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HOACHUTEJBHAA3SAIINCKA
Pabouas nporpamma cocraBieHa Ha ocHoBe denepanbHoil pabouei

porpaMmbl cpefHero  odmero oOpazoBanusi no ¢usuke s 10-11 kmacca
(rymanuTapHbIi TpoduIIb)

Ha wusyuenue orBoautcst 68 wacoB: B 10 kimacce — 34 wyacoB (1 waca B
Heaemo), Bl 1knacce—34yacos(lyac B HEEIIO).

COJEP)KAHUE
OBYUYEHUSI10KJIACC

Pasznenl.@u3uKauMeTOABIHAYYHOT OITIO3HAHM S

Ouznka— HayKa 0 npupoje.Hayunsie METO/IbI
MO3HAHUSAOKpY KatoIeroMmupa. PoapskcrnepruMeHTan TeopuMBIIPOLIECCETTO3HAHUSITIP
UPOJIbL. DKCIIEPUMEHT BOUBUKE.

MopenupoBanue  Qu3Myeckux — SABJIEHUHM U mpoieccoB.  Hayunbie
runoTe3bl. Pu3nvecKkue 3aKoHbl M TEOPHH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX
3aKOHOB. [ [pUHIIUIICOOTBETCTBUS.

Ponrp u w™ecro ¢usuku B (GOPMHUPOBAHHHM COBPEMEHHON Hay4YHOMU
KapTUHBIMHUPA, BIPAKTHUECKOUIEATETbHOCTUITIOICH.

Jlemoncmpayuu

AHanoroBele W IU(GPOBBIC HM3MEPUTEIBbHBIC MPUOOPHI,

KOMITBIOTEPHBICTATUNKH.

Pa3znen2.Mexanuka

Temal . Kunemamuxa

MexannueckoenBuxeHrne. OTHOCUTEIbHOCTbMEXaHUYECKOT OIBUKEHHUSI.
Cucremaotcuéra. TpaekTopusi.

[lepemelenne,cKOPOCTh(CPEIHSIACKOPOCTh, MTHOBEHHASICKOPOCTh ) UYCKOPEHU
eMaTepuagIbHOUTOYKH, UXITPOEKIIMMHAOCUCUCTEMBIKOOPAUHAT. CI0KEHUENIEPEM L]
€HUMHUCII0KEHUECKOPOCTEM.

PaBHOMEpHOEMPABHOYCKOPEHHOCTIPSMOIMHEHHOe IBIKEeHHE. [ padnkn3aBucu
MOCTUKOOPANHAT,CKOPOCTH,YCKOPEHUS, Ty TUUTIEPEMEIEHUMATEPUATIbHOUTOUKHO
TBPEMEHHU.

CBoboHoenaneHue. Y CKopeHUECBOOOTHOTOITa ICHHMS.

KpuponmHeitHoenBruxenue. J|BuxkeHneMaTepruaaibHOMTOUYKUIIOOKPYKHOCTH €
MOCTOSIHHOM o MO/TYJIIO CKOPOCTBIO. Yrnosas CKOpOCTb,
nuHelHasckopocTh. [lepuoanyactoraoOpanieHusl.
[{eHTpOCTPEMUTEIILHOEYCKOPEHUE.

TexHnYeCKHeyCTPpONCTBANIIPAKTUYECKOETPUMEHEHHE :CITUIOMETP, IBUKECHHE
CHAapAJ10B,ICITHBIEUPEMEHHBIETIEPE AU H.



Jlemoncmpayuu

MonenbcucTeMpl OTCYETA, UITFOCTPALUAKUHEMATUYECKUX
XapaKTEPUCTUKIBUKECHUS.

[IpeobpazoBaHnEIBUKEHUNCUCTIONIB30BAHUEMITPOCThIXMEXaHU3MOB. [lanenue

TEJIBBO3YXEUBPA3PEIKEHHOMITPOCTPAHCTBE.

HaGmonenuenBuxenusTena,0poeHHOr 0o AyTIOMKI OPU30OHTYUTOPU30HTATh
HO.

N3mepenue yckopeHusi CBOOOTHOTO

najienusi. HanpaBneHMECKOpOCTUITPUABUKEHUMTTOOKPYKHO

CTH. Yuenuueckuti sxcnepumenm,1abopamoprviepabomeol

N3yyeHne  HEpaBHOMEpPHOrO  JBMXKEHUST C  LEJIbI0  ONPEACICHUS
MTHOBEHHOMCKOPOCTH.

HccrienoBaHHECOOTHOMIEHUSIMEKTYTTY TSIMU, PO ICHHBIMUTEIIOM3AI0CIIEI0B
aTeJbHbIEPABHBICTIPOMEKYTKUBPEMEHUTIPUPABHOYCKOPEHHOMIBUKEHUNCHAYATIBH
OMCKOPOCTHI0,PABHONHYIIIO.

N3ydeHune nBUXKEHUS 1IapUKa B BA3KOU

KUJKoCTU. VI3yueHue ABMKEHUATENA,0pOIIIEHHOTOrOPU30HTA

nbHO. Tema?l. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmumnes. IlepBwii  3axkoH  HeroToHa.
NHepunaibHbIECUCTEMBIOTCUETA.

Macca Ttena. Cwuma. IlpuHmun cyneprno3uuuv cwi. BrTopoil 3akoH
HeroTonamsimarepuansHodTOuky. TpeTni
3akoHHbIoTOHAIsIMaTepUaIbHBIXTOUEK.

3akonBcemupHorotsaroteHus. Cunatsxectu.l leppaskocMUYECKasICKOPOCTb.

Cunaynpyroctu.3akosl 'yka.Becrena.

Tpenune. Bunabl TpeHus (NOKOS, CKOJbXEHUS, KadeHus). Cuna TpeHUs.
Cyxoetpenue. Cuna TpeHUS CKOJIBKEHUA M cuiia TpeHus mokos. Koaddumment
TpeHus1. CuiaconpoTUBICHUATIPUIBUKCHUUTENABKUIKOCTUNIIUTa3€.

[TocTynarensHOCHBpAIIaTEIbHOCIBUKECHIEAO0COMIOTHOTBEPAOTOTENA.

MOMEHTCHIIBIOTHOCUTENBHOOCUBpAlLleHUs. I [neqocuel. Y cioBUsIpaBHOBECHST
BEpAororena.

TexXHNYEeCKHEeyCTPOUCTBANNIPAKTUYECKOETPUMEHEHHE . TTOIIUITHUKH, IBUKEH
HMEHUCKYCCTBEHHBIXCITYTHUKOB.

Jlemoncmpayuu

SIBnenuenHepIyn.

CpaBHeHueMaccB3anMoiecTByomuxresn. B

ToponzakoHHBIOTOHA.

Nsmepenne

cuin.CnoxxeHuec

WJL.

3aBUCHUMOCTBhCHIIBIYITPYTOCTUOTAC(HOPMALIUH.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U



nasieHun. CpaBHEHUECWIITPEHUATIOKOS, KAU€HUST HCKOJIbKECHUSI.
YcnoBusipaBHOBECUATBEpAOTOTENA. BUnibipaBHOBECHS. Yuen
uyecKull 9KcnepumMenm, 1abopamophubie

pabomueiI3yyeHne 1BUKEHUSOPYCKaOHAKIOHHONIIOCKOC
TH.

UccnenoBanne 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIONIUX B TPYKUHE
Upe3nHOBOMOOpasIe,oT uxaepopmariuu.

HccnenoBanneycioBUMPaBHOBECUATBEPAOTOTEINA, UMEIOIIETOOChBPALLICHUS.

Tema3.3axonvicoxpaneHus eMexanuKe

NMnynbecMmaTepuaibHONTOUKH(TENA),CHCTEMbIMATEpUATbHBIXTOUSK. UMITYThC
CUJIBIMM3MEHEHUEUMITYJIbCcaTeNa. 3aKOHCOXPAHEHUAUMITYJIbCA. PEaKTHBHOEIBUKEH
ue.

PaboTtacunbl. MOIIIHOCTHCHITBI.

KunetnueckasnneprusimarepuaabHOUTOYKH. TeopeMaoOn3MEeHEHUUKUHETHYE
CKOMDHEPTUH.

[TorennuanpuassHEprus. [loTeHIIUATBHASIHEPTUA Y TPYT01ehOPMUPOBAHHOMTT
pyxuHbL [ loTeHITMaTEHASIHEPTUATEIABOIU3UITOBEPXHOCTU 3EMITH.

[ToTeHnuanbHbIENHETTOTEHITUATbHBIECUITBL. CBI3bPaO0THIHEMOTEHIIMATTBHBIXC
UJICU3MEHEHNEMMEXaHNYECKOMIHEPTUUCUCTEMBITEIN. 3AKOHCOXPAHEHUAMEXaHUYEC
KOMDHEPTHH.

YpyruenHeynpyruecToIKHOBEHUSI.

TexHuueckne yCTpPOIICTBA M MPAKTUYECKOE MPUMEHEHHE: BOIOMET,
KOIEP, TPy KUHHBIMITUCTOJIET, IBUKEHUEPAKET.

Jlemoncmpayuu

3aKOHCOXpaHEHUSUMITYJIbCA.

PeaxtuBHOE IBHKEHNE.

[lepexoanoTeHIMaTbHONYHEPT UM BKUHETUYECKYIONOOPATHO.

Vuenuueckuii sxcnepumenm,iabopamoprviepabomol

N3yuenneabCcomOTHOHEYTPYTOroy1apaciOMOIIBIOIBYXOITMHAKOBBI XHUTSTHBIX
MasITHUKOB.

HccnenoBannecBsa3upadOTHICHIIBICU3MEHEHUEMMEXaHMYECKOMIHEPT UUTEIaHA
MIpUMEPEPaACTKEHUSIPE3NHOBOT 0Ky Ta.

Pazgen3.MonekyasipHasipusnkauTepMoIMHAMUKA

Temal.OcHo8bIMONEKYIAPHO-KUHEMUYECKOUMEOPUU

OCHOBHbIE  TIOJIOKEHHSI ~ MOJICKYJISIPHO-KMHETUYECKOM TEOopuH U  HUX
onbITHOE0OOCHOBaHUE. bpoyHoBckoeaBuxkenue. {ud dysus. XapakrepIBHKCHUSUB3
aMMO/ICCTBHUSYACTHUIIBEIIECTBA. MOIENUCTPOEHUATA30B, ) KUAKOCTEMUTBEPABIX TEIl
U OOBSICHEHHE CBOMCTB BeIeCTBA Ha OCHOBE JTHUX Mojenei. Macca
npasmepbeiMosiekyil. KonnuectBosemectra.l loctossuras ABoraapo.

TermmoBoe  paBHoBecue. Temmepatrypa u e€ wu3mepenue. lllkana
temneparypllenbcus.



MopaensuaeanbHororaza. OCHOBHOCYpaBHEHUEMOJIEKYIISIPHO -
KMHETUYECKOUTEOpUUHUIealIbHOrora3a. AOCoNoTHasTeMIIepaTypakakMepacpeaHe i
KMHETHUYECKOMIHEPTUUTEILIOBOrOBMKEHU IuacTuIrasa. [llkanaremneparyp
KenpBuna. ['a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelpona.3akoH
JlanpToHa. N3onponeccsl B UJICAUTBHOM rase c IIOCTOSIHHBIM
KoJumdyecTBOMBelIecTBa. [ paduueckoenpeicTaBIeHUEN30MPOIIECCOB: U30TEPMa, N30
xopa,u3obapa.

TexHn4uecKkneycTponCTBANIIPAKTUUECKOSCTTPUMEHEHUE . TEPMOMETP,0apOMeETp.

Jlemoncmpayuu

OnbIThl, A0Ka3bIBAIOIINEIUCKPETHOECTPOCHUEBEIECTRA,

dboTorpaduMMOIIEKyIOPTaHUYECKUXCOSTUHCHUM.

OnbrTeimonud Gy3umxkuaKocTennrazos.M

0J1eJIbOPOYHOBCKOTOJIBHKCHUS.

MoaenvonbiTalllTepHa.

OMBITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE

MEKMOJICKYJISIPHOTOB3aUMO/ICUCTBUSI.
Mojienb, WILTIOCTPUPYIOIIAs IPUPOAY AABICHUS ra3a Ha CTCHKU
cocya.OnbIThI, WJUTFOCTPUPYIOLIUE YpaBHEHHE
COCTOSIHUS UJEaIbHOTO Ta3a,
U30IPOIIECCHI.

Vuenuueckutiskcnepumenm,iabopamoptvlepabomul

OmnpeneneHneMacchIBO31yXaBKIaCCHOMKOMHATEHA0CHOBEU3M epEHU 00 BEMAK
OMHATBI,IaBICHUSUTEMIIEPATYPBIBO3 1y XaBHE.

HccnenoBanne3aBUCUMOCTUMEKTYIAPAMETPAMUCOCTOSHUS PA3pEKEHHOTO
rasa.

Tema2.0OcnosbimepmoouHamuKu
TepMmoanHamuueckascucremMa. BHyTpeHHASI S HEPrUsATEPMOANHAMUYECKON
CUCTEeMBI M cmocoObl €€ wm3MeHeHusa. KomuwdecTBo TemnoTel W pabora.
BHyTpeHHsIs HEpTUs10IHOATOMHOTOMiealbHOTOra3a. BuapItenonepeaun : Temion
POBOJHOCTB, KOHBEKIIHS, W3JIyYCHHUE. VY nenbHas TEIUIOEMKOCTD

BelecTsa. KonnuecTBOTEIIOThIIPUTEILIONEPEAAYE.

[TorstueobamguadbaTHommporiecce. [ lepBriiizakonTepMognHaMuku. [ [pumerneHn
enepBOro3akoHaTepMOIMHAMUKUKH30TIporieccam. [ paduieckasuaTepnperanusapad
OTbITa3a.

Bropoii  3akon  TepmommHamukud.  HeoOpaTumocTh  mpoIECCOB B

npupoae. TernossieMainHbL. [ [pHHIANBIIEICTBUA TEIIIOBBIXMALIVH.
[IpeoOpazoBaHusIIHEPTUUBTEILIOBRIXMAITHHAX. KO3 pUIIMEHTIIONE3HOT 01 CTBUS
tertoBoMMainnbl. LukinKapHouerokoshpuureHTnoe3HoroqeicTBus. IKOJI0Tnye
CKHENPOOIEMBITEIIOIHEPTETUKH.



TexHuyeckue YCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHECHUE:
JIBUTaTEILBHY TPEHHETOCTOPaHUSL,0bITOBONXOJIOUIBHUK,KOH
TULIMOHED.

Jlemoncmpayuu

N3meHneHneBHyTpeHHENIHEPTrUUTEIAIPUCOBEPIICHUUPAOOTHI: BEIIIETIIPOOKUU
30y TBUIKUIIOAAEHCTBUEMCKATOTOBO3/1yXa, HArpeBaHU eI YU PaBIATYHHOUTPYOKEyT
EMTpeHUs(BUICOIEMOHCTPALINS ).

N3meneHneBHyTpeHHEHIHEPT UM (TEMITEpATyPhI)TEIANIPUTEILIONEpEaaye.

OmnbITnoanadaTHOMYyPaCIIMPEHUIOBO31yXa(OMBITCBO3TYIITHEBIMOTHHUBOM ).

Mogenn  mapoBod  TypOWHBI, JBUTATENIsT BHYTPEHHEro  CrOpaHwus,
PEaKTUBHOTOJIBUTATEIIA.

Vuenuyeckuiiskcnepumenm,iabopamoprovlepabomoi

N3mepenneyaenbHOUTENIIOEMKOCTH.

Tema3.Azpecamuviecocmoanusaseuiecmea. Dazosvienepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcmapenue u kuneHue. AOCOTIOTHas
MOTHOCHUTENIbHASBIIAXKHOCTHBO3TyXa. Hackiennbiiinap. Y genpHas Teriotanapooop
a30BaHUs1.3aBUCUMOCTb TEMIIEPATYPHIKUIICHUSOTIABICHHUS.

Teépnoe Ttemo. Kpucrammmueckue wu amopdHble Tena. AHU30TPONUS
cBoucTBKpUCTAILIOB. Kuakuekpuctamibl. CoBpeMeHHblieMaTepuaibl. [ naBneHnenkp
ucTayum3anus. Y genpHasreroTamiasienus. Cyoaumarnus.

YpaBHeHHETEIIIOBOTOOATIAHCA.

TexHUYeCKUEeyCTPOUCTBANTTPAKTUIECKOCTTPUMEHEHHUE .TUTPOMETPHUTICUXPOME
TP, KaJOPUMETP, TEXHOJOTHMM  TIOJYUYEHHSI COBPEMEHHBIX MaTepUaJIOB,
BTOMYHMCJICHAHOMATEPUAJIOB, UHAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolCTBaHACHIIICHHBIXIIAPOB.

KunenuenpunonmxkennomaasiaeHuu. C

OCOOBIM3MEPEHUS BIAKHOCTH.

HaGmronenreHarpeBaHUSUILIaBICHUAKPUCTALTHYECKOTOBeecTBa. JleMoHCcTpa

UUSKPUCTAILIOB.

Vuenuuecxkuiiskcnepumenm,iabopamopnuvlepabomoi

N3MepeHnEeOTHOCUTENLHONBIIAXKHOCTABO31yXa.

Pa3znend.daekTpoamHaMuKa

Temal. Inekmpocmamuka

DnekTpu3auusTeNn. JiIeKTpuueckuiizapsia. JAsaBuaasnexkrpuueckux3apsaaon. [ Ip
OBOJHUKU,TUSIICKTPUKUHUIIONYITPOBOJHUKHN. 3AKOHCOXPAHEHHUAAIEKTPUUECKOT 03ap
anaa.

B3aumoperictBue 3apanoB. 3akoH Kynona. ToueuHbli 3ieKTpuUyecKui
3apsa. dnekrpuueckoenone. Hanpsx€HHnocTeanekTpuyeckoronos. [ [puniumn



CYIEPIIO3ULIUU DIIEKTPUYECKUX TIOJIEH. Jlnaun HaNpPsKEHHOCTH
AIEKTPUYECKOTOIOJIA.
Pabotacumnexrpocratnueckoromnosns.[lorenunan.Pasnocrenorenuuanos.p
OBOJIHUKHHINDIIEKTPUKHBIIEKTPOCTATUHYECKOMITONE. JINUDIEKTPUUECKASITPOHULIAEM
OCTb.
DnekTpoEMKOCTh. KoHIeHCaTOP. DNEKTPOEMKOCTHIIOCKOTOKOHIEHCATOPA.
DHeprus3apsKEHHOTOKOHIEHCATOPA.
TexHn4eCKHEeyCTPONCTBANIIPAKTUYECKOETPUMEHEHUE :DIEKTPOCKOIL,AIEKTPO
METP,3JIEKTPOCTaTUYECKASI3ALUTA,3a3€MIICHUEAIEKTPOTIPUOOPOB,KOHEHCATOP,KO
NIMPOBAJIbHBIMAIIIIAPAT,CTPY MHBIMIIPUHTED.
Jlemoncmpayuu
Y CcTpOoNCTBOUMIIPUHIUIIIEUCTBUARIEKTpOMETpa. B
3aMMO/IEICTBUEHARIEKTPU30BAHHBIXTE.
DIEKTPUYECKOE TI0JIE 3aPSKEHHBIX
Te1.1IpOBOTHUKHUBIIEKTPOCTATUIECKOMIIO
1e.DJIeKTpocTaTuuecKas3aluTa.
JIMPIEKTPUKUBANIEKTPOCTATUYECKOMIIOJIE.
3aBUCUMOCTh DJIEKTPOEMKOCTU IUIOCKOTO KOHJIEHcaTopa OT
IUIOIIAIUIUIACTAH,PACCTOS HASL MEKIYHUMU U
JIUBJIEKTPUYECKON TPOHULIAEMOCTH.
DHeprus3apsKEHHOTOKOHIEHCATOPA.
Vuenuueckutiskcnepumenm,iabopamoptvlepabomul
N3MepennesneKTpoEMKOCTUKOHIEHCATOPA.
Tema2.llocmoannvtitanekmpuueckuiimok. Tokuspaziuunvix cpeoax
DNEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHMS DIIEKTPUYECKOIO TOKA.
Ncrounukuroka.Cunartoka.[loCTOSHHBINTOK.
Hanpsixenne.3akonOMaaisyyacTKalenu.
DNEKTPUYECKOE COINPOTHUBIICHHE. Y AEIBHOE CONPOTUBIECHUE BELIECTBA.
[TocnenoBaTtenpHOE, TApAILICIIBHOE,CMEIIAHHOECOECTMHEHUETIPOBOAHUKOB.
PaGora oanmextpuueckoro Toka. 3akoH Jlxoyms—Jlenna.
MoOIIHOCTBAIEKTPUYECKOT OTOKA.
DNEKTPOABIKYIIAsCUIIaUBHYTPEHHEECONPOTUBIEHUEUCTOYHUKATOKA. 3aKOH
OwmamsamnoaHoi(3aMKHYTOM )anekTpudeckoienu. KopoTkoezaMbIKaHHE.
DONEKTpOHHAsT ~ MPOBOJAMMOCTb  TBEPIBIX  METAJIOB.
3aBUCUMOCTHCONIPOTUBRIICHUS] METATUIOBOT
Temiepatypbl. CBEpXIPOBOAUMOCTb.
DIIEKTPUUECKUUTOKBBaKyyMe. CBOMCTBAIEKTPOHHBIXITYYKOB.
[TomynpoBogHUKH. CoOcTBenHas 151 pUMECHas
MIPOBOAUMOCTBIIONYIPOBOAHUKOB.CBOMCTBA p—N-
nepexoja.[loaynpoBOIHUKOBBIETTPUOOPHI.
DJIEKTpUYECKU TOK B  pacTBOpax H©  pacIijiaBax  dJIEKTPOJIUTOB.
DIEKTPOIUTUYECKASAUCCOLNALINS. DIEKTPOIIU3.



DNeKTpUIeCKMUTOKBra3zax.CaMOCTOSITENIbHBIMUHECAMOCTOSATEIbHBIAPA3PSL.
Monnus.I1na3zma.

TexHM4eCKHeyCTPONCTBANIIPAKTUYECKOETIPUMEHEHHE :aMIIEPMETP,BOIILTMETP
,pEOCTaT,NICTOYHUKUTOKA,AIEKTPOHArPEBATENBHBICTIPUOOPHI,IIEKTPOOCBETUTENbH
ple TOpUOOpbI, TEPMOMETP COMPOTUBICHUS, BAaKYyMHBIM JHOI,TEPMUCTOPHIN
(doTope3nucTopsl, NOTYNPOBOAHUKOBBIN 1HOJ, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepennecniibITOKanHANPSKEHUS.

3aBUCHMOCTBCONPOTUBICHUSAIUINHAPUIECKUXITPOBOAHUKOBOTIJIMHBI, IO
UIIOIIEPEYHOr OCCUCHUANMaTEpHaIa.

CmenmaHHOECOe TMHEHUETIPOBOHUKOB.

[IpsmMoe wu3MepeHue >IeKTpoABMKyWEed cuibl. KopoTkoe

3aMbIKaHUETaJIbBAHUUYECKOI03JIEMEHTAUOLIEHKABH Yy TPEHHETOCOIIPO
TUBJICHHUS.

3aBUCHMOCTBCOINPOTUBIICHUIMETAIUIOBOTTEMITEpATYpHI. [Ipo

BOJIMMOCTBIJIEKTPOJIUTOB.

HckpoBoiipazpsaaunpoBoAMMOCTbBO3AYyXa. O

JHOCTOPOHHSISITPOBOAUMOCTD JUOMA.

Vuenuueckutiskcnepumenm,iabopamoptvlepabomul

N3ydyeHnecmeniaHHOroCOeIMHEHUSPE3UCTOPOB.

N3Mmepenune  2JIEKTPOABUKYINEHM  CWIbl  HMCTOYHMKA TOKA U €ro
BHYTPEHHETOCOIIPOTUBIICHUS.

Hab6monenunesnexrpoinusa.

MexnpeaMeTHbIECBSI3H

Nzyuenue xypca ¢usuku 6azoBoro ypoBHa B 10 kiacce ocyiiecTBisieTcs
Cy4€TOMCOIep KaTeNbHBIXMEKITPEIMETHRIXCBI3ECKypCaMUMaTEMaTUKH,0M0I0TH
U, XUMHH,Te0TpahUUUTEXHOIOTHH.

Meowxcnpeomemnvie  nousamus, CBSI3aHHBIE c U3y4EHUEMMETOJ0B
HAyYHOTOITIO3HAHMS :SIBJICHUE, HAYYHBIN(aKT,TUoTe3a, pu3ndecKasBeInInHa, 3aKOH
,TEOpHs1,HAOJIIOIEHHE, SKCIIEPUMEHT,MOAECIINPOBAHUE, MO/IE€Tb, U3MEPEHUE.

Mamemamuxka:pemieHneCUCTeMblypaBHEHU I, JIMHEHHASIQYHKITHS, Tapaboa,
runepbona, ux TpaduKd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMH:CHUHYC,
KOCHHYC, TaHI'eHC, KOTaHT'€HC, OCHOBHOE€ TPUTOHOMETPUUECKOE
TOKJI€CTBO,BEKTOPBIMUXITPOCKIIMMHAOCUKOOPANHAT,CII0KEHUEBEKTOPOB.

Buonoeua: wMexaHMuYeckoe JBW)KEHHME B KHBOW mpupoae, auddysus,
OCMOC,TEIUIOOOMEH  KMBBIX OpPraHU3MOB (BHJABI TEIUIONEPENAYH, TEIIOBOE
PaBHOBECHE), JIEKTPUUECKUES BICHUSABKUBOUIIPUPOJE.

Xumus: NDUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE ATOMOB M MOJIEKYII,
MOJIBBEIECTBA, MOJISIPHASIMACCA, TETUIOBBIECBOMCTBATBEP IBIXTEIL, JKUIKOCTEMH



ra3oB,dJIEKTPUYECKUECBONCTBAMETAIIIOB,AIEKTPOINTHUECKASA TUCCOLMALMS, TAIbBa
HUKA.

l'eoepacghus:BnaxxHOCTHBO31YyXa,BETPHI,0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHue JBHKECHUN c
HCIIOJIb30BaHUEMMEXAHU3MOB, YUETTPEHUABTEXHUKE, IO IIIUITHUKN, UCTIOJIb30BAHNE
3aKOHACOXPAHEHUSIMMITYJIbCABTEXHUKE(paKeTa,BOJIOMETUAPYTHE ), IBUTATEIbBHY TP
€HHErocropaHusi, napoBasi TypOWHa, OBITOBOW XOJOAWIBHHUK, KOHIUIUOHED,
TEXHOJIOTMUITOTYYEHUSICOBPEMEHHBIXMATEPUAJIOB,BTOMUYNCIEHAHOMATEPUATIOB, UH
AHOTEXHOJIOTHH,3JIEKTPOCTATHYECKASI3aIMTA,3a3EMIICHUEDIEKTPOTPUOOPOB,KCEPO
KC,CTPYUHBIMITPUHTED,IIEKTPOHAT PEBATEIbHBICTIPUOOPHI,ATIEKTPOOCBETUTEIbHBIETT
puOOpBI,ranbBaHUKA.

11KJIACC

Paznend.dinekTpoguHaMuKa

Tema3.Macnummnoenone. IneKkmpomazHUMHAAUHOYKYUA

[TocTossHHBIEMarHuTHL. B3anMo 1€ iCTBUETIOCTOSHHBIXMAarHUTOB. MarHUTHOETIO
ne.BekropmarHuTHOMUHYKIMH. [ [pUHITUTICYTIEPIIO3UITMMMAT HUTHBIX
noJieit. JImann MAarHUTHOH VHIYKIIWH. Kapruna JIMHUU
MAarHUTHOMUHYKIIMUIIOJISIIOCTOSIHHBIXMAr HUTOB.

MarnuTHOenonenpoBoIHMKacTOKOM. KapTHHATMHUMMH Y KIUMMArHUTH Or o1l
OJIINIMHHOTONPSIMOT OITPOBOAHUKAN3aMKHY TOT OKOJIBLIEBOIOIIPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpctena. BzaumoaeicTBue NpoBOJHUKOB CTOKOM.

CunaAmnepa,e€Mo1yIbMHAIIPABIICHUE.

Cuna JlopeHuna, €€ Monyidb W HampaBlieHHE. JIBW)KEHHE 3apsKEHHOU
YaCTHUIIBIBOJHOpOAHOMMAaruutHomnoe. Paboracunsi/lopenta.

SIBIEeHUEINEKTPOMATHU THOMMHAYKIIMU. [ [0TOKBEKTOpaMarHU THOUWHTYKIIHH.
DNEeKTPOABIKYIIAsCUIIanHAYKIIMU. 3aKOHAJIEKTpoMarHu THoUnHAykuuudapases.

BuxpeBoeanekTpuueckoenone. INeKTPOABUKYIIAs CUITAnHIYKITUUBIIPOBOHU
Ke,IBIKYILIEMCAIOCTYNaTEIbHOBOAHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBunoJlenua.

NHaykTuBHOCTD. SIBJI€HHECAMOUMHAYKIIMU. DIEKTPOABUKYIIASICUIACAMOUHTY
KIIUH.

DHepPrusMarHUTHOT OMOJISIKaTYIIKUCTOKOM. DI

€KTPOMAarHUTHOEIIOJIE.

TexHn4ueckneycTponCTBANIPAKTUYECKOSTPUMEHEHHE . TIOCTOSIHHBIEMAr HUTHI,
AIEKTPOMArHUTHI,AJIEKTPOIBUTATEIN b, YCKOPUTEIUIIEMEHTAPHBIXYACTULL, MHAYKIUO
HHasIeYb.



Jlemoncmpayuu

OnerTOpcerena.

OTKIJIOHEHHERIEKTPOHHOT Ol yYKaMar HUTHBIMIIOJIEM. JINHUM

VUHIYKIUAMarHUTHOT OTIOJIS.

B3anmoaercTBue 1By XIIpOBOTHUKOBCTOKOM.C

uiaAmmepa.

JelictBuecublJIopeHIIaHaMOHBIIIEKTPOIUTA. SIBITE

HUEIJIEKTPOMArHUTHOMUHTYKIIU Y.

[IpaBunoJlenua.

3aBUCHMOCTBAJIEKTPOABHKYILEUCHIIBINHTYKITAMOTCKOPOCTUM3MEHEHUAMATH
UTHOTOITOTOKA.

SIBneHrecaMOMHAYKIUH.

Vuenuueckuiiskcnepumenm,nabopamoprnuiepabomul

N3ydyeHrneMarHuTHOT OO KaTyIIKUCTOKOM.

HccnenoBanunenencTBus

NOCTOSTHHOTOMarHUTaHaApaMKyCTOKOM.ccie10BaHUESABICHUAAIEKTPOMATrHAT

HOW UHIYKLHWH.

Pa3znenS.Kosie0aHusINBOTHBI
Temal.MexanuueckueurneKmpomacHUmMHbIEKONE0AHUA
Konebarenbnascucrema.CBob0sHBIEMEXaHHUECKHEKOIe0aHus. ['apMOoHnYecK

ue konebanus.llepuom,uactota,ammutyga u  (asza koseOanuit.[lpyXuHHBIN

MAasITHUK. Marematnueckui MAasITHUK. YpaBHeHHUE

rapMoHHYecKuxkojie0anuii. [ IpeBpameHuesHeprum

IPUTaPMOHUYECKUXKOJICOaHUSX.
KonebarenbHblitkoHTyp.CBOOOAHBIEIIEKTPOMATHUTHBIEKOI€OAHUSIBUACAIIbH

OMKOJIe0aTETbHOMKOHTYPE. AHATOTUSIMEXK TyMEXaHNYECKUMHUHAIIEKTPOMArHUTHHIM

ukonebanusimu. @opmynaTomcona.3akOHCOXpaHEHUSIIHEPTUUBUICATHHOMKOIE0AT

€JIbHOMKOHTYPE.
[IpencraBnenue 0 3aTyXaroInX KOJIeOaHUSIX. BrinyxeHHbIE

MexaHndeckuekonedanus. Pezonanc. BeiHyk1eHHbIEAIEeKTPOMArHUTHBICKOJICOaH S

[TepemennsiiiTok. CHHYCOUIaTbHBIATIEPEMEHHBINTOK. MOIITHOCTBIIEPEMEHHOT
OTOKa. AMIIUTYTHOCHIEMCTBYIOIIEE3HAUCHUECHIIBITOKANHATIPSKCHUS.

TpauchopmaTop. IIpownsBoacTBo, nepenaya u notpebJieHne
AIEKTPUYECKONIHEPTUU. DKOJIOTUYECKHE pUCKHU npu MIPOU3BOJACTBE
3JIEKTPOIHEPTUH.

KynbTypancnonb30BaHUA3IEKTPOIHEPTUMBIIOBCEIHEBHOMKU3HMU.
TexHnYeCKneyCTpOMCTBANITPAKTUYECKOEITPUMEHECHHE :3JIEKTPUUECKUIN3BO HOK
,TFEHEPATOPIEPEMEHHOTOTOKA, JIMHUU JIEKTPOIIEpeaay.

Jlemoncmpayuu
UccnenoBanunenapameTpoBKoIeOaTEILHOM CUCTEMBI(TIPY>KUHHBIH



WIMMATEMaTUYCCKUMMAasITHU

Habmronenue 3aTyxaromumx

kosneOanuii. ccne1oBaHMECBOMCTBBBIHY K IEHHBIXK

onie0anuii. Habmonenuepesonanca.

CBOOOIHBIEANEKTPOMArHUTHBIEKOJIEOAHNS.

OcuumiorpaMMbl  (3aBUCMMOCTH CHJIBI TOKAa M HAIpPSKEHUS OT BPEMEHM)
IUISIJIEKTPOMArHUTHBIXKOJIEOaHU M.

Pe3oHaHcnpumnocnenoBaTeIbHOMCOEIMHEHUNPEZUCTOPA, KATYIIKUMHTYKTUBH
OCTUMKOHJIEHCATOPA.

MopaenbaIuHUUAIIEKTPOoIIepeAayH.

Vuenuueckuiiskcnepumenm,iabopamopnuvlepabomuol

HccnenoBanue 3aBUCUMOCTH TEpHUOAa MalblX KoJieOaHUM TIpy3a Ha HUTU
OTJIJTMHBIHU TUUMACCHI TPY3a.

HccnenoBannenepeMeHHOr0TOKABIIETMU3ITOCIIEI0BATEIbHOCOSIUHEHHBIXKOH
J€HCAaTOPa,KaTyIIKUUPE3UCTOPA.

Tema2.MexanuueckueuzieKmpomazHUmHble801Hbl

MexaHnuecKkueBoIHbI, ycinoBuspacnpocrpaneHus. [ lepuoa. Ckopoctepacnpoc
TpaHEeHUsMTIMHABOIHBL [lonepeunbienipo101bHbIeBOIHBL IHTEphepeHusuudp
aKIUSIMEXaHUYECKUXBOJIH.

3Byk.CkopocTh3ByKa.l poMkocTh3ByKa. BeicoTaTona. TeMOp3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. YCJOBUSl H3JIYYEHHUS] DIIEKTPOMATrHUTHBIX
BOJIH.B3anmHuass opueHTtanuss BekTopoB E, B, V B 3JIE€KTpOMarHMTHOW BOJIHE.
CBOMCTBa’JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHUE, MOISpU3aLINS,
mudpakuus,uaTepdepeHius. CKopoCThIIEKTPOMAarHUTHBIXBOJTH.

[IIkana 37I€KTPOMArHUTHBIX BOJH. [IprMeHEeHHE >IEeKTPOMArHUTHBIX BOJIH
BTCXHHUKEHOBITY.

[TpuHuunsipaguoceszunTeneBuaeHus. Paauonokamus.d

JEKTPOMAarHUTHOE3arpPsI3HEHUEOKPYKaIOIIECPEIbI.

TexHn4ecKneyCcTponCTBAaNIPAKTUYECKOETPUMEHEHHE :MY3bIKAIbHBIEHHCTPYM
€HTBIL, yJIbTPa3ByKOBASI AMArHOCTUKABTEXHUKEUMEUIINHE, pAJIap,pPAAUONPUEMHUK, T
eneBu3op,anTteHHa,reneon, CBY-meusp.

Jlemoncmpayuu

O0bpazoBaHuENPACIPOCTPAHEHUETIONIEPEUHBIXUITPOJ0IbHBIXBOIH. KoneOmrone

€CATEIOKAKUCTOYHUK3BYKA.

HabGmronenne oTpakeHus ¥ MPEJIOMIICHUS MEXaHUYECKUX

BosiH. HabmonenuenntepdpepeHuunuInPppakiiniMeXxaHn4eCKMUXBOJIH. 3BY

KOBOMPE30HAHC.

HaGmroneHnecBI3urpoMKOCTU3BYKauBLICOTBITOHACAMIUTUTY 10MUYACTOTOMKOI
eOaHuM.



NccenenoBaHnecBOMCTBIIEKTPOMATHUTHBIXBOJIH :0TPaKEHUE, TPETOMIIEHHUE, IO
aspu3anus, Judpakuus, iHTepdepeHus.

Tema3. Onmuxka

I'eomeTpuueckasonruka. [ IpssMoIMHEHHOEPACTIPOCTPAHEHUECBETABOIHOPOIH
omcpene.Jlyucsera. TOUEUHBIMUCTOYHUKCBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpakeHusl cBeTa. llocTpoeHune n3zo0paxkeHui
BILUTOCKOM3€EPKAJIE.

[Ipenomiienne cBeTa. 3aKOHBI TPEJOMIICHHS  CBeTa.  AOCOJIIOTHBIN
nokasarenbnpenomiieHus. [ lonHoeBHyTpeHHEECOTpakeHHE. [ [pe AenbHBIITYTOIITOTHO
TOBHYTPEHHETOOTPAKECHMUSL.

Hucnepcusicera.CnoxubliicocraBdenorocsera.Ler.

Cobuparomuenpaccerparonirenunssl. Tonkasinaza. @okycHoepaccTossHueno
nTUYecKascuiIaToOHKoIMH3bL [locTpoennen3o0paxeHMBCOOUpaIOIUX u
paccenBaroluX JUH3aX. PopMysia TOHKOU JIMH3BI. Y BEIUYEHUE,JaBAEMOEIIMH3O0M.

[TpenenpnmpuMeHUMOCTUTEOMETPUIECKONOTITUKH.

Bonnosasionrtuka. Iatepdepennuscrera. KorepeHTHbIENCTOYHUKH. Y CIIOBUSTH
a0JTF0JICHUIMAaKCUMYMOBUMUHUMYMOBBHHTEPHEPEHIIMOHHOUKAPTUHEOT
IBYXCUH(DA3HBIXKOTEPEHTHBIXUCTOUHUKOB.

Hudpakuusacsera.JudpakuronnaspeméTka. Y cnoBueHad1101eHUSTIaBHBIXM
aKCUMYMOBITPUTNIAACHUMMOHOXPOMATHYECKOTOCBETAaHAIUPPAKITMOHHY FOPEIIETKY.

[Tonsipuzanusceera.

TexHuyeckneycTpocTBaupakTHIECKOSTPUMEHEHHIE :0UKH,JIyTa,(poToanmap
aT,MPOEKIMOHHBINaNIapaT, MUKPOCKOIIL, TEIECKO,BOJIOKOHHASONTHKA, TU(HPAKIIMOH
HAsPEIIETKA, TOJIAPOUL.

Jlemoncmpayuu

[IpssMOIMHEWHOE pPacHpOCTPaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
OnTu4ecKkuenpuoophl.

[TonnoeBHyTpeHHEeoTpakeHne. MoaensceeToBOAa. ccnen

OBaHUECBOMCTBU300paKEHUIBINH3AX.

Mopaenu MUKpockona,

tesneckona.Habmonenuennreppepen

ruucBera. Habmoneane nudpaxium

CBeTA.

Ha6monenne nucnepcuun

ceera.llonydeHnecnekTpacnoMoubOIpu3

MBI.

[NonyuenunecnektpacnomouboandpakimonHoiipeméTku. Habmonenueno

JSpU3ALMUCBETA.

Vuenuueckuiiskcnepumenm,iabopamopnvlepabomul



N3mepenune nokazaresns npeaoMIeHus
crekia.MccnenoBanuecBoicTBu300pakenuiiBina3ax. Hadn
FOJICHUEIUCIIEPCUNCBETA.

Pa3nen6.0cHOBBICTIEHIHAIBHONTEOPHUOTHOCUTEILHOCTH

I'panunbinpuMeHUMOCTUKIIACCHYECKOMMEXaHUKU. [TocTymaTeicieinanbsHONTE
OPHUHOTHOCUTEIBHOCTH:MTHBAPUAHTHOCTBMOIYJISICKOPOCTUCBETABBAKYyME, TPUHLINA
MOTHOCUTENBHOCTUDUHIIITENHA.

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3ameqieHue BPEMEHHU "
COKpAILlCHUE/IJIMHBI.

DHEpPrussuMMIYyJIbCPEIATUBUCTCKONYACTHULIBI.

CBsi3p Maccbl C DHEPrUEd W HMIYJbCOM PEIATHUBUCTCKOM YACTHIIBI.
DHEPrUsnoKos.

Pazgen7.KBanroBasipusuka

Temal.dnemenmvik6anmosouonmuKku

®oronsl. Dopmyna Ilnanka cBsizu 3HEprum (POTOHA C €ro 4YacTOTOM.
DHeprusuuMInyabchoToHA.

OtkpeiTie u wuccinenoBanue Qororpdexra. Omnwvitel A. I'. Cronerosa.
3akonbsidoTodPdekTa. YpaBHeHue OitHmTedHa s ¢doTodddekra. «KpacHas
rpa"uta»hoTodddexra.

JlaBnreauecBera.OnwiTeil . H.JIe6eneBa. X

IMHUYECKOEICHICTBUECBETA.

TexHU4YecKne yCTpOWCTBaM  MPAKTHYECKOCTIPUMECHEHUE:

dboTo371eMeHT, POTOIATIYNK,COTHEUHAsI0aTapest,CBETOAUOI.

Jlemoncmpayuu

dotorpdexkTHaycTaHOBKECITMHKOBONTIIIaCTHHOM. Ve

cleioBaHre3aKoHOBBHENTHETO(hoTodPdekTa.

Ceetoguo.

Conneunasbarapest.

Tema2. Cmpoenueamoma

MonenbaromaTomcona.OnbrTeiPe3epdopaamno paccessHuro0 -
yactuil. [ Inaneraprasmonenparoma.[locrynareibopa. Usnyuenneunoriomenueor
OHOBIPUIEPEX0ICATOMACOJHOTOYPOBHAIHEPTrUunHaIpyroi. BuasicnekrpoB.CekTp
YPOBHENHIHEPrUUATOMABOI0PO/IA.

BonnoBeie cBoiictBa wactuil. Bomnel ge  bpoitns.  KopmyckynsipHo-
BOJIHOBOWTyaJTU3M.

CHOHTaHHOEUBBIHYKI€HHOCU3TyUCHHE.

TexHn4ueCcKneyCcTpONCTBANIPAKTUYECKOCTTIPUM CHEHUE :CTIEKTpaIbHbIaHaTN3(
CIEKTPOCKOIT ),J1a3ep,KBAaHTOBBIMKOMITBIOTED.



Jlemoncmpayuu
Mogenb omnbiTa
Pezepdopna.OnpeneneHue IMHBIBO
JHBLIA3EpA.
HaGmonennennHetuaThIXCIeKTpOoBU3IyYeHUs. JTaze
p.
Vuenuueckutiskcnepumenm,iabopamopnvlepabomul
HalGmonenuenuneityaTorocnekTpa.
Tema3. Amomnoeaopo
DKCIEPUMEHTHI, TI0KA3bIBAIOIIUECIOKHOCTHCTPOEHUSISIPa. OTKPBITUEPATUOAK
tuBHOCTH. OBITHIPE3epdhopaanoonpeieeHuI0coCTaBapaIi0aK TUBHOTOU3TYyUCHHS
.CpoiicTBaaniba-,0era-,ramma-
u3JydeHus. BnusiHnepaanoak THBHOCTUHAKMBBICOPTaHU3MBI.
OtkpeiTe mnpoToHa wuHeHTpoHa.Hyknonnasmoxaenesanpa ['eitzenOepra—
NBanenko.3apsaasaapa.MaccoBoeuucnosapa.130Tonsl.
Anbda-pacnan. DneKTpOHHBIMUIO3UTPOHHBINOEeTa-pacnan. ["amma-
U3Ny4eHue. 3aKOHPaJu0aKTUBHOTOpacIaia.
DHeprusiCBA3MHYKIOHOBBsIpe. A nepubiecuiibl. Jlepexrmaccrisiapa. Aaep
HblepeakUuu. leneHnencunTe3saep.
Anepnsiitpeaktop. TepmosinepubiiicuaTe3. [ IpoOieMpInepCcreKTUBBISAIEPHON
SHEPTeTUKU. DKOJIOTUUECKUEACTIEKThIS AIEPHONIHEPTETH K.
DneMeHTapHbleuacTUllbl. OTKPBITHETIO3UTPOHA.
MeTtonbl HAOJIIOICHUS U PETUCTPALIMN AIIEMEHTAPHBIX
gacTull. DyHaaMeHTaIbHBICB3aUMOICUCTBUS. EMMHCTBOM3NIECKONKAPTHHBIM
upa. TexHnueCcKueyCcTpoCTBauIPAKTUYECKOCTIPUMEHEHUE  I03UMETP, KaMmepa
Buiibcona, saepHbliipeakTop,aToMHasI00M0OA.
Jlemoncmpayuu
CUY€TYNKNOHU3UPYIOIINXYACTHII.
Vuenuueckutiskcnepumenm,iabopamoptvlepabomul
HccnenoBannerpekoBuacTUil(moroToBeiMPpoTorpadusim).

Pa3nen8.21eMeHThIACTPOHOMUUHACTPOPU3UKH
Otanbel  pa3BUTUS acTpoHOMHH. [lpukiIagHOoe W MHUPOBO33PEHUYECKOE
3HAYCHUEACTPOHOMMUH.
Bunzsésnnorone6a.Co3Be3ius, sapKue3BE3bI, IaHEThl, UXBUUMOESIBUIKCHHE.
CoJsHEUHAsICHUCTEMA.
Connue.ConaeynassakTUBHOCTh. IcTouHUK HEPrunCoTHIIan3BE3 1. 3BE3 1L, HX
OCHOBHBIEXapaKTePUCTUKH. [[narpaMma«crieKTpaabHbIMKIaCC—
CBETHUMOCTB».3BE3ABITIaBHOMIIOCIICIOBATEIILHOCTH. 3aBUCUMOCTh«MacCa—
CBETUMOCTb»IJISI3BE3ATIIaBHOMIIOCIIE0BATEIBHOCTH. BHYy TpEHHEECTPOEHHE



3BE31. COBpEMEHHBIE NPEACTABICHUA O MNPOUCXOXKJICHUU W ABostounu CosHia
M3BE3. DTaNbl )KU3HU3BE3].

Mieunsiidl Iy Te—

Hamal ‘anaktuka. [lonoxennennpmxkenneConnnasl anaktuke. Tumbl — ralakTHK.
Pannoranaktuky u kBazapsl. YEpHBIE ABIPHI B AAPAXTAIAKTHUK.

Bcenennas.PacimpenneBeenennoii. 3akon Xa06s1a. Paz0eranueranakTuk.
Teopusbonbmoros3peiBa. PeIMKTOBOCU3IyYEHHE.

MacmrabnasctpykrypaBcenennoi. MeraranakTuka.

HepeménnpienpobieMplacTpOHOMUMU.

Vyenuuecxkuenabniooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a30M c MCTIOJIb30BAHUEM
KOMITbIOTEPHBIXIIPUIIOKEHUM JIJIT ONPEACICHUST TTOJIOKEeHUsI HEOECHBIX O0BEKTOB
Ha KOHKPETHYIOJIaTy: OCHOBHbIECO3BE311sICEBEPHOTONONYIIAPUSU SIPKUE3BESIBI.

Ha6monenusisreneckonJlynsl, mianet,MaeunorollyTu.

O6o0mammeenoBTOPEeHNE

Ponbhu3nkunacTpoHOMUHMBIKOHOMUYECKOM, TEXHOJIOTUUECKOM,COITMATBLHOM
U OTUYECKOM cdepax JeSITEIHbHOCTH 4YeJIOBEKa, POJb M MECTO (PU3UKUH
aCTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MHUpa, poOJib (HU3UUECKO
TEOPUUBPOPMUPOBAHUUTIPEICTABICHUINODU3NYECKONKapTHHEMUPA, MECTOPUNYEC
KO  KapTUHBI MHpa B  OOHIEM psAIYy  COBPEMEHHBIX  €CTECTBEHHO-
HAyYHBIXIIPEACTABICHUNOIIPUPOIE.

MexnpeaMeTHbIECBS3H

Nzyuenue xypca ¢usuku 6azoBoro ypoBHs B 11 Kiacce ocyliecTBIseTcs
Cy4€TOMCOIepP>KaTeNbHBIXMEKIPEIMETHBIXCBI3EHCKypCaMUMaTEMaTUKH,0M0I0TH
U, XUMUH,re0Tpad U TEXHOJIOT UH.

Meosicnpeomemnvle  nouamus, CBSI3aHHbIE c M3y4EHUEMMETOI0B
HAyYHOTOITIO3HAHMS :SIBJICHUE, HAYYHBIN(aKT,TUoTe3a, pu3ndecKasBeInInHa,3aKOH
,Teopusi, HaOOIEHUE, SKCIIEPUMEHT,MOIETMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxka:pemeHnecuCTeMblypaBHECHH N, TPUTOHOMETPHUYECKUE) YHKITUN :
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPUUECKOETOXKIECTBO,
BEKTOPBI u 150.4 MPOEKIUHU Ha ocu KOOPAWHAT, CJI0’KEHUE
BEKTOPOB,TPOM3BOTHBIEIIEMEHTAPHBIX (D YHKITUH, TPU3HAKUIIOOOUSITPE YT OJTbHUKO
B,0TIPEIETICHUETUIONIAAUTUIOCKUX P UTYPHOOBEMATEI.

Buonozus :anexTpudecKkuesBICHUS BXKUBOUTIPUPO/IE,KOIeOaTeTbHbIC IBIKCHH
g8 B OJKHBOM TNPUPOJAE, ONTHYECKUE SBJICHUS B  KMBOW  MNPHUPOJE,
JNEUCTBUEPAINAMUHAKNBBIEOPTaHU3MBI.

Xumusa: CTpOGHME aTOMOB M MOJEKYJ, KpPUCTAIUIMYECKas CTPYKTypa
TBEPJIBIXTEN,MEXaHU3MbIOOPA30BAHUSKPUCTANTNYECKONPEIIETKH, CTIEKTPAJIbHBIAH
anms.



I'eocpagpus: MarHUTHBIETIOIIOCA3EMIIH,3aJI€)KUMAarHUTHBIXPY L, POTOChEMKa3e
MHOUIIOBEPXHOCTH,IPEACKA3AHUE3EMIICTPSCEHUMN.

Texnono2us: TAHAMBIIEKTPOIIEPEIay, FEHEPATOPIIEPEMEHHOT 0TOKA,dIIEKTPOABH
raTellb, AHAyKIMOHHAsATIeYb,pajiap,paluoNpUEMHIK, TEIEBU30D,aHTeHHA, TeledoH,C
BU-neub, 1poeKIIMOHHBIHAMNIIAPAT,BOJTOKOHHASIONITHKA,COJTHEUHAasi0aTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
IHOPU3NKEHAYPOBHE
CPEJHEI'OOBHIEI'OOBPA30OBAHUA

OcBoenueyueoHoronpeamera«PusnkanHaypoBHECPEHEr000111Er000pa3oBa
HUS (6azoBbIit YpPOBEHbB) JOJIKHO o0ecreyuTh JNOCTUKEHNE
CJIE YOI XJINYHOCTHBIX,
MeTanpeIMETHBIXUITPEIMETHBIX00Pa30BaTEIbHBIXPE3YIbTATOB.

JIMUHOCTHBIEPE3YJIbTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOEHHUS yueOHOro mpeamera «Duznkay
JOJIKHBIOTPAKATHIOTOBHOCTBUCTIOCOOHOCTHOO yUaIOLUXCSPYKOBOICTBOBATHCACPO
PMHUPOBAHHOWBHYTPEHHEUTIO3ULIUEUIIMYHOCTH,CHCTEMONIIEHHOCTHBIXOPUEHTALINH,
MO3UTUBHBIXBHYTPEHHUXYOEKIECHUI,COOTBETCTBYIOIINXTPAIUIIMOHHBIMIICHHOCTS
MPOCCHUKCKOTO00IIECTBA, PACITUPEHUEKIU3HEHHOTOOTBITA U OTBITA IEITEILHOCTH B
npoiiecce peanuzanuu OCHOBHBIX
HaIPaBJICHUMBOCTIUTATEIbHONUIEATEIBHOCTH,BTOMYHCIIEBYACTH :

1) rpaskIaHCKOrOBOCIIHTAHHUS:

c(hopMHUPOBAaHHOCTH
IPaXKIaHCKONMTO3UIIMMO0YUYaOIIETOCAKAKAKTUBHOT OO TBE TCTBEHHOTOWIEHAPOCCUIA
CKOT000I1IeCTBa;

OPUHITHE  TPAJAWIMOHHBIX  OOIIEYETOBEUECKMX TyMaHUCTHYECKUX

UIEMOKPATUUECKUXIIEHHOCTEM;

TOTOBHOCTHBECTHCOBMECTHYIOJEATEILHOCTHBUHTEPECAXTPAKTAHCKOTOOOIIIECT
Ba,y4aCTBOBAThBCAMOYIPABIEHUNBOOPA30BATEILHOMOPTaHU3AINH;

YMEHHEB3aNMO/IeHCTBOBATHCCONNATLHBIMUUHCTUTYTAMHUBCOOTBETCTBHUCUX (DY
HKIUSIMUMHA3HAYCHUEM;

FOTOBHOCTHKI'YMAHUTAPHONHUBOJIOHTEPCKONAEATETLHOCTH;

2) MATPHOTHYECKOTOBOCTIMTAHHUSI:

chopMUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOMN

UJEHTUYHOCTH,IATPUOTU3MA;

LIEHHOCTHOEOTHOLIEHUEK rOCYJapCTBEHHBIM CHMBOJIAM,

JOCTUKEHUSMPOCCUUCKUXYUEHBIXBOOIACTU (DU
3UKUUTEXHUKU;



3) IYXOBHO-HPABCTBEHHOTOBOCIIMTAHUS
c(OpPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO
MIOBEICHHS;CITOCOOHOCTHOIICHUBATHCUTYAI[HIOMITPHHIMATHOCO3HAHHBICPEIIIEH
usl,
OPHEHTHPYSICbHAMOPAIBHO-
HPaBCTBEHHBICHOPMBIUIIEHHOCTH, BTOMYHCIICBAEATCIIbHOCTUYUEHOTO;
0CO3HAHMETMYHOTOBKJIAIaBIIOCTPOCHUEYCTONYMBOT 00 YAYILETO;
4) 3¢TeTHYECKOTrOBOCIIUTAHUS
HCTETHYECKOEOTHOIIIEHUEKMUPY, BKITFOUAsAICTETUKYHAYIHOT OTBOPUYECTBA, [IPH
cymerohu3nyecKoiHayKe;

5) TpyA0BOTrOBOCTIMTAHHA:

MHTEPECKpa3InuHbIMCHEpaMIpoPeCCHOHATLHORACITEIBHOCTH,B  TOMYHCIIE
CBSI3aHHBIM ¢ (U3MKOM W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM
BBIOOPOyAyIIEHTIpOeCcCCHr UPEan30BbIBATh COOCTBEHHBICKM3HCHHBICTIIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO W CaMOOOpPA30BaHHIO B
007aCcTU(U3UKUHATIPOTX)KEHUMBCEMKU3HU;

6) IKOJIOrH4eCKOrOBOCIIUTAHHUS

c(OPMUPOBAHHOCTh HIKOJIOTHMYECKON KYJIbTYPHI, OCO3HaHHE

171002 IbHOT0XapaKTePa’KoIOTHIECKUXITPOOIIEM;

TUTAaHUPOBaHUE U OCYIIECTBICHHE JCHCTBUI B OKpY KaIOIIeH cpefie Ha
OCHOBE3HAHUSAIIEIICHYCTOHYMBOTOPA3BUTHUEIIOBEUCCTBA,

pacIiupeHne OIbITa JEATEIBHOCTH DKOJOTHMYECKON HaNpaBIeHHOCTH

HAaOCHOBEHMCIOIIUXCI3HAHUHUTIOPHU3UKE;

7) HEeHHOCTHHAYYHOT OTIO3HAHHSI:

c(hOpMUPOBAaHHOCTHEMHUPOBO33PEHISI,COOTBETCTBYIONIETOCOBPEMEHHOMYYPOB
HIOPa3BUTHUA(PHU3NICCKONHAYKH;

OCO3HAHHUEIIEHHOCTHHAYYHONU eI TETbHOCTH,TOTOBHOCTHBIIPOIIECCEH3yUCHHS
(U3UKHOCYIIECTBISATHIIPOCKTHYIOUHCCIIEI0BATEIBCKYIOIEATEIbHOCTEUHINBU YT
BFHOUBIPYIIIIE.

METAINIPEIMETHBIEPE3YJIBTATBI

Ilo3naBaTesbHBIEYyHUBEPcaIbHbIeyUeOHbIeNelicTBUsIBa3oB
bleJIOTHYECKHeJeHCTBHA:
CaMOCTOATENTFHO  (QOpMyIHpPOBaTH W AKTyaJIM3UPOBATH
npo0JemMy,paccMaTpUBaTHEEBCECTOPOHHE;
ONpPeAECHATHLENUACATEIIbHOCTH,3a1aBaThI1APAMETPBIMKPUTEPUUUXTOCTUKEHHUS

BBISBJISITH  3aKOHOMEPHOCTH UM NPOTUBOPEYMUS B
paccMaTpruBaeMbIX(PU3NUECKUXSBICHUSIX;
pa3palaThIBaThILIAHPEIICHUATIPOOIEMbICYYETOMAHATTU3ANMEIOIINXCSIMAaTEpUa
JIbHBIXUHEMATEPHATBHBIXPECYPCOB;



BHOCUTBKOPPEKTUBBIBIAEATEIIBHOCTD,OLICHUBATHCOOTBETCTBUEPE3YIHTATOBLIEI
SIM,0LIEHUBATbPUCKUIIOCIICACTBUNAEATEIIbHOCTH;

KOOPJMHUPOBaTh W  BBIIOJHATH PabOTy B  YCIOBHSX

pealbHOT0,BUPTYaIbHOTOMKOMOMHUPOBAHHOTOB3aUMO/I€

WCTBUS,

pa3BUBATHKPEATUBHOEMBIILIEHUETIPUPEILICHUMKU3HEHHBIXITPOOIIEM.
ba3zoBblenccienoBare/bCKUeeCTBHA

BJIa/1€TbHAYYHOUTEPMUHOIOTUEH, KITIOUEBBIMUTIOHATUSIMUNMETOAAMUPU3HYE
CKOMHAYKH;

BJIAJIETh HaBbIKAMU y4eOHO-HCCIIe10BATEIHCKON u MPOCKTHOM
NEeATeNIbHOCTUB ~ obOyiacth  (U3UKH, CIOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITETbHOMY
MOMCKYMETO0BPEIICHUA3a1au(U3NIECKOT0COIePIKAHUS, TPUMEHEHUIOPA3TUIHBIX
METOJIOBITO3HAHHSI;

BJIa/ICThBUIAMHUICATCIIBHOC TUIIOTION yYCHHFOHOBOT O3HAHHU S, ETOMHTEPIIPETAIN
U,TIPe00Pa30BaHUIOUTIPUMEHEHUIOBPA3 TN YHBIX yUCOHBIXCUTYAITUSX,
BTOMYHCIICTTPUCO3IaHUH YICOHBIXITPOSKTOBBOOIACTH (PUBHKHU;

BBISIBIISI THIIPUYUHHO-
CJIEICTBEHHBIECBA3UMAKTYATN3UPOBATH3a/1a4uy, BbIIBUTaThI UITOTE3yeEPEIICHHS , HaX
OJIUThAPTYMEHTBIIJISAI0KA3aTeIbCTBACBOMXYTBEPKICHUIA,3a/1aBaTh
napaMeTPhIMKPUTEPUH PEIICHUS;

aHAIM3UPOBATHIIONYUYEHHBIEBXOIEPEIICHUA3a1a4Pe3yIbTaThl, KPpUTHUECKH
OILICHMBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIXYCIOBUSIX;

CTaBUTHU(POPMYIHPOBATHCOOCTBEHHBIE3aTaUMBOOPA30BATEILHONICATETHHOC
TH,BTOMYHCIICTIPUU3YICHUUDUZUKY;

JaBaTHOIIEHKYHOBBIMCHUTYAIIUSAM,OlIEHUBATHIIPUOOPETEHHBINOTIBIT;

YMETBIEPEHOCUTH3HAHUATIO(PU3UKEBIIPAKTHUECKYI000IaCTHKU3HEAEATETHHO
CTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX

00JacTeil; BB IBUTaThHOBBICUIEH, ITPEITIATaThOPUTUHAIIbHBIETIOIXOIBIMPEIITe

HUS;CTAaBUTHIIPOOIIEMBIN3a/1a4H,I0MTYCKAIOITHUEAThTEPHATHBHBICPECIIICHHUS.

Paboracundpopmaumeii:

BJIQ/ICTh HAaBBIKAMHM TIOMydeHHUs WH(popManuu (HU3NIECKOTO COJACPIKAHUS
M3UCTOYHUKOBPA3HBIXTHIIOB,CAMOCTOS TEIHHOOCYIIECTBIATHIIONCK,aHAIIN3,CHCTEM
aTU3aUIONTHTEPIIPETATUIONH(POPMATUAPAZTUIHBIXBUTOBU(DOPMIIPEICTABICHNUS;

OIICHUBATHA0CTOBEPHOCTHIH(POPMAIINH;

MCITOJI30BaThCPEICTBANH(POPMAITMOHHEBIXUKOMMYHHUKAITHOHHBIX TEXHOJIOT U
B pelIeHuH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX "
OpraHU3alMOHHBIX33]1a4CCO0II0ACHUEMTPEO0OBAHUIPrOHOMUKH, TEXHUKHOE301ac
HOCTH,TUTHUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIXUI THIECKUXHOPM, HOpMHH(POpMAI]
MOHHOMOE30ITaCHOCTH;

CO31aBaThTEKCTHI(U3NIECKOTOCOICP)KAHUABPAZTUIHBIX(hOPMATaAXCYIETOM



Ha3HAYCHUS uHpopManmu u (S (9:10)7 ayIUTOPUH, BBIOUpas
ONTUMATBHYIO(POPMYTIPEICTABICHUSUBU3YaTU3aI1H.

KoMMyHuKaTHBHBICYyHHMBEpPCAJIbHbICY4YeOHbICACHCTBUS
OCYLIECTBISITHOOLIEHUEHAYPOKAX (DU UK BOBHE-YPOUHONAEATENBHOCTH;

pacno3HaBaThIIPEANOCHUIKUKOH(DIUKTHBIXCUTYAIMUUCMATYaTbKOH(DIIUKTHL;
Pa3BEPHYTOWIOrMYHOU3IIAraTbCBOOTOUKY
3pEHUSACUCIIONB30BAHUEMA3BIKOBBIXCPECTB;
IIOHUMAaTh u HCIIOJIb30BATh IIPEUMYILECTBA KOMaHJHOH u
UHAUBUAYATbHONPAOOTHI;
BbIOMPATHTEMATUKYUMETOILICOBMECTHBIX1€CTBUIICYUETOMOOTUXMHTEPECO
BUBO3MO>KHOCTEUKAK IO O4JICHAKOJIJIEKTUBA;
IIPUHUMATBLEITMCOBMECTHOUIEATEIBHOCTH, OPTraHU30BbIBATbUKOOPAUHUPOBA
ThJECUCTBUAIIOEETOCTUKEHNIO:COCTABIIATHIIIIAHIEUCTBUM, PACIIPEACIATEPOIUCYUET
OMMHEHUIy4aCTHUKOB,00CY>KIaThPE3yJIbTaThHICOBMECTHONPAOOTHI;
OILICHMBAThKa4€CTBOCBOETOBKIIAIaUKaX 10T 0y YaCTHUKAKOMAaHIbIBOOIIIUHPE3Y
JBTAT NOpa3pabOTaHHBIMKPUTEPHUSIM;
IIPEIaraTbHOBBICIIPOEKTHI, OLIEHUBATHUICU CIIO3ULIUNHOBU3HBI, OPUT HHAIIBHO
CTH,IIPAaKTUYECKON3HAYUMOCTH;
OCYIECTBIIATBIIO3UTUBHOECTPATErNUECKOEIIOBEICHUEBPA3IMYHBIXCUTYALUAX
, IPOSIBIIATETBOPYECTBONBOOOPAKEHNE,OBI TP UHUIIMATH BHBIM.

PeryasitTuBHbIeyHUBepcaibHbleydeOHbIeaeiicTBusAC
aMOOPraHu3alus:

CaMOCTOSITEJIbHO  OCYILIECTBJATHh  MO3HABATENIBHYIO  JEATEIIBHOCTh B
00sacTUPUBUKNNACTPOHOMHUH, BBISIBISATHIIPOOIEMBI,CTABUTBH(POPMYIUPOBATHCOOC
TBEHHbBIE3a]a4H;

CaMOCTOSITEIbHOCOCTABIATHIUIAHPEIICHUSIPACYUE THPIXMKAYECTBEHHBIX3a/1a4,
IJIaH  BBINIOJIHEHHUS ~ TPAKTUYECKOM  paboThl ¢ yuyé€TOM  HUMEIOIIMXCS
pecypcoB,cOOCTBEHHBIXBO3MOKHOCTEHUMPEATTOYTCHHUI;

JABaThbOLIECHKYHOBBIMCHUTYAIIHSIM;

paclupsTh ~ paMKu  y4eOHOro  MpeaMera Ha  OCHOBE  JIMYHBIX

IpeANOYTEHUI; AeIaThOCO3HAHHBIMBBIOOP,apTyMEHTUPOBATHET0,0paThHACE0S
OTBETCTBEHHOCTh 3a

pelIeHne;0leHUBATHIIPUOOPETEHH

BIMOIIBIT;

croco0CTBOBATb(POPMHUPOBAHUIOUTIPOSBICHUIOIPYAUITUUBOOIACTUPUZUKH, IT
OCTOSIHHOTOBBIIIATHCBOMOOPA30BATENbHBIUUKYIHTYPHBINYPOBEHb.
CaMOKOHTPOJ/Ib,YMOLUMOHAJIbHBIHUHTEJJIEKT:

JaBaThb  OLICHKY  HOBBIM  CHUTyallusiM, BHOCUTb  KOPPEKTUBBI B
NeATEeNbHOCTh,0lIEHUBATHCOOTBETCTBUEPE3YIHTATOBLICIISIM;

BJIaJI€ThHABBIKAMUTIO3HABATEIbHONUPEPIEKCUMKAKOCO3HAHUSICOBEPIIAEMBIX /T



EHCTBUUMMBICIUTEIBHBIXIIPOLIECCOB,UXPE3YIbTaTOBUOCHOBAHNU;

MCTIOTB30BaThIPUEMBIpEDIEeKCUNITIIOIICHKUCUTY AN, BBIOOpaBEPHOTOPEIICH
us;

YMETbOIICHUBAThPUCKUICBOEBPEMEHHOIIPUHUMATHPEIICHUATTONXCHIKCHHUTO;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHUX TMPH aHaJu3e

Pe3yIbTaTOBACATEIEHOCTH;
NPUHAMATHCEOS, TOHUMAasICBOMHEIOCTATKUHIOCTONHCTBA,
NPUHAMATh MOTUBBI W aPTyMEHTHl JPYTHUX TMpH aHaIHU3e
Pe3yIbTaTOBCATEIEHOCTH;

NPU3HABATHCBOEMPABOU MTPABOAPYTHXHAOIINOKH.

B nporiecce JTOCTUKCHHSI JMYHOCTHBIX pe3yJIbTaToB
OCBOCHHUSMPOTPAMMBbITTOPU3UKEIISTYPOBHCPEAHET000111er000pa3oBaHUy00ydato
IIMXCSICOBEPIICHCTBYETCIIMOIIMOHALHBIMMHTEIIIEKT, [TPeIMoJIararomuicopmMup
OBAaHHOCTH:

CaMOCO3HaHMUs, BKJIIOYAIOIIETO CIIOCOOHOCTb OHUMATh CBOE
OMOIIMOHAILHOCCOCTOSIHAE,  BUACTh  HANpPAaBICHUS  pa3BUTHA  COOCTBEHHOM
AMOIMOHATILHOM C(epbl,0bIThYBEpEHHBIMBCEOE;

CaMOpETyJIMPOBAHNUS, BKIIFOUAIOIEr0CAMOKOHTPOJIb, yMEHUEITPUHUMATHOTBETC
TBEHHOCTH3aCBOENOBEICHNE,CIIOCOOHOCTHAIAITUPOBATHCAKIMOIIMOHATBHBIMU3ME
HEHUSIMUIIPOSIBIATBI NOKOCTb,0BITBOTKPBITHIMHOBOMY;

BHYTPEHHEW MOTHMBAIMM, BKIIOYAIOIIEH CTpPEMJICHHE K JOCTHKEHHIO LIEIH
HyCHEeXY,ONTUMU3M,UHULIUATUBHOCTb, yMEHHE 1€ CTBOBATHUCXOASIM3CBOMXBO3MOXK
HOCTEH;

SMIATUH,  BKJIIOYAIOIIEH  CIIOCOOHOCTh  MOHUMAaThb  AMOLIMOHAIBHOE
COCTOSIHMEIPYT'HX, yYUThIBATbEONPUOCYILECTBICHUNOOIIEHUS,CTIOCOOHOCTBKCOUY
BCTBHUIOUCOTIEPEKUBAHUIO;

COLIMAIbHBIXHABBIKOB, BKIIFOUAIOLUXCTIOCOOHOCThBBICTPANBATbOTHOLICHUSICT
PYTUMIIIOIBMU,3a00TUTHCSA, TPOSBIISATH HHTEPECUPA3PEIIaTbKOH(DIUKTHI.

HPEIMETHBIEPE3YJIbTATBI

KxoniyoOyueHnuss mpeaMeTHsl pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTb CPOPMHUPOBAHHOCTH YO OyHarOIIUXCA YMEHUI:

JEMOHCTPUPOBAThHA puMepax poJIbU MECTO bU3UKUB
dbopMHUPOBAaHUNCOBPEMEHHOMHAYYHOMKAP TUHBIMHUPA,BPA3BUTHUCOBPEMEHHOUTEXH
WKUUATEXHOJIOTUI,BIPAKTUYECKONAEATENIbHOCTUIIIONEH;

YUHUTBIBATBIPAHUIBIIPUMEHECHUSIN3YYEHHBIX(QU3UYECKUXMO/IETIeH :MaTepUaIlb
Has TOYKa, MHEpIMalbHas CUCTEMA OTCUETA, a0COIIOTHO TBEPIOE TEI0, U 1€AIbHBIN
ras, MOJEIHN CTPOEHUS  Ta30B, KUJIKOCTEW U TBEPABIX  TEll,
TOYECUHBINAIEKTPUUCCKUM3aAPS ANPUpEIICHUU(U3NIECKUX3a1aY;



pacrio3HaBaTh (U3MYECKHE SBJICHUS (MpPOIECChl) U OOBACHATH HMX Ha
OCHOBE3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHUECKOW TEOPUH CTPOEHUs
BELIECTBA
MAJIEKTPOAMHAMUKH paBHOMEPHOEUPABHOYCKOPEHHOEIPSIMOJIMHEMHOEIBUKEHUE, C
BOOOIHOETIaICHUETEN, ABUKEHUETTOOKPYKHOCTH, IHEPLUS, B3aUMOIECTBHE
Ten, IuPy3us,0pOyHOBCKOE JBUKEHUE,CTPOCHUE KUAKOCTEMH TBEPIBIX Tel,
U3MEHEHHE o0BéMa TEN pu HarpeBaHUU (oxyaxkaeHun),
TEIUIOBOEPaBHOBECUE, UCTIAPEHUE, KOHICHC AL, UIABIICHUE, KPUCTATUTM3A LIS, KUTIEH
UE,BIAKHOCTh BO3/lyXa, IMOBBIIICHUE JaBJIICEHHUS Tra3a MpU €ro HarpeBaHUU B
3aKpBITOMCOCY/E,CBA3bMEX1yTaPAMETPAMHUCOCTOSHUATA3aBU30IPOLIECCAX,IIIEKTP
U3alUATeN, B3aUMOIeHCTBHE3aPSI0B;

ONMKCHIBATbMEXAHNYECKOEIBUKEHUE, UCTIOIb3YsI(PU3MUECKUEBETMYMHBI :KOOP/]T
UHaTa,nyTh,lIepEMEIIEHUE,CKOPOCTh,yCKOPEHHUE, MaccaTeNa,Cuila, UMIyJIbC  Tela,
KUHETUYECKast SHEPIus, NOTEHIIMANIbHAS SHEPTHs,
MeXxaHnuecKaspaboTa,MeXaHMUeCKasIMOIIHOCTh; TPUONTHUCAHUUIIPABUIIBHOTPAKTOBA
Th()U3NUECKUNCMBICIIUCTIONB3YEMBIXBEJIMYHH,X0003HAYECHUS NS TUHUTIBI, HAXOAUTh
bopMyIbI, CBSI3BIBAIOIINE JTAHHYIO bu3HUecKyo BEJIUUHUHY C
JIPYTUMHUBEINYUHAMY;

OIMKCHIBATbU3yUYECHHBIETEIUIOBHIECBONCTBATEIUTEIIOBBICSBICHUS, UCTIONB3YS
(du3MUeCcKHeBEINUMHBI: JaBICHUETa3a, TeMIIepaTypa,cpeIHIIKUHETHIEeCKas
SHEPrus Xa0THYECKOTO JIBUYKEHUS MOJIEKYT,
CPEIHEKBaAPATUYHASICKOPOCTHMOJIEKYJIT, KOJTMYECTBOTEIIIOTH, BHY TPEHHSISIOHEPT U,
paboTarasa,ko3()pUIHEHTIIONE3HOT O HCTBUATEIIIIOBOTOIBUT ATEIIS ; IPHUOIMCAaHU N
PaBIWIIBHOTPAKTOBATH(DHU3NYECKUNCMBICTHCIIONB3YEMbBIXBEIMUUH, UX0003HAYCHUS
UEANHUIIBL, HAXOIUTh()OPMYJIIBI,CBSA3bIBAIOIINE TAHHYIO(PU3NYECKYIOBEIIMUUHYCAPYT
UMUBEITUYNHAM;

ONMCHIBATh  W3YYEHHBIE  DJJEKTPUYECKHME  CBOMCTBA  BEIIeCTBA WU
AIIEKTPUYECKHUESIBICHUS  (IIPOLECChI), HUCHOIB3Yys  (U3NYECKHE  BEIUYMHBI:
NEKTPUYECKUIN 3apsij,3JIEKTPUYECKOE I0JIe, HANpPsKEHHOCTh IOJIA, MOTEHLHUA,
Pa3HOCTh
MOTEHIUAJIOB; IPUONMCAHUUTIPABUIIBHOTPAKTOBATH(U3NYECKUNCMBICTUCTIONB3YEM
BIXBEIINIWH,NX0003HAYCHUSUETMHUIIBL; YKa3bIBATh()OPMYJIIBI,CBSI3BIBAIOIINEIAHHY
10(hM3NUECKYIOBETNUMHYCAPYTUMUBETUYNHAMU;

aHamM3upoBaTh  (U3MUECKHE  TPOLECChl W SBICHUSA,  HCHOJIb3YS
bu3nuecKkre3akoHbl U MPUHIIMIGL: 3aKOH BceMupHOTo Tsirotenus, I, 11 u 111 3akonsr
HproTOHA,3aK0HCOXpaHEHUSIMEXaHUUECKOMIHEPTUH,3aKOHCOXPaHEHUSIMMITYJIbCA, IT
PUHITUTICYTICPIIO3UITHHCIIL, TPUHITUTTPABHOTIPABUSUHE PITHATBHBIXCUCTEMOTCUETA, M

OJIEKYJISIPHO-KMHETHYECKY O TEOPUIOCTPOEHUSIBEIIECTBA,[a30BbIC3aKOHBI, CBSI3b
CpeHEel KUHETUYECKOM SHEPruu TEIJIOBOTO JIBMXKEHHUSI MOJIEKYJ CaOCOIOTHOM
TeMIIEpaTypoHu, MEePBBIN 3aKOH TEPMOJIMHAMHUKH, 3aKOH

COXpaHEHMSIIICKTPUUYECKOro3apsia,3akoHKynona, mpusToMpa3anyaTbCI0BECHYIO



(GOpMyIHpPOBKY 3aKOHAa, €ro MaTE€MaTH4YECKOE€ BBIPAXKEHHE M yCIIOBUSA
(rpaHu1bL,00J1aCTH ) TPUMEHUMOCTH;

00BACHATbOCHOBHBIEIPUHLIMIBIAECHCTBUAMAILINH, TIPUOOPOBUTEXHUUECKUX
YCTPOMCTB;  pa3nvyaTh  yclOBUS  UX  0€30IaCHOTO  MCIMOJIb30BAHMS
BIIOBCEIHCBHOMKH3HHU,

BBITNOJHAThIKCIIEPUMEHTHIIONCCIIEIOBAHU IO U3UUECKUXABICHUMUIIPOLIECCOB
CUCIIOJIb30BaHUEMIIPSIMBIXUKOCBEHHBIXU3MEPEHUN, TPUITOM(POPMYITUPOBATHIIPOOT
eMy/3aJa4yUrunoTe3yy4yeOHOro3KCepuMeHTa,cCOOMPAThyCTAHOBKYU3ITPEAJIOKEHH
0roo0opyA0BaHMS, IPOBOAUTHONBITU(OPMYIUPOBATHBBIBOIBI;

OCYHIECTBIISITh MpsIMble M KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIUYMH,
IPUITOMBBIOMPATHON TUMAIBHBICIIOCOOM3MEPEHUSUNUCTIONH30BATbU3BECTHBIEMETO
JBIOLEHKUITOTPEITHOCTEHN3MEPEHU;

UCCJIeI0BaTh3aBUCUMOCTUMEX Y PU3NUECKUMHUBEINYMHAMUCHUCTIONB30BaHNE
MITPSIMBIXU3MEPEHUN, TIPUITOMKOHCTPYHUPOBATHYCTAHOBKY, PUKCUPOBATHPE3YIbTAT
BITTOTYYEHHON3aBUCUMOCTU(DU3NYECKU X BETUYMHBBU,1ETA0INII
urpaduKoB,1eIaThBBIBOABIIOPE3YIbTATAM UCCIEIOBAHUS;

coOmoaTh MpaBuia 0€30MacHOr0 TpyAa MpH NPOBEJSHUM HCCIIETOBAaHUMN
BpaMKaxy4eOHOr09KCIIEpUMEHTA, y4eOHO-
UCCJIE10BATEIbCKONUITPOCKTHONIEATEILHOCTH C UCII0JIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U JIAOOPaTOPHOI0000PYAOBAHNUS;

pelaTbpacyéTHbIe3aJaUNCABHO3a1aHHON(PU3NIECKONMO/IETIBIO, UCTIONB3Y S
(u3nyeckue 3aKOHbl U NMPUHLIMIIBI, HA OCHOBE aHajJIM3a YCJIOBMsS 3aJauuBBIOMpATh
puznyeckyro MOJIEIIb, BBI/ICIIATD duznyeckue BEJIMYMHBI "
(Gopmybl,HEOOX0qUMBIE sl €€ pEelIeHUs, MPOBOJUTh PACUETHI U OLIEHHWBATh
peaslbHOCTBII0JTYYeHHOT O3HaYCHUSI(PU3NUECKOMBETN UM HBI;

pemarb KAauyeCTBEHHBIE 3a/lauu: BBICTPanBaTh JIOTUYECKHU
HEIIPOTHBOPEUYMBYIOLENOYKYPACCYKICHUICOITOPONHAN3yYEHHbBIE3aKOHbI,3aKOHOM
epHOCTUU(U3NUECKUESBICHNUS;

UCTOJb30BaTh ~ MpPH  pELIEHUH  ydyeOHBIX  3ajad
COBpeMEHHbIENH(OPMaLlOHHBIETEXHOJIOT MU IS IIOUCKA, CTPYK

TYpUPOBaHUS, MHTEPIIPETAUUUTIIPEICTABICHUYY€OHOMMHAYYHO -
HOMyJIAPpHOUUH(DOPMALINN, TOTYIEHHOMU3PA3NTUYHBIX HCTOYHUKOB, KDUTHUECKU
aHAJIM3UPOBATH MTOJTYHAEM YO

UH(POPMAIUIO; TPUBOIUTHIPHUMEPBIBKIAIaPOCCUICKUXU3APYOEKHBIXyUEHBIX -

(M3UKOBBPa3BUTHEHAYKH, OO0BSICHEHUEIIPOLIECCOB
OKpY’KaIoLIEroMupa, Bpa3BUTHE
TEXHUKUUTEXHOJIOTHIA;
HCIIOJIb30BaThTEOPETUUECKUEIHAHUSITIO ¢buzuken

MOBCEIHEBHOMKN3HUISI00€CTIeUeHUSI0€30I1aCHOCTUITPUOOpAlIEHUUCIIPUOOpaMu
TEXHUYECKUMU



yCTpOMCTBAMH,  JUIsi ~ COXpaHEHUsS  3J0pOBbSI U COOJIIOJCHUS  HOPM
HKOJIOTHYECKOTOITIOBEICHUSABOKPYKAIOIIECUCPEIE;

paboTaThBIPYNIECBBITOTHEHUEMPA3IMYHBIXCOITUATBLHBIXPOJICH, TUTAaHUPOBATh
paboTyrpynimbl,pallioOHATILHOPACTIPEAEIATHO03aHHOCTUUIIIIAHUPOBATh
NEATENbHOCTD B HECTaHJAPTHBIX CUTYyaIUsX, aJICKBAaTHO
OIICHUBAThBKJIA/IKAK 0T ON3YYaCTHUKOBIPYNIIBIBPEIICHUEPACCMATPUBAEMOUTIPOOT
€MBL.

KxoniyobyuenusBl1kiaccenpeMeTHbIEPE3yIbTaThIHA0a30BOMYPOBHEIOIIK
HBIOTPaXaTh CPOPMHUPOBAHHOCTHYOOYUAIOIIUXCIYMECHH:

J€MOHCTPUPOBATHHA npumMepax poJibU MECTO bu3uKuB
dbopMUPOBaAaHUKCOBPEMEHHOMHAYUHOUKAPTUHBIMUPA, BPA3BUTHHCOBPEMEHHONTEXH
UKUUTEXHOJOTH I, BIIPAKTHIECKONUICATEIbHOCTUITIOICH, [IETIOCTHOCThUE TMHCTBO(DU
3UYECKOMKAPTUHBI MUPA;

YUHUTHIBATBIPAHUIIBITIPUMEHEHHUAN3YUCHHBIX(QDU3NUECKUXMOIeIICH : TOUSUHbIN

ANEKTPUUECKUM  3apsii,  Jyd  CBeTa,  TOYEYHBIM  HMCTOYHMK  CBETa,
AJIepHAsIMO/IeNIbaTOMa, HYKJIOHHASIMOIEIbaTOMHOT'O anpa npu pelIeHUH
dusznuecknx3anay;

pacmo3HaBaTh (u3MYecKHe sBJICHUs (MPOIECChl) W OOBSACHATH WX Ha
OCHOBE3aKOHOB  JJICKTPOJAMHAMHUKH W KBAaHTOBOH (U3WKH: DJIEKTpUYECKAs
IPOBOJIMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JCWCTBHSA TOKa,
B3aWMO/ICHCTBHEMAarHUTOB,JIEKTPOMAarHU THASTMH Ty KLU, e ICTBHEMar HATHOT OTTOJT
STHAITPOBOTHUKCTOKOMUABIKY T CSI3aPSIT,JIEKTPOMATrHUTHBIEKOJICOAHUSTUBOITHBI,
IPSMOJTMHEHHOCPACTIPOCTPaHEHUECBETA, 0 TPAKEHUE, IIPEIOMIICHHE, HHTEpDEepeHITH
S, T PAKIUSTUTIONISIPU3AIIASICBETA, TUCTIEpCHUsICBETa, POTOANEKTpUUecKuit 3 dexT

(boToadpdexr), CBETOBOC TaBJICHHE,
BO3HMKHOBEHHUEIIMHEHIATOTOCTICKTPaaTOMaBOI0P0/1a,eCTECTBCHHATMICKYCCTBEHH
aspaJIn0aKTUBHOCTD;

ONUCHIBATbU3y4YEHHBIECBONCTBABEIIECTRBA(IIEKTPUUECKNE,MATHUTHBIE, 0N TUY
€CKHE, IEKTPUUECKYIOMPOBOIUMOCTbPA3TUYHBIXCPE ) UIIEKTPOMArHUTHBIESI BIICHH
A(TIPOIIECCHI ), ICTIONB3YA(PU3NUECKUEBEIIMUUHBI:DJICKTPUUECKUI 3apsij, cuila TOKa,
AJEKTPUYECKOE HaIpsiHKEHHUe, AIEKTPUYECKOECONPOTUBIICHHUE, pa3HOCTh
MIOTEHIINAJIOB, AIEKTPOABUKYIIAS cuna, pabora
TOKA,MHAYKIUSIMAarHU THOronouist,ciitaAmrepa,cunallopeHua, ”HHIyKTUBHOCTBKATY
IIKH,3HEPTUASIEKTPUUECKOTOMMAr HUTHOT OTI0JIEH, IEPHUOINYaCTOTaK0JIe0aHUITBKOJT
€0aTeTbHOMKOHTYPE,3apsIUCUTIATOKABIIPOIIECCETAPMOHUIECKUXIIEKTPOMArHAUTH
BIXKOJIEOaHM,(hOKYCHOCPACCTOSTHUECHOTITHIECKAS CUITAIIMH3BL, TPUOTTHCAHUUTIPABH
JBLHOTPAKTOBATH()U3NYECKUICMBICTUCIIONB3YEMBIXBETUYNH,NX0003HAUCHUAUETUH
U1, YKa3bIBaTH()OPMYIIbL,CBS3bIBAIOIINEIAHHY IO N3N YECKYIOBETTUUMHYCAPYTUMUB
€JIMYMHAMU;



OMUCHIBATbU3yUCHHBIEKBAHTOBBICS BICHUSIUITPOLIECCHI, UCTIONB3ysi(pr3nueckue
BEJIMYMHBI:CKOPOCTHIIEKTPOMATHUTHBIXBOJIH, JUTUHABOTHBIMYACTOTA CBETa,
SHEPrus u UMITYJIBC dboTtoHa, nepuos noJjtypacrnaa, SHEprus
CBSI3MATOMHBIXSIIEP, IPUONTHUCAHUUTIPABIIIBHOTPAKTOBATh(PUZUUECKUICMBICIIUCTION
b3yEeMbBIXBEJIMUUH,NX0003HAUCHUSINE JUHULIBI, YKa3bIBATb(DOPMYJIbI,CBSA3bI BAIOIITUE]]
aHHYIO(PU3UYECKYIOBEIMYNHYCAPYTUMHUBEIMYMHAMU, BEIYUCISI Th3HAUeHUePu3nuec
KOWBEJINYHUHBI;

aHaTU3UPOBaTh  (U3WUECKUE  TMPOIECChl U SIBIICHUS,  UCIOJIb3Ys
bu3MYeCKUe3aKOHbl W TPUHIUINBL: 3aKOH OMma, 3aKOHBI TOCJIEIOBATEIBHOTO H
napauieIbHOr0COeIUHEHUSTIPOBOJHUKOB,3aK0H  [>KOyIIsI—
JleHna,3aKOHAIEKTPOMArHU THOMUHTYKITNH, 3aKOH IPSMOJIUHEHHOTO
pacrpoCTpaHeHUs] CBETA, 3aKOHBI OTPAKCHUSICBETA, 3aKOHBI MPEJIOMJICHUS CBETA,
ypaBHEHUE DUHIITEHA IS
doTorddexTa,3aK0HCOXPAHCHUSIHEPTH,3aKOHCOXPAHCHUIUMITYJTIECA,3aKOHCOXPa
HEHUSDIICKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUS] MAacCOBOTO YHUCJA, MOCTYJIAThI
bopa,3akoH paaMoakTUBHOIO pacmajga, MpU OTOM pazjinyaTrh CIOBECHYIO
dbopMyTUpPOBKY3aKOHA,ETOMAaTEMaTHIECKOEBBIPAXKEHUECHY CIIOBH(TPAHUIIBL,001aCT
U )IPUMEHUMOCTH;

ONpENENATh  HANpaBJICHHWE BEKTOpa HMHAYKIMUM  MarHUTHOTO  MOJIA
POBOJIHUKACTOKOM,CHIIbIAMIEepanucuiblJIopenna;

CTPOUTHUOTUCHIBATHU300paKEHNE,CO3/JaBAEMOCIIIIOCKUM3EPKAJIOM, TOHKOMITH
H301;

BBITIOJTHSA THIKCTIEPUMEHTHITIONCCIIETIOBAHU IO U3UUECKUXABICHUMUIIPOIIECCOB
CUCTIOJIb30BaHUEMIIPSIMBIXUKOCBEHHBIXU3MEPEHUN :TPUITOMPOPMYITHUPOBATHIIPOOIT
eMy/3aIauyUTuII0Te3yy4eOHOT0OAKCIIEPUMEHTa,COONPaThyCTaHOBKYH3IIPETIOKCHH
0roo0O0pyA0BaHHUS, IPOBOAUTHONBITU(OPMYITUPOBATHBHIBOIBI;

OCYIICCTBIISITh TPSIMbIE W KOCBEHHBbIC H3MEPECHHS (DU3NUECKUX BEIHYHH,
MPUAITOMBBIOMPATHONI TUMATBHBICTIOCOOM3MEPEHUSAUNUCTIONH30BATEU3BECTHHIEMETO
JBIOLEHKUITOIPEITHOCTEUM3MEPEHN;

UCCJIeI0BATh3aBUCUMOCTU(U3NUECCKUXBEITMIMHCHUCTIONB30BAHUEMITPSIMBI X3
MEPEHUH . MIPUITOMKOHCTPYHPOBATHYCTAHOBKY,(DUKCUPOBATHPE3YIbTATHI
MOJYYEHHOW  3aBUCUMOCTM  (PU3MYECKUX  BEJIMYMH B  BUAE  TaOIull
UrpadKOB,AENTATHBBIBOIBIIOPE3YIHTATAMHUCCIICIOBAHNS;

coOmoaTh TMpaBuia 0E30MacHOrO TpyAa IMPU MPOBEICHUHM HCCIETOBAaHUIN
BpaMKaxy4eOHOTOIKCIIEPUMEHTA, y9eOHO-
HCCIIEI0BATEILCKOMMITPOCKTHOMAEATEIbHOCTH c MCIIOJIb30BAHUEM
MU3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOT0000PYI0BAHUS;

pemaTbpacy€THhIE3a/1a4MCIBHO3aIaHHOU (P U3NUECKONMOIETbIO, UICTIONB3Y (DU
3UYECKNE3aKOHbIMITPUHIIUITBL, HAOCHOBEAHAIN3AaY CIIOBUA3a]aul



BbIOMpaTh  (U3MYECKYI0 MOJENb, BbIACHATh (U3UUYECKUE BEJIMYMHBI U
dopmynbL,HEOOXOqUMBIE I €€ pelIeHUs, MPOBOIUTH PacdEéThl M OILEHUBATH
PealbHOCTHIIOTYYeHHOT O3HAYCHHUSI(PU3NYECKOMBETU YN HEI;

pemiaTth KayeCTBCHHBIE 3a/1aun: BBICTPANBATh JOTHYECKHU
HENPOTHBOPEUHBYIOLIECTIOUKYPACCYXKACHUICONOPOHAN3YYCHHBIE3aKOHBI,3aKOHOM
epHOCTHHU(DU3NIECKUESIBIICHNUS;

UCTIONB30BaTh ~ MpPH  pEIIeHWH  y4eOHBIX  3ajad
COBpeMEeHHBIEHH(OPMAITMOHHBIE TEXHOIOTHUITISITIONCKA, CTPYKTYPHUPO
BaHUS, MTHTEPIPETAIUUUTIPE/ICTABICHUy9eOHOMMHAYIHO -
HOMYJIAPHOUUH(DOPMAIIMH, TOTYIeHHOMH3PA3TMYHBIX HCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJTyIaeMyl0 HHPOPMAIUIO;00bACHATh  MPUHITHITHI
JEHCTBHST MaIlvuH, MPUOOPOB u
TEXHUYECKUXYCTPONCTB,pa3niaThyCIOBUANX0€30MaCHOTONCIIONH30B
aHWSIBIIOBCETHEBHOM

KU3HU;

NPUBOJNTHh TIPUMEPHI BKJIAJa POCCUUCKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB
BPa3BUTHECHAYKH,BOOBSICHEHUEITPOILIECCOBOKPYKAIOIIETOMUPA, BPa3BUTHE TEXHUKU T
TEXHOJIOTHM;

UCIIOJIb30BaThTEOPETUUECKUE 3HAHUSATIO (DU3MKE B MOBCEIHEBHOMKU3HUIIISA
obecrieueHus:  OE30MACHOCTM  MNpuU  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMUYCTPOICTBAMU, JUIsI COXPAHEHUS 3/I0POBbsl M COOIIOIAEHUS HOPM
HKOJIOTMYECKOTONOBEACHUSIBOKPY KatOIIecpee;

paboTaThBIPYIIECBHINOTHEHUEMPA3THYHBIXCOLUATBHBIXPOJICH, ITIAHUPOBATh
paboTyTpymIIbl, paliioOHATLHOPACTIPEAETITH00SI3aHHOCTUUIIAHUPOBATh
JeSITETHHOCTD B HECTaHAapTHBIX CUTYaIIHSX, aJIeKBaTHO
OILICHMBAThBKIIAJIKAKIOTOM3YYaCTHUKOBI PYTIIBIBPEIICHHEPACCMATPUBAEMOUTIPOOIT
EMBI.



TEMATHYECKOEIIVTAHUPOBAHHUE
10KJVIACC

KoanuecTBOouacos JJaeKTpoHHbIe(HU(PPOB
HanMeHoBaHMepa3aeI0BUTEMIT ble)o0pa3oBaTeabHbIepeC
Nen/n Kontpoubusiep| IIpakTnueckuep
porpaMmal Bcero YPCHI
a0oThI a0oThI
Paznenl. ®PU3UKAUMETOABIHAYYHOI'OITIO3HAHUA
Bbubmuorexal [OK
11 o 1
M3UKANMETOIBIHAYYHOT OTIO3HAHUS httos://m.edsoo.ru/7fA1bF72
Utoronopazneny 1
Paznen2. MEXAHHUKA
bubanorekal[OK
2.1 K 3
HHeMaTHIA https://m.edsoo.ru/7f41bf72
bubanorekal[OK
2.2 4
Auramika https://m.edsoo.ru/7f41bf72
BbubauorekallOK
2.3 3 3 1 1
AKOHBICOXPANCHIBIBMEXAHIIE https://m.edsoo.ru/7f41bf72
Urtoromopaszneny 10
Pa3znen3.MOJIEKYJISAPHAA®PU3NKAUTEPMOJINHAMUKA
OCHOBBIMOJIEKYIISIPHO-KUHETHYECKOUTEOPU U bubnuorexal[OK
3.1 5 1
https://m.edsoo.ru/7f41bf72
bubnuorexal[OK
3.2 5 1
OCHOBbITEPM O HAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbleCOCTOSIHUSIBEILECTBA. 1 bu6nunorexal[OK
' ®dazoBbIeNEPEXObI https://m.edsoo.ru/7f41bf72



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

Utoronopazneny 12
Paznend4. 9JIEKTPOJUHAMUKA
bubmuorexal [OK
4.1
IEKTPOCTATHIA > https://m.edsoo.ru/7f41bf72
49 ITocrosHubIinekTpuyeckuiiToK. TokuBpaznu 6 bubnuorexal[OK
' YHBIXCPEIaxX https://m.edsoo.ru/7f41bf72
Utoronopazneny 11
PesepBHOEBpeMs 1
OBIIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 34



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

11KJIACC

KoauuecTBOuacon JaexkTpounble(undpoB
HanMeHoBaHMepa3aeI0BUTEMIT bple)o0pa3oBaTeabHbIepeC
Neni/mu Konrtposnbusiep| IIpakTuyeckuep
porpaMmbI Bcero YPCHI
a0oThI a0o0ThbI
Pa3znenl . DJIEKTPOANHAMUKA
MarnuTtHoemnose. DNeKTPOMarHU THAsTMH Y K1] bu6mmorexal[OK
11 5 1 1
us https://m.edsoo.ru/7f41c97c
Uroromopaszneny 5
Paznen2 . KOJJEBAHUAUBOJIHbBI
MexaHn4eCKuendIIeKTPOMarHUTHEIEKOIe6a bu6mmorexal[OK
2.1 4 1
HUS https://m.edsoo.ru/7f41c97c
59 MexaHn4eCKHENIIEKTPOMAarHUTHBIEBOJTH b 3 1 bubnuorexal[OK
' https://m.edsoo.ru/7f41c97c
bubanorekal[OK
2.3 0] 5 1
frrea 1 https://m.edsoo.ru/7f41c97c
Urtoromopaszneny 12
Pa3nen3.0CHOBBICIHEIIMAJTBHOUTEOPUMOTHOCHUTEJBHOCTH
31 OCHOBBICIIEIINATBHONTEOPUH O 5 bu6mmorexal [OK
' THOCUTEIIBHOCTH https://m.edsoo0.ru/7f41c97c
Utoronopazneny 2
Paznend KBAHTOBASAP®U3IUKA
bubnuorexal [OK
4.1 C) i 3
HIEMEHTbIEBaHTOBOHOMTHEH https://m.edsoo0.ru/7f41c97c



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

bubmuorexal [OK
4.2 C 2
TPOSHHEATONA https://m.edsoo.ru/7f41c97c
bubmuorexal [OK
4.3 A 3
TOMHOEHIPO https://m.edsoo.ru/7f41c97c
Urtoronopazneny 8
Pa3nen5.9JIEMEHTBIACTPOHOMUUUACTPO®U3UKHU
Bbubmuorexal [OK
5.1 C) 4
JIEMEHTHIACTPOHOMAHMHACTPODHSHIH https://m.edsoo.ru/7f41c97c
Utoronopazneny 4
Paznen6.ObBOBLIAIOHIEEIIOBTOPEHUE
Bbubmuorexal [OK
6.1 0606 1
OOHAIOIIECHIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Urtoromopaszneny 1
PesepBHOEBpEMS 1
OBIIEEKOJIMYECTBOYACOBIIOITPOTPAMME 34



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

IHHOYPOYHOEIIJIAHUPOBAHHUE

10KJIACC
KoanuecTBOouacos JJeKTpoHHbIeHUPpPOBBICOOpa3oBa
Ne TeJIbHbIePeCcypChl
/ Jara Temaypoka KonTpo/ibHBbIEpa0OTHI
wn U3y4YeHust Beero
duzuka—
1 Haykaonpupojae.Hayu 1 bubnnorexallOK
4 pupoae.tiay https://m.edsoo.ru/ff0c32e2
HBIE METOJIbI
MMO3HAHUSOKPYIKAIOIIE
romMupa.
MexaHn4eckoe
) nBrkeHne. OTHOCUTEIBHOCTD 1 bubanorexal[OK
MexaHn4ecKoroasmkenus. [lepeme https://m.edsoo.ru/ff0c33e6
LIEHHE,CKOPOCTb,
YckopeHue.
PaBHOMEpHOETIPAMOTUHEITHOE ABU
KEHUE
PaBHOYCKOpEHHOETIPSAMOIMHENHOE
JBH)KEHUE.
bubnuorexal[OK
3 CBobOoaHOenaieHne. Y CKOpEHHECB 1 httos://m.ed 3 1F60C3508
06 0HOr OIIAIEHHL. ttps://m.edsoo.ru/ffOc
Kpuponuueitnoe bu6nunorexal[OK
4 1
JIBUXeHue. [[BrkeHneMarepuan https://m.edsoo.ru/ff0c3620
BHOUTOYKHUIIO
OKpYKHOCTH.
ITpununorHocutensHOCTUl an
nies.
5 WNuepunaneubpiecucrembliorcueTa. Il 1 bu6nuorexal[OK
epBhrliizakoHHpr0TOHA. Macca https://m.edsoo.ru/ff0c372e



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

tena. Cuna.
[IpuHOMTICYTIEPTIO3ULIUH CHIL.
Bropoit
3akoHHbrOTOHAUIsIMAaTEpHAIBHON

TOYKH

TperuiizakonHproTOHAIIsIMaTED
HNaJIbHBIXTOYEK.
3akoHBCceMUpPHOroTsrorenus.Cuia
TsxkecTH. IlepBas
KOCMHYECKAsICKOPOCTh

buobnuorexal [OK
https://m.edsoo.ru/ff0c39cc

Cunaynpyrocrtu.3akonl yka.Bect
ena.

Bbubmuorexal [OK
https://m.edsoo.ru/ff0c3ada

Cuna tpenus. Koaddunuent
TpeHus.Cuiia COpOTUBIIEHUS IPU
JBUKEHUUTEIaB KU AKOCTUNIIUT a3
€.

Bbubmuorexal [OK

https://m.edsoo.ru/ff0c3be8

IToctynarensHoOE H
BpaliaTelIbHOeIBIKEHHE
abcomoTHOTBEPIOTOTEa. MOMEH
Tcuabl.Ilneyocunsl. Y caioBus

paBHOBECHUATBEPAOrOTENA.
Nmnynsc MatepuanbHON
TOYKH,CUCTEMBI MaTEPHAIbHbBIX
touek.Mmynbccnibl. 3akoHCcOXpa
HEHHUS

I/IMHYJ'ILCB_.PCEIKTI/IBHOG,I[BI/I)KG
HHC.

BbubauorexkallOK
https://m.edsoo.ru/ff0c3be8

10

Pab6 OTauMOIIHOCTHbCHIJIBI.
KI/IHCTI/I‘-IeCKaﬂSHepFI/IHMaTepI/IaHBH

bubmmorexal [OK
https://m.edsoo.ru/ff0c3be8



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

oifTouku. TeopeMaoObH3MEeHEHNH

KUHETUYECKOMIHEPTUH.
IToreHuManpHasIHEPT UL
JlabopaTopHasipadoTa 1

«HAccaenoBannecBsa3npadoThI
CHJIBICH3MEHeHneMMeXaHuyec
KOWPHepruuTe/IaHannpuMepep
aCTSIKEeHUs

PE3UHOBOTOKT'YTA)

11

KonTpoabsnasapadoranoreme
«Kunematuka./lunamuka.3akoH
bICOXPAHEHHUS] BMEeXaHHKe»

Bbubmuorexal [OK
https://m.edsoo.ru/ff0c3d00

12

OCHOBHBIETIOJIOKEHUSIMOJIEKYIISIPH
o-
KWHETH4YEeCKOUTEOpUU.bpoyHO
BcKoenBrkeHue. uddysus.
XapaxTep OIBUKEHUS
MB3aMMOJEHCTBUS YaCTHUIL
BelecTBa. MoenucTpoeHussTa
30B,)KHAKOCTEH

uTBEpABIXTEN. Macca
MOJIEKYJI.
KonnuectBoBemectna.lloct
OstHHasiABoraapo

Bbubmuorexal [OK
https://m.edsoo.ru/ff0c3el18

13

TenmoBoepaBHOBecHe. Temmepar
ypa
neéuzmepenue.lllkanaremmepar
ypllenbcus.

W neansueiirassMKT.OcHoBHoe
ypaBHeHUEMKT.

bubmmorexal [OK
https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

AOGcomoTHasITeMIIepaTypakakmepa
CpenHer KHHETUYECKOU

bubnuorexal [OK

14
SHEPTUUIBHXKEHUSIMOJIEKYIL. Y paB https://m.edsoo.ru/ff0c41a6
HEHHE
MenneneeBa-Kianelipona.
3akon/laapToHa.l'a30BBIC3aKOHBI.
JlabopaTopHasipaboTa 2
15 «HUccnenoBanne3aBUCMMOCTHME Bbubnuorexal [OK
KLy https://m.edsoo.ru/ff0c43d6
napamMeTpaMucoCTOSIHUS
pa3peKeHHOrora3ay
N3onponeccrBUACATBHOMIa3E NI
XrpadudecKoenpeCTaBICHHE. Bu6muorexal[OK
16
https://m.edsoo.ru/ff0c4502
17 BHYTpeHHSSIOHEPTUATSPMOTUH bubnuotexal[OK

aMHUYECKOMU CUCTEMBI
ncrnocoosieénsmenenus. Kommue
CTBOTEIUIOTHI U padora.
BuyTtpennsssneprusiogHoaTroM
HOT'OHJICAJIBHOTO

I'aza. BugsiTennonepenayu.

VY neapHagTeII0E MKOCTHLBEIIECTB
a.

KonuuecTBO TEnmnoTel
npuTeronepeaaye. A iuadaTHbIA
porecc.

https://m.edsoo.ru/ff0c461a



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

18

[TepBbIii3aKOHTEPMOIUHAMUKH
HEeronpuMeHEHHEeKU30IpolLece
am.
HeobpaTtumocTeIiporieccoBBIpH
poae.Bropoiizakon
TepmoguHamMuKy.

bubnuorexal [OK
https://m.edsoo.ru/ff0c478c

19

MpunuunpericreusuKIITemnon
OMMAaIINHBI.
HuxknKapuouneroKI1J]

20

O6o0maronmitypox«MosexymnspHa
sapusuka.OCHOBBITEPMOJIUHAMUK

n».

Bbubmuorexal [OK
https://m.edsoo.ru/ff0c4b74

21

Kourpoasnasipadora 2noreme
«Mouaekyasipuasapuznka.OcH
OBBITEPMOTUHAMMKID).

bubanorekallOK
https://m.edsoo.ru/ff0c4dc2

22

[TapooOpa3oBaHNEHKOH ICHCAITHSL.
HcnapeHuenkumneHue.
AOGCOMOTHASIMOTHOCUTENIbHAS

BJIAXKHOCTbBO3yXa. HackImeHHbII
nap. [lnaBneHnenKpucTaIIN3aIus.
VY nenpHasTeruoramiasieHus. Cyom
HMaIusl.
YpaBHeHueremnoBorobdananca.

23

DneKTpu3ausaTeNn. DNeKTPHUIECKU I
3apsan. JIBaBHIadIEKTPUY €CKUX
3apsaos. [IpoBonHuky,
JTUDJICKTPUKU
UIOJIYTIPOBOIHUKN.3aKOHCOXPaHe
HUS

QJICKTPUUCCKOro3apsaa.



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

24

B3aunmopneiicTBuesaps10B.3aK0H
Kynona.TodeuHblilasieKTpuyecK
unzaps.
Hanpsk€HHOCTBINIEKTpUYECKOr
ononus. [Ipuanun
CyNEPIO3ULIUUIIIEKTPUYECKHUX

nosuen. JIlnann

HaIpsHKEHHOCTH.

25

Paboracumnexkrpocratu
YeCKOI oI oJIs.
ITorenmman.
Pa3ssocThmoTeHIINATIOB.
IIpOBOTHUKUH IUDTEKTP
HKHUBIJIEKTPOCTATHYECK

OMIIOJIC.

HnamekTprudeckasnpoHAIIaeM
OCTb.

Bbubnuorexal [OK
https://m.edsoo.ru/ffOc4fde

26

Onexrpoémrocth. KonaeHncarop.
DNEeKTPOEMKOCTHILIIOCKOTO
KOHJIeHCaTopa. DHEePrus3apsuKeHHO
TOKOHJIEHCATOPA.

BbubaunorexallOK
https://m.edsoo.ru/ff0c511e

27

IIpuHIMN IEHCTBUANTPUMEHECHUEK
OHJICHCATOPOB,KOMUPOBAIBLHOI O
anmnapara,cTpyHHOronpuHTepa.Jie
KTpOCTaTHYeCKas3aluTa.

3a3eMIIeHUEDIEKTPOPHOOPOB.

28

DNEeKTPUUYECKUH TOK, YCIOBUS
erocyiectBoBaHus. I locTOSHHBI
irok.Cunaroka. Hanpsxenue.
Conpotusnenue.3akoHOManis
ydacTKalemu.
[TocnenoBatenbHOeE, apaenbHoOe,



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

CMCHIaHHOCCOCINHCHUC

npoBoAHUKOB.J/IabopaTopHasipa
oora 3

«M3yyeHnecMemaHHOr
0COeNHEHHUAPE3NCTO
poB»

29

PaGoTtanmomHocTh3I€KTpUYEC
Korotoka.3akon/[xoysi-

Jlenna.

3akoHOMaUIOIHON (3aMKHY
TOW )3JIEKTPUYECKON LIETIH.
Koportkoe3ambikanue.JIabopar
opHasipaboTa

«M3mepenuneld ICuctounnkarokau
€rOBHYTPEHHEr OCOMPOTHBIICHUS

»

Bbubnuorexal [OK
https://m.edsoo.ru/ff0c570e

30

DNEeKTPOHHASIPOBOIUMOCTETBEP]L
BIXMETAJIJIOB.
3aBUCUMOCTBCOIPOTUBICHUAMET
aJuIOBOT

TemnepaTypbl. CBEpXIpOBOIUMOCT
b.
DNEeKTPOHHASIPOBOIUMOCTHTBEPL
BIXMETAJIJIOB.
3aBUCHUMOCTHCOIPOTUBICHUAMET
aJJIOBOT

TemnepaTypbl. CBEpXIpOBOIUMOCT
b.

bubauorekallOK
https://m.edsoo.ru/ff0c5952

31

DNEeKTPUYECKUN TOK B
Bakyyme.CBONHCTBaAIEKTPOHHBIXIT
YUKOB.
[MonynpoBogHUKH,NXCOOCTBEHHAS
u

NpUMECHas NPpOBOJAUMOCTD.

bubauorexal [OK
https://m.edsoo.ru/ff0c5¢c36



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

CoiicTBap—n-
nepexozna.llonynpoBogHUKOBBIE
pUOOpBI.

32

DIIEKTPUYECKUNTOKBPACTBO
paxupaciiaBaxdJIeKTPOJIHUTO

B.

DNEKTPOIINTUYECKAS AUCCOLIMALINS.
DJEeKTPOIIn3.

OnexkTpudeckue npudopsl
NYCTPOMCTBANNX
MIPaKTUYECKOETPUMEHEHUE

JIpaBunaTexHuKn

bezomacHocT.

bubnuorexal [OK
https://m.edsoo.ru/ff0c5¢c36

33

KonTpoabHasipadora 3nioteme
«Onexrpocraruka.llocTosHHBII
3IIEKTPUUECKUUTOK. T OKHBpa3
WYHBIXCPEHAX»

Bbubmuorexal [OK
https://m.edsoo.ru/ffOc5efc

34

PesepBHeritypok. O600maromuiiyp
oknoremam 1 Oxnacca

bubauorekallOK
https://m.edsoo.ru/ff0c6230

OBILEEKOJINY
ECTBOYACOB
[HOITPOTPAMM
E

34



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

11KJIACC

Ne
n/n

JlaTa
U3y4eHust

Temaypoka

KosmmuyecTBO9acoB

Bcero

KonTpobHbIepa0dOTHI

JJeKTpoHHbIeHUuPpOBBICOOpa3
0oBaTeJIbHbIEPEeCYPChI

TlocTostHHBIE MATrHUTHI U
uxs3anMoaericTBrue. MarauTHOEIon
€.

BekTtopmMarauTHOMMHAYKIWU.JIMH
uu

MaFHHTHOﬁHHﬂyKHHH.
MaFHI/ITHOeHOJICHp OBOIHHUK
acTokoM.OnbeITIpCTena.
BzanmoneiicTBHENPOBOTHUKOBC
Tokom.

Bubnuorexal [OK
https://m.edsoo.ru/ff0c9778

JleicTBUE MarHuTHOT'O MOJIA
HanpoBOAHUKCTOKOM.CunaAmriepa.
JlelicTBUE MarHuTHOT'O MO
HaIBUKYITYIOCS3aPSKEHH YIOUaCTH
ny.CunaJlopenna.Paboracuis

Jlopenna

bubauorexallOK
https://m.edsoo.ru/ff0c98fe

OnexkrpomarauTHasuHykus. [loro
KBEKTOpaMarHUTHOMUHAYKIIUN.D
HC
WHIYKIIUW.3aKOHAJIEKTPOMArHUTHO
nnHaykuun®@apanes.
JlaGopaTopHasipadora 1
«HUccnenoBanuesiBJIeHAS

3.]'[eKTpOMaFHHTHOﬁHHI[yKIIHH>)

bubmmorexal [OK
https://m.edsoo.ru/ff0c98fe



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

NHIyKTUBHOCTS.
SBnenuecamonnaykuu.dJ[Ccamo
WHIYKIUH.

9HepI‘I/IHMaFHI/ITHOFOHOJISIKaTYHIK
nuc

TOKOM. DJIEKTPOMarHUTHOETIOJIE.
TexHuueckue ycTpoicraa u
HUXIPUMEHEHUE TIOCTOSHHBIEMarHUT
BI,2JIEKTPOMAarHUTHL,AIEKTPOIBUTATE
JIb,YyCKOPUTEJIMIIEMEHTAPHBIXYACT
ui,

UHAYKOUOHHAAICYb.

Bbubnuorexal [OK
https://m.edsoo.ru/ff0c9ac0

KonTpoabHasipadora 1noteme

«MarauTHoeI0J1€.
DNEeKTPOMarHUTHASTUH YKL

Bbubmuorexal [OK
https://m.edsoo.ru/ff0c9df4

CBoOopanbIE
MeXaHUYECKUEKOICOaHus.
I"apmoHnyeckuexoaeOanus.
YpaBHEHUETAPMOHUYECKHX
KOJIcOaHHMI.
[IpeBpamieHresHepruy.
JlaGopaTopHasipaboTa 2
«HcerenoBanne3aBUCHMOCTH
Mepuoaa MaJjbIX KoJie0aHui
rpy3a
HAHUTHOTVITHHBIHUTHUMACCHITP
y3a»

KonebarenbHbiiikoHTYp.CBOOOHBIE
SIIEKTPOMATHUTHBIE KOJICOaHUS
BUICAJTbHOMKOJIe0aTeTbHOMKOHTY]
€. AHATOTUAMEXKAYMEXaHUYECKUMHU

bubmmorexal [OK
https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

u

BHCKTpOMaFHI/ITHBIMI/IKOJIC6aHI/I
avu. Popmyia Tomcona.
3aKOHCOXPaHEHUSIDHEPTUUBU
J€aJbHOM

KoJIe0aTeIbH OMKOHTYPE.

IIpencraBiaeHne03aTyXarOIUXKOIE
O6aHusX.BeIHYyX1eHHbIE

MexaHudeckuekosebanus.Pezona
HC.
BriHyX/I€HHBIEAIEKTPOMATrHUTHBIEK
onebaHusl.

[TepemennsbiiiTok. CHHYyCOMAQIBHBI
i

MEPEMEHHBINTOK. MOIITHOCThIEPEM
€HHOTI'0TOKa. AMIIJIUTYJHOE

I/I,Z[el‘/'ICTBy}OIlIGGSHa‘-IeHI/ICCI/IJ'IHTOKaH

Hanpsxenusi.

Bubnuorexal [OK
https://m.edsoo.ru/ff0ca600

Tpauchopmarop.lIponsBoacTBo,ne
penavaurnorpebiaeHue

3IIEKTPUUECKONIHEPTHUH.
YCcTpOoHCTBO 1
MPAKTUYECKOECTIPUMEHEHUEDIEKTPU
YeCKOr03BOHKa,reHepaToparnepemMe
HHOT'OTOKA,
JUHUMRJIEKTponepeay.

10

MexaHn4eckue BOJIHBI,
ycioBuspacupocTpanenus.Iepuon.
CkopocTbpacnpoCTpaHEHUSI U ITUH
ABOJIHBI.

[TonepeyHbIeUITPOI0IEHBIEBOTHBI
. 3BYK.

bubauorexal [OK
https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

CkopocTtb3ByKa.l poMKOCTE3BYKa
.Beicorarona.TeMOp3ByKa.

11

DJIEKTPOMarHUTHBIEBOJIHBL UXCBOMC
TBa U CKOPOCTb.
[ITkana’neKTpOMarHU THHIXBOJIH.
[IpuHUMTIBIpAIHOCBSI3UU

TCJICBI/II[CHI/IH.Pa3BI/ITI/IeCpeI[CTBCBH3
u. Pagunomokamnus.

bubnuorexal [OK
https://m.edsoo.ru/ff0cad58

12

KonTpoabHasipadora
2«KonebanuanBOIHEI»

Bubnuorexal [OK
https://m.edsoo.ru/ffOcaf06

13

IIpamonuHetHOEpacTIpOCTPaHEHN
€CBETABOJAHOPOIHOMCpEIE.
ToueunbIincTOUHUKCBETA. JIy4d
Csera. OTpakeHnecBeTa.3aKOHbI
OTpaKEHUS CBETA.
[TocTpoeHnen3zo0pax eHUIBILIOC
KOM3epKaie.

14

IIpenomnenue crera.
ITonmnoeBHyTpeHHEeOTpaxeHue.l Ipe
JeJIbHBINYT OJINOJHOTr OBHYTPEHHET
0

OtpaxeHus.

bubmmorexal [OK
https://m.edsoo.ru/ff0ch820

15

JIunzsl.ITocTpoeHnen3odpaxkeH
niiBnuH3e. D OpMynaTOHKONIUH
3BI.

VYBenu4eHUuEeInH3bI.
JlaGopaTopunasipabora 3

«HccnemoBanrnecBORCTBU300pakeH
UUBJIHH3AX»

bubauorexal [OK
https://m.edsoo.ru/ff0cbh9c4



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

Hucnepcuscsera.CinoxHbliicoc
taBOenoro ceera. LlBer.

Hudpaknuscsera. [ {udpakiunonHas
peméTKa.
[TonepeunocTbcBeTOBBIXBOIH. [T051
pusanus cBerTa.
OnTuuecknenpuOOpbIyCTPONCTBAN
yCIOBUANX0€30M1aCHOr ONPUMEHEHU

A.

bubnuorexal [OK
https://m.edsoo.ru/ff0cbb86

17

Konrpoasnasapadora 3«Onruxka.

Bbubmuorexal [OK
https://m.edsoo.ru/ff0cbd34

18

['panunpmpumennMocTr

KinaccudyeckorMmexanuku.lloctymar
BI

CHEMATIEHOUTEOPUUOTHOCUTEIBHO
CTH.
OTHOCUTENIBHOCTHOAHOBPEMEHHOCT
.
3ameIEHUEBPEMEHUUCOKPAILIEHU
€UIMHBI.

19

OHEepPrusuuMIyIbCPEISI TUBUCTCKON
yacTuLbl. CBSI3bMAaCChICIHEPTUEn

HUMITYJIbCOM. 3HCpFI/I}IHOKOH .
OCHOBLICHCL[I/IaHBHOfITCOpI/II/IOTHO
CHUTCIBbHOCTH

bubmmorexal [OK
https://m.edsoo.ru/ff0cc324

20

®oronbl.dopmynallnanka.OHeprus
numnyibchorona. OTKpeITHE U
uccinenopanuedorodpdpexra. Onpit
bIA.I'.CToneToBa.



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

3akonbipororddekra. YpaBHeHHED
wHmTelHaasaporodpdexra.

«Kpacnasrpanuna»pororddexra.
JaBnenuecBera.OneiTeill.H.
JlebeneBa. XMHU4IECKOEICHCTBUECBE
Ta.

bubnuorexal [OK
https://m.edsoo.ru/ff0cca54

22

Texnuueckue
yCTpOiicTBa
UIPAKTUYECKOCTIPUMEH
eHue:(poTodIeMeHT,HoT

O/1aTYHK,

coJlHeUHasi0aTapes,CBETOANO/I.

Bubnuorexal [OK
https://m.edsoo.ru/ff0cccOc

23

Monens aroma ToMcoHa.
OmnsiteiPesepdopranopaccessHuIO0-
YacTHL.

IInaneTaprasMoneapaToMa.
Mopens atoma ToMcoHa.
OmnsiteiPesepdopranopaccessHIIO0-
YacTHULI.

IInaneTaprasMoneapaToMa.
ITocrymareibopa.

Bbubmuorexal [OK
https://m.edsoo.ru/ffOccfe0

24

W3nydenue u noryioueHue
(OTOHOBIPHUIIEPEX01€aTOMACOTH
OrOypOBHS

SHEeprurHaaAp yroi.Buaeic
MEKTPOB.

25

BonnosriecBoiicTBauacTuil. Bon
HbI e bpoiins.
KopnyckynspHo-

BoOJTHOBOW Tyasin3M. CIIOHTaHHOEH

BBIHYXKJICHHOCHU3JTYUYCHHUC.

bubauorexal [OK
https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

OTKpbITHEPATNOAKTUBHOCTH. OTIBIT
pIPe3epdopranoonpenenenuococTa
Ba

pazMOaKTUBHOIOU3IIyYEHUSI.
CaoiicTBaanbda-,06era-,ramma-
u3nydeHus. Bnusnue
pPaguo0aKTUBHOCTUHAKHUBBIE
opranu3Mmsl. OTKpeITHE
nporoHauHenTpoHa. M3otomnbl. Ab
¢da-pacman.
DNeKTpOHHBIMNIIO3UTPOHHBINOETA

pacnan.l'amMmMa-Hu3IydeHHeE.

bubnuorexal [OK
https://m.edsoo.ru/ff0cd350

27

OHEPrusCBI3UHYKIOHOBBSIPE.
S nepHble peakuuu.
Anepusritpeakrop.IIpobiaemsr,me
PCIEKTUBBL,AKOJIOIMYECKHEACTIE
KTBIAAEPHOMN

OHEPIreTHKH.

bubaunorekal|[OK
https://m.edsoo.ru/ff0cd4e0

28

KonTpoabsHnas padora Ned
AToMHas U spepHas pu3nKa

bubaunorekallOK
https://m.edsoo.ru/ff0cd7f6

29

Bunssésanoronebda.Co3pe3aus,

SIPKUE3BE3 B, TTIAHETHI, UXBUIMUMOE]]
Brokenue. CollHeYHasICUCTEMA.
Conune. ConHeuHas
akTuBHOCTh. M cTounnk HEeprunCo
JIHIIAaU3BE3 .

bubauorexallOKhttps://m.edsoo.r
u/ff0cd67a

30

3BE31BI, NX
OCHOBHBIEXapPaKTEPUCTHUKH.
3BE3ABITIABHONTIOCTIEIOBATEh
HOCTU. BHyTpeHHEeCTpOeHuUE

bubmmorexal [OK
https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

3BE3 .
CoBpeMeHHBICTIPEICTABICHHUSIOI
POUCXOXKIICHUNHT

sBororuu ComHIan3BE3 I,
3BE3bI, UX
OCHOBHBIEXAPAKTEPUCTUKH.
3BE3IBITIIABHONUTIOCIIC IOBATETH
HoCcTU. BHyTpeHHeecTpoeHue
3BE3.
CoBpeMEHHBIETIPECTABICHUSOI
POUCXOXKICHUUHT

3OO CoIHIIau3BE3 .

31

MineunsiillyTe—

Hamal anaktuka.llomoxxenne u
nerxernue CosHma

Bl anaktuke.l'amakTukn. Y€pHbIe

JBIPBIBSAApaXTAIAKTHK.
Bcenennas.Pa3beranmneranaktuk. Te
0opuaboIBIIOTr OB3PHIBA.
PennkroBoensnyuenue.
MeTaranakTHKa.

32

Hepemennbienpo6ieMbpIacTpoHO
MHHU.
O6o6maromuitypok.Poixsdusuk
UUACTPOHOMUU B
9KOHOMHUYECKOHN, TEXHOJIOTHYIEC
KOM, colianbHOU
HITHYECKOHCPepaxaesiTeIbHOC
TH

YenoBeka.

33

O6o6maromuitypox.Ponsume
CTOPU3UKUUACTPOHOMHHB

bubmmorexkal [OK
https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0ced22

COBpEMEHHONWHAayYHONUKaPTUHEMH

pa.

34

PesepBHblitypok.MaruutHoe

noJie. DJIeKTPOMarHUTHasIMH A KLU

s.

bubnuorexal [OK
https://m.edsoo.ru/ff0cf02e

OBILEEKOJIN
YECTBOYACO
BIIOITPOI'PA
MME

34



https://m.edsoo.ru/ff0cf02e




