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1. Copep:xanue yueOHOIO npeamera

10 KJIACC

®du3nKa ¥ MeTObl HAYYHOI'0 MIO3HAHMS.

®usuka - Hayka o nmpupoge. HaydHnele MeTOAbl MO3HAHUS OKpyKaromero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIIecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (hrU3NYeCKHX SBICHUH U mporeccoB. Hayunsie runoressl. Gusndeckne
3aKOHBI ¥ TEOpUU. ['paHHIIbl MPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Poms m mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHON HAy4YHOH KapTHHBI MHUpa, B
MPAaKTUYECKOU E€ATETbHOCTH JIFOIEH.

JleMoHcTpanuu.

AmnanoroBble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Mexanunka.

Kunemaruka

Mexannueckoe aBHKeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JABMkeHus. Cucrema
orcuera. Tpaekropus.

[lepemenienue, ckopocTh (CpelmHsss CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTepUaIbHOW TOUKH, UX MPOEKIIMH HA OCU CHCTEMbI KoopauHaT. ClloKeHHe NepeMEeNIeHU U
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE NIBIKeHUE. [ padiku 3aBHCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMENIEHUSI MaTEPUAIbHON TOYKH OT BPEMEHHU.

CBobOogHOE TazieHne. Y CKopeHrne CBOOOTHOTO TIa/ICHUS.

KpuBonuueliHoe nBuxkeHue. JIBMKEHHME MaTEepUAIbHOW TOYKH 10 OKPYKHOCTH C
MMOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBASI CKOPOCTh, JINHEHHAs CKOPOCTh. [leprona u yactoTta
oOpareHus. LleHTpocTpeMUTENNbHOE YCKOPEHHUE.

TexHnueckue yCTpoICTBA M NPAKTHUECKOE IPUMEHEHHUE: CIHUJOMETP, JBUKEHHE
CHaps10B, LIETIHBIE U PEMEHHBIE NTepEJauH.

JleMoHcTpanuu.

Mopenb cucteMsl OTCUeTa, UUTFOCTPALMS KWHEMATHUYECKUX XapaKTEPUCTUK JBUKEHHUS.

[TpeoOpa3oBanue MBUKEHUN C UCIIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habnronenue nBrxeHus Tena, OpOIeHHOr0 O] YTIIOM K TOPU30HTY B TOPH3OHTAIBHO.

W3mepenue yckopeHust CBOOOTHOTO MaeHUSI.

Hanpasrienue ckopocTH Mpy IBUKEHUU 110 OKPYKHOCTH.

Y4eHnueckui HIKCIIepUMEHT, J1abopaTOpHbIE PabOTHI

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIECHUS] MTHOBEHHOW CKOPOCTH.

HccnepoBanue  COOTHOIIEHWS  MEXAY  INyTAMH, [POWJEHHBIMH  TEIOM  3a
[IOCJICZIOBATEIbHBIE pPaBHBIE IMPOMEXYTKHM BPEMEHU IIPU PAaBHOYCKOPEHHOM JBUXEHHM C
HayaJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3yuenne nBUKEHUs MAPUKA B BI3KOU KUJIKOCTH.

W3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

JAunamuka.

[Ipunnun otHocutensHoCcTH ["anunes. [lepoiii 3akoH HetoToHa. IHEepLnanbHbIe CUCTEMBI
oTcyeTa.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akoH HeroTona st
MaTepHabHON TOUKHU. TpeTuii 3akoH Hpr0TOHA /1711 MaTepHaibHbIX TOYEK.

3akoH BceMUpHOTOo TsAroteHus. Cuna tspxkectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mMokosi, ckoibxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHe.
Cuna TpeHus: CKOJIbXKEHHUS U cuiia TpeHus mokosi. Koagdunment Tpenus. Cuia COnpoTHBICHHS
IIPU ABUKEHUU TEJA B )KUJKOCTH WJIHU Ta3e.

IToctynarenbHoe U BpaliaTeabHOE JBUKEHHE a0COIOTHO TBEPAOIO TEa.

MoOMEHT cuiIbl OTHOCHTENBHO OCH BpamieHus. [lnedo cuibl. YciaoBust paBHOBecHs
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TBEPJOTO TeNA.

TexHnuyeckue yCTpPOHCTBA M MPAKTUYECKOE TNPUMEHEHHE: TOAIINIHUKN, ABM)KEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

JleMoHcTpanuuu.

SBneHue nHepuuu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHIL.

3aBHCHUMOCTB CHIIBI YIIPYTOCTH OT AeOpMalnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U NAJCHUU.

CpaBHEHHE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUSL.

VYcnoBust paBHOBeCUsl TBEpAOro Tena. Bunibl paBHOBECHS.

YdeHn4ecKuil IKCTIIEPIMEHT, TabopaTOpHBIE pabOTHI

N3ydenue neuxenus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaIuu.

HccenenoBanue ycinoBuii paBHOBECHS TBEPJOTO TENIA, UMEIOIIETO OCh BPAILECHHUS.

3aK0oHBI COXPAHEHHUSI B MEXaHHUKe.

Nmnynbc MaTepraabHONW TOUKHU (Tela), CHCTEMBl MaTepHaAIbHBIX ToueK. VIMIybC CHIIBI U
M3MEHEHUE UMITyJIbCca Tella. 3aKOH COXpPaHEHUs UMITyJibca. PeakTuBHOE TBUIKEHHUE.

Pab6ota cuibl. MOIITHOCTH CHJIBL.

Kunernueckast sHeprusi MarepuasibHON Touku. Teopema 00 M3MEHEHMHM KHHETUYECKOM
SHEPrHUH.

[lorenumansHas oHeprus. IloTeHumaneHas dSHeprus ynpyro AeQopMUPOBAHHOMA
npyxuHsl. [loTeHninanbHas sHeprus Tena BOJIN3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanpHble U HEMOTEHIMAIbHBIE CHIIbI. CBsA3b PabOTHl HEMOTEHIUAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOW IHEPTHH CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpoMCTBA U MPAKTHUYECKOE MPUMEHEHHUE: BOJOMET, KOIEp, IPYKUHHBII
MHACTOJIET, IBUKEHUE PaAKET.

JleMoHcTpanuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHNIMAIBLHON PHEPTUH B KHHETHUECKYIO M OOpaTHO.

YdeHn4ecKuil SKCTIIEpUMEHT, TabopaTOpHBIE pabOThHI

N3ydyenne abCoNOTHO HEYHNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C MU3MEHEHHEM MEXaHHYEeCKOW HHEepruM Teja Ha
IIpUMEPE PACTSKEHHUS PE3UHOBOTO KI'yTa.

MoJgexkyasipaasi pu3nKa U TEPMOTUHAMHUKA.

OCHOBBI MOJIEKYJ/ISIPHO-KHHETHYEeCKOM TeOpPHH.

OcHOBHBIE MTOJIOKEHUS MOJIEKYIIIPHO-KMHETUYECKOM TEOPHH U UX ONBITHOE 000CHOBaHHE.
BbpoynoBckoe nBwxkenue. uddysusa. Xapaktep ABWKEHHS W B3aUMOJCHCTBUS YaCTHIL
BelecTBa. MoJienn CTpPOEHUs! ra3oB, KUIKOCTEH M TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE ATHUX Mojeneid. Macca u pasmepsl moisiekyn. KonumuecTtBo BemiecTsa.
[TocrossuHast ABorajpo.

TennoBoe paBHOBecue. Temneparypa u ee uamepenue. lllkana remneparyp Llenbcusi.

Mopens uaeanpHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-KMHETHUYECKOW TEOpUU
uaearbHOro raza. AOCONIOTHas TeMmmepaTypa Kak Mepa CpelHedl KHHETHYECKOH SHEepruu
TEIJIOBOTO JBWKeHHUs yacThll ra3a. [[Ikana remnepatyp KenbBuHa. ['a30BbIe 3aK0HBI. Y paBHEHUE
MenneneeBa-Knaneiipona. 3akon JlansroHa. M3omporieccsl B uaealbHOM ra3e ¢ MOCTOSHHBIM
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KOJMYeCTBOM BemlecTBa. ['paduueckoe mpencTaBieHHe H30IMPOLIECCOB: U30TEpMa, H30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

JleMoHcTpanuu.

OnpIThl, JOKa3bIBAIONIME TUCKPETHOE CTPOEHHE BelecTBa, (ororpaduu MOJIEKYI
OPraHNYeCKUX COCTUHEHUH.

OnpiThl 10 AU PY3UH KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Mopaenb, HITIOCTPUPYIOLLAsk TPUPOJTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, H30MpPOIECCHI.

Y4eHnuecku IKCIIepUMEHT, J1a0opaTOpHbIE PabOTHI

Omnpenenenre macchl BO3JlyXa B KJIAaCCHOW KOMHATE€ HAa OCHOBE H3MEpEHUM o0beMa
KOMHATBHI, ABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPaMU COCTOSHUS Pa3peXEHHOI0 rasa.

OCHOBBI TEPMOJAMHAMMKH.

TepmoauHaMuueckass cucteMa. BHYTpEeHHSs SHEpPIUs TEPMOJUHAMUYECKONW CHUCTEMBI U
crocoOb! ee n3MeHeHus1. KonnuecTBo TemnoTsl U pabota. BHYTpeHHsIsI SHEPTUsl OJHOATOMHOTO
UJealbHOTO ra3a. Busl Terionepenaun: TEMIONPOBOIHOCTb, KOHBEKIUS, U3Iy4eHHE. Y IeNIbHAs
TEITIOEMKOCTh BellecTBa. KomnyecTBO TEMIOTHI pH TeIionepeaaye.

[Tonsatue 06 amgmabatHOM mporiecce. IlepBeiii 3akoH TepMoaWHAMHKH. [IpuMeHenue
MEePBOTro 3aKOHA TEPMOJMHAMUKY K U3omporieccaM. [ padudeckas uHTepnperanus padboThl rasa.

Bropoii 3akoH TepmoannamMuku. HeoOpaTUMOCTh TPOLIECCOB B IPUPO/IE.

TemoBbie MamuHbl. [IpuHIUTIBL AeHicTBUS TEMIOBBIX MamuH. [IpeoOpa3oBanus sHeprun
B TEIUIOBBIX MammHax. KoadduuueHT monesnoro neiicteus temmoBoit MamuHbl. Lukin Kapao u
ero K03 PUIMEHT MOJIE3HOTO ASHCTBUSI. DKOIOTUYECKHE MPOOIEMbl TETNIOIHEPTETUKH.

TexHnueckue ycTpoilcTBa W NPAKTHUYECKOE IPUMEHEHME: JBUTATEIb BHYTPEHHErO
CropaHus, ObITOBOW XOJOJUIBHHUK, KOHTUITHOHED.

JleMoHcTpanuu.

W3meHeHne BHYTpEHHEH SHEpPruu Tella MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKH W3
OYTBUIKHM TIOJ JICHCTBHEM CXXAaTOTO BO3/yXa, HarpeBaHue 3Qupa B JAaTyHHOH TpyOKe MmyTem
TpeHus (BUICOACMOHCTPAIINS ).

N3menenne BHyTpeHHEH 3HEpruu (TeMIEpaTyphl) Tejla Mpu Terionepeaye.

OmnsIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT C BO3YITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO JIBUTATEIIS.

Y4eHnueckui IKCIIepUMEHT, J1abopaTOpHbIE PabOTHI

N3mepenue yaenbHOU TeIIOEMKOCTH.

ArperatHbplie COCTOSIHUA BemecTBa. Pa3oBble nepexo/bl.

[TapooOpa3zoBanne u KoHAecHcanus. Mcmapenwne w©  KkumneHue. AOCONIOTHAS W
OTHOCHTEIbHAs BIAXXHOCTh BO3yxa. HachlmeHHbli map. Y aenpHas TEIoTa mapooodpa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUSI OT J1aBJICHUS.

TBepnoe teno. Kpucraminueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB KPUCTAIIIIOB.
Kunkue xpucramibl. CoBpemMeHHble Marepuaibl. [lnaBieHune u Kpucramnusanus. Y enbHas
terwiorta miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckrne ycTpoWCTBAa M MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICHUXPOMETP,
KaJIOpDUMETP, TEXHOJIOTMHM TIOJyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM UHUCIE
HaHOMaTEpHAJIOB, U HAHOTEXHOJIOTUH.

JleMoHcTpanuu.

CBoiicTBa HaCBIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.



CrniocoOsl U3MepeHus BIaKHOCTH.

HaGnronenne HarpeBaHMs W TUIABJICHUS KPUCTAJUIMYECKOTO BemiecTBa. JleMoHcTpanus
KPUCTAJLJIOB.

YdeHu4ecKkuii HKCHEpUMEHT, JjabopaTtopHbie paboTel 3MepeHue OTHOCHUTENHLHON
BJIKHOCTH BO3/yXa.

DJIeKTPOAMHAMHUKA.

DJIeKTPOCTATHKA.

OnexTpuzauust Ten. ONEKTpUYEeCKUil 3apsana. /[IBa BuAa 2JIEKTPUYECKUX 3apsi/IOB.
[IpoBOIHMKH, AUBIIEKTPUKHU U MOJYIPOBOAHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsa.

BszaumopeiictBue 3apsnoB.  3akoH Kynona. ToueuHbli  AEKTpUYECKUR  3apsii.
Onektpruyeckoe mnoje. HampsskeHHOCTh snektpuyeckoro mnoisd. IlpuHumn cymepno3unuu
JIEKTPUYECKUX MOJIeH. JINHNY HANPSZKEHHOCTH MIEKTPUYECKOTO MOJIS.

PaGora cun osnektpocratndeckoro mois. Ilorennman. Pa3HOCTh MOTEHIMATIOB.
[IpoBOIHMKY M AUDIIEKTPUKU B AJIEKTPOCTATUYECKOM Iouie. [uanexTpudeckast IpOHULIAEMOCTb.

OnektpoeMkocTh. KoHaeHcaTtop. DJIEKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpa. JHEPrus
3apsKEHHOI0 KOHJIEHCATOoPA.

TexHHM4eckue ycTpoucTBa M MHPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKAs 3alluTa, 3a3eMJICHHE DIIEKTPONpPHUOOPOB, KOHJIEHCATOP, KOMHUPOBAIHHBIN
anmapar, CTpyHHbBIN IPUHTED.

JleMoHcTpanuu.

Y CTpoicTBO M MPUHITUIT AEHCTBUS SIIEKTPOMETPA.

B3anmopeiicTBre HaIEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

IIpoBOHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DneKTpocTaTU4ecKas 3allluTa.

JINDJIEKTPUKHU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCaTopa OT IUIOW@AW IUIACTHH,
paccTOosHUSA MEXY HUMH U JUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.

YdeHn4ecKuil SKCTIIEPUMEHT, TabopaTOpHBIE pabOThHI

N3mepenne 371eKTpoeMKOCTH KOHIEHCATOPa.

IMocTosiHHbIN yIeKTpUYecKkHii TOK. TOKM B pa3iIMUYHBIX cpeAax. DIEKTPUUYECKUH TOK.
VYcnoBust CylecTBOBaHMS 3JE€KTpUYecKoro Toka. Mcrounuku toka. Cuna toka. ITocTosHHBIN
TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka 1enu.

DnexTpuueckoe COIIPOTHUBIICHHUE. VY nensHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEAUHEHNUE TPOBOIHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoynsa-JIeniia. MOIMIHOCTE 3JIEKTPUYECKOTO TOKA.

DNEeKTpOoABMKYILAS CUJIa U BHYTPEHHEE COMPOTUBIIEHUE NCTOYHHMKA TOKA. 3akoH OMa J1st
MOJTHOM (3aMKHYTOM) AyieKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DONeKTpoHHAas MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHHS
METAJIJIOB OT TemrepaTypsl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonHuku. CoOCTBEHHass W MpPHUMECHAas IPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CsoiicTBa p-n-nepexoaa. [lonynpoBogHUKOBbBIE TPUOOPHI.

DNeKTpUUeCKU TOK B pacTBOpax M pacilaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAs
aucconuanus. JJIeKTPOIIn3.

DnexTpuueckuil Tok B razax. CaMOCTOSATENbHBIN U HECAMOCTOSITENIbHBIN pa3psi. MonHusL.
[1na3ma.

TexHuueckue yCTpoilcTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHHUKH TOKA, OJEKTPOHArpeBaTelbHbIE MPUOOPHI, DIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP COMPOTUBIICHUS, BAaKyyMHBIH AHOMA, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
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MTOJIYITPOBOJIHUKOBBIM MO/, TalbBaHUKA.

JleMoHcTpanuu.

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTh COINPOTHUBJICHUS HWJIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI, IUJIOMIATU
MONEPEYHOI0 CEYEHUSI U MaTepuana.

CwmerianHOe COeTMHEHUE TTPOBOTHUKOB.

[IpsiMoe n3MepeHue 3NEeKTPOABUKYILIEH Cuibl. KOpOTKOe 3aMbIKaHUE TallbBAHMYECKOTO
3JI€MEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTbH CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Y4eHnueckui SKCIIepUMEHT, J1a0opaTOpHbIE PabOTHI

N3yuenune cMemanHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenne SIEKTPOABMKYIIEW CHJIBI  HMCTOYHHMKA TOKAa M €ro  BHYTPEHHETO
COTPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTHble CBSI3H.

N3yuyenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C y4ETOM
COJIEPKATEIIBHBIX MEXKIIPEJIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OWOJOTHH, XHMHH,
reorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIe TOHSTHS, CBS3aHHBIE C W3YYEHHEM METOJIOB HAYYHOI'O MO3HAHMUS:
SBIIGHWE, HayuyHbIM (akT, Tumnoresa, (pusnyeckas BeIMUMHA, 3aKOH, TEOpHs, HaOIIOJEeHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Matemaruka: petieHre cucTeMbl YpaBHeHHM, TuHeHast pyHKkuus, napadona, runepooa,
UX rpad Ky u CBOMCTBA, TPUTOHOMETpHUECKHE QYHKITUU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTCHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbI M KX MPOEKIUU HAa OCH KOOPAMHAT,
CJIO’KE€HHE BEKTOPOB.

buonorus: Mexannueckoe JBUKEHHE B KUBOH mpupoae, nuddysus, ocMoc, Tenao00MeH
YKUBBIX OPTraHU3MOB (BU/IbI TEIJIONEPEauH, TEIUIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBJICHUS B
YKWBOU MIPUPO/IE.

Xumusi: TUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX T, XKUIAKOCTEH M Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JEKTPOJIUTUUECKAS TUCCOLIUAIINS, TaJTbBAHUKA.

I'eorpacdus: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

TexHosorus: mpeoOpa3oBaHue IBIKEHUH € UCIIOIH30BAaHUEM MEXaHU3MOB, YUET TPCHHSI B
TEXHHUKE, MOJAIIUIHUKN, HCIOJIb30BaHUE 3aKOHA COXpAaHEHHUS HMITylibca B TEXHHUKE (pakerta,
BOJOMET U JIpyrue), JBHUraTeslb BHYTPEHHETO CropaHusi, napoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHJUIUOHED, TEXHOJIOTMH MOJIYYeHHUSI COBPEMEHHBIX MAaTepUajIoB, B TOM YHUCIIE
HAaHOMAaTEepUaJIOB, W  HAHOTEXHOJIOTMM,  DJJIEKTPOCTATHYECKas  3allMTa,  3a3€MJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MPUHTEpP, JJEKTpOHArpeBaTelbHbIE MPUOOPHI,
ANIEKTPOOCBETUTETHHBIC TIPUOOPHI, TATbBAHUKA.

11 KJIIACC

DJIeKTPOIMHAMHUKA.

MaruuTtHoe nmoJjie. JIeKTPOMATHUTHASI HHIYKIMS.

[TocrossHHBIE MarHuTHL. B3auMOIelCTBHE TMOCTOSAHHBIX MAarHUTOB. MAarHuTHOE MoOJIE.
Bektop MmarauTHOM MHAYKIUU. [[pyHIIUN Cyneprno3UIIuy MarHUTHBIX MoJiel. JInHur MarHuTHOM
uHaykiuuu. Kaptraa nuHui MarHUTHOM MHTYKIIUU TIOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHOe noje npoBoAHUKA ¢ ToOkoM. KapThHa NMHWN MHIYKUMHA MarHUTHOTO IOJS
JUIMHHOTO TPSMOT0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBILIEBOIO MPOBOJIHUKA, KATYIIKH C TOKOM.
OnbIT Opctena. BzaumoaelicTBrue NpoOBOJHUKOB C TOKOM.

Cuiia AMriepa, ee MOJIyJIb M HalpaBJICHHE.
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Cuna JlopeHua, ee MOAylb M HampaBieHHE. JIBH)KEHHE 3apsKEHHOM YacTHIIbI B
OJTHOPOJHOM MarHUTHOM moJie. PaGota cuisl Jlopenma.

SBneHue »HNEKTPOMATHUTHOM WHAYKUUU. [IOTOK BekTOpa MarHUTHOW WHIYKLIHH.
DNeKTPOABMKYIAsl CUla UHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapazes.

BuxpeBoe snextpuyeckoe mnose. DJIEKTPOABMXKYLIAs CHJIa MHAYKIMH B NPOBOIHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OTHOPOJAHOM MarHUTHOM II0JIE.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBIEHNE CAaMOMHAYKLINN. DIEKTPOABIKYIIAs CHUIa CAMOUHAYKIINH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuueckue yCTpoMCTBA M MPAKTUYECKOE TPUMEHEHHE: IOCTOSHHbIE MArHUTHI,
AJIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIHN AIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS M1€Yb.

JleMoHcTpanum.

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIuHYMY MHYKIIMA MarHATHOTO TIOJISL.

B3anmMopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JleiicTBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIHTA.

SBneHue HNEKTPOMArHUTHON UHIYKITUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIIKYIIEH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUsI MarHUTHOTO
MOTOKA.

SIBrieHNE CAaMOMHTYKIIN Y.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PaOOTHI.

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

WccnenoBanue 1eicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnepoBanue siBneHUs 371€KTPOMArHUTHONW WHYKIIUU.

KoJsie0anusi u BOJIHBI.

MexaHnu4ecKkue U 3JeKTPOMATHUTHBIE KOJIeOaHusl.

Konebarenbnast cucrema. CBoOOgHBIE MexaHHYeckue Kkoiebanus. [‘apMoHMYeckue
konebanusa. Ilepwox, dactota, ammuutyaa u (aza xoneGanuil. IlpyKUHHBI MasTHHK.
Matematuueckuii MasiTHUK. YpaBHEHHE rapMOHHWYeckuX kojeOanuil. IlpeBpaiienue snepruu
MIPY TAPMOHUYECKHUX KOJICOaHUSX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJeOaHHS B HA€aIbHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHHYECKUMH U 3BJIECKTPOMArHUTHBIMU
kosnebanusmu. @opmyina TomcoHna. 3aKOH cOXpaHEHHs SHEPTUU B UICATBHOM KOJeOaTeTbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KoneOaHUsSX. BbIHY X /IeHHbIE MEXaHUYECKUEe KOJIeOaHMUs.
Pe3onanc. BeinyK1€eHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[Tepemennbiii Tok. CHHYCOUIANIBHBIN MIEPEMEHHBIM TOK. MOITHOCTh MEPEMEHHOIO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HaPSYKEHUS.

Tpanchopmarop. I[IpousBoacTBo, mepemaya M MOTpeOICHUE SIEKTPUUECKONH SHEPTHHU.
DKOJIOTHYECKHE PHUCKM TPU TNPOU3BOACTBE 3JIeKTpo3Hepruu. KynbTypa ucCHoap30BaHus
3JIEKTPOIHEPTUHU B TOBCEAHEBHOM )KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DJIEKTPUYECKHH 3BOHOK,
TE€HEPATOP MEPEMEHHOT0 TOKA, JMHUU AJIEKTpoIepeaay.

JleMoHcTpanuu.

HccnenoBanue napamMeTpoB KojaeOaTenbHON cUCTEMBbI (TIPYKMHHBIN UITH MaTeMaTHYeCKHIA
MasTHHK).

HabGmronenue 3aryxaronmx KojaeOaHuid.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJI€OaHUH.
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Habmonienue pe3onanca.

CB00OIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcmmorpaMMbl — (3aBUCHMOCTH  CHJIBI TOKA M HAmpsOKEHUS OT BpPEMEHH) s
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc mpu mocnenoBaTeaIbHOM COEAMHEHUU PE3UCTOpA, KATYIIKA MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUN 3NEKTpoIepeaauH.

YdeHn4ecKuil IKCIIEpUMEHT, 1abopaTOpHBIE pabOThHI

HccnenoBanue 3aBUCUMOCTH TIEpHOa MAJbIX KOJeOaHHM Tpy3a HA HUTU OT JJIMHBI HUTH
U Macchl rpysa.

HccnepoBanue TMEepeMEHHOI0 TOKa B IENM W3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyILIKU U PE3UCTOpA.

MexaHn4yecKue M 3J1eKTPOMATHUTHbIE BOJIHBI.

MexaHnueckue BOJIHbI, yCiI0BuUs pacpocTpanenus. [lepuoa. CkopocTh pacrpocTpaHeHUs
u JiuHa BonHBL. [lomepeuHsle W TpoAOJbHBIE BOJHBL. WHTepdepeHuus u audpakuus
MEXaHUYECKHUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBI. Y CIOBHUS M3JIY4YEHMs 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTtanus BekTopoB E, B, v B anexkTpomaruutHol BosiHe. CBOKCTBA 311€KTPOMArHUTHBIX BOJIH:
OTpaXEHHEe, TMpelloMJIeHHe, moyisipu3anus, Judpakuus, uHTeppepeHius. CKoOpocTb
3J€KTPOMArHUTHBIX BOJIH.

[Ixana 37€KTPOMarHUTHHIX BOJIH. [IpuMeHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBE paIHOCBA3HU U TEIEBUACHUS. Paguonokanus.

DIEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPEebl.

TexHnueckue ycTpoilcTBa M MPAaKTHMUECKOE NMPUMEHEHHME: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE M MEIWLMHE, pajap, PagHONpPUEMHUK, TEIEBU30D,
anTenHa, Tenedon, CBU-meus.

JleMoHcTpanumu.

OO0pa3zoBaHue U pacrpoOCTpaHEHHUE TOMIEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmtomnieecs Ten0 kKak HICTOYHUK 3BYKa.

Habnronenne oTpaxeHus U MPeTOMICHUS MEXaHUIECKUX BOJIH.

Habmonenue nntepdepeHnu u AUPpaKkud MEXaHHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGntoienne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH M YacTOTOM
KoJieOaHuH.

HccnepoBanue CBOWCTB  AJIEKTPOMATHUTHBIX ~ BOJIH:  OTPaXX€HUE, IPEIOMIICHHUE,
noJsipusanus, Tudpakuus, nHTepdepeHnus.

Onruka.

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacipOoCTpaHEHNE CBETA B OTHOPOJHOMN Cpeie.
JIyu cBeta. ToueuHbIil ICTOUYHUK CBETA.

Otpaxenue cBera. 3akOoHbI OTpakeHUs cBera. [locTpoeHune M300pakeHH B IJIOCKOM
3epKae.

[Ipenomienne cBera. 3aKOHBI TPETOMIIEHHS cBeTa. AOCONIOTHBIA TOKa3aTenb
npenomieHusa. [lonHoe BHyTpeHHee oTpaxeHue. [lpenenbHblii yroyl MOJHOTO BHYTPEHHETO
OTpakKEHUS.

Jucnepcus ceera. CrioskHBIN cocTaB Oenoro ceta. L[BerT.

Cobuparonue u pacceuBaromve JuH3bl. ToHkas nuH3a. DokycHOe paccTosHUE H
ONTUYECKas cuia TOHKOM uH3bL. [locTpoeHne n3o0pakeHuit B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyna TOHKOW JIMH3BL. Y BEIUYCHUE, 1aBAEMOE JTMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKHU.

BonroBas onrtuka. WHTepdepeHnus cBeta. KorepeHTHbIE HWCTOYHUKHU. Y CIOBHS
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HaOII0/IeHNs] MAKCUMYMOB 1 MUHUMYMOB B HHTep(EpPEHIIMOHHOM KapTHHE OT JBYX CHH(a3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakus cBera. JudpakunmoHHas pemieTka. YcClIOBHE HAOMIOACHHS TIIaBHBIX
MaKCHMYMOB IIPH TIaICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIICTKY.

[Tonspuszanus ceera.

TexHUYecKue yCTpPOWCTBA W TPAKTHUYECKOE NMPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBINA ammapaTr, MHKPOCKON, TeJeCKON, BOJIOKOHHas OMNTUKA, IuUpaKIMOHHAS
pelieTka, HoJspou.

JleMoHcTpanum.

[IpsiMonuHetHOE pacnpocTpaHEHUe, OTpaKEHUE M TMpesoMiieHne cBeta. OnTudeckue
PUOOPHI.

ITonHOE BHYTpEeHHEE oTpakeHne. Mojienb cBeToBo1a.

HccnenoBanme cBOWCTB N300paxKeHH B TUH3AX.

Mopenn MUKpOCKOTIa, TEIECKOIIA.

HabGmronenue narepdepeHImm ceera.

HaGmonenue nudpakiuu cBera.

Habmronenue aucnepcun ceera.

[Tonyyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cnekTpa ¢ TOMOMIIbIO AUPPAKIIMOHHON PEIIETKH.

Habnronenne nmonsipu3aiyu cBeTa.

YdeHnueckui SKCIIepUMEHT, J1a0opaTOpHbIE PabOTHI

N3mepenue nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paxKeHH B TUH3AX.

HaGurotenue aucriepcuu cBera.

OcHOBBI cIENUAJIBLHOI TEOPUH OTHOCUTEIbHOCTH.

I'paHnIBI IPUMEHMMOCTH KJIACCUYECKOM MexaHukH. llocTynarsl cnienualbHOW Teopuu
OTHOCHUTEIIbHOCTH: HMHBAapUaHTHOCTb MOJYJS CKOPOCTH CBe€Ta B BaKyyme, MPUHLUI
OTHOCUTENIHOCTH DUHIIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKPAILLEHUE JJINHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b Macchl € HEPrUel U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOS.

KBanToBas ¢pusuka.

DJIeMEeHTbI KBAHTOBOM ONITHKH

@otonsl. Popmyna [Tnanka cBsI3M SHEPTrUM POTOHA C €r0 YACTOTOU. DHEPTHS M UMITYJIBC
dhoToHa.

OtkpeiTie u wuccienopanne Qoroddpdekra. Omnwiter A.I'.  CronmetoBa. 3aKOHBI
dbotodrddekra. YpaBHenue DitnmreitHa asa Gorodddexra. "Kpacnas rpanuna” ¢ororddexra.

Hasnenune ceera. Onbitel [1.H. JIeOenenra.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHu4Yeckue YCTPOHCTBA M IMPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT, (OTOAATUHK,
CONTHEe4YHas Oarapesi, CBETOIUO/I.

JleMoHcTpanuu.

®dotor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.

CBeTOqUOI.

Conneunas 6artapest.

Crpoenue aToma.

Mopnens aroma Tomcona. Onwitel Pesepdopma mo paccesauro -gactuil. [Lmanerapras
Mozenb aroma. [loctynatsl bopa. M3nydenne u nornomienue GOTOHOB MPHU MEPEXoe aToma ¢
OJIHOTO YPOBHSI 3Hepruum Ha apyro. Bunpel cnekrtpoB. CrekTp ypoBHEW BSHEpruu artomMa
BOJOpOAA.

BosiHoBBIE cBOMCcTBa yacTull. BosHbl ne bpoins. KoprnycKymsapHO-BOJTHOBOU JTyanu3M.
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CHOHTaHHOE U BBIHYKIEHHOE U3TyYeHHE.

TexHudeckne yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHHME: CHEKTpPaJbHbIM aHaJIN3
(criekTpocKoM), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHcTpanuu.

Mopenb onbiTa Pesepdopna.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeHYaThIX CIIEKTPOB U3ITYUEHUS.

Jlazep.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIEe PabOTHI.

HaGuroienne TMHeWYaToro CreKTpa.

ATOMHOE SIAPO.

OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXHOCTb  CTpoeHHs  siapa.  OTKpbITHE
paauoaktuBHOCTH. OnbITHI Pe3epdopaa mo onpeneneHnio coctaBa paAuo0aKTUBHOTO H3TYUESHHUS.
CoiicTBa anb(ha-, 6eTa-, raMMa-u3nydeHus. BiusHue pauoakKTHBHOCTH HA KUBBIC OPTaHU3MBI.

OTtkpeITHE TPOTOHA M HEHTpoHA. HykitoHHas moens siapa ['efizenoepra-MBanenko. 3apsiy
anpa. MaccoBoe uucio sapa. M3oromnst.

Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacran. ['amMmMma-usnydyenue. 3aKoH
PaINOAKTUBHOIO pacmaa.

DHeprus CBA3M HYKJIOHOB B sifipe. S nepHblie cuibl. JlegekT Macchl sapa.

SAnepHsle peakuuu. Jlenenre u CUHTES SIED.

Anepupiii  peaktop. TepmosiaepHbpiii cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI  SACPHOU
SHEPTEeTUKHU. DKOJIOTUUECKHUE ACTIEKTHI SJI€PHOM YHEPTETUKH.

DOneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTo/16I HAOJTFOICHUS U PETHCTPAIUH dJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMOIeiCcTBUSA. EquHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHuueckue ycTpoucTBa U MPAKTHUECKOE MPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6oMoa.

JleMoHcTpanuu.

CueTynK HOHM3UPYIOLIUX YACTHUII.

YdeHn4ecKkuil IKCTIIEpUMEHT, TabopaTOpHBIE pabOThHI

HccnenoBanue TpekoB 9acTHil (110 TOTOBBIM GoTOrpadusim).

JIeMEeHTbI ACTPOHOMMHU U aCTPOPUZUKH.

Otanbl  pa3BUTHS  acTpOHOMHUH. [IpuKianmHOoe W MHUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMMUH.

Bun 3Be3anoro He6a. Co3Be3ausi, spKue 3Be3/bl, IJIaHEThI, UX BUIUMOE ABH)KEHHUE.

Conneunas cucrema.

Comnuue. CosHeuHass akTUBHOCTh. McTounuk sHepruu CosiHIIA@ W 3Be3/A. 3BE3Mbl, UX
OCHOBHBIE XapaKTEePUCTHUKU. J(narpamma "crieKTpaibHbBIN KJIacc - CBETUMOCTR'". 3B€3/1bI TJITaBHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  ''Macca - CBETUMOCTB' i1 3B€37  IJIaBHOU
MOCJIeIOBaTeIbHOCTH. BHyTpeHHee crpoeHue 3Be3d. COBpEMEHHBIE TMPEACTABICHUS O
MIPOUCXOKACHUM U 3BoJroLMH COJIHIIA U 3B€3/1. DTaIlbl )KU3HU 3BE3/1.

Mnneunsiii [1yTs - Hamia ["anaktuka. [lonoxenue u nemxenne Comnuua B ['anaktuke. Tumnbt
rajiakTuk. PaguoranakTuky u kBazapel. UepHbIe ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O6ma. Pasberanue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHast cTpykTypa Beenennoil. MeraranakTuka.

Hepemennsie mpo6iieMbl aCTPOHOMUH.

YyeHunueckre HabJIOIEHUS.

Habntoienust HEBOOPY>KEHHBIM TJ1a30M C HCIOJIb30BaHUEM KOMIBIOTEPHBIX MPUIOKEHUHA
JUTSL OTIPEJICTICHUS TTOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3 U
CeBepHOro noxymapus u sipkue 3Be3/1bl.

HaGmonenus B Teneckon JIyHsl, uranet, Minewnoro Ilyrtu.
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O6o0maee NOBTOPEHHUE.

Ponb ¢Qu3uku M acTpoHOMHH B SKOHOMHYECKOH, TEXHOJOTUYECKOW, COIHMAIBLHOU H
THYECKON cdepax [NeATeTbHOCTH YeNOBEKa, pojb W MecTo (U3UKU M acTPOHOMHUHU B
COBPEMEHHOW HAy4YHOW KapTHMHE MHpa, pOJib (QHU3MUECKO Teopud B (HOPMUPOBAHHUH
MpeJICTaBIeHUH 0 (PU3UUECKOI KapTUHE MUPa, MECTO PU3UYECKON KApTHUHBI MUpA B OOLIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IPUPOJIE.

MesknpeamMeTHble CBSI3H.

Nzydyenne kypca ¢usukm 0a3oBOro ypoBHs B 11 Kimacce OCYIIECTBISETCS C y4ETOM
COJZIEPKATENbHBIX MEXKIIPEJAMETHBIX CBSI3ed C KypcaMud MaTeMaTHKH, OHOJOTHH, XHMHH,
reorpaduu U TEXHOJIOTHHU.

MexnpeaMeTHble TOHATHUS, CBS3aHHBIE C W3YYEHHUEM METOJIOB HAYYHOI'O IO3HAHMUS:
SIBIICHWE, HAy4dHBIH (hakT, TUNOTe3a, (pu3MUeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHUE.

MatemaTuka: pelieHne CHCTEMbl ypaBHEHUH, TPUTOHOMETpPHYECKHE (YHKIUU: CHHYC,
KOCHHYC, TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M MX
MPOSKIIMA HAa OCH KOOPJWHAT, CIOXKEHHE BEKTOPOB, MPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIIHH,
MPU3HAKU NT0JI00US TPEYTOJIBHUKOB, OIPEIeIeHHE TUIOMIAIU TUIOCKUX GUTyp U o0bema Tedl.

buonorust: snekTpuueckue SIBICHUS B XUBOW MPHUPOJE, KoyieOaTeIbHbIE NIBIXKCHHS B
KUBOM TPHUPOJE, ONTHUYECKUE SBJICHHS B KMBOUM MpPUpOJE, NEHCTBUE paJHalliy Ha >KUBBIC
OpraHU3MBI.

XUMHS: CTPOCHHME aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPAbIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTATUTMUECKON PEIIETKU, CIIEKTPATbHBIN aHaIIN3.

I'eorpadus: MarHuTHBIE MOMIOCa 3eMJIM, 3aJI€KH MarHUTHBIX Py, (POTOCheMKa 3eMHOM
MMOBEPXHOCTHU, MIPEACKAZAHUE 3EMIICTPSICEHHUII.

TexHOoNOruA: JIMHUM JIEKTPOIEepeaay, FTeHEPATOP NEPEMEHHOTO TOKA, AIEKTPOIBUTaTEb,
WHAYKIIMOHHAS TI€Yb, pajap, paJuONpPHUEMHHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

2. Ilnanmpyemble pe3y/ibTaThbl OCBOCHHS Y4eOHOr0 mpeaMera

JIMYHOCTHBIE:

JIngHOCTHBIC PE3yNbTAaThl OCBOCHHS y4deOHOro npeamera "®duszmka" TOHKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH Y4YaIllUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpPHEHTALMM, ITO3UTUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0O0IlecTBa,
pacIIMpEeHNE KU3HEHHOI'O ONBITa M OMbITa ACSITEIbHOCTH B MPOLIECCE peaTUu3alli OCHOBHBIX
HaIpaBJIeHUN BOCMIUTATEIBHOM I€ATEILHOCTH, B TOM YKCJIE B YaCTH:

I'pasxicoanckozo eocnumanus:

c(hOPMHUPOBAHHOCTH IPAXKTAHCKON TTO3HUIIMH YYAIIETOCs KaK aKTHBHOT'O M OTBETCTBEHHOTO
YJieHa POCCUIICKOT0 00I1IecTBa;

MPUHATHAE TPAJAUIMOHHBIX OOIIEUYETOBEUECKUX T'YMAHUCTHYECKUX M JEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIILHOCTh B MHTEPECAX TPAKIAHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3aIiy;

yMEHHE B3aUMOJICCTBOBAaTh C COLMAIBHBIMA HWHCTUTYTAaMHU B COOTBETCTBHU C HX
GYHKIUSAMEI U Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH.

Ilampuomuueckozo eocnumanus:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)kTaHCKOW UAEHTHYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JOCTH)KEHHMSIM POCCHICKHUX
YUEHBIX B 007acTH (PU3UKU U TEXHUKE.

/Jlyx06HO-HPABCMBEHHO20 60CRUMAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHUS;
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CHOCOOHOCTH OIIEHUBATh CUTYALIMIO U IPUHUMATH OCO3HAHHBIEC PEUICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIE B ICITEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYNBOTO OYAYIIEro.

Icmemuuecko2o 6ocnumanus:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYILIETO
¢u3nveckoil Hayke.

Tpyooeozo éocnumanus:

WHTEpPEC K pa3IMuHbIM cdepaM MNpoPecCHOHATBHONW JESTEIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyyiiel mpodeccun
U peajn30BbIBATh COOCTBEHHBIC JKU3HECHHBIC IIJIaHbL;

TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 00JacCTH (U3HKH Ha
IIPOTSKEHUU BCEH KU3HU.

DKonozuueckozo ocnumanus:

c(hOPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYPHl, OCO3HAHWE TJIOOATBHOTO XapakTepa
9KOJIOTHUECKUX MPooIIem;

IJJAHUPOBAHUE U OCYLICCTBICHUE ACUCTBUI B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA
1eNel yCTOMYMBOro pa3BUTHS YEIIOBEUECTBA;

Pacmpenue ombiTa JIESTENBHOCTH OKOJIOTMYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUU 10 (PU3HKeE.

Ilennocmu nayunozo no3Hanus:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHUE [IEHHOCTH HAayYHOU J1eATeIbHOCTH, TOTOBHOCTH B Mpollecce U3y4eHUs PU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIIEIOBATENBCKYIO JISATEIbHOCTh UHIUBHIyaIbHO U B TPYIITIE.

MeTanpeamMeTHbie:

1. OBjajieHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU

ba3zoevie nozuueckue oeiicmeus:

CaMOCTOATENIbHO (OPMYJIHUPOBaTh M aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIEIIATH IEH IS TSIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUN UX JTOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3NICCKUX SBIICHHUSIX;

pa3pabaThIBaTh TUTAH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTepHUaIbHbIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHUBBI B JIEATEIBLHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJISIM,
OIICHUBATH PUCKH MOCIEACTBUHN ACSITEIHHOCTH;

KOOPJMHHUPOBATh M BBINIOJHATH PabOTy B YCIOBUSAX pEATbHOTO, BHUPTYaJIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIUICHUE MIPH PEIICHUH )KM3HEHHBIX MPOOJIEM.

Bba3zoevie uccneoosamenvckue oelicmeus:

BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUECBBIMU MOHATHSIMH U MeTOAaMH (HU3UUIECKOM
HAYKU;

BJIaJIETh HaBBIKAMHU Y4€OHO-UCCIIEIOBATEILCKOM M MTPOCKTHOM JESITEIIBHOCTH B 00JIacTH
(GU3HKH, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHFHOMY MTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHUIO Pa3IMYHbIX METOOB MO3HAHUS;

BIIQJIETh BUJAMU JCSITEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEpIIpETallvu,
npeoOpa30BaHMIO ¥ MPUMEHEHHIO B PA3IUYHBIX YUYCOHBIX CUTYaIlUsIX, B TOM YHCJIE TIPH CO3/IaHUH
y4eOHBIX TIPOEKTOB B 00JIACTH (U3HKH,

BBISIBIIATh TIPHUYUHHO-CIICICTBEHHBIC CBSI3M M aKTYaJIU3UpOBaTh 3ajady, BBIJABUTATh
TUTIOTE3Y €€ PEIICHHS], HAXOAUTh apTyMEHTHI [Tl JOKa3aTelIbCTBA CBOMX YTBEPKICHUM, 3a/1aBATh
napameTpbl U KpUTEPUU PEIICHNUS,

AQHAIM3UPOBATh TIOJYYEHHBIE B XOJI€ pEUICHUs 3aJayd pe3yJbTaThl, KPUTHUYECKHU
OIICHUBAThH X JOCTOBEPHOCTh, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;
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CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOM e TENbHOCTH, B TOM
YHCIIe IPH U3YYEeHUH (PH3HUKH;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh ePEHOCUTH 3HAHUS IO (PU3MKE B MPAKTHUECKYIO 00JIaCTh KHU3HEIEATEbHOCTH;

YMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTATh HOBBIEC UJIEU, TTPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3aJ1a4UH, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Paboma c ungpopmaueii:

BJIa/IETh HABBIKAMU MOJy4YeHHs] UHpopManuu GU3MUECKOTO COAepKaHUS U3 UCTOYHHUKOB
pPa3HbIX THIIOB, CAMOCTOSATEIbHO OCYIIECTBIATh IOUCK, AaHaJIU3, CHUCTEMAaTH3alUI0 |
UHTEPIPETANIO UHPOPMAIIK PA3IMYHbIX BUJOB U (OPM MpeaCcTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH WH(POPMAIINH;

UCIIONIb30BaTh CpeACTBAa HH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHHH KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOJOJICHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpPCcOCOepexKeH s, TPABOBBIX U
THYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COAEpk aHHS B pa3IUYHBIX (opMaTax € Y4eTOM
Ha3Ha4YeHU WHHOPMAIIUH U LIEJICBOU ayAUTOPHH, BEIOUPAst ONTUMATBHYIO (OPMY MPEACTABICHUS
U BU3YaJIU3aIlHH.

2. OsBJiajeHue YHUBEPCAIbHBIMU Y4eOHBIMI KOMMYHHUKATUBHBIMHU [1€iiCTBUSIMH
Obwenue:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH 1S TENHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(DIUKTHI,

pa3BepHYTO M JIOTUYHO M3JaraTh CBOKO TOYKY 3PEHHUS C HMCHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

Cosemecmnasn oesmenbHOCHb:

MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMaHAHON ¥ UHIMBUYaIbHOU pabOTHI;

BBEIOMpATh TEMAaTUKYy U METOABl COBMECTHBIX NEHCTBUN C y4ETOM OOIIMX HHTEPECOB, H
BO3MOXKHOCTEH Ka)kJI0TO YjeHa KOJUIEKTHBA;

MPUHUMATh 1I€JId COBMECTHOW JIEATEbHOCTH, OpPraHW30BBIBATH M KOOPJIUHUPOBATH
NENCTBUS 110 €€ TOCTHKEHUIO: COCTaBIIATh IIJIaH JEHCTBUM, pacrpenesTh POJIU ¢ Y4eTOM MHEHUIA
YYaCTHHUKOB, O0CYXJIaTh PE3yIbTaThl COBMECTHOW PaOOTHI;

OLIEHHUBATh KaueCTBO CBOETO BKJIaJla M KaXKIOT0 YYaCTHHKA KOMAH]IbI B OOIIMM pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBbIE MPOEKTHI, OIEHUBATh MJIEU C MO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTpPATETHYECKOE TMOBEACHHE B PA3IWYHBIX CHUTYalHsX,
MPOSIBIISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATHBHBIM.

3. OBJ1aleHHe YHUBEPCAJTbHBIMH YUeOHBIMU PeryasiTUBHbIMU JeHCTBUSAMM

Camoopzanuzayusn:

CaMOCTOSITENTFHO OCYIIECTBIISATH MO3HABATEIbHYIO AESITENbHOCTh B 00NACTH (DU3UKU U
ACTPOHOMHUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;

CaMOCTOSITENTFHO COCTABJISITh IUIAH PEHICHHsS] PAacUeTHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBIMIOJTHEHUSI TPAKTUYECKOW paboThl € Y4YETOM HMEIOUIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANOYTECHUI;

JaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHHI;

JenaTh OCO3HAHHBINA BBHIOOp, apryMEHTHPOBAThH €ro, OpaTth Ha ceds OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HPYAULMH B 00JacTu (PU3MKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.
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Camoxkonmpon:
JIaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTHBBI B JESATEIHHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YIbTATOB IEIISIM;

BJI1aACTh HaBbIKaAMH MMO3HABaTeNLHOMN pe(bHeKCI/II/I KaK OCO3HAaHUA COBCPHIACMBbBIX ,Z[eﬁCTBI/Iﬁ
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PE3YJIILTATOB U OCHOBaHHfI;

HCIIOJIb30BATh IMPUCMBI pe(l)JIGKCI/II/I AJId OLICHKU CUTYyalluu, BBI60pa BCPHOI'O PCHICHUA;
OLCHUBATb PUCKU U CBOCBPCMCHHO MMPUHUMATh PCIICHUS 110 X CHUKCHUIO,
IIPUHUMAaTh MOTUBEI U apIyMEHTHI IPYIUX IIPU aHAIN3€ PE3YIbTATOB AEATEILHOCTH.
Ilpunamue cedsa u opyaux:

MMpUHHUMATh C€6$I, IIOHHUMas CBOHM HEAOCTATKHU U JOCTOMHCTBA,

[IPUHUMAaTh MOTUBEI M apIyMEHTHI IPYTUX IIPU aHAIN3€ PE3YIbTATOB AEATEILHOCTH,
IIPU3HABaTh CBOE IIPaBO U MIPABO APYTUX HA OMIMOKY

OMouuUOHAILHBLIL UHMENIEKm:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AYMOLIMOHAILHOE COCTOSIHHE,
BUJICTh HANPABJICHUSI PA3BUTHS COOCTBEHHOH SMOIMOHATBHON c(hephl, OBITh YBEPSHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yYMEHHE MPUHUMATD
OTBETCTBEHHOCTh 324 CBOE TIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCA K OSMOIMOHATHHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHWBAIlMHM, BKJIIOYAMOIICH CTPEMJICHHE K JOCTHIKCHHIO IETH H YCIEXY,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE ACHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;

SIMIATHH, BKIIFOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOITMOHATBLHOE COCTOSHUE APYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOYAIOIIMX CITOCOOHOCThH BBICTPAWBATh OTHOIIEHUS C APYTUMU
JIOJbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL
IIpenmerHsbie:

10 KJIACC

JIEMOHCTPHPOBATh HA MPUMEPAX POJIh U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B MPAKTHUYECKON
JeITEeILHOCTH JIFOACH;

YUUTHIBaTh TPAaHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJIeNel: MaTepuanbHast
TOYKA, WHEPIUAIbHAS CHCTEMa OTCYeTa, a0COJIOTHO TBEPIOE TENIO, WACATBHBIA Ta3, MOJEIH
CTPOEHHS Ta30B, KUJIKOCTEH M TBEPABIX TeJ, TOUCYHBIA AIIEKTPUUYECKUI 3aps]l MpHU pelIeHUun
buznyecKkux 3a/1ay;

pacrno3HaBaTh (u3NyYecKue sBIEHUs (IMPOIECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KHHETUYCCKOW TEOPUH CTPOSHUS BEIIECTBA WM DJIEKTPOIUHAMUKH:
paBHOMEpPHOE U PaBHOYCKOPEHHOE NpPSIMOJMHEHHOE ABM)XKEHHE, CBOOOAHOE MaJeHHE Ted,
JBUKEHHE 110 OKPYKHOCTH, MHEPIIUs, B3auMo iericTBre Tel, muddy3us, OpOyHOBCKOE BUKEHUE,
CTpOEHHE KUIKOCTEH U TBEPIBIX TEJ, U3MEHEHUE 00beMa Tel MPH HArpeBaHUH (OXJIaKIECHUH),
TEIJIOBOE pPaBHOBECHE, WUCHApeHWe, KOHJICHCAIWs, TUIABJIICHUWE, KPUCTAJUTH3AIUS, KUIICHUE,
BJIQXKHOCTH BO3/1yXa, OBBILICHHE JABJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXJy MapamMeTpaMu COCTOSIHHSI ra3a B HM30IPOIeccaxX, AJICKTPU3ANUS Tell, B3aUMOJCHCTBUE
3apsIoB;

OIMHMCHIBATh MEXAHWYECKOE JBMKCHHE, UCIOJIb3YsS (PU3NYECKUE BETUYHUHBI: KOOpPJMHATA,
myTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHEe, Macca Tela, CHJla, UMIYIbC Teja, KUHETUYecKas
DHEprus, TOTCHIMANbHAS JHEPTHs, MEXaHW4ecKas padoTa, MeXaHWYeCKas MOIIHOCTh; IpH
OTHMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUIN CMBICIT HCTIOIb3YEMbIX BETUUUH, X 0003HAUCHUS
U eIMHUIIBI, HAXOIUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (U3UUYECKYIO BEIIMUUHY C JAPYTUMHU
BEJIMYUHAMU;

OIMHCHIBATh W3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJN WM TEIUIOBBIC SIBICHUS, HWCIOJbB3Ys
dusznyeckue BEIMYMHBI: JaBlIEHWE Tas3a, TeMmIepaTypa, CpeAHssi KUHEeTHYecKas »Heprus
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XAO0THYECKOTO JIBWJKEHUS MOJIEKYJ, CPEIHEKBAaJpaTH4YHas CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TETUIOTHI, BHYTPEHHSS dHEprus, padora rasza, KOd((QUIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATENISA; IPU OMMCAHUM NPABHIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJTHMUNH,
uX OOO3HAYCHHS W EIMHMIBI, HAaXOIUTh (OPMYJIBI, CBA3BIBAIOUINE MAHHYIO (DU3UYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAM;

OIMCHIBATh M3YyYEHHBIE AJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U AJIEKTPUUYECKHUE SIBICHHUS
(mporecchl), UCTONb3ys (U3NYECKHUE BEIMYMHBL: JIEKTPUUECKUI 3apsi, 3JIEKTpUUYEecKoe IoJe,
HaIpsDKEHHOCTh TOJIs, IOTEHIMAJ, pPa3HOCTh IOTEHLUUANOB; IPU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIIOJIB3YEMBbIX BEIMYMH, HUX OO0O03HAUEHUS M EJUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOINE JAHHYIO (PU3MUECKYIO BEJTHUUHY C IPYTUMHU BEIMYMHAMH;

aHATM3UPOBaTh (PU3UYECKUE MPOLECCHl U SIBICHUS, MCIOb3Ysl (U3NYECKHUE 3aKOHBI U
INPUHIMUIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKON DHEPIuH, 3aKOH COXPAaHEHUS MMITYJIbCa, IPUHIUI CYNEPIIO3UIIMNA CUJI, TIPUHLUIT
pPaBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHUS
BEIIECTBA, TAa30BbIE 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPrMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXPaHEHUs
JIEKTPUUECKOTO 3aps/a, 3aKkoH KyoHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BhIPaKEHUE U YCIOBUA (TpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIIMIIBI IEHCTBHS MAIlIUH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3auyaTh yCIOBHUS UX O€30MMaCHOTO UCMOIb30BaHUS B IOBCEHEBHOM KU3HU;

BBINOJIHATh HKCHEPUMEHTHI 110 MCCIEIOBAHUIO (DU3MUYECKMX SIBIEHUH U TMPOLECCOB C
UCTIOIb30BAaHUEM  TIPSAMBIX, M  KOCBEHHBIX HM3MEpPEHHMH, TpuU ITOM  (OPMYIHPOBATH
npobaeMy/3afgauy ¥ rUrnoTe3y yueOHOro 3KCIepruMeHTa, COOMpaTh YCTAaHOBKY U3 MIPEUI0KEHHOTO
000pyI0BaHUSsl, MPOBOAUTH OIBIT U JOPMYIIUPOBATH BHIBOJIBI;

OCYILIECTBIIATh TNpPsAMbIE M KOCBEHHBbIE H3MEpeHHs (PU3MUECKUX BEIMYMH, HPU ITOM
BBIOMPATh ONTHUMAJIBHBIA CIIOCOO WM3MEPEHHsT M HCIOJIb30BaTh W3BECTHBIE METOJBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (U3NYECKMMH BEITMYMHAMH C HCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, MpH 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBATH pPE3yIbTaThl
MOJTYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIWYHMH B BHJIE TAOJIUI ¥ TPAdUKOB, AETATh BEIBOIBI 10
pe3yJsbTaTaM MCCIIEN0BaHNUS;

coOmoaTh mpaBWiia 0e30MacHOr0 TpyAa IMPH TPOBEICHHHM HCCIEJOBAHWN B paMKax
y4eOHOTr0 3SKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OpaTOpHOTo 000pyI0BAHNUS;

pelmaTb pacyeTHbIe 3aJauyd C SBHO 3aJaHHOM (U3UYECKOM MOJENblo, HUCMONb3Ys
¢u3nveckre 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a[a4d BHIOMpATh (U3NIECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE JUIs €€ pEeLIeHHUS,
IIPOBOJUTH PACUYEThl U OLIEHUBATH PEATbHOCTH IMOyYE€HHOTO 3HAUYEeHUS (PH3UUECKON BETMUMHBI;

pelaTh KauyeCTBEHHBIE 3a/layM: BBICTPaMBaTh JIOTMUECKH HEIMPOTUBOPEUYUBYIO LIETIOUYKY
pacCcyXIeHHi C HCIOJb30BAaHMEM H3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH W (U3NYECKHUX
SIBJICHHI;

UCTOJNB30BaTh TIPU PpEIIEHHWH YUeOHBIX 3ajad COBpPEMEHHbIE HH()OPMAIMOHHBIE
TEXHOJIOTUM [yl TIOUCKA, CTPYKTYpHUPOBAHHUS, MHTEPIPETALUU U MPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHOW HMH(OPMALUU, TMOMYYCHHON W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATh M0JIy4aeMyI0 HHPOPMALUIO;

MPUBOANUTH MPUMEPHI BKJIaJa POCCUHCKUX M 3apyOEeKHBIX yYCHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE MTPOLIECCOB OKPYXKAIOIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

WCTOJB30BAaTh TEOPETUYECKHE 3HAHUS MO (HU3MKE B TIOBCEAHEBHOM JKWU3HU JUIs
obecrieyeHns 6€30MaCHOCTH P 0OpallieHUH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAIOIIEH cperie;

paloTaTh B IpyIIE C BHIIOIHEHUEM PA3JINYHBIX COLMATIBHBIX POJIEH, IUIaHUPOBATh PaboTy
IpyNIbl, palMOHAJIBHO pacHpelessiTh OOf3aHHOCTH U  IUIAHUPOBATh JEATEIBHOCTh B
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HECTaH/IAPTHBIX CUTYallUAX, OIEHUBATh BKJIAJ KaXJOTO M3 YYaCTHHUKOB TPYMIbI B pEIICHUE
paccMaTpuBaeMoi MpoOIeMBI.

11 KJIACC

J€MOHCTPHPOBATh HAa MPUMEpPaxX POJib U MECTO (PU3UKU B (POPMHPOBAHUU COBPEMEHHOU
HAyYHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B MPAKTHUYECKON
JeSITeTbHOCTH JIFO/IEH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KApTHHBI MUPA;

VUUTHIBaTh TPAHULBI TMPUMEHEHHS W3YYEHHBIX (U3MUECKUX MOJENeH: TOYEeUHBIH
AIIEKTPUUYECKHI 3aps/I, JIyd CBETa, TOUCYHBIH HCTOUHUK CBETA, sIIEPHAst MOJIENb aTOMa, HYKJIIOHHAsI
MoOJIeIb ATOMHOTO sJIpa MPH pelieHn: PU3NIECKHUX 3314,

pacrio3HaBaTh (U3MUECKUE SBICHUS (TPOLECCH) M OOBSICHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKHN U KBAHTOBOM (PU3MKHU: dJEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEeHCTBUS TOKA, B3aUMOJICHCTBHE MArHUTOB, >3JEKTPOMArHUTHAS
WHAYKIMS, ACWCTBME MAarHUTHOTO IIOJIsI HAa TPOBOJHUK C TOKOM U JBIKYIIMHCS 3apsij,
AIIEKTPOMArHUTHBIE KOJICOAaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3alUSg CBETa, JTUCHEPCUs CBeTa,
doroanekrpudeckuit 3¢pdekt (porodddekr), CBeTOBOE JaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

OIMCHIBATh M3YYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUYECKHE, MAaTHUTHBIE, ONTUYECKHUE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IUYHBIX Cpell) U DJIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3NYECKHE BEIUYMHBL: DIIEKTPHUUECKUH 3apsia, CHia TOKa, JIIEKTPHUECKOE
HaNpPsDKEHUE, SJIEKTPHUECKOe COMTPOTUBRIEHUE, PA3HOCTh MOTEHIIHAIOB, JIEKTPOIBUKYIIAS CHIIA,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cwia Amrmepa, cwia JlopeHna, WHIYKTHBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOTO0 W MArHUTHOTO MOJeH, MepuoJ M YacToTa KojebaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CHjla TOKa B MpPOIlecce TapMOHUYECKHX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPHU ONHCAHWUU TMPABUIIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT WCIOIB3YEMbIX BEJIMYUH, MX OOO3HAYCHWS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJTUUHUHY C JPYTUMH BETUUMHAMU;

OIHMCHIBATh WM3YyUYEHHBIC KBAHTOBBIC SIBJICHHS M TMPOIECCHI, HCIONB3Yys (DHU3NUecKue
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus W
UMIynbCc (OTOHA, TEPUOJ TMOJIypacmaga, SHEPrus CBSA3M aTOMHBIX SAEp, MPH OMHUCAHUH
MPaBUJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYeHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONIUE NAaHHYIO (DH3UYECKYI0 BEITUYHHY C JAPYTUMU
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

aHATM3UPOBATh (PU3UYECKUE MPOIECCHl U SIBICHUS, MCIONB3Ys (U3NUYECKHE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TOCHEAOBAaTENbHOIO U MAPAJIEIBHOTO COEIWHEHUS
MPOBOAHUKOB, 3aKkOH Jlxoyns-JleHma, 3akoH AJIEKTPOMArHUTHOM  WHAYKLUHH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTpaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHEeHUE DUHINTEWHA st HOoTOdP(EKTa, 3aKOH COXPAaHEHUS YHEPTHH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS DIJIEKTPUYECKOrO 3apsijia, 3aKOH COXPAHEHHUS MacCOBOTO YHUCIA,
noctynatel bopa, 3akoH paJMOAaKTHBHOTO pacmajga, OpU 3TOM pasinyaTh CJIOBECHYIO
(GbOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe BBIpaKEHHWE M YCJIOBUSA (TpaHUIlbl, 00JacTH)
MPUMEHUMOCTH;

OTIpe/IETSATh HANpaBJICHHE BEKTOpa MHAYKIIMU MATHUTHOTO TOJISi MPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiiel Jlopenna;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITIOJIHATh AKCIEPUMEHTHI 110 HCCIEIOBAHUIO (DU3MYECKHX SIBJICHUH W TIPOILIECCOB C
UCIIONIb30BAaHUEM  TMPSIMBIX, U KOCBEHHBIX H3MEpEHUH: TMpu ITOM  (POpPMYIHUPOBATH
npobaeMy/3agady ¥ THIOTe3y Y4eOHOTO KCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py/I0BaHusl, TIPOBOJAUTD OMBIT U POPMYIUPOBATEH BHIBOIBL;

OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIBI OICHKU
MIOTPELIHOCTEN U3MEPEHUN;
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HCCIIEI0BaTh 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH C UCIOJIB30BAHUEM MPSIMbIX H3MEPEHUI:
IIPA 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATH Pe3yJbTAThl MOJTYYCHHOW 3aBUCHMOCTH
(Gu3nyeckux BEIMYMH B BHUAE TaOMUIl W TpaduKOB, JAeiaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEIOBAHMS,

coOyoaTh MpaBwila 0e30MacHOro TpyAa IMpH MPOBEICHUM MCCIEJOBAHUH B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATENCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0paToOpHOro 000pyIOBAHHUS;

pemaTh pacyeTHbIE 3aJaud C SBHO 3aJaHHOM (U3UYECKON MOIENbIO, HUCIONb3Ys
(u3nyeckre 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33Ja4l BBIOMpATh (U3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE JUIS €€ pPELICHHS,
IPOBOJUTH PacyeThl U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOI'O 3HAU€HUs (PU3MUECKON BETMUUHBI;

pemaTh KaueCTBEHHBIE 3aJaud: BBICTPAMBAThH JIOTUYECKH HEMPOTHBOPEUYMBYIO IEMOYKY
pacCy)KIeHUH C HCHOJb30BAHMEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PHU3MUECKUX
SIBIICHUI;

UCMOJb30BaTh TPU PpEIIEHUH YYeOHBIX 3aJjad COBPEMEHHbIe HMH()OPMAIMOHHBIE
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALUN U TPEACTABICHUS Y4eOHOH H
HAY4YHO-TIOMYJISIpHOW HMH(OpPMAaLMU, MOJYyYEHHOH W3 pPAa3JIMYHbIX HMCTOYHHKOB, KPUTUYECKU
aHATM3UPOBATH MOJIy4aeMyl0 HHPOPMALIHUIO;

OOBSICHATB IPUHLUIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3InyaTh
yCIIOBHS WX 0€30MacHOTO MCIIOIb30BaHUS B TOBCETHEBHON JKU3HU;

IPUBOANUTH MPUMEPHI BKJIaJa POCCUHCKUX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKHE 3HaHUSA MO (U3MKE B TOBCEAHEBHOM JKM3HU JUIs
oOecrieyeHns O€30MaCHOCTH MPH 0OpaIeHNH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXPaHEHMsI 3]I0pOBbsI U COOJIIOZIEHHUS HOPM SKOJIOTHYECKOT0 MOBE/ICHUS B OKpYXKarolei cpene;

paboTaTh B TPyYIIE C BHITIOTHEHUEM PAa3IMYHBIX COLIMATBHBIX POJIEH, TUTAaHUPOBATh PabOTy
IpYyNIbl, palMOHAIBHO paclpeneisiTh OO0S3aHHOCTM M IJAHUPOBATh JEATENbHOCTh B
HECTAaHJAPTHBIX CHUTYallUsAX, OLUEHUBATh BKJIAJ KaKJOT0 M3 YYACTHHKOB TPYIIBI B PEIICHHE
paccMaTpuBaeMoi MPOOIEMBI.

3. Temaruyeckoe MJIaHUPOBAHUE

Kuaace KosmuectBo KoJsmmuecTBO 4acoB B roj Hroro
4acoB B HeAen0 | Oosi3aTebHast Yacrp,
4acThb dopmupyemasn
YYaCTHUKAMM
o0pa3oBaTeJbHbIX
OTHOLICHUH
10 2 68 - 68
11 2 68 - 68
10 knacc
n/m | Tema ypoka Kon- | 0P
BO
4acoB
®usuka - Hayka o npupone. Haydynsle Meroasl MO3HaHUSA 1 bubmuotexa
OKpykaroiiero Mupa. Pojp sKCnepuMeHTa M TEOpUM B IpOIECcCce HOK
MO3HAHUS MPUPOJIBI. IKCIIEPUMEHT B (PHU3HUKE.
MonenupoBanue GU3MYECKUX SBICHWH M TpoiieccoB. HaydHbie 1
runote3bl. DU3ndeckre 3aKOHbI U TEOPUU. | paHUIbl MPUMEHUMOCTH
busnueckux 3akoHoB. [IpunHnun coorBercTBus. JleMoHCTpaIum.
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AmnanoroBele W mudpoBbIE  U3MEPUTENBHBIE  NPHOOPHI,
KOMITBIOTEpPHBIE JaTYUKH

Ponp u mecto ¢u3uku B QOpPMHUPOBAHUU COBPEMEHHON HAay4YHOU
KapTUHBl ~MHpa, B  TNPAKTUYECKOW  JESTENbHOCTH  JIIOJCH.
[IpeoOpa3oBanne JABWKEHMIA C  HCIOJIB30BAaHMEM  IPOCTHIX
MEXaHH3MOB.

Mexanudeckoe JABUXKCHUC. OTHOCUTENBPHOCTh MEXaHUYECKOI'O
JBUXKXCHUA. Cucrema oTCUeTa. TpaeKTOpI/IH. MOI[GJ'IL CHUCTCMbI
O0TCYCTA, MJITIOCTPAIHA KWHEMATUYCCKHUX XaPAKTCPUCTHUK ABUIKCHUA.

[TepemenieHune, CKOPOCTH (CPEAHSISI CKOPOCTH, MTHOBEHHAsS! CKOPOCTH)
U YCKOPEHHE MaTepUaIbHOW TOYKH, UX MPOEKIIMH Ha OCH CHCTEMBI
KOOpJIMHAT.

N3yueHue HEpaBHOMEPHOTO JBWIXKEHHUS C LEIbI0 OIpeACIICHUs
MT'HOBEHHOM CKOPOCTH

CrnosxeHue nepeMenieHni U CI0kKEHHE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE TNPSAMOJIMHEWHOE JIBUJKEHUE.
I'paduku 3aBHCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, TYTH U
NEpEMENICHNS] MATEPUAJIBHON TOYKU OT BPEMEHH.

HccnenoBanre COOTHOLICHUSI MEXAY MYTAMU, TPOUAEHHBIMUA TEIOM
3a IIOCJEIOBAaTEIbHbIE paBHbIE MPOMEKYTKHM BpPEMEHU MpHU
PaBHOYCKOPEHHOM JIBUKEHHHM C HAYaJIbHOM CKOPOCTBIO, PaBHOM
HYIIIO.

10

CBobomHOe naneHue. Y ckopeHue cBoOoIHOTrO najenus. M3mepenue
YCKOpeHus: cBoOojHoro majeHus. IlageHwe Ten B BO3Ayxe M B
pa3peKEHHOM IPOCTPAHCTBE. M3yueHne NBHKEHUS IapuKa B BA3KOM
AKHUJIKOCTH.

11

KpusosnHelHOE NBUKEHUE.

12

N3yuenne  fABWXKEHMsT  Tena, OpOLIEHHOTO  T'OPHU30HTAIBHO.
Habmronenue aBmkeHus Tena, OpPOLIICHHOTO MO/ YTIIIOM K TOPH30HTY
Y TOPU30HTAJIBHO.

13

JIBrKeHHE MaTepHalbHOM TOYKH IO OKPYKHOCTHU C IIOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TMHENHAsSI CKOPOCTb.

14

IMepuoa u wacrora obOparnenus. [{eHTpocTpeMUTENTBHOE YCKOPEHUE
HamnpasiieHue CKOpOCTH MPH JBMXKEHUH 10 OKPY)KHOCTH.

15

TexHu4eckue yCTporucTBa ¥ MPAKTUYECKOE IIPUMEHEHUE: CITUIOMETD,
JBI)KEHHUE CHAPAJ0B, LICIIHBIE U PEMEHHBIC IIEpeIayH.

16

[Ipunumun orHocurenbHOocTH ["anmies. IlepBbiii 3akoH HproToHAa.
Nuepumansubie cucTteMbl otcueta. JlemoHcTpamuu  SIBieHue
VHEPLHH.

17

Macca Tena. CpaBHEHHE MacC B3aUMOJICHCTBYIOIIUX TEJl.

18

Cuna. Tlpunnun cynepnosunuu cui. Jlemonctpanuu HM3mepenue
CHII.
CrnoxeHue CHil.

19

Bropoii 3akon HeroToHaA 111 MatepualibHOM TOYKH. TpeTuil 3aKoH
Herotona st maTepuanbHbIx TOUeK. JlemMoHcTpauu Bropoit 3akoH
HeproToHa.

20

3aKkoH BCEMHUPHOI'O TATOTCHUA. Cuna TsHKecTH. HepBaﬂ KOCMHYCCKaA
CKOPOCTh. HeBecomocts. Bec Ttena IIpu YyCKOPCHHOM IIOABEMEC U
nmaaCHuu.

21

Cuna ympyroctu. 3akoH ['yka. Bec Tema. 3aBUCUMOCTH CHIIBI
YIPYTOCTH OT JIe(hOPMAIIHH.

Bubnuoreka
1HOK
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22

WccnenoBanue 3aBUCMMOCTH CHJI YIPYIOCTH, BO3HMKAIOUIMX B
npyXHHE U pe3nHOBOM 00pa3slie, OT ux aedopMaruu.

23

Tpenne. Bunpl Tpenus (1okost, CKoJIbKeHus1, kKaueHus ). Cuia TpeHusl.
Cyxoe Tpenue. Cuiia TpEeHUS CKOJBXKEHHUS U CHJIa TPEHMS IOKOSL.
Koadpdumment tpenns. Cuia conpoTUBICHUS IPU ABIKEHUH TENA B
KHUJIKOCTH WM rase. CpaBHEHHME CWJI TPEHHUS IOKOs, KauyeHHs WU
CKOJIb)KEHUS.

24

N3yuenne neuxenust Opycka 1o HaKJIOHHOM MJI0CKOCTH.

25

HOCTyHaTeJIBHOG " BpaljaTCJIbHOC JIBUKCHUC a0COJIFOTHO TBECPAOTO
TCHa.

26

MOMEHT CuIbl OTHOCHTEIIBHO OCH BpauieHus. [lnedo cuibl. YcmoBus
paBHOBECHSI TBEPAOIO TEIA.

TexHudyeckue  yCTpoOWCTBA M IPAKTHUYECKOE  IPUMEHEHUE:
MOJLINITHUKH, JBUKCHHE HCKYCCTBEHHBIX CIIyTHUKOB.
JeMmoHcTpanmu  YcnoBHUST paBHOBECHS TBEPAOro Tena. Bumsl
paBHOBecusl lccnenoBaHue ycinoBHII paBHOBECHS TBEPIOTO Tea,
MMEIOUIET0 OCh BpalllEHUsl.

27

Nmnynsc MaTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepUaTbHBIX
Touek. Mmmynbc cuiibl U W3MEHEHHWE UMITyJIbca Tela. 3aKOH
COXpaHEeHMs] HMITynbca. PeakTnBHOe IBMXkKeHHE. JleMOHcTpanuu
3aK0oH COXpaHEHUsI UMITyJIbca. PeakTUBHOE IBUIKEHHUE.

28

Pa6ora cuibl. MomrHocts cunbl. MccnenoBanue cBs3u pabOThI CHITBI
C UW3MCHEHUMEM MEXAHUYECKOW JSHEPrHuM Tela Ha IpUMEpE
PaCTsKEHUS] PE3UHOBOIO KI'yTa.

29

Kunernueckast dSHeprus MarTepHanbHOW TOYKH. Teopema 00
U3MEHEHUH KHHETHYECKOW dHepruu. I[loTeHuumanbHas >SHEprus.
[loTeHumanbHas SHeprusi ymnpyro aeopMHpOBaHHON MPY>KUHBIL.
[lorennmaneHast »HEpPrusi Tena BOJNM3M TOBEPXHOCTH 3E€MIIH.
[lepexo/1 MOTEHIMATBEHON SHEPTHU B KHHETHYECKYIO M 00paTHO.

30

[loTenuuanbHple W HeNOTEHUMaJbHblE Cuibl. CBA3b pabOTHI
HEMOTEHUHUAIbHBIX CHUJI C HM3MEHEHHMEM MEXaHHMYeCKON JHEepruu
CUCTEMBI TeJl. 3aKOH COXPaHEHMsI MEXaHUYECKOW SHEPTUU. YIIpyrue
U HEYNpyrue CTOJKHOBEHHS. TexHUYeckue yCTpoilcTBa W
IPAKTUYECKOE TMPUMEHEHHWE: BOJOMET, KOMep, MpYKUHHBINA
MUCTOJIET, JBIKEHUE pakeT. l3yueHue aOCOMIOTHO HEYHMPYroro
yJiapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX HUTSHBIX MAsTHUKOB.

31

OCHOBHBIC TOJIOKEHHSI MOJICKYIISIPHO-KHHETHUECKOW TEOPUH U HX
OmbITHOE OOOCHOBaHWe. bpoyHoBckoe maBwxkenue. Juddyzms.
XapakTtep IBUKCHUS U B3aUMOJICHCTBHS YacTHUII BellecTBa. Moenu
CTPOCHUA Ta30B, )KI/I,Z[KOCTGI\/JI N TBEPABIX TCII U 00bBsICHEHHE CBOWICTB
BEIIECTBA HAa OCHOBE OJTHUX Mojelei. ONBITHL, JIO0Ka3bIBAIOIINE
JTUCKPETHOE  CTPOCHHME  BemiecTBa,  (oTorpadum  MOJIEKYI
OpPraHUYeCKUX COeOUHEHUH. OnbIThI MO TUPPY3UH KUIKOCTEH U
ra3oB. Mojiens OpOYHOBCKOTO JIBFDKEHUSI.

32

Macca u pasmepsl Mosiekyn. KomuuectBo Bemectsa. [locTosHHas
ABorasgpo. Mogens omnbita IlltepHa. OmnbITe, JOKa3bIBaIOLINE
CYILECTBOBAHHE MEXMOJIEKYJIIPHOTO B3aMMOJCHCTBHSL.
OmnpeneneHue maccbl BO3MyXa B KIACCHOH KOMHAaTe Ha OCHOBE
U3MepeHuil 00beMa KOMHATHI, 1aBJICHUS M TEeMIIepaTypbl BO3AyXa B
HEH.

Bubnuoreka
IIOK
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33

TermmoBoe paBHOBecue. Temmeparypa u ee usmepenue. [llkama
temneparyp Llenbcus. TexHuueckue yCTpOHCTBAa M MPAKTUYECKOE
IpPUMEHEHHE: TepMOMETp, OapomeTp. Mojenb, MILTIOCTPUPYIOIIAst
IPUPOY JIaBJICHUS Tra3a Ha CTEHKHU COCy/ia.

34

Mogens upeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-
KHHETHYECKON TEOPUHU MJI€AJIBHOTO rasa.

35

AOcontoTHasi TeMIiepaTypa Kak Mepa CcpeaHed KHUHETHYECKOM
SHEPruu TEIJIOBOro JBMXKEHHs uacTull rasza. lllkama temmeparyp
KeneBuna. HccnenoBaHue 3aBUCHMOCTH MEXKAY MapameTpaMu
COCTOSTHUS pa3peKEHHOT0 Tasa.

36

l'a3oBble 3akonbl. YpaBHeHue MenneneeBa-Knanelipona. 3akoH
JanbToHa. OINBITH, WUIIOCTPUPYIOIINE YypPaBHEHHE COCTOSIHUSA
UCAITBHOTO ra3a, H30IPOLECCHL.

37

W3omporiecchl B HACATBHOM Tra3e € IOCTOSHHBIM KOJHYECTBOM
BemecTBa. ['paduueckoe mpencraBieHNe U30MPOIIECCOB: H30TEPMA,
n30Xx0pa, n300apa.

38

TepmonnHamuyeckas cucrema. BnytpeHnHsa SHeprus
TEPMOJIMHAMMYECKOH CHUCTEMBI M  CIIOCOOBI €€ HW3MEHEHHS.
KonnmuectBo  Ttemmorel u  pabora. BHyTpeHHsss  sHeprus
OJIHOATOMHOTO MJI€aJIbHOIO rasa.

39

BI/II[BI TCILIoNCpCaAavYn: TCIJIOMPOBOJHOCTh, KOHBCKIMA, U3JIYUCHUC.
VYaenbHas TEMJIOEMKOCTh BellecTBa. KoaudecTBO TemIoThl Hpu
Terionepenaye. M3smMeHeHe BHYTPEHHEW 3HEpruM (TeMIieparypbl)
TeJla MU Terionepeaaye.

40

JIP NU3mepenue yaenbHOM TEMI0EMKOCTH.

41

[Tonsitre 06 aquabatHoM mpotiecce. [TepBbiii 3aK0OH TEPMOIMHAMUKH.
[IpuMeHeHne mepBOro 3akoHa TEPMOJUWHAMUKH K H30IPOIIECCAM.
['padmyeckas untepnperanus padbotsl raza. OObIT MO aguabaTHOMY
pacUIMpEeHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

42

Bropoit 3akon TepmoauHamuku. HeoOpaTMMOCTh MpoleccoB B
IPUPOJIE.

43

TermnoBeie MamuHbl. [IpuHIMIBI AEWCTBUS TEIMJIOBBIX MAIWH.
[IpeoOpa3oBanusi dHEPTUM B TEIUIOBBIX MammHaX. KoadduimeHT
MOJIE3HOro JedcTBUsl TerioBod wmamuubl. [ukn KapHo u ero
KOX((UIIMEHT TIOJIE3HOTO JEUCTBHUS. IJKOJOTHYECKHE TPOOIIEMBI
TEIUIOPHEPTETUKU. TeXHUYECKHue YCTPOMCTBA M MPAKTHUECKOE
NPUMEHEHHE: JBUTATelh BHYTPEHHETO CTOpaHWs, OBITOBOM
XONOMWIBHUK, KOHAMIIMOHEp. Mojaenu mapoBoil  TypOHHBI,
JIBUTATEIIs] BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO JBUTATEIS

44

[TapooOpazoBanue u koHaeHcalus. Vcnapenue u kunenue. Kunenue
IIpYU TOHMKEHHOM JIaBJICHUH. Y IeJbHas TeIIoTa mapooOpa3oBaHHUsL.
3aBUCUMOCTH TCMIICPATYPhI KUTICHUA OT JABJICHUS.

45

AOGCom0THas U OTHOCUTENbHAs BIAXKHOCTh BO3ayxa. HachleHHbIH
nap. Jlemonctparun CBolcTBa HACBHIIEHHBIX mNapoB. CrocoObI
MU3MEpPEHUS BIIAXHOCTU. V3MepeHue OTHOCHUTEIbHOW BIa)KHOCTH
BO3/lyXa. TeXHUYEeCKHe yCTPOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE:
TUTPOMETP U ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMH IOTYYCHHUS
COBPEMEHHBIX MaTepUaJoB, B TOM YHCJIE HAHOMATEpUAJIOB, HU
HAaHOTEXHOJIOTUH.

46

Tsepnoe teno. Kpucrammmueckue n amopdubie Tena. AHU30TPOIIHUS
cBoiictB  KpuctauioB. JKugkume kpuctamwisl. CoBpeMeHHbIE
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matepuansl. [lnaBneHne u kpucraumzanus. YJenbHas TemioTa
iaBneHus. Cyonumarusi.

47

VYpaBHeHue TeruioBoro Oananca. HaOmioneHue HarpeBaHus U
IUVIABJICHUS] ~ KPUCTAJUIMYECKOro  BemiectBa.  JleMoHcTpanus
KPUCTAIJIOB.

48

DneKTpu3anus Tell. DNeKTpruieckuit 3apsia. J(Ba Buia 3JIeKTpUIeCKIX
3apsioB. [IpOBOAHMKH, AMAICKTPUKU M TIONYIPOBOJHHUKH. 3aKOH
COXPaHEHHMsI AIEKTPHUUECKOTO 3apsiia.

49

BzaumoneiictBue 3apsI0B. 3akoH Kynona. Toueunrrit
ANIEKTPUYECKUN 3aps]l. B3auMonecTBuEe HAJIEKTPU30BAHHBIX TEIl.

50

Onektpudeckoe mojae. HampsykKeHHOCTh 3IEKTPUYECKOro  IOJIs.
[IpyHIMI ~ cynmeprno3umuu  JJIEKTPUYECKUX — mojed.  JIuHum
HAIPSDKEHHOCTH  DJIEKTPUYECKOrO TMOJSA.  OJEKTPUYECKOE I0JIe
3apsKCHHBIX TElL.

51

PaGoTta cun QJICKTPOCTATHYCCKOI'O IIOJIA. HOTGHI_II/IaJ'I. PasHocTh
IIOTCHIIMAJIOB. HpOBOI[HI/IKI/I W JUIOJICKTPUKU B JJICKTPOCTATUUCCKOM
I10JIC. III/If)J'IeKTpI/IquKaH IMPpOHUIIACMOCTD. HpOBOI[HI/IKI/I B
SJICKTPOCTATUYCCKOM II0JIC. 3H€KTpOCTaTHq€CKaH 3amuTra.
I[I/IBJ'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.

52

OnektpoeMkocTb.  KoHaeHcaTtop.  DIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpa. DHEPTHsl 3apsHKEHHOTO KOHJIGHCATOpa. 3aBUCUMOCTh
AIIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATopa OT IJIOUIaad IUIACTHH,
pPacCTOSIHUSL MEXIYy HUMH H JUDJICKTPUYECKOH IPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOT0 KOHACHCATOPA.

53

TexHudyeckue  yCTpOWCTBA M IPAKTHUYECKOE  IPUMEHEHUE:
3JIEKTPOCKON,  AJIEKTPOMETp,  3JEKTpOCTaTHYecKas  3alluTa,
3a3eMJICHHE DJIEKTPONpPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHbIA MPUHTEP. YCTPOMCTBO M MPUHIUIT JIECUCTBUSA
AIIEKTPOMETpA.

54

JIP N3mepeHue 31eKTpOoeMKOCTH KOHAEHcCaTopa.

55

Tokr B pa3auyHBIX cpefax. OJIEKTPUYECKUM TOK. Y CIOBUSA
CYILIECTBOBAaHUS JIEKTpUUECKOro Toka. Microunuku Toka. Cumna Toka.
[ToctosiHHBIN TOK. MI3MepeHne CUIIbl TOKA U HApsHKEHUSI.

56

Hanpsokenne. 3akon Oma 1715 yyacTka LETH.

OJeKTpu4eckoe  cOmpoTuBIeHHE.  JleMoHcTparmuu Y jenpHoe
CONPOTUBIIEHUE  BEIIECTBA. 3aBUCHUMOCTh  CONPOTHUBIICHUS
WINHAPUYECKUX MTPOBOJHUKOB OT JJIMHBI, IUIOLIAU HONEPEYHOTO
CEYeHHUs M MaTepuaja. 3aBUCUMOCTb CONPOTUBIIEHHS] METAJJIOB OT
TeMIepaTyphbl.

57

[TocnenoBarenbHOe, MapallielbHOE, CMEIIAaHHOE COEIUHEHHUE
MIPOBOJIHUKOB. JlemoHCTpanuu CwmemanHoe COEJIUHEHHE
POBOIHHUKOB.

58

N3ydenne cMemaHHOTO COETMHEHUS PE3UCTOPOB.

59

Pabora anekrpuueckoro Toka. 3akoH Jlxoyns-JleHna. MomHocTh
SIIEKTPUIECKOTO TOKA.

60

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIEHUE HUCTOUYHUKA
Toka. 3akoH Oma I TOTHOW (3aMKHYTOM) DJIEKTPUYECKOM IICTIH.
KopoTkoe 3aMbIkanue.

61

QHGKTpOHHaSI MNpOBOAMMOCTL TBEPALIX MCTAJIOB. 3aBHCHMOCTD
COINPOTUBJICHUA MCTAJJIOB OT TCMIICPATYPHI. CBCpXHpOBOI[I/IMOCTL.
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62

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

63

[MonmynpoBomnuku. CoOCTBeHHass M TpPHUMECHas TPOBOAMMOCTD
noJaynpoBoIHUKOB. CBolicTBa p-n-nepexozaa. ITomynpoBoaHUKOBBIE
puOOpHI.

64

DNeKTpUYecKnii TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIUTOB.
DNeKTpoaUTHUECKas Juccouuanus. OeKTposn3. JlemoHcTpanuu
[TpoBOAMMOCTB JIEKTPOIUTOB.

65

DNIeKTPUUYECKUI TOK B rasax. CaMoCTOSTENLHBIN u
HECaMOCTOSTENbHBIN pa3psan. Moisnus. [lnasma. MckpoBoii paspsin u
MPOBOJIMMOCTH BO3/IyXa.

OIHOCTOPOHHSIS TPOBOJIMMOCTD JHOJIA.

66

TexHu4ecKkne ycTporucTBa M IPaKTUUECKOE IPUMEHEHHE: aMIIepMETD,
BOJIbTMETP, PEOCTaT, HMCTOYHMKU TOKa, 3JIEKTpOHArpeBaTelbHbIE
npuOopHI, 3JIEKTPOOCBETUTEIIbHBIE npuOopHI, TEPMOMETD
COIIPOTHUBIICHUS, BAKYYMHBIN AHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIPOBOJJTHUKOBBIN TMOJI, TAJIbBAaHUKA.

67

JIP M3mepeHue 3IEKTPOABMIKYILEH CHJIBI UCTOYHHMKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHHUS. [Ipsimoe U3MEPEHHUE
ANEKTPOABMKYIIEH CHIIbl. KOpOTKOE 3aMbIKaHHWE TajbBaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

68

JIP HabmroieHue 37eKTPoIu3a.

Bbubiaunoreka
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*90P. Bo0O3MOXHOCTb HCIIOJIB30BaHHUS 1O 3TOM TEME  3JIEKTPOHHBIX
00pa30BaTEeNbHBIX ~ PECYpCOB,  SIBIAIOMUXCA  Y4eOHO-METOAMYECKUMH
(MynbTUMEIUNHBIE TPOTPaMMBbl, DJJIEKTPOHHbIE YUYEOHMKM U 3aJadHHKH,

(un(poBBIX)
MaTepHraiaMu
AIIEKTPOHHBIE

OuOIMOTEeKH, BUPTyalbHbIE J1a00OpaTOpUH, WIPOBbIE MPOrPaMMBbI, KOJJIEKUHUU MHPPOBBIX

00pa30BaTeNLHBIX PECYPCOB), UCMOIB3YEMbBIMH JIJISi OOYYEHUSI U BOCITUTAHUS PA3JIMYHBIX TPYIII
MIOJIb30BATENICH, TPEJICTABICHHBIMA B 3JCKTPOHHOM (IIU(PPOBOM) BHIE H PEATH3YIOUIIMH
nunaktuaeckue BosMoxknoctu KT, conepxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATEILCTBY 00
00pa3oBaHuH.
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