHOCTh IO,
[MOTEHIIUAJ, Pa3HOCTh MMOTEHIIUAJIOB; IPU OMUCAHUH MPABUILHO TPAKTOBATh
(bu3MYeCKU CMBICIT UCIIOJIb3YEMBIX BETUYHMH, UX 0003HAYCHUS U €IUHULIBI,
yKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIUYUHY C
NpyrUMU BeJTMYUHAMU

10.7

AQHATM3UPOBATh (PU3MUECKHUE MPOIIECCHI U SIBJICHUS, UCTIOIb3Ys (PU3UIECKUE
3aKOHBI M MPUHIMINBL 3aKOH BceMuUpHOTO TAroteHus, I, Il m III 3akonsl
HbroTOHa, 3aKOH COXpaHEHUS MEXaHWYECKON SHEPryU, 3aKOH COXPaHCHMS
MMITYJIbCa, MPUHIUI CYNEpPIO3ULINH CWJI, MPUHLUUI pPaBHOIpaBUs
MHEPLUUAIbHBIX CHUCTEM OTCYETA; MOJIEKYJISPHO-KUHETHUYECKYI0 TEOPHUIO
CTPOCHHUS BEILIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpeAHEH KUHETUYECKOU
PHEPTUU TEIUIOBOTO IBUKEHHSI MOJIEKYN C aOCONIOTHOH TeMIlepaTypow,
[EepBbI 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHHUS JJICKTPUUYECKOTO
Bapsiga, 3akoH KynoHa; mpu 3TOM pa3ianydarh CIOBECHYIO (OPMYIHPOBKY)
3aKOHA, €r0 MaTeMAaTUYECKOE BBIpAXKEHHE U YCIOBHUS (IpaHUIlbI, 00JIaCcTH)
[MPUMEHUMOCTH

10.8

OOBICHATE OCHOBHBIE IMPUHIUIIBI JIEHUCTBUS MalluH, HpI/I60pOB H
TCXHUYCCKUX YCTpOfICTB; pasindaTtb YyCJI0BUs ux 0€30I1aCHOTO
HCII0JIb30BAHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BLITOIHATE OKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/ISI/I‘~ICCKI/IX SIBJICHUNA W
IIPOLECCOB C MCITOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II>'I; IIpu 3TOM
dhopmynupoBaTh pobieMy (3a1auy) U TUTIOTE3y YU4EOHOTO DKCIIEPUMEHTA,
COOMpPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYyIOBaHUS, MIPOBOIUTE OIIBIT|
11 GOPMYyIIMPOBATH BHIBOJIbI

10.10

OcCyIIecTBIATh NPSMbIE U KOCBEHHbIE M3MEpPEHHUs (PU3MUECKUX BEIUYMH;
[P 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCO0 M3MEPEHHsS U HMCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN U3MEPEHH

10.11

VccnenoBaTh  3aBUCMMOCTH  MeXAY (U3MYECKMMU BEIMYMHAMU  C
MCTIONIb30BAHUEM TPSMBIX HM3MEPEHUN; TpPU DTOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHpOBATh  PE3yJbTAaThl  MOJYYECHHOM  3aBUCHUMOCTH
(bU3UYECKUX BEIMYMH B BUIE TaOmuIl W rpadyKoOB, JI€JaTh BBIBOABI IO
[pe3ybTaTaM MCCIIECIOBAHMS

10.12

Co0:roaTh TpaBmiTa 6€30MacHOTO TPY/a MPH MPOBEICHUN UCCIIETIOBAHUN B
paMKax  y4eOHOrO  OKCIEpPUMEHTa, Y4YeOHO-HCCIEAOBATENLCKOM |
HpOCKTHOI\/'I JACATCIIBHOCTH C MCITOJIB30BAHUEM U3MEPHUTCIIbHBIX YCTpOI\/’ICTB u
itabopaTtopHoro o0opyioBaHuUs

10.13

PeraTth paCuYCTHBIC 3aJladynl C SABHO 3aJlaHHOM (1)H3H‘-ICCKOI71 MOZACIIBIO,
M CII0JIb3Ys (1)I/I3I/I‘ICCKI/IC 3aKOHBI U MPUHIUIIBI; HA OCHOBEC aHalin3a yCJIOBUS
3agavn BBI6I/IpaTB (I)I/ISI/I‘{CCKYIO MOACIIb, BBIACIATDH (bI/I3I/IquKI/IC BCJIIMYNHBI
148 (I)OpMy.HBI, HeO6XO,Z[I/IMBIC 41 €€ pCHICHUSA, IMPOBOAUTH PpacCdCThl U
OLICHUBATHL PCAJIbHOCTDH MMOJTYYCHHOI'O 3HAYCHHU A (1)I/I3I/I‘-IGCKOI71 BCJIIMYMHBI




10.14

Pemars KaueCTBEHHbIE 3aJaun: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUNBYIO IIETIOYKY PACCYXACHUIH C OMOpOd Ha HU3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBICHUS

10.15

lcronp30BaTh  MpU  pelIeHWHd  y4eOHbIX  3aJad  COBPEMEHHBIE
MHGDOpPMALIMOHHBIE  TEXHOJOTMM Il  TOMCKa, CTPYKTYPUPOBAHUS,
MHTEpIIpETallMl W TPEJCTaBICHUS Y4eOHOW U HAyYHO-MOMYJISIPHOMH
MH(bOpMAalUK, TOJYYEHHON U3 Ppa3IMYHBIX HCTOYHUKOB; KPUTHYECKU
QHAIM3HPOBATH MOTy4aeMylo HH(GOPMaIUIO

10.16

[IprBOIMTE IpUMEpPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB]
B pa3BUTUE HAYKH, OOBICHEHHE MPOLECCOB OKPYXKAIOUIEro MHpa, B
[pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

lIcrionp30BaTh TEOPETUYECKUE 3HAHMS 110 (PU3UKE B MIOBCEIHEBHOW KH3HH
st o0ecriedeHUs: 0€30MacHOCTH MpU  OOpalieHuu ¢  npubopamMu H
TEXHUYCCKHUMHU YCTPOMCTBAMU, Ui COXPAHEHUS 370POBbS M COOJIO/ICHUS]
HOPM KOJIOTMYECKOTO TIOBEJICHUS B OKPYXAIOIIEH cpelie

10.18

PaGoTarh B rpymme ¢ BBIIOJHEHWEM pPAa3IMYHBIX COIMAJIBHBIX pOJIEH,
[IaHUPOBATh PabOTy TPYIIIbI, PAllMOHATIBHO PACIPENENATh 00S3aHHOCTH Y|
[JIJAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJCKBATHO
OLICHUMBAaTh BKJIAJl KaXIONO W3 YYaCTHUKOB TIpPyNIBI B PEIICHUE

[paccMaTpuBaeMOi TPOOIEMbI

Tabmura 14.1

[TpoBepsiembie aneMenThl coaepxkanus (10 kmacc)

Kon

Kon [IpoBepsiemble 271EMEHTBI COAEPIKAHUS
paszena| mpoBepsIeMOro
JJIEMEHTA

OU3NKA 1 METOJIBI HAYYHOI'O [IO3HAHN A

1.1 @uszuka - Hayka O mnpupoae. HayuHple MeTOIbl NO3HAHUSA

OKpysKaromiero mMupa. Ponb skcriepuMeHTa M TEOpUHU B IIpoLEecce
[MO3HAHUS PUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2 MopaenupoBanue (GU3NYECKUX SBJICHHM M mporieccoB. Hayunbie

runote3pl.  dusmyeckne  3aKOHBI M TeOpUU. [ 'paHuupl
[PUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIMII COOTBETCTBUS.
Pons u Mecto Qu3uku B (HOpMHUPOBAHMM COBPEMEHHOW HAay4HOM
KapTHUHBI MUPA, B TPAKTHUECKOHN EATEIbHOCTH JIIOIEH

MEXAHUKA

2.1

KMMTHEMATHKA

2.1.1 IMexaHn4ecKkoe JIBHXKEHHE. OTHOCHUTECIBLHOCTh MEXaHHYSCKOTO

VIBVXKCHUA. Cucrema oTcuera. TpaCKTopI/IH

2.1.2 [lepemerienue, CKOpPOCTb (CpeIHssI CKOPOCTb, MIHOBEHHas

CKOPOCTh) M YCKOpEHUE MaTepUaibHONU TOUKH, UX MPOCKIIUN HA OCU
cucteMbl koopAauHaT. CJOXKeHHE MepeMENIeHUN U CII0XKEHUE
CKOpOCTEN

2.1.3 IPaBHOMEpHOE M PpPaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBH)KEHHUE.

Fpa(bI/IKI/I 3aBUCUMOCTHU KOOPAHUHAT, CKOPOCTH, YCKOPCHUS, IYTHU U
NCPCMCIICHUS MaTCpHaHLHOﬁ TOYKH OT BpCMCHU

2.14 CBOOOIHOE MajicHue. Y CKOpeHHe CBOOOIHOTO MaICHUS

2.1.5 KpuBosmHENHOE JIBYOKCHHE. PaBHOMEpHOE JIBVOKCHHE




MaTepUAIbHON TOYKM IO OKPY)XHOCTH. YTJIOBass CKOPOCTb,
imrHeitHas ckopocTh. Ilepuon m vactora. LleHTpocTpeMuTENbHOE
[yCKOpeHue

2.1.6

TexHuueckue YCTpOI\/'ICTBaZ CIIMAOMETpP, MABHXKCHUC CHApsAA0B,
LCITHBIC 1 PEMEHHBIC IIEPCaAAYN

2.1.7

[IpakTnueckue paboThl. M3MepeHHMe MIHOBEHHOM CKOPOCTH.
liccienoBaHre COOTHOUICHHSI MEXIy MYTSMHU, MNPONUICHHBIMU
TEJIOM 3a IOCJIENOBATENIbHbIE PAaBHBIE NMPOMEXKYTKH BPEMEHH IPU
[PAaBHOYCKOPEHHOM [IBWKEHHHM C HA4YaJIbHOM CKOPOCTHIO, PaBHOM
Hyai0. V3yueHue JBIKEHHS IIAapUKa B BA3KOM KUIKOCTH.
3yueHue nBuKeHus Tea, OPOIIEHHOTO TOPU30HTAIBHO

22

JTMHAMUKA

221

[Ipuniun otHocutenbHocTH ["anmmiiesi. IlepBoiii 3akoH HbroToHA.
lHepuuanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHImMn cynepno3uimm Cuil

223

Bropoii 3akon HploToHa i MaTepuanbHOW  TOYKH B
mHepuuanbHol cucteme orcyera (MCO). Tperuit 3akoH HproToHA
I1s1 MaTepHalIbHBIX TOYEK

224

3aKoH BCCMHPHOI'O TATOTCHUA. Cuita TAXKCCTHU. HepBaﬂ
KOCMHNYCCKAsA CKOPOCTb. Bec tena

2.2.5

Cwta ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenus. Cyxoe Ttpenue. Cuia TpeHHs] CKOJBXKEHUS U CHIIQ]
rpenust mokos. Koadduuuent tpenus. Cuia CONPOTUBICHUS MPH
MIBMOKCHHUU TCJIa B XKUJAKOCTHU UJIU Ira3c

2.2.7

HOCTYHaTeJH)HOG " BpaliaTCJIbHOC JIBUKCHUC a0COJIFOTHO TBCPAOIro
reiia

2.2.8

IMOMEHT CHJIBI OTHOCHTEIBHO OCH BpameHus. [lmedo cuibl.
'Y cnoBust paBHoBecust TBepaoro tena B UCO

229

TexHuyeckue YCTpOﬁCTBaZ MNOAIIHUITHHUKH, JABHKCHHUC
MCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuyeckue pabotrel. M3yueHwe JBUKeHUs Opycka 1O
HAKJIOHHOM IUIOCKOCTH IOJA  JEHCTBHEM  HECKOJIBKHX  CHIL
lccnenoBaHue 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIHMX B
neopmMupyeMoii pyKMHE U PE3UHOBOM 00paslie, OT BETUUYHUHBI UX
negopmanuu. MccnenoBanue ycnoBHil paBHOBECHs TBEPIOTO Tela,
MMEIOLIET0 OCh BpalllEHUs

23

3AKOHBI COXPAHEHUWA B MEXAHUKE

23.1

MMmynec MaTepUaIbHOW TOYKH, CUCTEMBI MaTE€pHAIbHBIX TOYEK.
MMIynpC CHIIbl 1 MU3MEHEHUE UMITYJIbCA TETa

232

3aKoH COXPaHCHUS UMITYJIbCA B HCO. PeakTuBHOE JABHKCHUC

2.3.3

IPaGoTa cuibl

234

IMOIITHOCTE CHJIBI

235

Knnetndaeckas OHEPIruUia MaTCpI/IaHLHOI‘;I TOYKH. TeopeMa )
KIHETHISCKOMN OHCPIUun

2.3.6

[TorennmansHass dHeprus. [loTeHuuanbHas HSHEPrUs YOpyro
medopmMupoBaHHOM TPy XUHBI. [loTeHIManbHAs DSHEPrUs Tema
BOJTM3H MOBEPXHOCTH 3EMITH

2.3.7

HOTCHHI/IaJILHBIe N HCIIOTCHIUAJIBHBIC CHIIBI. CBs3p pa6OTBI

HCIIOTCHIUAJIBHBIX CHJI C HU3MCHCHUEM MeXaHNIeCKOHN OHCPIUH




CHCTEMBI TeJI. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOJTKHOBEHUS

2.3.9 TexHU4YeCKne YCTpPOWCTBA: IBIKEHHE PAKET, BOJOMET, KOIEp,
MPY>KUHHBIN THCTOJIET

2.3.10 [IpakTnueckue paboThl. M3ydeHue CBSI3M CKOPOCTEH TelI TIpH

Heyrpyrom  ynape. HccnemoBaHue cBA3M  paOOThl  CHIIBI  C

M3MEHEHHEM MEXaHMISCKOM OHCPIuu TCjia

MOJIEKYJIAPHAS ©U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKVYJISIPHO-KUHETUYECKOU TEOPUU

3.1.1

(OCHOBHBIC  TOJIOKEHHSI  MOJICKYJIIPHO-KHUHETHYECKOW — TEOPHH.
BpoynoBckoe aBwxkenue. Juddysus. Xapaktep IBIKEHUS WU
B3aMMOJICHCTBHS YaCTHUI] BEIECTBA

3.1.2

MOI[GJII/I CTPOCHUA Ira3oB, )KI/II[KOCTef/’I " TBEPABIX TCJI U 00BsICHEHHE
CBOICTB BCIICCTBA HA OCHOBEC 3TUX MOIIeHef/'I

3.1.3

Macca mosiekyn. KonndectBo BemectBa. [locrosanas ABoraapo

3.14

TerumoBoe paBHOBecue. Temmeparypa u ee usmepenue. Illkana)
remrnepatyp Llenbcus

3.1.5

Mojenb ujealbHOTO Tasa. OcHOBHOE YpaBHCHHUEC MOJICKYIISIPHO
KHHETUYSCKOMH TCOPHUHU NACAJIBHOI'O I'a3a

3.1.6

IAOcomioTHas TemrepaTypa Kak Mepa CpefdHell KUHETHYeCKOM
PHEPruu TEIUIOBOTrO JBIKEHHS dactull rasza. Illkama temmepatyp
KenpBrHa

3.1.7

'YpaBuenne Knaneiipona - Menneneesa. 3akon JlaibToHa

3.1.8

["a3oBbIe 3aKOHBI. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM|
KOJIMYECTBOM BEIIECTBA: U30TEpMa, H30X0pa, n300apa

3.1.9

TexHU4YeCKre yCTPOICTBA: TEPMOMETP, OapoOMeETp

3.1.10

[IpakTuueckue padboTel. M3mepeHne maccel BO3IyXa B KJIACCHOM
KoMHaTe. McciemoBaHue 3aBHCHUMOCTH MEXIy IapamMeTpaMu
COCTOSIHUS Pa3peKEHHOI0 Tra3a

3.2

OCHOBbI TEPMOJIMHAMUKH

3.2.1

TepmonHamMu4deckas cucrema. BnyrpeHnnss DHEprus
[TepMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ N3MEHEHUS

322

KonmnmuectBo  TemyioTsl W pabota.  BHyTpeHHssT  sHeprus
0JIHOATOMHOTI'0 MJ€AJIbHOTO Ta3a

3.23

BI/II[BI TCIIonepeaavu: TCIIIONIPOBOJHOCTD, KOHBCKIIHA,
M3JTYyUCHHUC. TenmoeMKOCTh  Tena. YIIGJ'IBHaSI TCIIJTIOEMKOCTD
BelecTBa. PacueT KoIU4ecTBa TEIIOTHI Ipu TCIjIoncpeaadc

3.24

[lepBblii 3aK0oH TepMonuHaMUKd. [IpuMeHeHHe MepBOro 3aKoHA
TePMOJMHAMHUKN K H30IpoleccaM. ['padudeckas MHTepHpeTanus
a00THI rasa

3.25

TenoBble MamuHbl. [IpUHIMOBL AEHCTBUS TEIJIOBBIX MAIIHUH.
[TpeoOpa3oBaHusi PHEPTUM B TEIIOBBIX MamnHax. Koaddumment
rosesHoro nevctBus (manee - KIIJ) TemmoBoi mammubl. [y
Kapno u ero KI1J]

3.2.6

Bropoif 3akoH TepMmoaunHamukH. HeoOpaTMMOCTh mpoIeccOB B
npupojse. TeruioBele JBUTATENU. KOJIOTMYECKHE IMPOOIEeMBI
[TEMI0PHEPTETUKHI

3.2.7

TexHuyeckue YCTpOﬁCTBaI ABUTAaTC]Ib BHYTPCHHEIO CropaHmusd,

OBITOBOM XOJIOAUJIBHUK, KOHIUIIUOHCD




3.2.8

|HpaKT1/IquKI/Ie pabotel. M3Mepenue ynenbHON TEMI0EMKOCTH

33 ATPEI'ATHBIE COCTOSHUSA BEHIECTBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [MapooOpa3oBanue u KoHJeHcanus. lVcmapeHue U KUIIGHUE.
Y nenpHast TerioTa mapoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI
KUTICHHSI OT JaBJICHUS
3.3.2 IAGCOITIOTHAS U OTHOCHUTEIbHAS BIAXKHOCTh BO3ayxa. HackIeHHBIN
nap
3.33 TBepnoe Teno. Kpucraminueckue u amopdHbie Tesna. AHU30TPOIUS
cBoiictB  kpucramioB. JKunkue Kpuctaiwibl. COBpeMEHHBIE
MaTepuabl
334 [[naBieHne W KpuCTaIU3alus. YJAelbHas TEIUIOTa IUIaBJICHUS.
CyOnumarus
3.35 'YpaBHEHHE TEIUIOBOTO OaslaHca
3.3.6 TexHUYecKue yCTpocTBa: TUTPOMETP U IICUXPOMETP, KATOPUMETP,
TEXHOJIOTHH TOJTYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIIE
HAHOMAaTepPHAaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTryeckue paboTel. Mi3Mepenue BIaKHOCTH BO3IyXa
4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATHUKA
4.1.1 OnekTpu3anus — Tel.  DJeKTpuueckuit  3apsan. JIBa  Buaa
PIIEKTPUYECKUX 3apsI0B
4.1.2 [ [poBOTHUKY, IUBIIEKTPUKHU U MOJTYIIPOBOAHUKH
413 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
4.1.4 B3zanmoneiictBue 3apsioB. 3akoH Kynona
4.1.5 DexTpuueckoe moje. HampsbkeHHOCTh 3JIEKTPUYECKOTO  MOJS.
[Tpunimn cyneprno3unuu. JIMHUM HAIPSXKEHHOCTH JIEKTPUUECKOTO
moJist
4.1.6 Pabora cun anekrpocraruyeckoro mois. llorennuman. PasHocTh
[MOTEHIINAJIOB
4.1.7 [IpOBOJTHUKA U TUAJIEKTPUKH B TTOCTOSIHHOM 3JIEKTPHUYECKOM MOJIE.
JlnsnekTpuyeckasi NPOHUIIAEMOCTb
4.1.8 DnekTpoeMKocTh.  KoHaeHcaTop. DJIEKTPOEMKOCTh  TUIOCKOTO
KOHJeHCcAaTopa. DHEprus 3apsHKEHHOT0 KOHJIEHcaTopa
4.1.9 TexHuueckue YCTPOMCTBA: AIEKTPOCKOTI, BJIEKTPOMETP,
PIIEKTPOCTATUYECKAasl  3allluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYNHBIN IPUHTED
4.1.10 [ IpakTHueckue paboThI. N3mepenune NEKTPOEMKOCTH
KOHJEHCATOpa
4.2 [IOCTOSHHBIN DJIEKTPUYECKUU TOK. TOKU B PA3JIMYHbBIX CPEJJAX

4.2.1 YCIOBHSA CyIIECTBOBAaHUS IIOCTOSTHHOTO DJJIEKTPUYECKOTO TOKA.
crounnky Toka. Crita Toka. I1ocTOSHHBIN TOK

4.2.2 Hanpsxenne. 3akon OMma i1 ydacTka nenu

423 (OIEKTPUYECKOE  CONPOTHUBIEHHE. YAEIbHOE  COINPOTHBIICHHUE
BElIECTBA

4.2.4 [locnenoBarenbHOE, MNapaUIebHOE, CMELIAHHOE COEIMHEHUE
[TPOBOAHMKOB

4.2.5 PaGoTa snexTpuueckoro Toka. 3akon Jlxoyns - Jlenna

4.2.6 IMOIIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7 biaexTpoaBmkymas cuna  (mamee - OJIC) w  BHyTpeHHee




CONIPOTUBJICHHE MCTOYHMKA TOKa. 3akoH OMa s TOJHOM
(3aMKHYTOM) 351eKTpuueckoi rernu. KopoTkoe 3aMbIKaHNe

4.2.8 (DJIEKTPOHHAsI MPOBOJUMOCTh TBEPABIX METALUIOB. 3aBHUCUMOCTH
COMPOTUBIICHUSI METAJJIOB OT TeMIieparypbl. CBEpXIpOBOIUMOCTD

429 (DJICKTPUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB

4.2.10 [TonynpoBonuuku. CoOCTBEHHass M MpUMECHash MPOBOAUMOCTh
oTynpoBogHUKOB. CBoiicTBa p-n nepexo/a. [onynpoBoIHUKOBEIE
PUOOPHI

4.2.11 (OIEKTPUYECKUN TOK B DIEKTPOJIMTAX. JIEKTPOIMTUYECKas

mucconumanus. JJIEKTPOIN3

4.2.12 OnexkTpyuyeckuii  Tok B razax.  CaMOCTOSITENBHBIM U

HECaAMOCTOSTCIbHBIN pasp4ana. Paznuunbie THITBI CAaMOCTOSITEIILHOTO
paspsiaa. Mosaus. [1nazma

4.2.13 TexHu4yeckue YCTpPOMCTBA: aMIIepMEeTp, BOJIBTMETP, peOCTar,
MICTOYHUKU TOKa, AJIEKTpOHArpeBaTebHbIE npudopHl,
PIIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBII JMO/L, TEPMUCTOPbI u (boTope3ncTopsl,
[10JIyTIPOBOJIHUKOBBIN JTMOJ1, TaJlbBAHUKA

4.2.14 [MpakTuueckue paboTel. W3yueHune CMEMIAaHHOTO COEIUHEHHS]
[PE3UCTOPOB.

M3mepenne DOJIC uCTOYHMKA TOKa U €r0  BHYTPEHHEro
conporusieHus. Habmonenue snexrponnsa

Taomuua 14.2

[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM

obOpasoBarenbHO TTporpammsl (11 kimacc)

Kon [IpoBepsiembie MpeAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHON POTrpaMMBbl CpeJHero o0miero o0pa3oBaHus
pe3ynbTaTa

11.1 JleMOHCTpHpOBaTh Ha MPUMEpPax pojb U MeCTO (GU3UKH B (OPMUPOBAHUU
COBPEMEHHOM Hay4HOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH
M TEXHOJIOTUW, B MPAKTUYECKON JNESATEIbHOCTU JIOJIEH, ILIEJIOCTHOCTh U
€AMHCTBO (PM3MYECKOI KapTHHBI MUpa

11.2 YUuTBIBaTh TPaHUIBl NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJEeNei:
TOYEYHBIN DJIEKTPUYECKUM 3apsij, SAIAEpHAas MOJENIb aTroMa, HYKIOHHas
MOJ1€]Ib ATOMHOTO siJIpa MPHU pelIeHNH (PU3NUYECKHX 3a]1a4

11.3 PacriozHaBaTh (pu3nueckue sBaeHUs (IPOLECChl) M OOBACHATh UX HA OCHOBE

3aKOHOB JIGKTPOJMHAMUKHA M KBAaHTOBOM (DM3HMKH: DIIEKTpHYECKast
[POBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JIEHCTBHUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHAYKIIHS, JICHCTBHE]
MArHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM W JBWKYIIUICS 3apsi,
DIIEKTPOMArHUTHBIC KoJIeOaHUs u BOJTHBI, PSIMOJIMHEHHOE
pacrpoCTpaHCHHE CBETa, OTPaKEHHE, MPEIOMIICHHE, WHTephEpEHIHs,
MUQpaKIns U TOJISPU3AIUS CBETa, JUCIIEPCUs CBETa, (POTOAIECKTPHUCCKHI
bddekt (hoTordhdexT), cBeToBOE NaBiIeHNE, BOSHUKHOBEHHE TUHEHYATOTO
CIIeKTpa  aToMa  BOJOpPOJa,  ©CTECTBEHHas M HCKYCCTBCHHAs
aJIMOAKTUBHOCTD

114

OnuceIBaTh HN3YUCHHBIC CBOICTBa BeIIECTBA (BJ'IeI(TpI/ILIeCKI/Ie, MAarauTHBIC,




ONTUYECKHE, OJJIEKTPHUYECKYI0 TPOBOAMMOCTh pa3IMYHBIX Cpel) U
DJICKTPOMArHUTHBIC  SBJICHHUSI  (TPOIECCHI), HWCIONB3YyS  (U3UUYECKUE
BEJIMYMHBL: DJICKTPUUYCCKHIA 3apsii, CHiIa TOKA, SJICKTPUIECKOEe HANPSDKEHUE,
PIIEKTPUYECKOE CONPOTUBIICHHE, PAa3HOCTh moTeHnuanoB, DJIC, paboTta)
TOKa, WHIYKIMsS MarHUTHOTO Moy, cwia Awmmnepa, cwia JlopeHna,
MHIYKTHBHOCTD KAaTYIIKH, YHEPTHUS JJIEKTPUYECKOTO M MarHUTHOTO IOJICH,
[epyoJl U YacToTa KojeOaHWi B KoJeOaTebHOM KOHTYpE, 3apsii M CHIIa
TOKa B TMPOILECCe TapMOHHYECKUX OJCKTPOMArHUTHBIX KOJICOAHUH,
(OoKycHOE pacCcTOSTHHE W ONTHYECKas CHJla JIMH3BI, IPH OINUCAHUU
NPaBUIBHO TPAKTOBATh (DU3MUYECKHI CMBICT HCIIOJIB3YEMbIX BEIUYHH, MX
0003HAUCHHSI W CIAMHUIIBI, YKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOIINAEC JTAHHYIO
(bU3UYECKYIO BETMYMHY C IPYTHMHU BEIIMYHHAMU

11.5

OnHchIBaTh HN3YUCHHBIC KBAHTOBLIC SABJICHUA MW IIPOLECCCHI, HCIIOJIb3YA
(1)I/I3I/I‘16CKI/IC BCJIIMYHHBI: CKOPOCTh SJICKTPOMArHMTHBIX BOJIH, JJIMHA BOJIHBI
M1 4YacTOTa CBCTA, DHCPrusd M HMITYJIbC (bOTOHa, nepuona ImoJrypacrazia,
DHECPIUA CBA3HM ATOMHBIX SACP; IIPpU OIIMCAHHH IIPABHUJIBHO TPAKTOBATD
(1)1/1314%01(1/1171 CMBICJI UCIIOJIb3YCMBIX BCIIMYUH, UX 0003HaYEHUA U CAUMHUIIBI,
YKa3bIBaATb Q)OPMYJ'ILI, CBA3BIBAIOIIUC NAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYHHY C
APYIruMHu BCJIIMUNMHAMUA, BEIYUCJIATH 3HAUCHUC (I)HSHQCCKOI;'I BCJINYHHBI

11.6

AHaIM3UPOBATh (PU3HUECKUE MTPOLIECCHI U SBICHUS, UCIIOIb3Ys (PU3NUECKUE
3aKOHBI M TNPUHIUNBL 3akoH OMa, 3aKOHBI IOCJIEIOBATEILHOTO H
MapajuieIbHOTO COEIMHEHUs IPOBOJAHUKOB, 3akoH J[>koyins - JleHna, 3akoH|
PIEKTPOMArHUTHOM MHAYKILWHU, 3aKOH MPSIMOJIMHEWHOTO PacipOCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUSI CBETA, YPABHEHUE
OiiHmTeiiHa ans  Gorodddexra, 3aKOH COXpaHEHHUS DSHEPruu, 3aKOH
COXpaHEHUS UMITYJIbCA, 3aKOH COXPaHEHHs JEKTPUUECKOTo 3apsija, 3aKOH
COXpaHEHMsI MAacCOBOT0 4Mcia, MmocTynaTsl bopa, 3akoH paanoakTUBHOTO
pacmana; Mpu ATOM pazluvaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpQKEHHE W yCIOBHS  (TPaHUIBI,  OOJIACTH)
IPUMEHUMOCTHU

11.7

OHpe,I[eJ'IfITL HaIllpaBJICHUC BCKTOpa HWHAYKIOHWU  MArduTHOI'O  ITOJIA
IMPOBOJHUKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

CTpouTh M ONMCHIBATH U300pa)k€HHE, CO37aBaeMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH301

11.9

BLITOTHATE OKCICPUMCHTBI II0 HCCIICAOBAHUIO (1)I/I3I/I‘I€CKI/IX SIBJICHUUA W
IIPOLECCCOB C UCITOJIB30BAHUEM IIPAMBIX H KOCBCHHBIX HSMGPGHHﬁ; IIpU 3TOM
dbopmyupoBaTh MpodsieMy (3a1ady) U TUIOTE3y YI4EOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYIOBAHUS, MIPOBOIUTE OIIBIT|
1 GOPMYIIMPOBATH BBIBOJIBI

11.10

OcCyIecTBISITh NpsSIMblE U KOCBEHHbIE M3MEpeHUsl (PU3NYECKUX BEIINYHH;
[pU 3TOM BBIOMpATh ONTHUMAJIBHBIM CIIOCOO M3MEpEeHHUs M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPENIHOCTEN U3MEPEHNN

11.11

VccnenoBath 3aBUCHUMOCTH  (PU3WYECKUX BEIUYMH C HCIOJIB30BAaHUEM
MPSIMBIX U3MEPEHUH; TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pEe3yNbTaThl TOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKMX BEJIMYMH B BHJIC
ra0nuil ¥ rpadrKOB, JIeJaTh BBIBOJIBI IO PE3yIbTaTaM MCCIICIOBAHUS

11.12

Cobmronath npaBuia 6€30MacHOro Tpy/aa MpH MPOBEJCHUN UCCIIEI0BaHHA B
paMkKax  y4eOHOTO  HKCHEpUMEHTa,  y4eOHO-MCCIIEOBATENbCKON U
[IPOEKTHOM I€ATEIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
1a00paTOPHOTO 060PYIOBAHMS




11.13

Pemate pacueTHblE 3aJaddl C SIBHO 3aJaHHON (U3HYECKOM MOJENbIO,
MCITONTB3Ys (PU3UUYECKHe 3aKOHBI U MPUHIIUAIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/lauyu BEIOMPATh (PU3UUYECKYIO MOJIENb, BBIICIATh (PU3NUECKUE BEIMUHMHBI
1 GopMynbl, HEOOXOIHUMBIE IJIsi €€ pEIICHHUs, MPOBOAUTH pacyeThl M
OIICHUBATH PEATHHOCTD IMOTYYEHHOTO 3HAUYCHHS (PU3HYCCKOM BEIIMYNHBI

11.14

Pemmarts KayeCTBEHHbIE 3aJ1auu: BBICTPanBaTh JIOTUYECKH
HEIIPOTUBOPEUHBYIO 1IETIOUKY pPACCYXICHUH C ONOpOH Ha H3y4eHHBIE
3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUECKHE SIBIICHUS

11.15

licnonp30BaTh  MpU  pelIeHUH  y4eOHBIX  33/Jady  COBPEMEHHBIE
MHGOPMALIMOHHBIE  TEXHOJIOTMHM ISl  TIOMCKA, CTPYKTYPHUPOBaHMS,
MHTEPIIPETAllUd W TPEACTaBICHUsS Yy4eOHOW U HAyYHO-NOMYJISIPHOMH
MH(pOpMallMK, TONYYEHHOM U3 pa3iUYHbIX HCTOYHHKOB; KPUTHYECKH
QHAIM3UPOBATH MOJy4aeMyto HH(OpMAIIHIO

11.16

00BACHATH IMPHUHIUIIBI ,Z[efICTBI/IH MalluH, HpI/I60p0B N TCEXHHUYCCKUX
YCTpOﬁCTB; pas3jimiatb YCIOBUSA HX 0e30IacHOro HCIIOJb30BAaHHUSI B
[MOBCEIHEBHOM KU3HU

11.17

[IprBOANTE PUMEPHI BKJIA/Ia POCCUHUCKUX U 3apYOCIKHBIX YUICHBIX-(H3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE NPOIIECCOB OKPYKAIOIIETO MHUpPA, B
[pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

lcrionp30BaTh TEOPETUUECKUE 3HAHUA MO (PU3HMKE B IMOBCETHEBHON KU3HU
Uit obecrieueHust O€30MacHOCTH MpH  OOpalieHnu ¢ mnpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, JJISI COXPAHEHUS 30POBBS M COOJIIOCHUS
HOPM 9KOJIOTHYECKOT'0 IOBEICHUS B OKPYXKAIOLIEH cpejie

11.19

PaGorare B rpynme ¢ BBIOJIHEHHEM pa3IMYHBIX COLMAJIBHBIX pOJIEH,
[IaHUPOBATh PabOTy TPYIIIIbI, PAllMOHAIBHO PaCIpeAesaTh 005S3aHHOCTH Y|
[JIJaHUPOBATh JEATEIbHOCTh B HECTAHJIAPTHBIX CHUTYalHUsX, AaJeKBAaTHO
OLICHUBAaTh BKJIAJ KAKIOrO W3 YYaCTHUKOB TIPYNIIBI B pELICHUE

[paccMaTpruBaeMOM TPOOIIEMBI

Tabnuma 14.3

[TpoBepsiemsble sneMenThI conepxkanus (11 kiacc)

Kon

Kon [TpoBepsieMbie IIEMEHTBI COJICPIKAHHS
pasjiena| mpoBepseMOro
DIIEMEHTA

4

OJIEKTPOIMMHAMUKA

4.3

MAT'HUTHOE I1OJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1 IlocTosiHHBIE MarHUTHL. B3anMo1eiicTBHE MTOCTOSHHBIX MAarHUTOB

4.3.2 MarauTHOe TmoJie. BekTtop MarHMTHOM WHAYKUWU. [IpuHIMD

cynepro3unuu. JIMHUM MarHuTHOM MHAyKuuu. KapTuHa nuHUN
MarHUTHON MHAYKIIMH MOJIsl TOCTOSITHHBIX MarHUTOB

433 MarsuTHOEe 1OJIE MPOBOAHMKA C TOKOM. KapTmHa nuHUN moms

JUIMHHOTO MPSAMOr0 IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOIO
[TPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. Bzanmoneiicteue
[TPOBOJTHUKOB C TOKOM

434 Cua AMriepa, ee MOJIyJIb U HalpaBJICHUE

4.3.5 Cwia JlopeHma, ee MOAyiap W HampaBieHHe. JIBUKeHUE

BapsOKEHHOW YacTHUIBI B OJHOPOJHOM MAarHMTHOM mojie. PaGora
cuibl JIopeHa




4.3.6 SIBIEHNE DIIEKTPOMArHUTHON MHAYKITMH

4.3.7 [ToTOoK BeKTOpa MAarHUTHOW MHIYKIIUH
4.3.8 D JIC nHaykiuu. 3aKOH AJIEKTPOMArHUTHON MHAYKIMK Dapaaes
439 Buxpesoe snekrpuueckoe noje. IJIC UHAYKIMU B MPOBOJHUKE,

JIBYDKYIIEMCS IIOCTYIIATCIIBHO B OAHOPOJHOM MAarHuTHOM I10JI€

4.3.10 [IpaBuiio JIeHna

4.3.11 MunykTuBHOCTD. SBienue camounaykuuu. DJIC camonHayKIuu
4.3.12 (DHEeprysi MArHUTHOTO NOJIsl KATYIIKH C TOKOM

4.3.13 DJIEKTPOMArHUTHOE 110JI€

4.3.14 TexHuueckue yCTpOMCTBa: IIOCTOSIHHBIE MarHuTHl,

DJICKTPOMArHtThl, 3JICKTPOABUIATEIIb, YCKOPUTCIU 3JIEMCHTAPHBIX|
JaCTHLl, MTHAYKIIHMOHHAs I1€Yb

4.3.15 [IpakTrueckue padoThl. M3yuyeHne MarHUTHOTO MOl KaTYIIKU C
TokoM. MccnenoBanue AelcTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy)
c ToKoM. VccnenoBanue sSiBJICHHs 3JIEKTPOMAarHUTHON MHTYKITUU

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHWYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHMS

5.1.1 Konebarenbnas cucrema. CBoOogHbIE KoNebanus. ['apMoHnveckne
KkosneOanus. [lepuon, yacrora, ammuntyaa u ¢aza KojaedbaHui

5.1.2 [ Ipy>XuHHBIN MassTHUK. MaTeMaTH4eCKUi MasTHUK

5.1.3 YpaBHeHHe rapmMoHudeckux kosebanuil. Kunemarnueckoe u
TMHAMHYECKOE OMKCAaHUE K0JIEOATEIbHOrO IBUYKEHUS

5.14 [IpeBpanieHue >HEPruu Mpu rapMOHUYECKHX KojebaHusx. CBs3b
AMIUTUTYIBI KOJIeOaHWH WMCXOJHON BEIMYMHBI C aMIUIATYIaMU
KoJIeOaHUM €€ CKOPOCTH U YCKOPEHUS

5.1.5 KonebOarenbublii  KOHTYp.  CBOOOAHBIE  AJIEKTPOMArHUTHBIE
KojeOaHus B HAEaIbHOM KOJIEOATEIIbHOM KOHTYpe. AHAIOTHs]
MEXITy MEXaHHMYECKUMU U SJICKTPOMArHUTHBIMH KOJI€OaHHUSIMHU.
Dopmyna ToMmcoHa

5.1.6 3aKOH COXpaHEHHs] DSHEPrUM B UACATBHOM KOIeOaTeTbHOM
KOHTYpE

5.1.7 BeIHyXeHHBIE MEXaHUYECKHE KOJIeOaHMs. Pe3onanc.
Pe3onaHcHass  KpuBasd.  BBIHYKICHHBIE  DJIEKTPOMArHUTHBIE
KoJIeOaHMs.

5.1.8 Ilepemennbiil TOK. CMHYCOUIAIbHBIN IEPEMEHHBIN TOK.

5.19 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUIMTYAHOE W JEHCTBYIOIIEE
BHAUCHUE CHJIBI TOKA M HAMTPSHKCHHUS

5.1.10 Tpanchopmarop. I[lpousBoacTBo, mnepenaya u  MOTpeOICHUE
DIEKTPUYECKOM  DHEpruM.  OKOJOTMYECKHE  PUCKH  TIpH
[TPOU3BOJICTBE IEKTPUUECKOMN sHeprun. KynpTypa ucnosnp3oBanus
PIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11 TexHudeckue ycTpoucTBa: cericMorpad, AIEKTPUIECKUN 3BOHOK,
ITMHHAY DIIEKTpoTepeiad

5.1.12 [IpakTuueckue paboTel. MccnenoBaHue 3aBUCHUMOCTH NEPUOAA
MaJIbIX KOJIEOaHUH T'py3a Ha HUTHU OT JJIMHBI HUTH U MACCHI I'py3a.
lccnenoBaHne MEPEMEHHOTO TOKa B IEMH M3 IOCIEIOBATEIHHO
COCMHEHHBIX KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa

5.2

MEXAHMYECKHNE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1 MexaHn4yecKkre BOJHBI, YCJIOBHUS pacnpoctpaneHus. llepuon.




CKOpPOCTh paclpOCTpaHEHUs W JJIMHA BOJIHBL. [lomepeuHbie U
[TPOJIOJIbHBIE BOJIHBI

5.2.2 Mutepdepennius u qudpakiyss MEXaHHYECKUX BOJTH

523 3Byk. CxopocTh 3ByKa. ['poMkocTh 3Byka. BeicoTa ToHa. TemOp
3BYKa

5.2.4 DJIEKTPOMArHUTHbHIE BOJIHBI. Ycnosus W3JIy4YEHHUS
PIEKTPOMAarHUTHBIX BOJIH. B3aumuas opuenranus Bektopos E, B ¢
B JIEKTPOMArHUTHOM BOJIHE B BaKyyMe

525 CBOICTBA AJIEKTPOMAarHUTHBIX BOJIH: OTPAa)KEHUE, MPEIOMIIEHHE,
[OJIsIpU3aIus, T paKus, uHTepdepeHIus. CxopocTh
PIIEKTPOMArHUTHBIX BOJIH

5.2.6 [kana AJEKTPOMArHUTHBIX BOJIH. [Tpumenenune
HIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [IpyHIMOBl  paguocBsi3u M TeneBuAeHUs.  Paguonoxanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOILEN CpeJIbl

5.2.8 TexHu4ecKkue  YCTPOWMCTBA:  MY3BIKAIBHBIE ~ MHCTPYMEHTHI,
yJIbTpa3ByKOBasi JUAarHOCTHKa B TEXHUKE W MEIUIMHE, pajap,
[paIMONPUEMHHUK, TE€JIEBU30p, aHTeHHa, TesnedoH, CBY-neun

5.3 OIITUKA

5.3.1 [IpssMONMHENHOE paCIpPOCTPAaHEHUE CBETAa B OJHOPOJIHOM Cpele.
Jlyu cBera

5.3.2 OTpakeHHe CBeTa. 3aKOHBl OTpakeHHs cBera. lloctpoeHue
M300paskeHNI B TUIOCKOM 3€pKajie

5.33 [Ipenomienue cBeta. 3aKOHBI MPETOMIICHHUS CBETA. AOCOIIOTHBIN
[T0Ka3aTesb NPEIOMIICHHS

5.34 [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHBIA yroil MOIHOTO
BHYTPEHHET0 OTPAKEHHUS

535 Jlucniepcust ceera. Cllo)kHBIH cocTaB Oenoro ceera. I{ser

5.3.6 CoOuparorue u pacceuBaroliye JuH3bl. ToHKas 1uH3a. POKycHOe
[pacCTOSIHUE M ONTHYECKas CWiIa TOHKOW JMH3bL. [locTpoeHue
1300pakeHU B cOOMpAOIIUX U paccerBaroIux JuH3ax. Popmyna
[TOHKOM JIMH3BI. Y BEJIMUEHUE, JaBAEMOE JINH301

5.3.7 [Tpenenbl MPUMEHUMOCTH F€OMETPHUYECKON ONTHKH

5.3.8 NuTepdepenuuss cBeta. KorepeHTHblE HMCTOYHHMKH. Y CIIOBUSA
Ha0JIt0/IeHNs MAKCUMYMOB U MUHUMYMOB B MHTE€pP()EPEHIIMOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB

5.39 Jluppakuss  cBera.  JlupakiuoHHas — pemieTka. Y cCIOBHE
Ha0JIt01eHU s TJIaBHBIX MaKCHMYMOB npu naJIeHUH
MOHOXPOMATHYECKOI0 CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY

5.3.10 [lonspuzanus cBera

5.3.11 TexHudyeckue  ycTpoiicTBa:  OukH, Jiyma,  ¢oToammapar,
[IPOEKIIMOHHBIA amnmapar, MHKpPOCKON, TeJIeCKOI, BOJIOKOHHAs
onTHKa, TUPPAKIIMOHHAS PEIIETKA, MOISIPOU]

5.3.12 [IpakTuyeckue paboTsl. M3MepeHue mnokaszarens NPETOMIICHHS.
ccnenoBanue CBOWCTB M300pakeHWH B JnH3ax. Habmionenue
MCIIEPCUY CBETA

6 SJIEMEHTbI CITELIUAJIbBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

['paHuIBl MPUMEHUMOCTH KJIACCMYEeCKOM MexaHuku. [loctynaTel

TCOPHUHN OTHOCHUTCIILHOCTH: HWHBAPUAHTHOCTbL MOJAYJII CKOPOCTH




CBETa B BAKYyM€E, IPUHIUUIN OTHOCUTEILHOCTH DUHINTEIHA

6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/UIeHHE BPEMEHH U
COKpaIeHHe JJIMHbI
6.3 DHEprusi U UMITYJILC CBOOOHOM YaCTHIIbI
6.4 CBsi3b Macchbl C JHEpPrUel M HMITYJIbCOM CBOOOJHOW YaCTHUIIBL.
DHeprus MoKosi CBOOOTHOM YaCTUIIbI
7 KBAHTOBAS ®U3MKA
7.1 DJIEMEHTBI KBAHTOBOU OITTUKU

7.1.1 @otonsl. Popmymna I[lnanka cBs3u sHepruu (GOTOHA C €ro
4acTOTOM. DHEPrusi U UMIYIbC (POTOHA

7.1.2 OtkpeiTie U wuccnenoBanue ¢orodddekra. Onbiter Al
CrosieroBa. 3akoHbI (hoTodhdekTa

7.1.3 YpaBuenue OiHmTelHa 1 poroaddexra. "KpacHas rpanuma”
hoTodrddexra

7.1.4 JlaBnenue ceera. OnbiTel [1.H. JIeGeneBa

7.1.5 IXIMHUYECKOE IEUCTBUE CBETA

7.1.6 Texnuueckue ycrpoiicta: ¢GoTOrIEMEHT, (POTOJATUYUK, COTHEUHAS
Oatapesi, CBETOAMO]]

7.2 CTPOEHUE ATOMA

7.2.1 Monens atoma Tomcona. OmbiTel Pesepdopaa mo uccinenoBanuio
cTpoenus aroma. [Inmanerapnas Mmojens aroma

7.2.2 [locrynater bopa. W3nyuenue u moriomieHue (QOTOHOB MpH
[epexo/ie aroMa C OJHOTO YPOBHS JHEPrUu Ha Jpyroi. Buiel
criekTpoB. CIIeKTp ypOBHEW SHEPTUU aToMa BOJIOPOIa

7.2.3 BonHoBbie cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckynspHo-
BOJTHOBOI nyanusMm. Jludpakiiys 37eKTPOHOB Ha KpUCTaIaX

7.2.4 CrOHTaHHOE U BBIHYXICHHOE U3y4eHHUE. Y CTPOWCTBO U MPUHLIUIT
[paboThI 1a3epa

7.2.5 TexHnueckue ycTpolcTBa: CIIEKTPaIbHBIA aHAIM3 (CHEKTPOCKOMN),
l1a3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6 [IpakTuueckue padbotel. HabmoieHue 1mHenvaTroro cnekTpa

7.3 ATOMHOE A/1PO

7.3.1 MeToapl HAOTIOECHUS U PETUCTPAITUU DJIEMEHTAPHBIX YaCTHI]

7.3.2 OtkpeiTHe  pagumoaktuBHOCTH.  OmbiTel  Pesepdopma 1o
ONpEENICHUIO COCTaBa PaJUOaKTHUBHOro u3nydeHus. CBoiicTBa
anbga-, 0era-, raMMa-u3NydeHus. BiusiHue paanoakTUBHOCTH HA|
PKHUBBIE OpraHU3MBI

7.3.3 OTkpbITHE TpOoTOHa M HelTpoHa. HykimoHHas wmonenb sapa
['eitzenOepra - MBanenko. 3apsn supa. MaccoBoe uucio sijpa.
30TOMBI

7.3.4 Anbda-pacnaa. OJIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacma.
["amma-u3myyenue. 3aKoH paJJMoaKTUBHOIO pacrnaja

7.3.5 DHEeprus CBA3M HYKJIOHOB B sijipe. SnepHbie cuibl. [legekt macch
s IIpa

7.3.6 A nepHble peakiun. [lesneHne U CUHTE3 s11ep

7.3.7 SAnepubiit  peakrop. Tepmosnepuslii cunrte3. [IpoGnembl u
[EPCIIEKTUBBl SJEPHOM DJHEPreTUKU. OKOJIOTMYECKHE aACIEKTBI
SIIEpHOM YHEPTETUKH

7.3.8 (D5IeMEHTapHbIE YaCTHUIBI. OTKpbITHE IIO3UTPOHA.




DyHIaMEHTAIbHBIE B3aUMOJCHCTBUS

7.3.9

TexHuueckue ycTpoicTBa: 103UMeETp, Kamepa BunbcoHa, siaepHbiif
[peakTop, aToMHas bomba

7.3.10

[MpakTnyeckne paboTel. McciaemoBanue TpekoB dYactull (110
roTOBBIM (hoTOTpadUsiM)

OJIEMEHTBI ACTPOOU3NKU

8.1

Buna 3esgnoro Heba. Co3Be3ausi, SpKHE 3BE3/bI, IUIAHETHI, HUX
BUIUMOE JBHKEHUE

8.2

ConHeuHnast cuctema. Ilnanersr 3eMHoi rpynmnbl. [lnaHeTsr-
TUTAaHTBl M WX CIYTHUKH, KapJIMKOBBIC IUIaHETHl. Mauble Tena
COJIHEUHOU CUCTEMEI

8.3

Comnne, potochepa u armochepa. CosHeuHass aKTUBHOCTh

8.4

M crounuk sHeprun CoJiHIla U 3BE3/1

8.5

3BE31bI, WX OCHOBHBIC XapaKTEPUCTUKU: Macca, CBETUMOCTbD,
paauyc, TEMIIEpaTypa, HX B3aMMOCBSI3b. Juarpamma)]
"CIIEKTpaJIbHBIA ~ KJIACC -  CBETUMOCTH'". 3BE3Jbl  TJIABHOM
[MOCIeI0OBATEIIbHOCTH. 3aBUCUMOCTh ''Macca - CBETHMOCTH" IS
3BE3/ TJIABHOM MOCIIEI0BATEIIHHOCTH

8.6

BayTpenHee crpoeHue 3Be3l. COBpEMEHHBIC IPEICTABICHUS O
IMIPOUCXOXKIACHUN W DSBOJJIOLHHA COJIHIIa 1 3BC3M. OTanbl KU3HH
3BE3 ]

8.7

Muneunsiii [lyte - wama [amaktuka. CrnupanbHasi CTPYKTypa
[anakTuky, pacrpeneneHue 3Be3l, raza v nwuid. [lonoxxeHue u
nerokerre Comama B [amaktuke. [lmockas wm  cdepudeckas
[OJICUCTEMBI [ alakTUKK1

8.8

Tunel ranaktuk. PaguoramakTtuku v KBasapbl. UepHble IbIpbl B
SIIpax raJakTHK

8.9

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06usa. Pa3beranue
rajakTuk. Bospact u pamuyc BcenmeHHo#, Teopus bosbiioro
B3pbIBa. Mozeins "ropssueit Beenennoii'". PennkroBoe usnydeHne

8.10

MacmrabHast CTPYKTypa Bcenennon. MeraranakTuka.

HepemeHHHe HpO6HCMBI ACTPOHOMMUU

IIpunoxenune

116.9. lns npoBeaeHMs €AMHOTO rOCyIapCTBEHHOIO 3Kk3aMeHa o ¢usuke (nanee - EI'D no
(u3MKe) UCIONB3YeTCsl NepeueHb (KoaupuKaTop) NpoBepseMbIX TpeOOBaHUM K pe3yabTaTaM
OCBOCHMS OCHOBHOH 0O0pa3oBaTeIbHOM MPOrpaMMbl CpPEAHEro OO0Iero oOpa3oBaHHs U
JIEMEHTOB COZAEP KaHUSI.

Taomura 14.4

[Tposepsiembie Ha EI'D no ¢pusuke tpeGoBanust
K pe3y/bTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMmbl
cpemHero o0Iero oopa3oBaHms

Kon

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS




MIPOBEPSIEMOTO
TpeboBaHUs

OCHOBHO 00pa3oBaTeIbHON MPOTPaMMBI CPETHETO OOIIEeT0 00pa3oBaHus

1

CdopmupoBaHHOCTh YMEHHMIl  pacrio3HaBaTh (DU3HYECKHUE  SBIICHUS
(mportiecchl) U OOBSICHATH KX HA OCHOBE M3yYCHHBIX 3aKOHOB

Bnanenne OCHOBOIIOJIararomuMun (1)I/IBI/ILICCKI/IMI/I IIOHATUAMU u
BCJIIMYMHaMHU, XapaKTCPpU3YyIOIMHUMHU (1)I/I3I/I‘ICCKI/IG IIPOLECChI

ChopMUPOBAaHHOCTE  YMEHHHA  NPUMEHSATh  3aKOHBI  KIIACCHYECKOMH
MEXaHUKH, MOJCKYIIPHON (DU3UKU U TEPMOJIUHAMUKH, SJICKTPOIUHAMUKH,
KBAaHTOBOW (DM3HMKHU IS aHanu3a U OOBSICHCHHS SIBICHHA MHKPOMHPA,
MakpoMHpa M Meramupa, pas3jiuyaTh YCJIOBUS (TpaHULBI, OOJIACTH)
MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(dyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHYEHHOCTh HMCIIOJIb30BAHMS YaCTHBIX
3aKOHOB; aHAIM3UPOBATh (UINYECKUE MPOIECCHI, HCIOIb3Ys] OCHOBHBIC
MOJI0KEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

CdopMupoBaHHOCTH YMEHHS pa3uyaTh YCIOBUS MPUMEHUMOCTH MOJIeNen
(U3UYECKUX TEJ U MPOLIECCOB (SIBICHUN)

ChopMupoBaHHOCTH YMEHUS pelIaTh PACUETHBIC 33/1a4H C SBHO 3aJaHHOM
U HESIBHO 3a/IaHHOM (PU3WYECKOW MOJENbI0: HAa OCHOBAaHUU aHAlU3a
yCIIOBHS BBIOMpATh (DU3MUYECKHE MOJENH, OTBEYAIOIIUE TPEOOBAHMIM
3aJa4M, MPUMEHITh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
(¢u3NYECKUX TEOpUM TMPU HCIOJIB30BAHUM MATEMATUYECKUX METO/0B
peleHus 3a1ad, IPOBOAUTH PACUEThl HA OCHOBAaHUU UMEIOLIUXCS TAHHBIX,
AQHAJIM3UPOBATh PE3YJbTATBl M KOPPEKTHUPOBATH METOABI PELICHUS C
Y4ETOM IIOJIYYEHHBIX PE3YIbTATOB

Pemars kauecTBeHHBIE 3a/a4yd, TPeOyrOIIME MPUMEHEHHUS 3HAHUNA U3
Pa3HBIX pa3/eNioB MIKOJLHOTO Kypca (PU3MKH, a TAKKE UHTETPallui 3HAHUH
U3 JpYruX IPEeIMETOB €CTECTBEHHOHAy4YHOIO LIHMKJA: BBICTpauBaTh
JIOTUYECKYI0 LEMOYKY PACCYXKICHUM C ONMOpOM HAa M3YYEHHbBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nueckue sBIeCHUS

Biagenue OCHOBHBIMU METOJAaMU HAYyYHOT'O IO3HAHUSA, UCIIOIb3YEMBIMU B
¢u3nKe: MPOBOAUTH MpsIMbIE M KOCBEHHbIE H3MEPEHUS (PU3NUECKUX
BEJIMYMH, BBIOMpas ONTHUMAJbHBI CIOCOO M3MEpEeHUs U UCMONb3YsS
WU3BECTHBIE METOJbl OLICHKH ITOTPEHIHOCTEW HW3MEPEHUM, IPOBOJUTH
UCCIIIOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEJIWYMH C MCIOJIb30BAaHHEM
IOpSIMBIX U3MEPEHHUM, OOBSCHITH MOJIYYEHHbIE PE3YJbTaThbl, HCIHOJbB3YS
¢du3nyeckue TEOpUH, 3aKOHBI U MOHATHS, U JAeJaTh BBIBOJBI, COONIIOIATh
npaBuiia 0€30MacHOro TpyAa MpU MPOBEIEHUU HCCIEOBAaHMM B paMKax
y4eOHOT0 HKCIEPUMEHTa M y4eOHO-HCCIeA0BATENBCKON NEATENBHOCTH C
HCITOJIb30BAaHNEM (G POBIX U3MEPUTEIIBHBIX YCTPOMCTB u
71a00paTOPHOTO 000PYIOBAHUS

CdopMUpOBaHHOCTh YMEHUH aHAIM3HPOBATh U OIICHUBATH TMOCIECTBUS
OBITOBOM W TIPOM3BOICTBEHHOU JESITEIBHOCTH HYEJIOBEKA, CBA3AHHOM C
GU3MYECKUMU TIpOIlecCaMU, C TO3UIMI IKOJIOTHUYECKON O0e30macHOCTH;
HpeJICTaBJ'IeHI/Iﬁ 0 paHI/IOHaJ'IBHOM HpI/IpO)IOHOJ'IBSOBaHI/II/I, a TaKXe
pPa3yMHOM HCHOJIb30BaHUU JIOCTHKEHUNW HAYKH M TEXHOJOTHM It
JATBHEHIIIETO Pa3BUTHSI YETIOBEUYECKOTO OOIIECTBA




OBnaseHrue pa3nUYHBIME  crocobamu  paboTel ¢ uHpOpmanmen
(GU3NYeCKOr0  COACpKaHWUS  C  HCIOJB30BAHMEM  COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJOTHI; pPa3BUTHE YMEHUN KPUTUYECKOTO aHATTN3a
Y OIIEHKH JTOCTOBEPHOCTH IOJTydaeMoil HH(OpMAaIiu

10 CdopMHupOBaHHOCTH YMEHHI MPUMEHSITh OCHOBOITOJIararoLIne
ACTPOHOMUYECKHUE MOHATHSI, TECOPUH M 3aKOHBI JIJISl aHAIHM3a U 00BICHEHUS
buznyecKuX TPOIECCOB, MPOUCXOIANIMX Ha 3Be3JaX, B 3BE3JHBIX
CUCTEMaX, B MEXTaJaKTUYCCKOW Cpele; [BIKEHUS HEOSCHBIX Tel,
3BOJIIOIINH 3Be31 U BecenenHon

Tabnuna 14.5
[lepeuenp »reMEeHTOB coaepkanus, mposepseMbix Ha EI'D no ¢usnke
Kon Kon IIpoBepsieMBlii 2JIEMEHT COAECPKAHUS
paszzena/ | sJeMeHTa
TEMBbI
1 MEXAHHUKA
1.1 KMHEMATHUKA
1.1.1 MexaHndeckoe JIBUKEHUE. OTHOCHUTEIBHOCTD MEXaHUYECKOTO
nemxkennd. Cucrema orcyera

1.1.2 | MarepuanbHasi TOUKa. zZ A TpackTo

Ee paaunyc-BekTop:

(1) = (x(1).3(0).2(). i/ aF

—k

TpaeKToOpHS, P
[epeMeEILCHHE: O N
AF:F(Q)_F(Q):Z—’_’;: X

= (Ax, Ay, AZ) '

IyTh.

CroxeHue nepeMeeHnii:

Ar, = Ar, + Ar,

1.1.3 CKopoCTh MaTepuaabHOU TOUKHU:

. Ar ,
D =—— =

= (U V., )
f x?7y*z ),
! At—0

<3

v, = At =X, , ananormuno U, =Y,, U, =2,
At—0




—

Crnoxenne ckopocteii: U = U, T U

Boruncnenne mnepememieHuss M IMyTH MaTepUalbHOM TOYKH TPHU
OPSIMOJMHEHHOM  JIBIDKEHUM  BJIOJIb OCH X 10  Trpaduky

3aBUCHMOCTH Uy (t)

1.14 AU \
Yckopenue MatepuanbHoil Touku: ¢ = A =y, = (ax dy,a, ) ,
t At—0
Av , ! :
_ X _ — _
a, = AL = (Ux ),, ananornyso @, —(Uy )t, a, = (UZ )t.
At—0
1.1.5 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:
x(t) = x,+0,,!
v, (1) =v,, = const
1.1.6  |PaBHOyCKOpEHHOE MPSAMOJUHENHOE JBUKECHUE:
2
_ at
x(1)=x, +v,,t+
2
v, (1)=v,, +a
a, = const
2 2 _
vy, — U, =2a, (xz _x1)
v t+o,
TIpy ABMKEHHMHU B OHOM HATPABICHAH TyTh O = —2 1
1.1.7 CBoOonHOe majieHue. Y CKOpeHre cBOOOTHOTO
najeHus. JIBmwxeHnue Tena, OPOIIEHHOTO MOJ
yrom @ k ropusonty: VA 7
i?i
x(1) =X, + 0y, = X, + 0, cosa-t
gyt2 , gt> W a
y(1) =y + 0yt +=2— =y, + U, sina-1 —=—
: 2 2
v, (t)=v,, =y, cosa 0 X

v, (1) =0y, +g,1 =v,sino— g




g, =0
g, =—g =const

1.1.8 KpuBonuneiinoe nBmxeHue. JIBukeHHE MaTepHaJIbHONM TOYKH MO
OKPYKHOCTH.
VrioBas M JMHeiHas cKopocTh Toukw: U = ®R . TIpu paBHOMEpHOM
2n
JIBHXKCHUU TOYKH MO OKpyxHOCTH (O = _T =2mnv
2
2
LleHTPOCTPEMUTENBHOE YCKOPEHHE TOYKH: . = ? =0 R . onnoe
YCKOpPEHHE MaTE€pUAIIbHOU TOYKHU
1.1.9  |Tsepnoe Teno. IlocTynarenbHoe M BpallaTEIbHOE BUKEHUE TBEPAOIO
Tena
1.2 JMUHAMUKA
1.2.1 WNuepumaneubie cucreMsl orcuera. [lepsbiii 3akoH Herorona. IIpuHnun
OTHOcUTENbHOCTH ["annes
1.2.2 m
Macca tena. [InotHOCTS BemecTBa: P = 7
1.2.3 r i
Cuna. IIpyHIMIT CYNEPIO3UIIMN CHIL: FpaBHOHeﬁCTB =F+F +..
1.2.4 | Bropoii 3akon HetoToHa: s matepuanbHoit Touku B UCO
F=ma; Ap=FAt npu F = const
1.2.5 Tperuil 3akoH HproTOHA Ul MaTepUAIBHBIX _.""_.—.—*_.
TOUYCK: Fiz = -F21 12 21
1.2.6  |3aKOH BCEMHPHOTO TATOTEHMS: CHJIbI MPUTSIKEHHUS MEXKIY TOUEUHBIMH
F=c™%
Maccamu paBHbl £ = 7 .
Cuna Tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CHIIBI TSKECTH OT
BBICOTHI h HaJl TOBEPXHOCTHIO MJIAHETHI paguycoM Ro:
GMm
mg = P
(R, +h)
1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8 Cuina tpenusi. Cyxoe TpeHHe.




Cuna TpeHus CKOJIbXKEHUSI: F P nN-

Cuia TpeHHMs OKOS: F,<uN

Koaddumuent tpenns

1.2.9 FL
Hasnenune: P =
S
1.3 CTATHUKA
1.3.1 MOMEHT CHJIbl OTHOCUTEIIBHO OCH BPAILICHUS:
|M| =Fl , rme 1 - mjmedo cuisl F
OTHOCHUTEJIBHO OCH, IPOXOJIAIIEH Yepe3 TOUKY
O nepneHauKyIsIpHO PUCYHKY F
1.3.2 Hentp ™acc Ttema. LleHTp Macc CHUCTEMbl MaTEPUAIBHBIX TOYEK:
L mn+myr, +. .
T, = m o, . B 0ZHOPOJIHOM II0JIE€ TSKECTH (g = ConSt)
LIEHTP Macc Tejla COBIAIAET C €ro IEHTPOM TKECTH
133 M, +M,+..=0
YcaoBug paBHoBecus TBepaoro teaa B UCO: | = =
P P F+F,+..=0
1.34 3akon [Tackans
1.3.5 o . = +poh
JlaBnenue B xuakocTH, nokosmeiica 8 UCO: P = Py T P8
1.3.6 = 5
3akoH Apxumena: F, Apx = _Psmecn ,
eciu Tes1o U KUAKOCTb MOKOSTCs B ICO, T0 Fapx = pE2Vsumeen
VcnoBue nmiaBaHus T
1.4 3AKOHBI COXPAHEHU B MEXAHUKE
1.4.1 NMiynsc MmaTepralbHON TOYKU: p=mo
1.4.2 . pD=Dp +D.+
Wmnynse cuctemsr ten: P = Py T Py T
14.3 3aKOH U3MEHEHHS U COXPAHEHUS UMITYJIbCA:

—

sUCO AP =A(P, + Py +..) = Fos A+ Fy o AL+

—

B ICO Aﬁ:A(ﬁl +ﬁ2+"'):anCHH EBHemH +FZBHeLHH +..=0

PeaxktuBHOE NBMXKEHUE




1.4.4 | Pabota cuiibl HA MaJIOM TIEpPEMEIICHUHU: };
A=‘F‘-|A?|-cos a=F -Ax
Ar Y
1.45 | MoOIHOCTb CHIIBL: -
ecrn 3a Bpemst Af paGora cuibl H3MeHseTCS o F
Ha AA , TO MOIITHOCTH CHJIBI
AA v
P=— =F-v-cosa
At At—0
2 2
1.4.6 ) mo p
KuHeTHueckas YHEPTHs MaTepHaibHoil Touky: £ =——=—"—

2 2m
3aKOH M3MEHEHHUS KUHETUYECKOH SHEpPruM CUCTEMbl MaTepUalIbHBIX
touex: 8 MICO AE,, = A, + A, +...

1.47  |lloTeHuuanbHas YHEPIUSL:
U IOTEHIHUAJIBHBIX CHJI A12 = Ell'IOTeHu - E2n0TeHu =—-AE HOTeHI] -
[loTrenumanpHas 3HEPrus MaTEPUAIBHOW TOYKHM B OJHOPOJHOM II0JIE
TKECTU: Epgreny = mgh.
[TorennuanbHast SHEprus yrnpyro aeopMupoOBaHHOIO Teja:
2
kx
MOTeHIl 2
1.4.8  |3aKOH U3MEHEHUS U COXPAaHEHUS MEXaHUYECKON IHEPTHH:
EMex = EKI/IH + EHOTeHLh
B I/ICO AEMGX = ABCCX HEMOTCHLI. CHII »
B CO AE‘Mex = O , €CJIN ABcex HETIOTEHIL. CHI — 0
1.5 MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI
1.5.1 ['apmonmnueckue kojeGaHusi MaTepUalbHOW TOYKH. AMIUIMTYAa U (asa

Konebanuii. KuaemMarmnueckoe oImcanue:

x(t)=Asin(wr+¢,),

o, (t)=x

t




a, (I)Z(Ux); :—(sz(l‘):>ax+(02x=0, IIe X - CMEIIEHUE u3

IMOJIOKCHH S PaBHOBECHS.

I[I/IHaMI/I‘IGCKOG OIIMCaHHC:

2
may = -kX, rme k=m®»” .Aro 3HAYMT, 9TO Fy = -KX.

DHepreTH4eckoe  ONHCAaHHWEe (3aKOH  COXPAHECHHS  MEXaHHYECKOH
SHEPIHUH):

2 2 2 2
mov”  kx® mou, kA

+ = = = const
2 2 2 2

CBsi3b  aMIUIATYIBI KOJICOAHUH CMEIIEHUS] MaTepUAbHOW TOYKH C
aMIUTUTYaMH1 KOJICOaHU €€ CKOPOCTU U YCKOPCHHS:

_ )
v ax_(’OA, amax_(‘OA

mq

1.5.2 2n 1
[Teprona u yacToTa KOJICOAHMIA: Ir=—-=-—
® v
[Tepuoa Manbix CBOOOAHBIX KOJeOAHUN MaTeMaTHYECKOrO MasTHHUKA:
[
T=2n|—.
8
. m
Tlepuos cBOGOMHBIX KoIeOaHMii MpyKMHHOr0 MasTHUKA: | = 2T, [—
1.5.3 | BeiHyx/1eHHble Konebanus. Pezonanc. PesonancHas kpuBas
1.5.4 |Ilomepeunble W NpoAOIbHbIE BOJHBL. CKOPOCTh pPACIPOCTPaHEHHS H
L
jumna pomust; A =0T =—
v
WnTepdepenius u qudpaxus BOJIH
1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
2.1.1 Mogenu cTpoeHus Ta3oB, JKUAKOCTEM u TBepAblx Ten. Ilycts
TepMOJMHAMHUYECKAss CcHUcTeMa (Telno) COCTOMT u3 N OJAMHAKOBBIX
N m
MoeKy1. Tora Konm4ecTBo BemecTsa ¥ — N -,
A M
rae N, - umcino ABoraapo, m - mMacca cuctems! (tena), M - monspmas
Macca BelllecTBa
2.1.2 TermoBoe IBMKEHUE aTOMOB M MOJIEKYJI BEIIECTBA




2.13

B3aumoneiicTBre 4yacTUIl BEIIECTBA

2.14 | duddysus. BpoyHoBckoe qBukKEeHNE
2.1.5 Monens uneansaoro raza B MKT
2.1.6 CBs3b MEXIY JaBJICHHUEM M CpEIHEH KUHETHYECKOM HSHeprueu
MOCTYMATENFHOTO TEIUIOBOTO JIBWKCHUS MOJIEKYNl MJEalbHOrO Trasa
(ocHoBHOE ypaBHeHHe MKT):
_ 2
1 = 2 (mp*) 2 —
p=—-mnv =—n-: =—_N-&,,, rIe my - Macca OJHOH
3 2 3
N
MOJIEKyIBl, 1 = =~ - KOHIEHTpPAI MOJIEKYII
2.1.7 | AbcomotHas temrepatypa: T =t°+273 K
2.1.8 |CBsa3p TemmepaTypbl raza coO CpeIHEHd KHHETHYECKOM HSHepruei
HOCTYINATEIBHOIO TEIJIOBOTO JIBUKEHHUS €r0 MOJIEKYJI:
2
— (my 3
8H0CT = : =7 kT
2 2
2.1.9 |VYpaBuenue p = nkT
2.1.10 |Mogenb uaeanbHOro raza B TEpMOJIMHAMUKE:
VYpaBHenne MeHneneesa — Kianelipona
Bripaxkenue 11t BHyTpEHHEN SHEPTUU
VYpasHenune Menzeneesa - Knanelipona (mpruMeHuMble (OpMbI 3aIIUCH):
m RT
pV ="RT =vRT =NkT p=P"%
i i
BeIpaxxeHue Juisi BHYTpEHHEN SHEPTMHM OJTHOATOMHOTO MIEAIBHOIO ras3a
(mpuMeHuMBbIe GOPMBI 3aIHCH):
3 3 3m 3
U=—VRT =—NkT =——RT =vc,T =—pV
2 2 2 1 2
2.1.11 |3akoHn [lanbTOHA 17151 JABJICHUSI CMECH PA3pPEKEHHBIX Ta30B:
P=p1+p2+..
2.1.12  |M3omporecchl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YUCIIOM MOJIeKysl N

(C MNOCTOAHHBIM KOJIMYECTBOM BCIICCTBA v )I

uzorepma (T = const): pV = const,




nzoxopa (V = const): = const |

u306apa (p = const): —; = const

I'paduueckoe mnpencraBienue wusomnporeccob Ha pV-, pT- m VT-
JuarpamMmax.

OO0BeIMHEHHBIN Fa30BbII 3aK0H:

Py = const
T

JJI TIOCTOSAHHOI'O KOJIMYCCTBA BEIICCTBA v

2.1.13 |HacelieHHple ¥ HeHacbllleHHblE Mapbl. KauecTBeHHas 3aBHCHUMOCTh
IUIOTHOCTH M [JaBJIGHUS HACBHIILIEHHOIO Iapa OT TeMIepaTypbl, HX
HE3aBHCUMOCTb OT 00BbEMa HACBIILIEHHOTO Mapa

2.1.14 | BnaxuocTh BO3qyXa.

__Pan(T) (D)
OrHocuTenbHas BIaxHoCcTh: P = T = T
p HACBILL. Tapa ( ) p HACBIIL. [Iapa ( )

2.1.15 |/3MeHeHue arperatHbiX COCTOSHMI  BEIECTBA: HCIApeHUE U
KOHJICHCALINs, KUIIEHUE KUJIKOCTH

2.1.16 |U3meHeHue arperaTHbIX COCTOSHMH  BEIIECTBA: IUIABJIEHUE U
KpUCTaJIIN3aLus

2.1.17  |IIpeobpa3oBaHue 3HEPruM B (Pa30BbIX Mepexoaax

2.2 TEPMOANHAMUKA

22.1 TennoBoe paBHOBeCHE U TEMIIEpaTypa

2.2.2  |BHyTpeHHss SHEprus

223 Tennonepenaya kak cnoco0 HW3MEHEHMs BHYTpPEHHEH »SHepruu 0e3
coBepieHus padoTbl. KOHBEKIUS, TEIIONPOBOAHOCTD, U3TyYEeHUE

224 KonnuecTBo TEmnoThl.

V ienpHas TEIIOEMKOCTh BEIIECTBA C: 0 =cmAT

2.2.5 VY nenwpHas Terora napoodpazosanus L: Q = Lm.

VY nenpHas TENI0Ta IIaBICHUS }\, . Q = }\’m .

VY nenbHas TemioTa cropaHus Tormsa q: Q = gm




2.2.6

DneMeHTapHas paboTa B TEPMOJIWHAMHKE: A= pAV  Bpuucnenue
paboTsI 1o rpaduKy npouecca Ha pV-auarpamme

227

IIepBbIil 3aKOH TEPMOJIMHAMUKH:
le = AU]Z +A12 = (Uz _U1)+ Alz.
Anunabara:

le :O:AIZ =U,-U, :_AUlz

2238

Bropoii 3akoH TepmoanHamMuki. HeoGpaTumble mporeccs

229

[TpuHMne! geicTBus TennoBbix MamuH. KIT:

n — Aga uMKn QHarp - |Qx0n — 1 _ |onn
QHan QHarp QHarp

2.2.10

MakcumanbHoe 3Hadenue KII. [{ukn Kapno:
71Harp _T;(on _ 1_ Txon

T T

Harp Harp

max T] = nKapHo =

2.2.11

VYpaBuenue TeroBoro 6amanca: Q; + Qx+ Q3+ ... =0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

DJeKTpu3aius Tell U €€ MPOsBICHUs. DJIEKTpUUYecKuid 3apsi. JBa Buma
3apana. OJIEMEHTAPHBIN JIIEKTPUYECKUH 3apsl. 3aKOH COXpaHEHUs
ANEKTPUYECKOT0 3apsaa

3.1.2

BzaumogeiicTBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:
B OJIHOPOJIHOM BEILECTBE C JUDJIEKTPHIECKOM IIPOHHUIIAEMOCTBIO ©

@l el 1 a4l

er’  4meg, 1’

F=k

OnekTpuueckoe nose. Ero neicTere Ha 31eKTpUYeCKUe 3apsiibl

3.14

—

_. F
HaHp}I)KGHHOCTL QJIICKTPHUYECCKOI'O IOJIA: E= .
qnpoGHHi/’I

49
2>

[Tone Toueunoro 3apsina: E, =k
r

—

onHopoanoe oste: E = const .




KapTuns! TMHMNA HaIPSHKEHHOCTH 3THX ITOJIEN

3.1.5

HOTGHI_II/IaJIBHOCTB QJICKTPOCTATUYCCKOI'O I10JIA.

Pa3nocth MOTCHUIMAJIOB U HAIIPSAKCHUC!

A, =q(0,-0,)=—qAo=qU .
[ToreHmanbHas SHEPrust 3apsjia B JIEKTPOCTATUYECKOM MOJIE:
W=q0.
A=—-AW
w

HOTCHHI/IaJ'I SJICKTPOCTATUYCCKOI'O I10JIA: (p =

CBs3b HaIpPs’KCHHOCTU 1O0JIA U  Pa3HOCTHU IIOTCHIIMAJIOB JJIA
OJHOPOIHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

3.1.6

HpI/IHHI/IH CYNCPIIO3UIHHU SJICKTPUICCKUX TIOJIEH:

E=E+E +.., 0=0,+¢,+..

3.1.7

IIpoBOIHHMKM B 3JIEKTPOCTATUYECKOM IIOJI€. Y CIOBHE PaBHOBECHUSA
T
3apAJ0B. BHYTPU IPOBOJAHHMKA [ — (), BHYIPM M Ha IOBEPXHOCTH

nposoanuka ¢ = const

3.1.8

JIU>JIeKTpUKM B DJIEKTPOCTaTHYECKOM — mHoje.  J{udJaeKTpuuecKas
IPOHMIIAEMOCTD BEMIECTBA ©

3.1.9

q
Konnencarop. D1eKTpoeMKoCTh KOHIEHCATOpa: C= U
Y
3J'IeKTp0€MKOCTL IJIOCKOT'O KOHJACHCATOpAa: C = - 8(:()

d

3.1.10

HapaJ'IJ'ICJ'IBHOC COCAUHCHNEC KOHACHCATOPOB:
qg=q1 +QqQ2+ ..., U =U,=.., Cnapann =C;+Cy+ ...

IlocnenmoBareapbHOE COCAUHEHHE KOHACHCATOPOB:

1 I 1

U:U1+U2+...,q1:q2:..., C =—+t—+..

oCs 1 2

3.1.11

qU cU’> ¢
2 2 2C

3Hepr1/151 3apsKCHHOI'O KOHACHCATOpA: WC =




3.2

3AKOHBI ITTIOCTOAHHOI'O TOKA

3.2.1
=24 ;
Cuna Toka: £ = A . IloctostnubIi TOK: I = const
! At—0
Jnst mocrosiHHOrO TOKA = It
3.2.2 | YcnoBus cylecTBOBAHUS JIEKTPUUYECKOIO TOKA.
Hanpspoxkenune U u D1C E
323 U
3akon Oma 1S ydyacTKa Lenu: [=—
3.2.4 |DneKTpUueCcKOoe  CONPOTUBIICHHE.  3aBUCUMOCTH  CONPOTHUBIICHUS
OJIHOPOJAHOTO IMPOBOJHHKA OT €ro JJIUHBl W CEYEeHHs. Y JIeIbHOe
)
COITPOTHBIICHUE BEIIECTBA. R=p E
3.25
_ CTOPOHHUX CHJT
Vcrounuku Toka. DJIC ncrouHnka Toka: B=——"———
q
BHyTpenHee conpoTuBIeHIE HCTOYHUKA TOKA
3.2.6 3akon Oma Ui TOJIHON (3aMKHYTOM) SJIEKTPUYECKOM E_r
E A
nenu: E = IR + Ir, otkyna I = T A
R+7r
3.2.7 |IlapannenbHoe COEAMHEHHUE TPOBOIHHUKOB:
111
I=sh+h+..Ui=U=u. 5 R T 7
TIapaut 1 2
[TocnenoBarenbHOE COCTUHEHHUE TIPOBOHUKOB:
U=U;+U+.. . Ii=L=..,.Riecs=Ri + Ry + ...
3.2.8 PaGota snextpuueckoro toka: A = [Ut.
3axon Jxoyis - Jlenna: Q = PRt.
2
) U
Ha pesucrope R: Q =A=1"Rt =1Ut = —t
R
3.2.9 AA
MOIITHOCTB MEKTPUIECKOTO TOKA: P= A =1U
l At—0

TennoBas MOIITHOCTb, BbIIETISIEMast Ha pe3ucTope:




2
P=I"'R=—=1U
R
P — A14CT. CHUJI _ EI
MOIHOCT HCTOYHUKA TOKA: {E — A -
t At—0

3.2.10 |CBoOomgHBIE HOCUTENH SJICKTPUUYECKUX 3apAJOB B IPOBOJHUKAX.
MexaHn3Mbl IPOBOAMMOCTH TBEP/IBIX METAJUIOB, PACTBOPOB U PACIIJIABOB
AJIEKTPOJIUTOB, Ta30B. [lonynpoBoauuky. I101ynIpOBOIHUKOBBIN 11O

33 MATHUTHOE IIOJIE

3.3.1 MexaHnueckoe B3auMOJAEHCTBHE MarHUTOB. MarnutHoe mnose. Bektop
MarHUTHOM  MHAYKOUH.  lIpUHOMO — Ccymeprno3unuMy  MarHUTHBIX
noneii: B=B,+B, +...
JIMvHUM WHAYKIMA MarHUTHOTO moiisi. KapTuHa JNMHUN WMHAYKIHK
MarHUTHOTO TIOJISi IOJIOCOBOTO M TOAKOBOOOPA3HOTO TOCTOSIHHBIX
MarHuTOB

3.3.2 | OnbIT Opcrena. MaruutHoe moJje NpoBoJHMKA ¢ TOKOM. KapTtuna nunuii
WHAYKIMA MarHUTHOTO TIOJIA JJIMHHOTO TMPSIMOTO TPOBOAHHMKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOTHHIKA, KATYIIIKU C TOKOM

333 Cuita Amriepa, ee HalpaBJICHUE U BEJIMYMHA:
F, = IBl sin0 rpe O - yron mexay HanmpaBieHHEM IPOBOIHUKA H
BEeKTOpOM B

334 _ .
Cuna JlopeHa, ee HanpabieHHe U Bemuuua: Loy = |6] | VBsSInQ | rpe
O - yron mexny Bekropamu U u B . JIpuskeHHe 3apsKeHHON YacTUIIBI
B OJTHOPOJHOM MarHHUTHOM TIOJIe

34 DJIEKTPOMATHUTHA S UHAYKIUA

34.1 [ToTox BekTOpa MarHUTHOM MHIYKIIUH:
®=BS=BScosa

34.2 | Bnenue snekTpoMarHuTHON MHAYKIMHU. D/1C nHIyKIMn

343 3aKOH JIEKTpOMarHuTHOM nHaykuun dapanes:

— A_CD =—d
At At—0

t

E =

1




3.44

;L

1”

JUTMHOM 1, TBIKYIIEMCS CO CKOPOCThIO U / \%
/ v

(U J_ l ) B OTHOPOAHOM MArHvuTHOM IIOJIC B: / 7

|El~| = Blvcosa rpe O - YIOJI MeK 1y BekTopoM B 1 HopMaisio 71 K

OJ1C MHAYKIMY B IPSIMOM MPOBOJHUKE

/“Hl

—

TLIOCKOCTH, B KOTOPOii nexat Bektopsl [ u U j;ecu [ L. B u 0 L B

.10 |E;|=Blv

345 [IpaBuno Jlenuna
3.4.6
NHIyKTUBHOCTB: L= 7 , i @ = LI
Al :
Camounnykuus. JIC caMOMHAYKITNU: E,=-L— =—LI,
At At—0
3.4.7 L] 2
DHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM: WL =—
3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHU A 11 BOJIHbBI
35.1 KomnebarenpHblit KOHTYD. CBo0OOHBIE
AJIEKTPOMArHUTHBIC KoieOanus B HAeaTbHOM . J
KoJ1e0aTeIbHOM KOHTYpE: C I
q(1) =g sin (01 + @, )
1(t)=q, = 0g,, cos(ot+¢,) =1, cos(wr+q,)
27 1
®dopmyna Tomcona: T =2\ LC , otkyna @ = = )
pMy. Y T f I.C
CBs13b aMIUTATYIBI 3apsi/ia KOHJICHCATOpa ¢ aMIUTHTYION CHIIBI TOKA MPH
CBOOOIHBIX AIIEKTPOMATHUTHBIX KOJIe0aHusIX B HAAEaTbHOM
KOJIEGATENBHOM KOHTYPE: Tmax = —
352 3aKoH COXpaHEHHsI SHEPTUHU B UACATLHOM KOJebaTeIbHOM KOHTYpE:

cu® LI’ cu’ LI’
+ = = =const .
2 2 2 2




353

BbIHyXI€HHBIE 3IeKTpOMarHuTHbIE Konebanus. Pesonanc

354

[Tlepemennsiii  Tok. Ilpous3BoacTBo, mepenaua W morpebieHue
IIEKTPUYECKON IHEPTUU

3.5.5

CBolicTBa QJICKTPOMAaruuTHBIX BOJIH. Bzanmnuas OpHEHTAId BEKTOPOB B

JeKTpoMarHuTHoi Bonue B Bakyyme: E | B 1 ¢

3.5.6

Mxama QJICKTPOMAaruuTHBIX BOJIH. HpI/IMeHCHI/Ie SJICKTPOMArdHMTHBIX
BOJIH B TCXHHUKEC U 6LITy

3.6

OIITHUKA

3.6.1

IIpssMonuHENHOE pPACIPOCTPAHEHUE CBETa B  OJHOPOAHOW Cpele.
Todveunslii ucTounuk. JIyd cBera

3.6.2

3axoHs! oTpaskenns ceera. O =
alp

S/

3.6.3

[TocTpoenne n300pa’keHMiA B TUIOCKOM 3epKajie

3.64

3aKOHBI IPEJIOMIICHHS CBETA.

i

[Ipenomnenne cpera: 7481 0L =1, sinf3
AGCONMIOTHBII M0Ka3aTeNb MPEIOMICHHUSL:

n == —

OTHOCHUTEIBHBIA OKA3aTENh MPCIOMIICHUS: " “orn

Xox 1ydeil B mpu3Me.

CooTHOIIEHHE YacTOT M COOTHOLIEHHWE JUIMH BOJH IIPH IEPEX0Je
MOHOXPOMAaTHYECKOIO CBETA Yepe3 IPaHMIly pa3jena ABYX ONTHYECKHX
cpen:

V=V, nA =nh,

3.6.5

ITonHOE BHYTpEHHEE OTpaKECHUE.
IlpemenbHbIid  Yyron TIOJHOTO BHYTPEHHETO  May<H,
OTPAKEHHUS:

: I n
sino,, =——=—
n n,

OTH

3.6.6

ColOuparomue u pacceuBaroinue JuH3bL. ToHkas nuH3a. DokycHoe

1

F

pacCToOAHUC U ONITUYCCKAA CHUJIa TOHKOM JIMH3HI; D=




3.6.7

®opmyJiia TOHKOM JIUH3bL: d
A
1 1 1
1*\ h
VBennucHue, 1aBacMoe JUH30M: f

_h_l] v
H d
B ciiyuae pacceuBaronieil JIMH3bI:

o _lf

=—="—x1
H d

3.6.8

XoJ iayda, MPOLIEIIEro JUH3Y 0] IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuyeckoil ocu. IloctpoeHne n300paxeHU TOUKU U OTPE3Ka MPsIMON B
COOMPAIOLIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMax

3.6.9

CDOTO&I'IHapaT KaK ONTHYECKUI HpI/I60p. I'ma3 xak onTuyeckas cucreMa

3.6.10

Untepdepenuss  ceera.  KorepeHTHble  HMCTOYHUKHU. Y CIOBHS
HaOJIOZCHNST MaKCUMyMOB W MHHHMYMOB B HWHTEpPQEpPEHIIMOHHON
KapTUHE OT JABYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHKOB:

MaKCUMYMBI - A= 2m5 ,m=0,+/-1,+/-2,+/-3, ...,

A
MHHHMYMBI - A= (2m+ 1)5 ,m=0,+/-1,4/-2,+/-3, ...

3.6.11

Hudpakmust cera. JudpaxkimonHas perierka. YcIoBUE HaOIIOIEHUS
IJIaBHBIX MAKCUMYMOB TP HOPMAJILHOM TaJIEHUU MOHOXPOMAaTHYECKOTO

CBETA C JUTMHOMN BONHBI A Ha PElIeTKy ¢ mepruooM d:

dsinQ, =m\ =0, 4/-1,4/-2,+/-3, ...

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIN3M

4.1.1

T'unoresa M. ITnanka o kBanTax. dopmyna ITnanka: E = hv

hc
dotonsr. DHeprus dorona: £ = AV = 7 = pc.

Nmmnynsc porona: P = — = =
C C




4.1.3

®otorddext. Onpitel A.I'. CtoneroBa. 3akoHbl poTod3ddexra

4.14

VYpaBuenue DiiHmireitHa 11 GoTtodddexTa:

Ed}orona = ABbIXO,Ela + EKI/IH maxs

hc _ _ hc
rae E(bOT()Ha = hV = 5 ABLIXO,I[a - hVKp -
A A,

> KAHmMax 2 3an

4.1.5

I[aBJ'IeHI/Ie CBETa. I[aBJ'IeHI/Ie CB€Ta Ha IIOJJHOCTBIO OTpa’Xarollyro
MMOBCPXHOCTH U HA TOJHOCTBHIO ITOTJIOIIAIOITYTIO ITOBCPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

IInanerapnas mozens aroma

422

[Tocrynatel bopa. M3mydenue u morjouieHne (HOTOHOB MPH TIEPEXojie
aToMa ¢ OJTHOTO YPOBHS SHEPIUU Ha JPYToi:

hv _ he

mn

|5, E,|

mn

423

JInHelyaTele CIIEKTPBI.

CriexTp ypoBHEl 3HEPIrUU aTOMa BOJOPOJIA:

-13,6 3B
En ZT,n:I,Z,?),...

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyknonnast monens siapa [eitsenGepra - VBanenko. 3apsan spa.
MaccoBoe uuncio siapa. M3oTomnst

4.3.2

PajinoakTHBHOCTb.
A A4 4
Anba-pacriax: 7 X >z, Y +,He.
bera-pacnan.
5 A A 0 <
DIIEKTPOHHBIH P-pacman. ;X >, Y+ e+V,.
A A 0~
TMosutponnsiit P-pacman: ; X =7, Y +_e+v,.

IN'amma-uznydenue

433

t
3aKoH pagroaKTUBHOIO pacnana: N ( t) =N,-27.




t
[TycTh m - Macca pagnoakTUBHOTO Bemiectsa. Torma z, ([) =my-2 T

434  |Snepusie peakuuu. [lenenrie u CUHTE3 sAEp




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. ®wuswmka.l0 kmacc:yqe6. s oGmeoOpa3zoBar.opranu3aiuii: 6a3oBblil ypoBeHs / I'.4.
Mskumes, b.b. byxosues, H.H. Corckutii ; mox pen. H.A. IlapdentbeBoit. — 4-e uzm. —
M.: IIpoceemenne, 2018. — 416 c.:un. — (Knaccuyeckuii Kypc).

2. ®wusuka.ll kmacc: yueb. s obmeoOpa3oBaT.opranu3anuii: 6a3oBelii yposens / .51
Mskumes, b.b. byxosnes, M.B. Yapyrun ; mon pen. H.A. IlapdpentseBoid. — 5-¢ u3m. —
M.: [Ipocsemenne, 2018. — 432 c.: [4] 1. un. — (Knaccuueckuii kypc).

3. CoOopnuk 3anay no pusuke. 10 — 11 kimaccel: mocodue it 001eoOpa3oBaTeIbHbBIX
yupexaenuii: 6a3oBbiii 1 npoduibHbii ypoBau/ H.A. IlapdentseBa. — 3-e uza. — M.
[Tpoceemenue, 2010. — 206 c.: un. — (Knaccuyecknii Kypc).

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®denepanbHbIi rocy1apCcTBEHHBIM 00pa30BaTENIbHBIN CTAHIAPT CPETHETO
(mosuoTrO0) 001Iero oopazoBanus. Crapias mkosa. 10-11 kiaccel. - YTBepKIeH
npuka3om Ne 413 MunoOpHayku Poccun.

2. @wuzwmka.l0 kmacc:yued. s o6meoOpa3zoBar.opranu3aiuii: 6a3oBblil ypoens / I'.4.
Mskumes, b.b. byxosues, H.H. Cotckwii ; mox pen. H.A. IlapdentbeBoii. — 4-¢ u3m. —
M.: [Ipocsemenne, 2018. — 416 c.:un. — (Knaccuueckuii kypc).

3. ®wuswmka.ll kmacc: yue0. [l o6meoo6pa3oBaT.opraHu3anuii: 6a3oBbiid ypoBeHb / .51,
Msikuies, b.b. byxoBues, M.B. Yapyrun ; nox pen. H.A. IlapdentbeBoit. — 5-e uz . —
M.: [Ipoceemenne, 2018. — 432 c.: [4] 1. un. — (Knaccuyeckuii Kypc).

4. Coopnuk 3amau o gusuke. 10 — 11 kmaccsl: mocodue st 0011e00pa3oBaTeNIbHBIX
yapexaeHui: 6a30Bbiil 1 npodunsHbl ypoBHu/ H.A. ITapdentbeBa. — 3-¢ u3a. — M.:
[Ipoceemienue, 2010. — 206 c.: un. — (Knaccuyeckuii kypc).

5. ®usuka. 3agaunuk. 10—11 xi1.: mocobue ams o0ieodpazoBat. yupexaeHui /

A.I1. PermkeBuu. — M.: [Ipoda, 2015.

6. CoOopnuk 3ana4 no gusuke: 10—11 xnaccst / O.U. I'pomueBa. — M.: M3parenseTBo
"Ox3amen", 2015.

7. Temaruyeckue KOHTPOIBHBIE U CAMOCTOSITENbHBIE paboThI 1o pu3uke. 10 kacc /
O.U. I'pomrieBa. — M.: U3narenscTBo "DK3amen", 2012.

8. TemaTuueckrie KOHTPOJIbHBIE U CAMOCTOATEIbHBIE PaboTHI MO (usuke. 11 kiacc /
O.U. I'pomrieBa. — M.: U3narensctBo "DK3amen", 2012.

9. KauecTBeHHbIe 3a1auH 10 (U3HKE B cpeAneit mkone. [locobue mist yunreneit /

M.E. Tynpunnckuii. — M.: IIpocsemenue, 1972.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHUS»

http://nsportal.ru - counanbHasi ceTb pAOOTHUKOB 00pa30BaHUs.
http://markx.narod.ru/pic/ - ¢u3smka B IIKOJIE.
http://festival.lseptember.ru/articles/ - hectuBans negarornueckux uaen «OTKPBITHIN
YPOK».

http://www fizika.ru/ - cailT 11s yuureneil U3UKHU U UX YUEHUKOB.
http://www.physics.ru/ - maTepuaibl o GU3MKE.

www.ege.edu.ru - mHpopMmanmonHkIi moptan EI'D.

http://school — collection.edu.ru/ - enqunas komiekuus [{OPoB
https://eobraz.ru/roToBble-paboune-nporpaMmbl-no-HOBOMY-{/

O https://myotveti.ru/¢usuka-10-11-knacc-pabouas-nporpamma-2023-2024-yue/
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12.

13.

14.

15.

16.

17.

18.

19.

https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-
obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
Enunas komnexius nudpoBbIx 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30
OTtkpbITas Gpusnka
http://www.physics.ru/courses/op25part2/design/index.htm
l"azera «1 ceHTAOps»: MaTepHabl IO (PU3KUKE
http://1september.ru/
decTUBAIb NEJArOTHYECKUX UlIe «OTKPBITHIN YPOK»
http://festival.1september.ru/
dusuka.ru
http://www fizika.ru
KM-m1kona
http://www.km-school.ru/
DNEeKTPOHHBIN YICOHUK
http://www.physbook.ru/
Camas Oonbias snekTpoHHas Oubnmuoreka Pynera. [louck KHUT U )KypHaJIOB
http://bookfi.org/
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