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Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 NO3HAHUSA

®dusuka — Hayka o npupoje. Haydnsle MeTOABI IMO3HAHUSA OKPYKAIOLIErO0 MUpA.
Pounb sKcieprMeHTa 1 TEOpUU B IPOLIECCE MO3HAHUS TPUPObL. DKCIIEPUMEHT B (PU3HUKeE.

MopenupoBanue (GuU3MUECKUX SIBIEHUHM U TmpoleccoB. HaydHble TuUnoTessl.
duznyeckue 3aKOHbl U TeopuH. ['paHUIBl NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.

Ponb 1 Mecto ¢pusznku B GOPMUPOBAHUH COBPEMEHHON Hay4HOW KapTHUHBI MHpPA, B
IIPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHue. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO  JBHIKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenenne, CKOpOCTh (CpeAHSSE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepuajJbHOM TOYKH, HUX IMPOEKIMM HAa OCU CHCTEMBbI KoopauHaT. CroxeHue
NEPEMEILEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE W paBHOYCKOpPEHHOE MpsMoOJuHEHHoe aBuxkeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTHU U MEPEMEILIECHUS MaTepUaJIbHON
TOYKHU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IMaICHHUS.

KpuBosmmHeitHoe nBukeHue. [[BHKEHHE MaTepUaJIbHOM TOYKH IO OKPYKHOCTH C
MTOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHAsI CKOpOCTh. [lepuoa u
yacTtoTta oOparnieHus. LleHTpocTpeMuTensHOe yCKOpEeHuUe.

TexHudeckne ycTpocTBa U MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETpP, JBUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NEpEIayn.

Jlemoncmpayuu

Mogenb cuCTEMBl OTCYETA, WIUTIOCTPALMS KUHEMATHUYECKUX XapaKTePHUCTHUK
JBUYKEHUS.

[IpeoGpazoBanre ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peskKeHHOM MPOCTPAHCTBE.

HaGmronenne naBmwkeHHWsl Tena, OpONIEHHOTO TIOM VYIJIOM K TOPWU3OHTY W
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHHUS.

Hamnpagiienrie CKOpocTH U ABUKEHUHU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydeHre HeEpaBHOMEPHOrO JBWXKEHHUS C IEJIbI0 ONPENEICHUs] MIHOBEHHOM
CKOpOCTH.



UccnenoBanre COOTHOMIEHUS MEXKAY MOYTSIMH, NPOUACHHBIMM TEIOM 34
MOCJIEIOBATENBHBIE PABHBIE POMEXKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUHU C
Ha4yaJbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxeHus tena, OpoIeHHOTr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

ITpuniun otHocutensHOCTH ['anmwiies. Ilepssiii 3akoH Herotona. MuepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3uuuu cui. Bropol 3akon HeroToHa 1iist
MatepuaibHOM TOUKU. TpeTuii 3akoH Hpl0TOHA [1711 MaTepUaIbHBIX TOUYEK.

3akoH BceMupHOro Tirorenusi. Cuna tsokectu. [lepBasg kocMu4eckasi CKOpOCTb.

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

Tpenune. Buawsl TpeHust (mokosi, ckojbxenws, kadeHusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuia
CONPOTHUBIICHUS MPHU JIBUKCHUU TEJa B )KUJAKOCTH WM Ta3e.

[TocTynarenpHOE U BpaliaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuJibl OTHOCUTEIBHO OCH BpallleHus. [lneuo cuiibl. Y cinoBus paBHOBECHS
TBEPAOIO TEa.

TexHuueckue yCTpoOUCTBa U IPAKTUYECKOE IIPUMEHEHHE: TTOAIIUITHUKH, JIBUKCHUE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBiienue nHepuUn.

CpaBHEeHUE MacC B3aMMOJICHCTBYIOMINUX TEN.

Bropoii 3akon HeroToHA.

Nzmepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABbEME U MTAJACHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWJI YIPYTOCTH, BO3HHUKAKOUIMX B MPYXKUHE U
pe3UHOBOM 00pasIie, OT ux AehOopMaIiiH.

HccnenoBanne yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbc MaTepuanbHON TOYKH (Tesia), CHCTEMbl MaTepUaIbHbIX TOYeK. Mmymbe
CWIbl M WM3MEHEHUE HMIYJibca Tela. 3aKOH COXpPaHEHHs UMITyJbca. PeakTuBHOE
JNBHKECHUE.

Pabota cuibl. MOIIHOCTD CUJIBI.

Kunernueckass »Heprust wmarepuaibHOil Touku. Teopema 00 U3MEHEHHUH
KUHETUYECKOU SHEPTHUH.



[lotenuuanbHas >Heprus. IloTeHunanbHas 3Heprus ynpyro ae(opMUPOBAHHOU
npyxuHsbl. [loTeHUManbHas S3HEPrus Teaa BOJIU3U NOBEPXHOCTH 3E€MIIH.

[loTeHuuanbHble U HENOTEHIMANIbHBIE CUJIbI. CBsI3b pabOThl HEMOTEHUUATIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOW JHEPTUU CUCTEMBI TEN. 3AKOH COXPAaHEHUSI MEXaHUYECKON
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue YCTpOHMCTBA M INPAKTUYECKOE IPUMEHEHHUE: BOIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexoa MOTEHUIMATBLHON SHEPTUHU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yyenue abCOMOTHO HEYIIPYTOTO yiapa ¢ MOMOIIbIO ABYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBA3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOM SHEpruM Teja Ha
IIPUMEPE PACTKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MousiekyasipHasi pu3uKa ¥ TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKOM TEOPUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxkenue. Jubddysus. Xapaktep ABUKEHUS U
B3aUMOJEHCTBHS YaCTHULl BelecTBa. MoAen CTpOCHUS ra30B, KUAKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATUX MoJieiel. Macca 1 pa3Mepbl MOJICKY L.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmneparyp
Llenbcus.

Mopens uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJSPHO-KUHETUYECKOMN
TEOPUHU HJICATLHOTO Ta3a. AOGCOIIOTHAS TeMIepaTypa Kak Mepa cpeaHeil KHHEeTHIeCKOn
SHEPruU TEIUIOBOrO NBWKEHUS vactull rasa. lllkana temnepatyp KenpBuna. I'azoBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon Jlanbrona. M3omporeccel B
UJICATPHOM Ta3€ C TIOCTOSTHHBIM KOJMYECTBOM BelecTBa. | padudeckoe mpeacTaBlieHne
M30IPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

TexHu4eckne ycTpoilcTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnwITHI, TOKA3BIBAIONINE JUCKPETHOE CTPOCHHE BEIIECTBA, (poTorpaduu MONEKYIT
OPTaHUYECKUX COCTMHCHUU.

OmnbIThl 10 TU(Py3Un KUJKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBHS.

Mopenb, WILTFOCTPUPYIOLIAs MPUPOAY AABICHUS ra3a Ha CTEHKH COCya.



OnbITel, WUTIOCTPUPYIOLIME  ypaBHEHHUE  COCTOSIHUS ~ HJICAJIbBHOTO  rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenue Macchl BO3yXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUN 00BhEMa
KOMHATBI, IJaBJICHUS U TEMIIEpaTyphl BO3yXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEXY MMapaMeTpaMu COCTOSIHUS pa3peKEHHOTO ra3a.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmonunamuyeckass cucTeMa. BHYTpEHHsSI DSHEpPrusi TEPMOJIMHAMUYECKON
cucteMbl U crocoObl €€ u3MeHeHus. KomuuectBo TeruioTel W paboTta. BHyTpeHHss
SHEPrusi OJJHOATOMHOTO HJeaJbHOr0 raza. Buasl Temonepenaun: TEMIOMPOBOIHOCTD,
KOHBEKIIMSI, U3JIydeHUe. Y IeJIbHas TeIIOEMKOCTh BeniecTBa. KoanyecTBO TeIIOThH IpU
TeIionepeaaye.

[Tonsitue 06 anuadbatHoM mporiecce. [lepBriil 3akoH TepMoauHamMuku. [Ipumenenue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKK K wu3o0mporeccaM. ['padudeckas WHTEpHpeTarus
paboTHI raza.

Bropoii 3akon Tepmonuaamuku. HeoOpaTumMocTh MpoIiecCoB B IPUPO/IL.

TernnoBeie marmuubl. [IpuHUIUNBI MEWCTBUSA TEIUIOBBIX MaiiuH. [IpeoOpazoBaHus
SHEPI'UH B TEIUIOBBIX MaruHax. KoaduumeHT none3Horo AeHCTBUsI TETNIOBON MAITUHBI.
Hukn KapHo u ero xkonddUIMEHT MOJE3HOro ACHCTBUS. DKOJIOTHYECKUE MPOOIEMBbI
TEIJIO3HEPTETUKHU.

TexHuueckne yCcTpocTBa U MPAKTUYECKOE NMPUMEHEHUE: ABUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEPTUH Tella IIPU COBEPILIEHUN PaOOTHI: BBUIET MPOOKH U3
OYTBUIKMA TIOJl JICMCTBHEM C)XXaTOTO BO3/]yXa, HarpeBaHue 3Qupa B JATYHHOU TpyOKe
MyTEM TpeHUSs (BUACOAEMOHCTPALIHA).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) TeNla MPH TEIIONEpeaaye.

OnpIT 0 aabaTHOMY PaCHIMPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mogenn napoBoil TypOWHBI, ABUTATENs] BHYTPEHHErO0 CrOpaHusi, PEaKTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne yaenpbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazoevie nepexoovl

[TapooOpazoBanme u kouaeHcarus. Mcmapenme u kumneHme. AOCOTIOTHAS U
OTHOCUTEJNIbHAs BJAXHOCTh BO3AyXa. HacelleHHBIM map. YaenpHas Temiora
mapooOpa3oBaHusl. 3aBUCHMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

Teépmoe Temo. Kpucrammmueckne m amopdHbie Tema. AHHM30TPONHS CBOMNCTB
kpuctayoB. Kunkue kpuctamibl. CoBpemMeHHble Matepuanbl. [lnaBnenwe u
KpUcTaJIu3anus. Y ienpHas TemioTa miasienus. Cyonumanusi.

VYpaBHeHHEe TENI0BOI0 OanaHca.



TexHudeckue yCTpoOWCTBA U NPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYUYEHUSI COBPEMEHHBIX MaTe€pUalioB, B TOM
Yucjie HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJIeHUs] KPUCTAUTMYECKOTO BEIIECTRA.

JlemoHCTpanyst KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne 0THOCUTETLHOMN BIAXXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

DJIeKTpU3alus Tell. DJIEKTpUuueckuil 3apsaa. [[Ba Buaa 3JIEKTPUUECKUX 3apsIOB.
[TpoBOHUMKH, AUAIAEKTPUKUA U TOIYNPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO
3apsja.

B3aumoperictue 3apsinoB. 3akoH Kynona. TouyeuHbId 3JIEKTpUUECKHI 3apsil.
DnekTpuueckoe nose. Hanpssk€HHOCTD 5IeKTpruueckoro nojs. [I[puHiun cynepno3nunu
AJIEKTPUYECKUX MoJieH. JIMHUKM HANPS>KEHHOCTH JIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocratuueckoro mojisa. IloTennuan. Pa3HOCTh MOTEHIIMANIOB.
[IpoBOIHMKM ¥ AUAPJIEKTPUKA B JJIEKTPOCTATHYECKOM ToJsie. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoeMKOCTh. KoHaeHcaTtop. INEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATopa.
DHeprus 3apsKEHHOr0 KOHJIEHCATOpa.

TexHuueckue yCTpOMCTBA UM INPAKTUUECKOE MPUMEHEHUE: DJIEKTPOCKOI,
AIEKTPOMETP,  DJIGKTPOCTAaTHUYECKas  3aluTa, 3a3eMJICHHE  DJEKTPONpPHOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHBIN armnapar, CTPyHHbI IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIL IEUCTBUS SIEKTPOMETPA.

B3aumopelicTBre HaNEKTPU30BaAHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpOBOHHMKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JIM3IEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUIOLIAAW IUJIACTHH,
PacCTOSIHUA MEXIY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenne anekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 3nekmpuyeckuii mox. Toxu e paziuunvlx cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUSI AIEKTPUUECKOTO TOKA. MICTOUHHNKH
toka. Cuna Toka. [locTosIHHBIN TOK.



Hanpsixenne. 3akon Oma 11 yyacTKa LENu.

DJIEKTPUYECKOE  CONMPOTHUBJIICHHE.  Y]IEIBHOE  COMNPOTHUBJICHHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MapaLIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

Pabota snexkTpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 2IEKTPUIECKOTO
TOKA.

DNIEKTPOABWKYIASI CHJIAa U BHYTPEHHEE COIMPOTUBIICHUE MCTOYHUKA TOKA. 3aKOH
OMa 1715 MoTHOM (3aMKHYTOM ) AieKTpruueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsI MPOBOJUMOCTh TBEPJIBIX METAIOB. 3aBUCUMOCTH COINPOTHBIICHUS
METAJIOB OT Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoauuku. CoOCTBEHHAs ¥ TPUMECHAsI TPOBOJIMMOCTD MOTYTPOBOHUKOB.
CgoiicTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKUI TOK B pacTBOPaX U paciliaBax JICKTPOJIUTOB. DICKTPOJIUTHYECKAS
JIUCCOLMaIUsl. DIEKTPOJIN3.

DJNIeKTpUUYECKU TOK B razax. CamMOCTOSITEJIbHBIM M HECAMOCTOATENIBHBINA pa3psi.
Mounus. [1na3ma.

TexHuueckue yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOYHHKHU TOKa, JIEKTPOHArpeBaTelIbHbIC MPUOOPHI, IJEKTPOOCBETUTEIBHBIC
npuOOpbl, TEPMOMETP CONPOTUBIEHHUS, BaKyyMHBId JIHOJA, TEPMHUCTOPHl U
(dboTope3nucTophl, NOTYNPOBOAHUKOBBIN IHO/I, TalbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCHMOCTh CONPOTHUBICHUS WIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUs U MaTepHana.

CmemanHOe COeIMHEHUE TPOBOJIHUKOB.

[IpssMmoe  u3MepeHue  BNEKTPOABMKYIIEW  cWibl. KoOpoTkoe  3aMbIKaHHE
rajbBaHUYECKOT0 JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTH CONPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U MPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomul

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 3eKTpOABMKYIIEH CHUJIbI MCTOYHMKA TOKA W €ro BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6moneHne smekTpounsa.

Me:xxknpeaMeTHbIe CBA3H

Nzyuenue xypca pusukum 6a3oBoro ypoBHs B 10 Ki1acce oCymecTBIsSIeTCsS ¢ y4ETOM
COJIePKATEIIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.



Meowcnpeomemnvle nousamus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOIO
MO3HAHUSA: SIBICHHE, HAYUHBIA (PakT, TUmore3a, puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0IeHNE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuka: pelnieHUe CUCTEMbl ypaBHEHMM, JTWHEWHas (yHKIUs, mapadoiia,
runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKLUU: CUHYC, KOCUHYC,
TAHT'€HC, KOTAHIME€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPbI U HUX
MPOEKIMU Ha OCU KOOPJIMHAT, CIO0KEHUE BEKTOPOB.

buonozus: mexaHuueckoe ABUKEHUE B KUBOM mpupoae, auddysus, ocmoc,
TEIUIOOOMEH >KMBBIX OpPraHM3MOB (BUABI TEIUIONEpPENayH, TEIIOBOE PABHOBECHE),
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHME BEIIECTBA, CTPOEHHWE ATOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEeIUIOBble CBOMCTBA TBEPABIX TEJN, JKUJIKOCTEH U Tra3os,
ANEKTPUUECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTUYECKAS TUCCOIMAIINS, TAIbBAaHHUKA.

l'eoepaghus: BTaxXHOCTH BO31yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE JIBUKEHUN C MCIOJIb30BAHUEM MEXAaHU3MOB, YUET
TPeHUs] B TEXHHUKE, MOJIIUIHUKH, HCIOIH30BAHUE 3aKOHA COXPAHEHHS] MMIYJbCa B
TEeXHHKE (pakeTa, BOJAOMET W APYrHe), NBUraTelb BHYTPEHHETO CTOpaHHs, MapoBas
TypOuHa, OBITOBON XOJOIUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH MOJYyUYEeHUS COBPEMEHHBIX
MaTepUaloB, B TOM YMCJIE HAaHOMAaTEpUajOB, U HAHOTEXHOJIOTUH, AJIEKTpOCTaTUYECKas
3alUTa,  3a3€MJIGHHE  DJIEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIH  IPUHTED,
3JIEKTPOHArpeBaTeIbHble IPUOOPHI, NEKTPOOCBETUTENbHBIE IIPUOOPHI, TAJIbBAHUKA.

11 KIJACC

Pa3znea 4. JiaekTpoauHaMuKka

Tema 3. Macnummnoe none. In1eKmpomMacHUMHAA UHOYKYUA

[TocTosiHHbIE MarHuThl. B3amMmoaelWcTBHE MNOCTOSHHBIX MarHUTOB. MarHuTHOE
nosje. Bekrop MarHuTHOM WHAYKUMHU. [IpUHOWN Cyneprio3suivyd MAarHUTHBIX ITOJIEH.
Jlvany MarHUTHOW HHAYKIMK. KapThHa IMHUI MAarHUTHON MHAYKIIUU TTOJISI TOCTOSTHHBIX
MAarHuTOB.

MarauTtHo€e noJjie TpoBOAHUKA C TOKOM. KapThHa nTMHMN MHAYKIMU MarHUTHOIO
IOJISL JUTMHHOTO MPSMOTO IMTPOBOIHUKA U 3aMKHYTOTO KOJIBIIEBOT'O MPOBOJHUKA, KaTYLIKH
¢ TokoM. OnbIT Opcrena. BzanmoaelicTBue MpoBOJIHUKOB C TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBIICHHUE.

Cuna JlopeHiia, e€ Moaylb W HampaBiieHuE. [[BH)kKeHHE 3apsHKeHHOM YacTHIIbl B
OJTHOPOJIHOM MarHuTHOM nosie. PaGota cuibl Jlopenna.

SIBiIeHME PNEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOM WHIYKIUU.
DNEKTPOABWKYIIAsl CUJIa MHIYKIIMHU. 3aKOH AJIEKTPOMarHuTHOM MHAyKIuU Papajes.

BuxpeBoe »snekTpuueckoe Moje. OIEeKTPOABWKYIAs CUjla HWHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHAyKTUBHOCTb. SIBnenue CAMOWHIYKIIUH. DJIEKTPOABMIKYIIAS cuiia
CaMOMHIYKIINH.



OHeprusi MArHUTHOT'O TOJIA KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCcTpoMCTBAa M MPAKTUYECKOE NMPUMEHEHUE: NOCTOSIHHBIE MarHUTHI,
DNEKTPOMArHUThl,  DJIEKTPOJBUIATENlb,  YCKOPUTEIW  DBJEMEHTAPHBIX  YacCTHIL,
MHIYyKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIMHMY MHIYKIIMY MAarHUTHOTO MOJIS.

B3anmogelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3EKTPOMAarHUTHON MHYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTh 3JEKTPOABWKYIIEH CHJIBI HMHIAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3ydeHre MarHuTHOTO IOJISL KATYIIKHA C TOKOM.

NccenenoBanue neicTBUS IOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

NccenenoBanue sBIEHUA DIIEKTPOMAarHUTHOW UHIYKIUU.

Pasnen S. KosneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHuUmMHble KoJ1eO0anus

KonebarensHas cuctema. CBOOO HBIC MeXaHUYECKUE KoyeOanus. ["apMoHYeckre
koneOanus. Ilepuon, wactora, ammutyaa u ($aza xonedbanuii. [Ipy>kuHHBIA MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKUX KoieOanuil. I[IpeBpamienue
HHEPTUU MIPU TAPMOHHYECKUX KOJICOaHUSX.

Konebarenbublit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B U/1€aJTbHOM
K0Je0aTeTbHOM KOHTYpEe. AHAJOTHS MEXKIYy MEXaHHMYECKHMMHU U DIIEKTPOMArHUTHBIMH
koneOanmsimu. Dopmyna Tomcona. 3akOoH COXpaHEHHS DJHEPTUM B HJCAJIHLHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojeOaHUsSX. BBIHYXIEHHbIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHY)I€HHBIC 27I€KTPOMATrHUTHBIE KOJIEOaHNS.

[lepemennbliit Tok. CUHYCOMJATbHBIN NEPEMEHHBINA TOK. MOUTHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUIIbl TOKA U HATPSHKEHUSL.

Tpancdopmatop. IIpomsBoncTBo, mepegada W TMOTPeOJICHUE DICKTPHUECKON
SHEPruM. OKOJOTMYECKHWE PHUCKH TMPHU MPOU3BOJACTBE 3ieKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnyeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: SJIEKTPUUYECKUN 3BOHOK,
TEHEepaTOp MEPEMEHHOI0 TOKA, JIMHUU dJIEKTponepeaay.

Jlemoncmpayuu
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UccnenoBanne mapaMeTpoB KoJieOATeNbHOW CHUCTEMBbl (NMPYKUHHBIM WM
MaTeMaTU4YEeCKUM MasiTHUK).

HaGmtonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOWCTB BBIHYXACHHBIX KOJIEOaHUIA.

HaGmtonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHbIE KOJIECOaHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CHUJIBI TOKa M HAINpSKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUHA.

Pe3oHanc mpu  mocienoBaTENbHOM  COEAMHEHUM  PE3UCTOpa,  KATYIIKU
WHyKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JEKTpOonepeadH.

Yuenuueckuii sxcnepumenm, nabopamoprusle pabomel

HccnenoBanue 3aBUCUMOCTH TIepHO/Ia MaJIbIX KOJeOaHUM rpy3a Ha HUTU OT JJIHHBI
HUTHU U MacChl rpy3a.

HccnenoBanre mepeMEHHOrO TOKa B LIEMU W3 TOCIEAOBATENbHO COEIMHEHHBIX
KOHJEHCAaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 3I1eKmMpOMaZHUMHbBLE 60IHbL

Mexanuueckue BOJIHBI, YCJIOBUsI pacnpoctpaHeHus. Ilepuoa. CkopocTh
pacnpocTpaHeHus U iuHa BOIHBL. [lonepednbie u mpoAoabHbIe BOJIHBL. UHTEpdepeHIus
U TUPPAKIUS MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. YCJOBUS W3JIyYEHHS] DIIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anexkrpomarHutHoi BojHe. CBOMCTBa
AIEKTPOMArHUTHBIX BOJH: OTpPa)XXEHUE, NPEIOMIICHHE, TMOojspu3anus, audpakius,
unTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[Ilkana »JEKTPOMArHUTHBIX BOJH. lIpUMEHEHHE »IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TEIEBUICHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne YCTpONCTBA M  MPAKTUYECKOE MPHUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, yIIbTPAa3BYKOBasi JHArHOCTHMKAa B TEXHUKE W MEAMIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

O6pa3oBaHue U pacnpoOCTpaHEHHUE MOMEPEUHBIX U MPO0JIbHBIX BOJH.

Konebmromeecs Teno kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6mronenne natepdepeniinm u Audpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIONH M Y4aCTOTOU
KOJICOaHUH.

NccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHHUE,
nosisipu3anusi, Audpakius, uHTephepeHIus.
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Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoiMHeiHOE pacnpOCTPAaHEHUE CBETA B OAHOPOAHOU
cpene. JIyu cBera. ToueyHbIii HCTOUHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbl OTpakeHHs cBeTa. l[locTpoeHue u300pakeHUN B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHbI MPETOMIICHHUS CBeTa. AOCOJIOTHBIM IMOKa3aTellb
npenomieHus. IlomHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli  yros IOJIHOTO
BHYTPEHHETO OTPAKECHUA.

Hucnepcust ceeta. CinoxHbIi cocTaB 6enoro ceera. L[Ber.

Cobuparomue 1 paccerBaromiye JuH3bl. ToHKasa nuH3a. DokycHoe paccTrosiHue u
ONTHYECKasl cuja TOHKOW JuH3BL. [locTpoeHne wu3zo0pakeHUd B COOMpAIOIIUX U
paccenBaroluX JUH3aX. PopMysia TOHKOU JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBas ontuka. MHtepdepenius cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOIIOJIEHUST MaKCUMYMOB MU MHHHUMYMOB B WHTEP(EPECHIIMOHHOW KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakius ceta. JudpakunonHas pemérka. YclioBHe HAOJIOJACHUS TJIABHBIX
MaKCUMYMOB TIPH TIaJICHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(DPPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cera.

TexHuueckne ycTpolcTBa UM MNPAKTUYECKOE IPUMEHEHUE: OYKH, JIyIa,
¢doToanmnapar, TPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOM, BOJOKOHHAs OMNTHKA,
nudpakurOHHas pelméTKa, MOoIsIPOUI.

Jlemoncmpayuu

[IpsMonuHelHOE  pacOpOCTpaHEHHE, OTPAKEHHE U  NPEIOMIICHHE  CBETA.
OnTryeckue mpuoOpHI.

[TomHOE BHYTpEHHEE OTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mopenn MUKpPOCKOIIa, TeJIECKOoMna.

Hab6monenne untepdepeHimm ceera.

Hab6monenne nudpakimu ceera.

HaOnronenue nucnepcuu cBeTa.

[Tonydyenue ciekTpa ¢ TOMOLIBIO TPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue nokazaresns NpeJoMIeHHUs CTEKIA.

UccnenoBanne cBOMCTB M300paKEHU B JIMH3AX.

Hab6moneHne nucrnepcuu cBera.

Pa3zagesn 6. OCHOBBI ClIeMAJIBHON TEOPUH OTHOCUTEIbHOCTH

['pannubl MPUMEHUMOCTH KJIACCHYECKOM MexaHuku. [locTymatel cnenuaibHON
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOXYJS CKOPOCTH CBETA B BaKyyMme,
NPUHIAN OTHOCUTEIIBHOCTH DWHIITEHA.
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OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU U COKpALIECHUE
JUTVHBI.

DOHeprus U UMIYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs13b MACCBI C SHEPTUEN U UMITYJIIBCOM PEIATUBUCTCKON YaCTULIBI. DHEPTHS TOKOS.

Pasznen 7. KBanroBas ¢pusuxa

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®doronbl. ®opmyna Ilnanka cBs3u 3HEPruu GOTOHA C €r0 YaCTOTOH. DHEPrus W
uMIyJibe poToHa.

OtkpeiTie u uccienoanue dororpdexra. Onwvitel A. I'. CroneroBa. 3aKoHbI
dotoadpdexra. VYpaBHenue OitHmTerHa g dotodddexra. «KpacHas rTpaHHIAN

doTorddexra.

JlaBnenme cBera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckue yCTpONCTBA M  MPAKTUYECKOE MpPUMEHEHHEe: (POTOIIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(heKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHemTHEro ¢poTodddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -YacTHIIL.
[Tnanerapuas moaens aroma. [loctynatel bopa. Mznydenue u ormorieHrne GOTOHOB MPU
NEPEXOJIE ATOMA C OJJHOTO YPOBHS S3HEPTUU Ha Ipyroi. Buasl ciektpoB. CrieKTp ypoBHEN
SHEPIruM aTomMa BoAOpoAa.

BonnoBeie cBoiictBa wactuil. Bonubl e bpoisg. KopnyckylsipHO-BOJIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHbIM aHaJu3
(CIeKTpOoCKOIT), Ja3ep, KBAHTOBbINA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmroieHre TMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI,  JIOKA3bIBAKOIIUE CIIOXKHOCTh CTpOeHUs aapa. OTKpbITHE
paguoakTuBHOCTU. OmnbITel Pesepdopaa mo omnpeneneHuro cocTaBa pajuOaKTUBHOIO

m3nydyeHus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iydeHus. BiusiHue paguoakTHBHOCTH Ha
YKVBbIE OPTraHU3MBI.
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OtkpeiTHE TNpoTOHAa W HeWTpoHa. Hykionnas Mopens snpa IeilizeHOepra—
NBanenko. 3apsan aapa. MaccoBoe unciio aapa. M30Tomnsl.

Anbda-pacnan. DNeKTpPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uziayuyeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprust CBs3U HYKJIOHOB B siipe. S nepHbie cuibl. JledekT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sA1€p.

Snepusbiii peaktop. Tepmosinepusiii cunte3. [IpoOaemMbl 1 NEPCHEKTUBHI SACPHON
DHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPIETUKH.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtoibl HAOJIIOIEHNS U PETUCTPALIMY JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTagbHble B3auMoAeicTBus. EnuHCcTBO hrsnueckoil KapTUHBI MUpa.

TexHuueckne yCTpoOHMCTBA M MPAKTUYECKOE IPHUMEHEHHUE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOLIHUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusiM).

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKH

Otanbl pa3BUTHUS acTpOHOMHUHM. lIpHKiIagHOE W MHPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3B€3qH0r0 HeGa. Co3Be3nus, ipKkue 3BE3/bI, TUIAHETHI, UX BUUMOE JIBHIKEHHE.

Conneynas cucrema.

Counnie. ConHeunasi akTUBHOCTb. MIcTouHuk sHepruu ComHia u 3BE€3/1. 3BE3/IbI, UX
OCHOBHBIE XapaKTEPUCTUKH. J(MarpaMma «CeKTpaIbHbII KJIACC — CBETUMOCTBY. 3BE3/IbI
[JIABHOM MOCJIEI0BATENIBHOCTH. 3aBUCUMOCTD «MacCa — CBETUMOCTB» JJI 3BE3]] TJIaBHOU
NOCJIeI0OBATENIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUS O
IPOUCXOKAEHUU U 3BOToLNN CoHIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Muieunsbiii [1yTh — Hamia ["anakTtuka. [Tonoxxenue u nukenune ComnHia B ['anakTuke.
Tunbl ranakTuk. PaguoranakTuku u KBasapbl. YEpHBIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmupenune Bcenennoit. 3akon Xa06ia. Paszberanme rajnakTuk.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

MacmrabHas ctpykrypa BeenenHoil. MeTtaranaktuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmronennsi HEBOOPYKEHHBIM TJ1a30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIIOKESHUH TSI OTIPEICTICHUS TTOI0KEHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO JATy:
OCHOBHBIE c03Be31si CeBEpHOTO MOIYIIApUSI U SIPKUE 3BE3/IBI.

HaGmronenns B Teneckomn Jlynsl, mianet, Mueunoro [Tytu.

O6o0maromee MOBTOPEHUE

Ponb ¢u3mky 1 aCTpOHOMHUHU B SKOHOMHUYECKON, TEXHOJIOTHYECKOM, COITUaIbHON 1
ATUYECKOU cepax NeAaTeIbHOCTH YeOBEKa, POJib U MECTO (DU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOW KapTHHE MHUpa, pPojib (HU3NYECKOW TEeOpuH B (POPMHUPOBAHUU
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MpEACTaBICHUNA O (PU3NYECKON KapTUHE MHUpa, MECTO (PU3MUYECKOW KapTHHBI MHpa B
oO1IeM psiiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUNA O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6azoBoro ypoBHs B 11 Ki1acce ocyiecTBiIseTcs ¢ y4ToM
coJiep KaTesIbHbIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJOTUU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nouamus, CBS3aHHbIE C U3YYEHHMEM METOJOB HAY4YHOIO
NO3HAHUS: SABJICHHE, HAyYHbIH (PaKT, rumore3a, Gpuanyeckas BEJIUYMHA, 3aKOH, TEOPHS,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MO/ICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIMH:
CUHYC, KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HUX MPOEKIMU HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, IPOU3BOJHBIE
AIIEMEHTAPHBIX (PYHKIUH, TPU3HAKUA MOJ00US TPEYTrOJIbHUKOB, ONpEIeICHUE TUIOLIATN
iockux ¢uryp u o0bEMa Te.

buonozus: snexTpuueckue sSIBICHUS B dKUBOW MPUPOJE, KOJeOaTeNbHbIe IBUKCHUS
B JKMBOW MPHUPOJE, ONTHUYECKUE SIBJICHUSA B KUBOW NMPUPOAE, ACHCTBUE paJuallM Ha
YKUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX TEIl,
MEXaHU3MbI 00pa30BaHUs KPUCTAIIINYECKON PEIIETKY, CIIEKTPaIbHbIA aHAIN3.

l'eoepagpus; MarHUTHBIE MONIOCa 3E€MJIM, 3aJI€KU MAarHUTHBIX pyZ, (OTOCHhEMKA
3€MHOM [TOBEPXHOCTH, IPEICKA3aHNUE 3E6MIIETPSICEHUH.

Texunonoeua: JMHUM  DJIEKTpOIlepenad, TEHEepaTop IMEPEMEHHOro  TOKa,
ANIEKTPOABUTATENb, UHAYKIIMOHHAA 1I€4b, pajiap, paluoONpUEMHUK, TEJIEBU30p, AaHTCHHA,
tenedon, CBU-meuyb, NPOCKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA, COJHEYHAas
OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nMka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0KHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXIEHHM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE pean3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIEITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPAKTAHCKOW MO3UIIMU 00YUaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakIAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aUMOJIECTBOBATH C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMUPOBAHHOCTh POCCUICKON IPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA,;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTH YYEHOTO;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHHSA:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NUYECKOU HAYKE;

5) TPyA0BOr0 BOCIIUTAHUS:

HMHTEpEC K paziMuHbIM cdepaM MpoPecCUOHATbHONU NEATENbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,
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TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKH HA TPOTS>KEHUU BCEU JKU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00ATbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHHU LEeJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmblTa AEATEIbHOCTH JKOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HEeHHOCTH HAYYHOT' O MIO3HAHMA:

c(OpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHHs (PU3UKH OCYIIECTBISATH MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTh
WHJIUBUYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE TeHCTBUSA
ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh ILENU ACATECIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,

BBIABJISITH 3aKOHOMEPHOCTM UM TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bU3UYECKUX SBIICHUSAX;

pa3pabaTeiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUETOM aHalIM3a MMEIOIIUXCS
MaTepHualbHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JCITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;

KOOPJAMHUPOBATH U BBIMOJHITH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX IMPOOIIEM.
ba3oBble ucciienoBaTeibCKue 1€HCTBUSA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIOUEBBIMH IOHSITHUSIMH M METOJIaMH
buznuecKon HAYKH;

BJIaJICTh HABBIKAMHM y4€OHO-MCCIIE0BATEIHLCKON U MPOSKTHOM JAEATEIIHHOCTH
B o0iacTu (pU3HMKH, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY ITOHMCKY
METOJIOB PEIICHUS 3amad (HU3UUYECKOrOo COACPIKAHMS, NMPUMCHEHHIO Pa3IMIHBIX
METOHO0B ITO3HAHUS;
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BJaJ€Th BHUJAMU JACSATEIBHOCTH 1O IMOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpNpETalny, NpPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3[JaHUN YYE€OHBIX MPOCKTOB B 00J1aCTU (HU3UKU;

BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3a/avy,
BBIIBUTATh TMIOTE3Y €€ PEIlIeHUs, HAaXOAUTh apryMEHTHI 1JIs 1I0Ka3aTeIbCTBA CBOUX
YTBEPKJECHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHUS;

aHANIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIICHUsS 3a/Jayd  Pe3yJbTaThl,
KPUTHYECKH OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBIE 3aJadyd B 0Opa3zoBaTeIbHOU
JEeSTENbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOIMYCKAIOIKe aJbTePHATUBHBIE PELICHUSI.
Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyY€HUS MHPOpMALUKU (PU3MUECKOIO COAEpKaHUS U3
HUCTOYHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpPETalni0 MHPOPMALMU DPANIMYHBIX BUIOB U (HopM
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHMH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ cCOOII0ACHUEM TPEOOBAaHUI SPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHts, MPaBOBbIX MU 3TUYECKMX HOPM, HOPM HH(POPMAIMOHHON
0€30MMacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXkaHUS B pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LEJIEBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
(GopMmy mpencTaBiIeHUs U BU3YyaTU3alUH.

KommyHuKkaTHBHBIE YHUBeEPcaibHbIE YUeOHbIe 1eiCTBUA:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHEYPOUHOU /IS TEIILHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYATh
KOH(DITUKTHI;

pa3BEPHYTO W JIOTUYHO M3JAraTh CBOIO TOYKY 3PEHHUS C HMCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAWBHUIYATHHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOMIHMX
WHTEPECOB, U BOZMOYKHOCTEH KaKJIOTO WICHA KOJIJICKTHBA,
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IIpUHUMATh  LEJIM COBMECTHOM  JEATECIIbHOCTH, OpPraHU30BBIBATL U
KOOPJAMHUPOBATh JEUCTBUA 10 €€ JIOCTMIKEHUIO: COCTABIATH IUIAH JIEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

[pejiaraT HOBBIE TPOEKThI, OLEHUBATHh HJAEU C MO3UIMHA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBIISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIIECTBIISATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
bU3UKM M aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJTbHO COCTAaBIIATh IUIAH PEIICHHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IJIaH BBITIOJTHEHUS TPAKTHYECKON pabOThl ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIIMA B 00JacTh
(bM3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIbHBINA U KYJBTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEeQIEKCMHM  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLEHKH CUTYallld, BHIOOPA BEPHOTO
peuieHus;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

OpUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX MpPH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;

NpUHUMATh ce0s1, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl APYrUX TMpU aHaIu3e pe3yJbTaToB
NEATEeNbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKH.
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B nporiecce mocTrkeHNsI TMYHOCTHBIX PE3YIBTATOB OCBOCHHSI TPOTPAMMBI 110
bu3uke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHMs Y 0OydYaromuxcs
COBEPIICHCTBYETCS IMOLIMOHAIIbHBIH WUHTEIUICKT, Ipeanoararoui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AYMOIIMOHAIBHOE
COCTOSIHHE, BUCTH HAMPABICHUS Pa3BUTHSI COOCTBEHHON SMOITMOHAIBHOU CQEPHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHUs, BKIIOYAIONIETO CaMOKOHTPOIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
OMOIMOHAIBLHBIM U3MECHCHUSIM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIH, BKIIOYAIOIICH CTpeMIICHHE K JOCTI)KCHUIO LT U
yCIieXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh HMCXOMSl M3 CBOMX
BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKMBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKJIIOUYAIONIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce npemMeTHbIe pe3yJbTaThl Ha 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MeCTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOM KAapTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTUM, B TPAKTUUECKOUN ACATEIbHOCTH JIFOJCH;

YUUTHIBATh TPAHUIBl TPUMEHEHHsS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
MaTepHalibHas TOYKa, HHEPIIMAIbHASI CUCTeMa OTCcuéTa, aOCONIIOTHO TBEPIIOE TEIO,
WJICAIBHBIN Ta3, MOJACIHU CTPOCHHS Ta30B, )KUAKOCTEN U TBEPABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsijl MPU pelieHn: (PU3NIECKUX 3a7a4;

pacno3HaBaTh (pu3ndecKue SABICHUS (IIPOIECCHI) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJSPHO-KMHETUYECKOW TEOPUM CTPOCHMS BELIECTBA U
JJEKTPOJAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJIHOE TMAJ€HUE TEJ, JBUKEHHE MO OKPYKHOCTU, MHEPIUS, B3aUMOJECICTBUE
Ten, nupdy3us, OpOyHOBCKOE JBHKEHUE, CTPOCHHUE >KUAKOCTEH U TBEPIBIX TeT,
M3MEHEeHHEe O0OBbEMA Tell MPU HArpeBaHUU (OXJIAXKIECHHH), TEIUIOBOE PABHOBECHE,
UCIIapeHHue, KOHJIEHCAllMs, IUIAaBJICHUE, KPUCTAJUIM3allMsl, KHUIEHHE, BIAXXHOCTh
BO3/1yXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXJYy IapaMeTpaMH COCTOSIHHS ra3a B M3OIpPOLECCax, JIEKTPU3alus Tel,
B3aUMO/ICHCTBUE 3aPsJI0B;

OMUCHIBATh MEXAHUYECKOE [IBHXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, NyTh, IMEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
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MMITYJIbC TE€Jld, KMHETUYECKasl >HEPTUsl, MOTCHIMAIbHAs dHEPTUs, MEXaHUYECKas
paboTa, MexXaHWYECKass MOIINHOCThb; IPU ONUCAHUU TMPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICI MCHOJB3yEMbIX BEJIMYMH, MX OO0O3HAYEHUS U CIUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBSI3BIBAIONIME JAHHYIO (PU3UUECKYIO0 BEIUUYUHY C JIPYTUMHU
BEJIMYMHAMMU;

ONUCHIBATh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIJIOBBIC SIBIICHUS,
UCTONB3ysd (U3MYECKUE BEJIMYMHBI: JaBJIEHHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi SHEPTUSl XaOTUYECKOTO JABMXKEHUSI MOJIEKYJ, CPEAHEKBaApaTUUHAs
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KOA()PUIIMEHT TI0JE3HOr0 JECWCTBUS TEIJIOBOT'O JIBUTATelis; MpPHU OINHUCAHUU
NPaBUIBHO TPAaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W E©IUHUIIBI, HAaXOAUTh (OPMyINBI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJTUUYHNHAM;

ONUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEILIECTBA U AJIEKTPUUYECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsi,
AJIEKTPUYECKOE TO0JI€, HAMPSHKEHHOCTH TMOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
IpyU OMUCAHUM TIPABUIBHO TPAKTOBATh (U3MYECKUM CMBICT HCIOJIB3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS W CJAUHUIILI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEJIMUUHY C IPYTUMH BEIUIMHAMU;

aHAJM3UPOBATh (PU3HMYECKHUE MPOIECCHl U SBICHUS, UCIOIb3Yys (Ppu3nueckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHMSI MEXaHMYECKOM SHEPruM, 3aKOH COXPAaHCHUS WMITYJbCa,
NPUHLMUI CYNEPHO3UIIMU CHUJI, TPUHIIMIT PABHOINPABUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHI0O CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW PHEPTUHU TEIJIOBOTO JABMXKEHHUS MOJIEKYJ C
a0COJIFOTHOW TeMIepaTypoH, MepBbId 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
IJIEKTPUYECKOTO 3apsna, 3akoH KynoHa, npu 53TOM pa3iauyaTh CJIOBECHYIO
GbopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpaKECHUE U YCIOBHUsS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIC PUHIIUIIBI JSHCTBHS MAIUH, MPUOOPOB U TEXHUICCKHUX
YCTPOMCTB; pa3iMdaTh yCJIOBUS UX 0€30MaCHOTO MCIOJb30BAHUS B MOBCEIHEBHOM
YKU3HU,

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHHH U
MPOLIECCOB C MCIMOJIb30BAHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmyITHpoBaTh MPoOIIEMy/3a1auy ¥ THIIOTE3y YISOHOTO AKCIICPUMEHTa, COOMpaTh
YCTaHOBKY M3 TPEJIOKECHHOTO 000PY1I0BaHUS, IIPOBOJIUTH OIBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBIIATH MPSIMbIC ¥ KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU
9TOM BBIOMPATH ONTHUMAJLHBIA CIOCOO HM3MEPCHHMS M MCIOJIB30BAaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;
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HCCNEeIOBAaTh  3aBUCUMOCTH  MEXAy  (U3UYECKHMMHU  BEJIMYMHAMHU  C
WCIIOJIb30BaHUEM MPSIMBIX H3MEPEHHM, MPU STOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTATHI MOJYYECHHON 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJIC
TaOIuI] U TpaUKOB, JIeJaTh BHIBOJIBI IO pe3yJibTaTaM UCCIICIOBAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydyeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HCCIEIOBATENbCKONM W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemiatb pacy€THbIE 3a7ayd C SBHO 3aJlaHHOM (DU3MYECKOM MOJIENbIO,
UCTIONB3Ysl (PU3MUECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4u
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIUMYMHBI U (POPMYJIBI,
HeoOXoauMbIe NIt €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIEHWBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3NUECKON BETUYNHBI;

peliaTh KaYeCTBEHHBIE 3a/1aUl: BHICTPAUBATh JJOTMYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PaCCYXXJICHUH C OMOpOod Ha HM3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTU U
buznvecKue sIBICHUS;

UCITIOJIH30BaTh IIPH PEIICHNUN YUEOHBIX 3a/1a4 COBPEMEHHbBIC MH()OPMAIIMOHHbBIC
TEXHOJIOTUHU JJIsl TOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIUU U TPEICTABICHUS
y4eOHOM ¥ HAYYHO-TIOMYJAPHOM HH(POPMALMH, TOJIYYCHHOW U3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAM3UPOBATH MOJIYyHaeMyI0 HHPOPMAIIHIO;

PUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE MIPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU /IS
obecricueHUs1 0E30MACHOCTH TpPH OOpaIieHUH ¢ TpuObOopaMU M TEXHHUYECCKUMH
yCTPOMCTBAMU, JJIsi COXPAHEHUS 3JI0POBbS M COOIOIEHUS HOPM SKOJIOTHYECKOTO
NOBEJECHUS B OKPY’KarOIIEH Cpeae;

pabotaTe B TpyNIie C BBHIMOJHEHUEM pPa3UYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh paldOTy TPYNIbl, PalUOHAIBHO PpACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITENILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJIeKBATHO OLCHHUBATH
BKJIAJ] K&KJIOTO M3 YUaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIEMBI.

K koniy o6yuenus B 11 kiaacce npeamMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMPHUMEPAX POJb U MeCTO (PU3MKH B (HOPMUPOBAHUHU
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PAa3BUTUH COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTHHM, B NMPAKTUYECKOW AEATEIIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
buznuecKkoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
TOYEYHBIN JIEKTPUUECKHUMN 3apsi, JIyd CBETA, TOUYCYHbIM UCTOYHUK CBETA, SIACpPHAs
MOJIE]b aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU pelieHuu (U3NYECKHUX
3ajay;
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pacro3HaBaTh (QpuU3HUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOM (DU3UKH: IIEKTPpUUECKAs MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuToB, DJICKTPOMAarHUTHasi WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJsA Ha
MPOBOJHUK C TOKOM W JIBWDKYIIMUCS 3apsiji, AJIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pACIPOCTPAHEHHE CBETAa, OTPaXEHHE, IPEIOMIICHUE,
uHtepdepeHnus, audpakuus U MOOJsSpU3alUs CBETa, JUCIEpPCHUs] CBETa,
dotoanekrpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMHUCHIBATh W3YYEHHBIE CBOMCTBa BelIeCTBa (JIEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) H
AJICKTPOMArHUTHBIE SIBJICHUSA (TPOIECCHI), HCIMONB3YA (PU3NUecKue BETUYUHBI:
ANEKTPUUECKHUI 3apsll, CUjia TOKA, DJIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBJICHHE, PA3HOCTh MOTEHIMAJIOB, JJIEKTPOJBIKYINAs cuiia, paboTa Toka,
WHIYKIUST MarHUTHOTO Toyisl, cujia Awmrepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, SHEPrusl JJICKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TEpHUoJ M YacToTa
KosiebaHuii B KoJieOAaTEIbHOM KOHTYype, 3apsij M Ccuia TOoKa B Ipolecce
FapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pacCTOSHHE H
ONTUYECKAs] CHUJia JIMH3bI, MPU ONMHCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAUCHHs] M EIAMHUIIBI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMUHUHY C IPYTUMH BEJIUYMHAMY,

ONHUCHIBATh H3YyYCHHBbIE KBAHTOBBIE SBJICHUA M TPOLECCHI, HCIOIb3Ys
¢uznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, PHEPTHUsl U UMITYJIbC (DOTOHA, IEPHUO/] MOTypacnaaa, YHEPTUs CBSI3H
aTOMHBIX SIZIEP, TPU OINMUCAHUU TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIMYUH, MX OO0O3HAYCHUS M EIWHUIIbI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIYHCIISATH 3HAUCHHE (PU3NUECKON BEITMUHHBL;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCTONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapalIeIbHOTO
COCOVMHEHUSI MPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
MHIYKIHH, 3aKOH MPSMOJUHEUHOTO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, YpaBHEeHHME ODWHIITEHHA i Gortorddexra,
3aKOH COXPAaHEHHUS! SHEPruH, 3aKOH COXPAHEHUS HUMIYJIbCa, 3aKOH COXPaHEHHUS
ANIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHHUS MacCOBOIO 4uUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PAcMaia, Py 3TOM pas3indaTh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHHE U YyCJIOBHUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

ONpEeNIeNATh HAMIPaBICHUE BEKTOPAa MHAYKIIMH MAarHUTHOTO MOJIsl IPOBOTHHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHna;
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CTPOUTH M OMNHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTHI TIO HCCIEIOBaHUIO (U3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU: MPU STOM
dbopmynupoBaTh NpodieMy/3a1auy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PY/I0BaHUS, TPOBOJUTH ONBIT U ()OPMYTUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TOTPEUTHOCTEN U3MEPEHUI;

UCCJIEJIOBATh 3aBUCUMOCTH (PUBMUECKUX BEJIIMUMH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUHN: TPU STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (U3UYECKHX BEIMYMH B BHUAC TaOJHI] U TPa(uUKOB,
JienaTh BBIBOIBI 11O PE3yJIbTaTaM MCCIICI0BAHUS;

co0JIro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HUCCIEIOBATEILCKOM U TMPOEKTHOMU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBHS 3aJlauu
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOoOXOUMBIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HAUYCeHUS (PU3NYECKON BETUUMHBL;

penaTh Ka4eCTBEHHBIC 33/1a4u: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXKACHHM C ONMOpPONM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCIIOJIb30BaTh IPU PEIICHNN YU€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJSpHON WHGOPMAINK, TOIYYCHHOWM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HH(POPMAITHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBUS UX O€30MACHOTO HCIONIH30BAHUS B MTOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOILIECCOB OKPYXAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

MCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (DM3MKE B MOBCETHEBHOMN YKU3HU JIIIS
oOecrieueHus 0€30MaCHOCTH TPU OOpaIIeHuu C TPHOOpaMU W TEXHHUYECCKUMHU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;
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paboTaTh B TpyHI€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pacOpelensaTh OOA3aHHOCTH H
IJJAHUPOBAThH JIESITENBHOCTh B HECTAHNAPTHBIX CUTYalHsIX, aA€KBAaTHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.
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10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsre | TpakTueckue (uudposbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoTsl pecypebi
Paznen 1. PUSUKA U METOJAbI HAYUHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 bubmorexa TIOK
) https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
bu6moreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHbBI COXpaHEHHUSI B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
) TEOpUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
32 OCHOBEI TepMOIMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 5 bubnuoreka [JOK
) IEPEXOABI https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 24
Pazpnen 4. QJIEKTPOJANMHAMUKA
4.1 OneKTpocTaThKa 10 1 1 bubmotera [JOK

https://m.edsoo.ru/7f41bf72
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49 [TocTosiHHBIM 2neKkTpudecKuid TOK. Toku B 12 bubnuorexa [JOK
' pasIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM udpoBbie
Ne i/ pasi Konrpouasbubie | IIpakTnueckue (1nchp )
NPorpamMmbl Bcero 5 5 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Paznen 1. QJIEKTPOJANHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHUuTHAs 11 1 3 bubnuotexa [JOK
) WHIYKIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazjnen 2. KOJJEBAHUSA U BOJIHBI
71 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.2 MexaHW4eCcKUe U 3JIEKTPOMArHUTHBIE BOJIHBI 5 1 hitps-//m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHOM TEOpUH 4 1 bubnuoreka [JOK
) OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubmuoreka [JOK
4.1 OeMEHTHI KBAHTOBOM ONTHUKU 6 hits://m.edsooru/7f41c97c
bu6mmoreka [JOK
42 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢
bu6nmoreka [JOK
4.3 ATOMHOE 771p0 3 https://m.edsoo.ru/7f41c97¢
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 bubmiorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nesa 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1 Obobmaromee nosTopenne 4 Et?fs?;r?l?:;sigﬁ/SMICWC

Hroro no pazneny 4

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC
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KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrpoasubie | IIpakTnueckue
n/n YP Bcero 5 P P p oOpa3oBarTejibHbIE
ThI ThI
pago pago pecypcsbl
1 ®usuka — Hayka o npupoje. Hayunsie bubnuorexa [JOK

METO/Ibl TO3HAHUS OKPYXKAIOIIEr0 MUpa

https://m.edsoo.ru/ff0c32e2

Ponb u Mecto pusuku B popmMupoBaHun
2 COBPEMEHHOM HAYYHOM KapTHUHBI MHpPA, B
MIPaKTUYECKON JeSITeIbHOCTH JTIOAeH

bu6moreka [IOK
https://m.edsoo.ru/ff0c33e6

Mexannueckoe aBmkenre. OTHOCHTEILHOCTD
3 MEXaHH4eCcKoro ABvkeHus. [lepemenienue,
CKOpPOCTb, YCKOPEHHE

bu6moreka [IOK
https://m.edsoo.ru/ff0c3508

4 PaBHOMEpHOE NPIMOIMHEHHOE IBIKEHHE bubmmorexa LIOK
PHOC TIp o https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEUHOE JBHUKEHUE Brbmiorexa LJOK
ycxop p A https://m.edsoo.ru/ff0c372¢

CBobopaHoe majienre. Y CKopeHue CBOOOTHOTO bu6mmoreka [JOK

6

MaJICHUS https://m.edsoo.ru/ff0c39cc

KpuBonuneitHoe nBuxenue. /[Brxenue bubmuoreka [JOK

MaTepHaﬂLHOﬁ TOYKHU IO OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada

[Tpuniun oTHOCKUTENbHOCTH [ anumnes.
8 HueprmansHble cuctembl oTcuerta. [lepBbiit
3akoH Hprorona

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. [lpunuun cynepnosuuuu
9 cui. Bropow 3akoH HerotoHa s
MAaTepPUaAIbHOU TOUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8
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10 Tperun 3akoH HproTOHA 17151 MaTEepUAIBHBIX bubnuorexa [JOK
TOYECK https://m.edsoo.ru/ff0c3be8
3aK0H BCEMHUPHOTO TAroTeHus. Cuia TaKecTH. bubnuorexa [JOK
11
[TepBast kocMUYeCKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuia octh. 3akoH I'yka. Bec Tena
yupyr y https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Kosddunuenrt tpeunsa. Cuma
13 COII OTEIBJ'IGHI/ISI I (11)/1(1)21BI/I)K6HI/II/II) Teja B bubmmorexa [IOK
P p https://m.edsoo.ru/ff0c376
SKUIKOCTH WJIH ra3e
[TocTymarensHOE 1 BpamaTeIbHOE JTBUKECHUE
14 a0COJIIOTHO TBEPJOTO Tes1a. MOMEHT CHIIBI. bubnuorexa [JOK
[iievo cusbl. YciioBusi paBHOBECHS TBEPAOTO https://m.edsoo.ru/ffO0c41a6
TEeIa
Nmrryibc MaTepHallbHOM TOUKH, CHCTEMEI
15 MaTeyHanLHLIXpTOIIeK Nwmn J'II)C’ CHJIBL. 3aKOH bubmiorexa IIOK
p - VIMITY : https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITyJbca. PEaKTUBHOE ABUKEHHE
Pabora 1 moIHoOCTh cuiibl. KnHeTnueckas
16 SHEprus MarepruajibHOil TOUku. Teopema 00 bubmiorexa LHOK
P P OHKH. 1 C0p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUU
[TorenumansHas neprus. [loreHuuanbHas
17 SHEPTHsl ynpyro aeGopMUpOBaHHOW MIPYKUHBI. bubnuoreka [JOK
[ToreHuunanpHas SHEPTUs Tela BOIU3U https://m.edsoo.ru/ffOc461a
MOBEPXHOCTU 3eMJIU
TloTeHnmanpHbIE U HEMIOTEHIIUATILHEBIE CUJIBI.
CBs3b pabOTHI HEITOTEHIIUAJIBHBIX CHUJI C
18 I/ISMerHI/IeM MexaHqu::lKon“ SHEPIUU CUCTEMBI bubnnorexa [IOK
p . https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU
SHEPTUU
19 JlaboparopHas pabota «lccrnenoBanue cBsI3u

pa6OTLI CUJIBI C U3MEHEHHEM MEXaHHUYECKOM
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SHEPIHUHM TeJla HAa IPUMEPE PACTKEHUS
PE3UHOBOTO JKI'yTa»

KonTtponsHas padora no teme «Kunemaruka.

bu6mmoreka [{OK

20
JluHamuka. 3aKOHbl COXPAHEHHUS] B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

21 KUHETUYECKON Teopuu. bpo }(;BCII)(OG bubmorexa [JOK

PHi. bpOyH https://m.edsoo.ru/ffOc4dc2
nsuxenue. Judpdysus
XapakTep ABUKEHUS U B3aUMOJICHCTBUS
22 YacTHIl BemecTBa. Moienu CTpoeHHus ra3oB,
KUJKOCTEN U TBEPBIX TEI
23 Macca monekyn. KonuuecTBo BeliecTsa.
IToctostnHas ABoraapo

o4 TemmmoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana remneparyp llenbcus

75 Wneanpusiii raz3 B MKT. OcHOBHOE ypaBHEHUE bu6moreka [IOK
MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemMIepaTypa Kak Mepa cpeHei

. patyp pa cpell bu6mmoreka [JOK

26 KMHETUYECKOM SHEPTUU JBUKEHUS MOJIEKYJI.

N https://m.edsoo.ru/ff0c511e
YpaBuenue Menpeneena-Knanelipona

27 3akoH /lampToHa. I'a30BbIC 3aKOHBI
Jlaboparopnas padota «lccnegoBanue

28 3aBUCHMOCTHU MEXIY IapaMeTPaMH COCTOSHUS
Pa3peKEHHOTO ra3a»

29 H3onporiecchl B uacaibHOM ra3e U UX bu6mmoreka [JOK
rpagu4eckoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTpeHHs sHEeprus TepMOIMHAMUYECKOU

30 CUCTEMBI U CTIOCOOBI €€ N3MEHEHHSI. bubnunoreka [JOK

KonnuectBo TemnoTs! ¥ pabota. BHyTpeHHss
SHEPrusl OJJHOATOMHOIO HIEAJILHOIO ra3a

https://m.edsoo.ru/ff0c5952
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31 Bunael Tennonepenaun bubmorexa [JOK
! pedl https://m.edsoo.ru/ff0c5¢c36
v 3 .
32| Komrtecrno rennors: npi temioncpease Bubmotexa LIOK
. p peaatc. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN MpoIecc
[IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
33
IIPUMEHEHNE K U30IIpoLIeccaM https://m.edsoo.ru/ffOcSefc
34 Heo6patumocTh npo1ieccoB B MpUPOIE. bubnuorexa [JOK
BTopoii 3aKOH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevictBus u KII/I TermoBoi MauHbI bubnmorexa [IOK
https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J
37 DKOJIOTHYECKHE MPOOIEeMbl TEIIOIHEPTE€TUKH
33 O6o0matomuii ypok «MoutekymsipHas (pr3uKa. bubnuorexa [JOK
OCHOBBI TEPMOJTUHAMUKHU» https://m.edsoo.ru/ff0c6938
39 KonTtponbHas padota o teme «MosekymspHas bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6aS0
40 [TapooOpazoBanue u koHneHcanus. Mcmapenue bubnuoreka [JOK
U KUIIEHUE https://m.edsoo.ru/ff0c63b6
A1 AOCoI0THAs 1 OTHOCHUTEIIbHAS BIIAXKHOCTH bubnuoreka [[OK
Bo3ayxa. HacelieHHbi nap https://m.edsoo.ru/ff0c64d8
Tépnoe teno. Kpucrammmaeckue u amopdHbie
42 Tena. AHM30TPOIHS CBOMCTB KPUCTAJIOB. bubnuoreka [JOK
Kunkue kpuctabl. CoBpeMEHHbIE https://m.edsoo.ru/ff0c65f0
MaTepuaibl
43 [InaBneHue n KkpuctauM3anus. Y aenbHas bubnuoreka [IOK
TeruioTa masneHus. Cyonumarus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEIUIOBOro OanaHca bubmiorexa LIOK

https://m.edsoo.ru/ff0c6820
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45 DneKkTpu3aIus Tel. DIEKTPUUECKUH 3apsi/Il. bubnuoteka [JOK
JIBa BH1a STIEKTPUYECKUX 3aPs/I0B https://m.edsoo.ru/ff0cbbec
[IpoBOAHMKH, TUITIEKTPUKH U
46 H(I;)JI HOBOZIHI/?KI/I 3aK(I:H COXpaHEHUS bubmmoreka [IOK
yip ) P https://m.edsoo.ru/ff0c6becc
AIIEKTPUUECKOTO 3apsiia
47 B3aumonencrBue 3apsinoB. 3akoH Kynona. bubnuorexa [JOK
ToYyeyHBIN IIEKTPUUECKUU 3apsij https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
48 IT I/IEI HTI CyTIE nosnmfn SIIEKTPUIECKAX bubmorexa [TOK
DRI CYTIEP i Onertp https:/m.edsoo.ru/ff0c6df2
nosie. JInHun HanpsHKEHHOCTH
49 PaboTa cui a1eKTpoCTaTHIeCKOro MoJsl. bubnuotexa [JOK
[Torenuman. Pa3HOCTh NOTEHIMATIOB https://m.edsoo.ru/ffOc6f00
[TpoBOgHWKHN W AUDIIEKTPUKH B
50 3.]'IpeKT )(I)CTaTI/IIIeliKOM nolle Juanextpudeckas bubmorexa LIOK
p ’ p https://m.edsoo.ru/ff0c7018
MIPOHUI[AEMOCTh
51 DaexrpoeMkocTh. KoHIeHCcaTO bubmiorexa IIOK
p ' p https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTH MIJIOCKOI0 KOHJEHCATOPA. bubnuoreka [JOK
DHEpPrus 3apsHKeHHOTO KOHASHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHnas pabdorta "H3mepenue
3JIEKTPOEMKOCTH KOHAEeHcaTopa'
[IpuHuMn AEeHCTBUS U IPUMEHEHHE
54 KOHJIEHCAaTOPOB, KOIIMPOBAJIBHOT'O anmnapara,
CTPYMHOTO MPUHTEPA. DINEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHIE AIEKTPOIprHOOpoOB
DNEKTPUYECKUN TOK, YCIIOBHS €r0
55 cymectBoBanus. [locrosunsiii Tok. Cuna Toka.

Hanpspkenne. Conpotusienue. 3akoH Oma 1is
y4acTKa e
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[TocnenoBarenbHOE, MapaLIeIbHOE,
CMEIIaHHOE COSIMHEHHE IPOBOTHHKOB.

bu6mmoreka [{OK

56 0.5
JlaboparopHas padota «/3yueHune https://m.edsoo.ru/ff0c740
CMEIIAaHHOTO COCTMHEHHS PE3UCTOPOBY»
57 PaboTa u MOIITHOCTH ANIEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akon xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3axon Oma Jyi OJIHOM (3aMKHYTOI)
3NEKTpUYeCcKOM enu. KopoTkoe 3aMbIKaHHE.
58 Jla6o paTo Hast I2I160Ta <<P£Me ernne D]J1C 0.5 bubmmorexa [JOK
patoptai p P ) https://m.edsoo.ru/ffOc7ae0
HMCTOYHUKA TOKA M €0 BHYTPEHHETO
COTIPOTUBIICHUSI
Peseprubiit ypok. KonTponsHas paboTa 1o
59 TeMep"Bnexzp 0 I/IHaMI/II}Za" / Bcepoccnﬁcxaﬂ bubmrorexa TIOK
poa p https://m.edsoo.ru/ff0c8c56
poBepoyHas pabora
60 O6o0maromuii ypok «JIeKTpoIuHAMUKAY / bubnuoreka [IOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/ffO0c88be
DIIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
61 METaJJIOB. 3aBUCUMOCTb COTPOTUBIICHUS
METaJJIOB OT TeMIEePaTyphl.
CBepXnpoBOJIUMOCTb
62 DJIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBA
AIIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
63 o Hl\};leT(I:)HaﬂIr[[ 0BOIUMOCTHL. CBOHCTBA p—n- bubmzorexa LIOK
p P ) p https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBoIHUKOBBIE TPHOOPHI
DNEeKTpUUYECKUH TOK B PACTBOPAX U paciliaBax
P P P P bubmuoreka [JOK
64 ANEKTPOJIIUTOB. DIACKTPOIUTHYECKAS

JUCCOIMalus. 9J'IeKTp0JII/I3

https://m.edsoo.ru/ff0c82ba
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DNEeKTPUYECKUU TOK B razax.

bu6mmoreka [{OK

65 CaMOoCTOATENbHBIM U HECAMOCTOSTEIIbHBIN 1 hitps://m.edsoo.ru/ff0c84ac
pa3psa. Monnus. [1nasma
DneKTpudecKrue NpuOOPHI H YCTPOMCTBA U UX
66 HpaKTETIGCKOG an/II)MeHIe)HI/Ie }i'lpla)uanna TEXHUKHU 1 bubmorexa [JOK
’ https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponsHas pabora o teme
«Qnekrpocraruka. [locTossHHBIN bubnuotexa [JOK
67 . 1
AIEKTPUYECKUN TOK. TOKH B pa3inyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
63 PesepBubIit ypok. O600maronuii ypox mo 1 bu6mmoreka [IOK
temaM 10 kracca https://m.edsoo.ru/ffOc8f6¢
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
n/a yp Beero KO;TpOJIbeIe HpﬁaKanecmle 0BpasoBaTeIbHbIC
padoTsI padoThI pecypesI
TlocTosIHHEBIE MAarHuTELI U UX B3aUMOJIEUCTBUE.
1 MarnuTHoe noJyie. BeKTop MarHuTHOM bubmorexa [JOK
) N https://m.edsoo.ru/ff0c9778
WHIYKIUW. JIMHUY MarHUTHOM WHTYKITUU
MarauTHOe moJjie MpOBOJHUKA ¢ TOKOM. OTIBIT
2 Opcrena BSaHMOﬂgﬁCT;/Ie IIPOBOJHUKOB C bubmorexa [IOK
P ) p https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnast pabota «3y4eHrne MarHuTHOTO 1 bubnuotexa [JOK
OIS KaTYIIKU C TOKOM)) https://m.edsoo.ru/ffOc98fe
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C
4 tokoM. Cuita Ammiepa. Jlaboparopnast pabota 1 bubnuorexa [JOK
«HccaenoBanne JeUCTBUSA IOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MAarHuTa Ha paMKy ¢ TOKOM»
efiCTBHE MarHUTHOTO OIS Ha ABIK cs
5 3Z[a SDKEHHYIO yacTury. Cuiia HOHCHH;IH;’};(?OTEI bubnnorexa [IOK
P Yo Y. peHia. https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHa
OnekrpoMarHuTHas MHAyKus. [loTok BekTopa
6 MarHutHOM uHAYKIMK. DJC nHayKIMu. 3aKoH
3JIEKTPOMArHUTHOM MHAYKIuu Papajes
7 JlaGopaTtopHnas pabora «MccnenoBanue 1 bubnuoreka [JOK
SIBJICHUS DJIIEKTPOMArHUTHON MHAYKLIAK https://m.edsoo.ru/ffOcal50
NHnykTUBHOCTD. SIBJIEHME CAMOMHAYKIIHUH.
3 O/J1C camonHayKIIMU. DHEPTUsS MATHUTHOTO bubnuoreka [JOK

TI0JIA KaTYHIKU C TOKOM. 9J'IeKTpOMaFHI/ITHOG
T10JIC

https://m.edsoo.ru/ff0ca600
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TexHnueckne ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MArHUTBHI, JIEKTPOMArHUTHI,

TOKa. AMHJ'II/ITy,Z[HOC u I[eI/IVCTBYIOIJ_[ee 3HA4YCHUC
CHJIbI TOKAa W HAITPSKCHU A

? 3JIEKTPOJIBUTATEIb, YCKOPUTETH
AJIEeMEHTaPHBIX YaCTHUIl, UHIYKIIMOHHAS 11€Yb

10 O6o06maromuit ypok «MarautHoe nosie. bubnuoreka [JOK
DneKTpOMarHuTHast WHITYKIIHS https://m.edsoo.ru/ff0cab82

11 KonTponsnas pabora o teme «MaruutHoe bubnuoreka [JOK
roJjie. DIeKTPOMAarHUTHAS WHTYKITHS https://m.edsoo.ru/ffOcadS8
CB0OOHBIE MEXaHUYECKHE KOJICOAHUSI.

12 IMapmonnueckue konedanus. YpaBHEeHUE bubnuoreka [IOK
rapMOHHYECKHX Kojiebanuii. [IpeBpamenne https://m.edsoo.ru/ff0caf06
SHEPTHH
JlabopaTtopHnas pabota «lccnenoBanue

13 3aBHCHMOCTH TIEPHOJIa MaJIbIX KOJIeOaHMi
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

Kone6arenpabir koHTYp. CBOOOIHBIC
3JIEKTPOMArHUTHbIE KOJeOaHus B UACaIbHOM

14 KOJ'Ie6IE)1TeJ'ILHOM KOHTYpE. AHAJIOTUs MEX Y bubmmorexa LIOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U 3JIEKTPOMArHUTHbIMU
KOJICOaHUSIMHU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 BHC];I))FI?III/I B UIECAJILHOM KOJ‘Ie6aTIZJ'IBHOM bubnnorexa LIOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBienue o 3aTyxXaroMKX KOJIeOaHHIX.

16 BoinyKIeHHBIE MEXaHUYEeCKUE KOJIeOaHMUsI. bubnuoreka [JOK
Pe3onanc. BeiHYXI€HHBIE 3JIEKTPOMarHUTHbBIE https://m.edsoo.ru/ff0cbb86
KojeOaHus
IlepemennbIn Tok. CHHYCOUJAJIBHBIN

17 MIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO bubnuorexa [IOK

https://m.edsoo.ru/ffOcbd34
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Tpauchopmarop. [IponsBoacTBo, nepenava u

18 o
MOTPEOJICHNUE AIEKTPUICCKOU SHEPTUH
YCTpoiCcTBO U MPAKTUUECKOE PUMEHEHHE
19 BHCI?T I/I‘-IGCKOFOp3BOHKa reHe ETO a bubmmorexa LIOK
P > L SHEPaTop https://m.edsoo.ru/ff0cc324
TIEPEMEHHOTO TOKa, JJMHUH dJIEKTpoTiepeaay
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
20 anekTpol3Heprun. KynpTypa ucnosb30BaHus
AJIEKTPOIHEPTUHU B IOBCEHEBHOW KUZHU
MexaHu4ecKre BOJHBI, YCIOBUS
71 pacnpoctpanenus. [lepuoa. Ckopoctsb bubnuoreka [IOK
pacnpocTpaHeHus U IJINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toriepevnsie U TPOI0JTHHBIC BOTHBI
3Byk. CKOpocCTh 3ByKa. [ pOMKOCTh 3BYyKa. bubnuoreka [JOK
22
Bricora Tona. TemMOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMArHuTHHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [IOK
ckopocTb. [1Ikana 3eKTpoOMarHuTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [IpuHUHKIIBI paIUOCBS3U U TEIEBUACHMUS.
PasButue cpeacts cBa3u. Paguosokanus
bu6mmoreka [JOK
25 KontponsHas padota «KonebaHus v BOTHBD)
P P hitps://m.edsoo.ru/ff0cc6f8
[IpsimonuHeliHOE pacpoCTpaHEHHUE CBETA B
26 OLIL)HO OHOM C eﬂlz: T(E)‘le‘llfblf/'l UCTOYHUK bubnnorexa [IOK
p peie. https://m.edsoo.ru/ff0cd350
ceera. JIyd ceera
7 OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHHUSI CBETA. bubnuoreka [JOK
[TocTpoenre n300pakeHUH B IIFIOCKOM 3€pKaje https://m.edsoo.ru/ffOcd4e0
[Ipenomiienue ceera. [lonHOE BHYTpEHHEE
28 0Tp axxenue. [IpegeasHBIN Yol Hi])TII;{OFO Bubmzorexa OK
P - 1P M https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUSI
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK

TIOKa3aTeJisd MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzsl. [locTpoenune n300pa>keHuii B IMH3E. bubnuorexa [JOK
30 .
dopmysia TOHKOM JMH3bL. Y BEJIMYEHUE JIUH3BI https://m.edsoo.ru/ff0cddle
31 JlaboparopHas padota «lccrnenoanne
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus cseta. CloxHbII cocTaB 06€10ro
32 ceera. L[Bet. JlTabopaTopnast pabota
«Habmroienne 1ucrepcuu CBeTay
WNnuTtepdepennus creta. udpaxuus ceera. bubnuorexa [JOK
33 N
Judpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocth cBETOBBIX BOJH. [lonspuzamms bu6moreka [IOK
CBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOIICTBa U
yCJIOBHS UX 0€30MMaCHOTO MPUMEHEHUS
['paHnLIBI TPUMEHUMOCTH KJIACCUYECKOU
36 MIG)XEIH;KI/I %OCT JIaThl CIELUAIBHON TEOPUHU bubmorexa IIOK
- Loety p https://m.edsoo.ru/ff0c862
OTHOCHUTEIILHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnuoreka [IOK
3ameJJIeHne BPEMEHH U COKpallleHUE JUTMHBI https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMITYJIbC PEIATUBUCTCKOU
38 qaCTII)/IuLI CB;13Ly Macfm C DHEpPrueu u bubnnorexa [IOK
' p https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPIHUsl IOKOs
39 Kontponsnas padora «Ontuka. OCHOBBI bubnuoreka [JOK
CIICLIMATIbHON TEOPUH OTHOCUTEIILHOCTH» https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. Dueprus u bubnuorexa [JOK
40
UMITyIasC HOTOHA https://m.edsoo.ru/ffOcfel6
A1 OTtkpsiTHE U HccnenoBanue Gotodddexra. bubnmnoreka [JOK
Omneitel A. I'. CTonieroBa https://m.edsoo.ru/ffOcffc4
3akoHb!l poTodrddexra. YpaBHeHHE
42 OuHirenHa 11 porodppexra. «KpacHas bubmiorexa LIOK

rpanuna» Gorospdexra

https://m.edsoo.ru/ff0d015e




40

Hasnenue ceera. Onbith [1. H. JIeGenena.

bu6mmoreka [{OK

43 -

XHUMHYECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpouCcTBa U IPaAKTUYECKOE

44 npuMeHeHue: (OTOAIEMEHT, (POTOIATIHK,
coJIHeUHas OaTapesi, CBETOIUO]]

45 Pemenne 3amad o reme « 3J€MEHTBI bubmmoreka [{OK
KBAHTOBOI OITUKW) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnsiTel Pesepdopaa

46 o I[aCCGSIHI/IIO o-yactul. I[Imanera Ha;f g/)[op)elnb Bubmiorexa IJOK

P 1. P a https://m.edsoo.ru/ff0d091a
aroma
bu6moreka [IOK
4 I1 b
7 OCTYJATRI H0pa https://m.edsoo.ru/ff0dOafa
M3nyyenune u nornomenne ¢GoTOHOB IPHU
48 ne g;o e aToMa ¢ oniloro (bOBHSI 3Hepr1/m Ha bubmiorexa LIOK
p UH & MY P https://m.edsoo.ru/ff0dOafa
JIpyroi. Buael ciekTpos
BosHoBEIE cBOMCTBA yacTUIl. BOJHEI ¢
49 bpounns. KopnyckynsipHO-BOJIHOBOW Ayalnn3M bubmmorexa LIOK
) ) https://m.edsoo.ru/ff0d0ca8
CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE
OTKpEITHE PATUOAKTUBHOCTH. OIIBITHI
50 Pe3§) o ILE r?o OIIPEIETIEHNIO COCTaBa bubnnorexa [IOK
pQOb P https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOTO MU3JIYYEHUS
CporuictBa anbda-, 6eTa-, raMmMa-u3TydeHuUs.

51 Bnusinue painoakTHBHOCTH Ha KUBbIE
OpraHu3Mbl
OTKpBITHE IPOTOHA U HEUTPOHA. M130TOMEL

52 AHLI@){)a— acr[ap Dnekr OHHII)JI/IVI/I MO3UTPOHHBIN bubmmorexa LIOK

p A P p https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3inydeHue
53 DHeprusi CBA3U HYKJIOHOB B sjipe. SnepHble bu6mmoreka [JOK

peakuuu. SnepHsid peaktop. [Ipo6iemsl,

https://m.edsoo.ru/ff0d1356
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IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

54

OnemeHTapHble yacTUllbl. OTKpBITHE
Mo3UTpoHa. MeTo 1l HAOIIOICHUS 1
PErucTpanyu 3JIeMEHTAapHbIX YacTull. Kpyrisii
cTos1 «DyHaMeHTaIbHbIE B3aMMOICHCTBHUS.
EnuncTBO (hr3nueckou KapTUHbBI MUpa»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Dranbl pazBuths actpoHomud. [Ipuknannoe u
MHPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMUH.
Bun 3831000 HeOa. Co3Be3nus, spKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOE JBUKCHUE.
ComHeuHas cucreMa

56

Comnne. CostHeyHas aKTUBHOCTE. VICTOYHUK
sHepruu CoJHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 A5l TITaBHOW HOCIEN0BATEILHOCTH.
Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MPEJICTABJICHUS O IPOUCXOKICHUHN U
sBosrory CoJIHIA U 3BE3NT

58

Mineunbin [Iyte — nama ["anaktuka.
ITonoxxeunune u nBuxenue ComnHua B ['anakTuke.
lNamakTukn. Y€pHbIE ABIPHI B sApax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uznyyeHue.
MeraraiakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTposnpHast paboTa «1€MEeHTHl aCTPOHOMHHU
U acTpO(U3UKI»

62

O6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHH B S5KOHOMHUECKO,
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TEXHOJIOTHYECKOM, COITMAIILHON M STHYECKOM
cdepax IesaTeIbHOCTH YeIOBEKa

63

O6o6maromuit ypok. Ponb u mecto pusuku u
ACTPOHOMHH B COBPEMEHHOM HAy4YHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Ponb ¢puzndeckoit
TeopuH B HOpMUPOBaHUH TIPECTABICHUN O
(buznyeckoi KapTUHE MUpa

65

O606maromuit ypok. Mecto gusndeckoit
KapTUHBI MUpa B 0011IEM sy COBPEMEHHBIX
€CTCCTBCHHO-HAY4YHBIX HpeHCTaBHeHI/II\/'I (0]
IPHUPOJIE

66

PesepBHBIi ypok. MarautHoe nouie.
ONEKTPOMAarHuTHAs MHIAYKIHS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHaIbHOM TEOPUH OTHOCUTEILHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DeMEeHTbl aCTPOHOMUU U acTPOPU3UKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB II10 ITPOTPAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHPOBATh Ha IPUMEPAX POJIb U MECTO (PU3UKH B (POPMHUPOBAHUHT
COBPEMEHHOM HAaydyHOW KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOM
TEXHUKHU U TEXHOJIOTHI, B TPAKTHYECKOU EATEIIBHOCTH JIFOJEH

10.2

Y4uThIBaTh TpaHULIBl TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJesei:
MarepuaigbHas TOYKa, HWHEPIHAJbHAs CHCTeMa OTCuéTa, aOCOIIOTHO
TBEPAOE TEJNO, UIICATbHBIN T'a3; MOJIEIN CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps — IPU PELICHUH
(u3nueckux 3aaa4y

10.3

Pacnio3naBath (usnueckue ABIEHHS (MPOLECCH) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHHWKH, MOJICKYISIPHO-KHHETHYECKOW TEOPHH
CTPOCHHS  BEIIECTBA W  DJJCKTPOAMHAMHKH: paBHOMEpHOE |
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBIKEHHE, CBOOOTHOE IaJeHHe
TEN, IBW)KCHHWE II0 OKPYXHOCTH, WHEPIHS, B3aWMOJCHCTBUE TeI,
muddys3us, OpOyHOBCKOE NBM)KCHHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX
TeJ, U3BMEHEeHHE 00bEMa Tel IPU HarpeBaHWU (OXJIAXICHUH ), TETUIOBOE
paBHOBecHE, HCIIapeHue, KOHJEHcalus, IUIaBJIeHHe, KpUCTAIN3alus,
KHUIIEHHE, BIIAXKHOCTh BO3/yXa, MOBBIUICHUE AABJICHUS ra3a MpU €ro
HarpeBaHUM B 3aKPBITOM COCY/JI€, CBSI3b MEXAY MapaMeTpaMu COCTOSTHUS
ra3a B M30Ipolieccax; dJIEeKTpU3alus Tell, B3auMOIeHCTBHE 3apsi 0B

10.4

OnuceiBaTh MEXaHHUYCCKOEC JBHIXCHUC, HCIIOJIb3YA (bI/ISI/I‘ICCKI/Ie
BCJIIMYMHBI: KOOpJAWHATa, IIyTh, INEPEMCHICHUE, CKOPOCThb, YCKOPCHHUCE,
Macca Tejia, Cujia, UMITYJIbC T€Jla, KHHETUYCCKasA SOHEPIUA, IOTCHIUaIbHasA
OHEpIrus, MCEXaHU4YCCKasi pa60Ta, MCXaHN4YCCKass MOIIHOCTb, IIpH
OIIMCAHUU IIPABUIIBHO TPAKTOBATH (1)I/I3I/I‘l€CKI/II71 CMBICJI HCIIOJIb3YCMbIX
BCJIIMYHUH, HX 0003HaUYeHUsT U CAWHUIbI, HaXOAUThb (bOpMy.]'IBI,
CBA3bIBAIOIIUC JAHHYIO (l)I/IBI/I‘IeCKYI-O BCIMYMHY C APYTUMH BCIUWYHMHAMU

10.5

OnuceiBaTh U3y4YECHHBIE TEIUIOBbIE CBOWCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONIb3YsT (M3MYECKHE BEIMYUHBL: JaBICHHE Trasza, TeMIeparypa,
CpelHsAs KUHETUYEeCKas PHEPrusi XaOTHYECKOTO IBMKCHHUS MOJIECKYI,
CpelHEeKBaJpaTUyHas CKOPOCTh MOJEKYJd, KOJHYECTBO TEILIOTHI,
BHYTPEHHsIS SHEprus, padoTta raza, KodQQHUIHEHT MOJIe3HOr0 AeHCTBUS
TEIUIOBOTO JIBUTaTejs; MpH ONHCAHWM TPABHIBHO TPaKTOBATh
(u3MYeCKUil CMBICI HCHOJB3YEMBIX BEIWYUH, WX OOO3HAYEHUS U
eMHUIIBI, HAXOAUTh (HOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DPU3MYECKYIO
BEJIMYMHY C JPYTHUMH BEJIHYUHAM

10.6

OnuceIBaTh HU3YUCHHBIC  DJICKTPUYCCKUC CBOIMCTBAa BeIIeCTBA U
QJICKTPUYCCKUC SIBJICHUA (npoueccm), HCIIOJIB3YyA (1)1/131/111601(1/16 BCJIIMYHHBI:
BHCKTpI/I‘-ICCKI/Iﬁ 3apsd, OSJICKTPHUYCCKOC II0JIC, HaHpH)KéHHOCTB I10JI4,
NOTCHIHAJI, Pa3HOCTb MOTCHHOHUAJIOB; MpPHU ONHCAHHUU [IPABUIIBHO
TPAKTOBATDH (bH3H“ICCKPIfI CMBICJI  UCHOJIB3YCMbBIX  BCJIMWYHH, nux
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0003HAUEHHSI M eIMHUIIbI; YKAa3bIBAaTh (DOPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO
(U3UYECKYIO BEIMYHMHY C APYTUMH BEITHUYNHAMHU

10.7

aHAM3UPOBaTh (U3UYECKUE TPOIECCH ¥ SBICHUS, HCIOJIB3YS
(¢u3nvecKre 3aKOHBI U MMPUHIUIBI: 3aKOH BCEMHUPHOTO TsroTenus, I, I u
III 3axonb! Hpr0TOHA, 3aKOH COXpAaHEHMSI MEXaHUYECKOM YHEPTUH, 3aKOH
COXpaHEHUs MMIIyJbCa, IPUHLOMI CYNEPHO3UIUU CHJI, IPUHLUI
PAaBHOIIpAaBHsI ~ MHEPLUAIBHBIX CHCTEM  OTCYETA;  MOJEKYISIPHO-
KMHETHUYECKYI0 TCOPHUIO CTPOEHHs BEIECTBA, a30BbIE 3aKOHBI, CBS3b
CpPEIHEH KHHETUYECKOM HHEPIrHM TEIJIOBOTO JBMXKEHHUS MOJIEKYN C
aOCOIOTHOM TeMIEepaTypoil, MepBbIil 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXPAaHEHHs DICKTPUYECKOIrOo 3apsna, 3akoH Kyimona, npu 53TOM
pa3nuyaTh CJIOBECHYIO (DOPMYIHpPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIPAKEHUE U YCI0BUS (TpaHMIIbl, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBCHATH OCHOBHBIC MPUHIIMIBI JCHCTBUS MAaIllWH, TPHOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA WX O€30MMacCHOTO
WCTIOJIb30BAHUSI B TIOBCETHEBHOM KU3HU

10.9

Brimonaare OKCIIEPUMCHTBI 110 UCCIICAOBAHUIO (1)H31/I‘-I€CKI/IX SIBJICHUN U
MIPOLIECCOB € MCHOJIB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPECHUM; ITPU
sToM (opmynupoBaTh mpobseMy (3amady) W THIOTE3y Y4eOHOTO
AKCTIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pyI0BaHUS,
MTPOBOJIUTH OTIBIT H (DOPMYITHPOBATH BHIBOIBI

10.10

Ocy1iecTBIATh NPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUYUH;
MIPH 3TOM BBIOMPATh ONTUMANBHBIN CIOCO0 M3MEPEHUS U UCTIOIb30BaTh
WU3BECTHBIE METObI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCHUMOCTH  MEXIy (PU3MUYECKHMMH BEIMYHMHAMHU C
WCIOJIb30BAHUEM TPSIMBIX M3MEpPEHUH; NpU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBATh pe3yibTaThl IOJIYYEHHOH 3aBHCHUMOCTHU
(u3nuecKux BEIMYMH B BUJE TAaOMUI U rpadHKOB, AeTaTh BHIBOJBI IO
pe3ylbTaTaM UCCIIEOBaHUS

10.12

CobOmomaTh  mpaBuia  0e30mMacHOro  Tpyda IpH  MPOBEICHUU
UCCIIEJIOBAaHUM B  paMKax y4eOHOro SKCIEpUMEHTa, y4eOHO-
UCCIIEJIOBATENIbCKOM U TPOEKTHOM JeATENbHOCTH C HUCHOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JTa0OPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacu€rHble 3a/a4u C SBHO 3aJaHHOW (DU3HYECKOW MOIEIbIO,
UCTONB3Ysl (pU3MYecKkue 3aKOHbl W MPHUHIMIBI; HAa OCHOBE aHAIM3a
yCIOBUS 3a/1a4H BBIOUPATh (PU3MUECKYI0 MOJAEIH, BBIACIATH HU3NUYECKUE
BEJIMYMHBI ¥ (OPMYIbI, HEOOXOAWMBIE Il €€ pellieHus, MPOBOIUTH
pacuéThl U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HAYCHUS (pru3nueckoi
BEJTUYMHBI

10.14

Pemate Ka4CCTBCHHBIC 3agadyu: BBICTpanBaTh JOTHUYCCKHU
HCIIPOTHUBOPCUNUBYIO HCIOYKY paCCY)KI[CHI/Iﬁ C OHOpOI71 Ha HU3YUYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/I3I/I"IeCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh npu peuicHun y‘Ie6HBIX 3aaaq COBPEMCHHBIC
I/IH(bOpMaI_II/IOHHLIC TCXHOJIOTUMX Ui TIOUCKA, CTPYKTYpHUPOBAHMHA,
HUHTCpHpCTAllU W MPCACTABIICHHUA y‘-IC6HOI71 )51 Haquo—nonmepHoﬁ
I/IH(bOpMaLII/II/I, HOJ'Iy‘ICHHOfI N3 PAa3IMYHbIX HMCTOYHUKOB; KPUTHUYCCKHU
AHAJIU3UPOBATH MOJIY4aCMYHO I/IH(I)OpMaI_II/IIO
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10.16

[IpuBoauTh TpUMEpPHI BKJIaJa POCCHMCKUX M 3apyOeKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXKAIOIIETO
MUDa, B pa3BUTUE TEXHUKU U TEXHOJOTUI

10.17

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUS 1O (HU3MKE B MOBCEIHEBHOM
KHU3HU U 0OecrieueHust 0€30TTacHOCTH MPH 0OpaIleHUu! ¢ MpudopamMu 1
TEXHUYECKUMU YCTPONCTBAMHU, U1 COXPAHEHUS 37J0POBbsI U COOIOICHUS
HOPM PKOJIOTUYECKOTO MOBEJCHUS B OKpYXaIOUIeH cpefie

10.18

PaGoraTe B rpymnme C BBINOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBAaTh ~ paboOTy  TpPYHIbl, palUMOHAIBHO  pacCHpeaessiTh
003aHHOCTM W IUIAaHUPOBATh JESATENBHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, aJEKBATHO OIIEHMBATh BKJIAJ KaXJOT0 M3 YYaCTHUKOB

IPYIIBI B pEHIEHUE paccMaTpuBaeMOn MpoOIeMbl

11 KJIACC

Kox
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero 06pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MecTO GU3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH
U TEXHOJIOTMH, B MPAKTHYECKON NESITEIbHOCTH JIIOACH, LEJIOCTHOCTh U
€IMHCTBO (hU3UYECKOM KapTHHBI MUPa

11.2

Y4uThIBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
TOYEYHBIA AJIEKTPUYECKHUI 3apsij, saepHas MojJeidb aToMa, HYKJIOHHAs
MO/IeJIb aTOMHOTO siJIpa MPH pelieHny (pru3nueckux 3agad

11.3

Pacnio3naBare (usmyeckue sBieHUs (TIPOILECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB 3JICKTPOJIMHAMHUKH M KBAHTOBOM (PH3HMKH: dJICKTPUIECKast
IPOBOJIMMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JICHCTBHS
TOKAa, B3aUMOJICHCTBUE MAarHMUTOB, O3JCKTPOMArHUTHAS WHAYKIUS,
JIeiCTBUE MAarHUTHOTO T10JISI HA TPOBOJIHUK C TOKOM U JABYDKYIIHICS 3apsi,
JJIEKTPOMArHUTHBIE ~ KOJICOAHUSI W BOJIHBI, PSIMOJIMHEHHOE
pacrpoCcTpaHEeHHE CBETa, OTPAXKCHUE, MPEIOMIICHHE, HHTephepeHIus,
nudpakIus 1 NOJSPU3aIUs CBETa, TUCIIEPCUS CBETa, (POTOAICKTPHUCCKHIA
addext (poTorddekr), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOPOJA, CCTECTBCHHAas M  HUCKYCCTBEHHAas
pPaIMOaKTUBHOCTh

11.4

OnuceiBaTh U3yUEHHBIE CBOICTBA BelIeCTBa (DIEKTPUUECKHUE, MarHUTHBIE,
ONTHYECKHUE, DIIEKTPUUECKYIO MPOBOJUMOCTh pA3JIUYHBIX Cpel) U
JNIEKTPOMArHUTHBIE SBIEHUS (TPOIECChl), UCHONB3yd (hU3HUECKue
BEIIMYMHBI:  DJIEKTPUYECKHIM  3apsAll, cuila TOKa, JJIEKTPHUUECKOE
HaIpsKEHUE, AJIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh IMOTEHIMAJOB,
O/IC, paborta Toka, MHAYKIMS MArHUTHOTO IOJIsA, cujia AMIiepa, CHia
JlopeHiia, WHIYKTUBHOCTb KATYILIKH, DSHEPIUsl DSJIEKTPUUYECKOTO U
MarHuTHOTO TIOJICH, MepHoJ W YacToTa KojeOaHuil B KoJebaTeIbHOM
KOHType, 3apsii M CHiIa TOKa B IMPOLIECCE TapMOHUYECKUX
JNIEKTPOMArHUTHBIX KOJIeOaHM, (OKYCHOE pacCTOSHHE W ONTHYECcKas
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CHJIA JIMH3BI;, TIPH OTIMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHIA CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHHUS M E€IUHMIIBI; YKa3blBaTh
(opMyIbI, CBS3BIBAIONINE AAHHYIO (U3WYECKYIO BEIWYHHY C JIPYTUMHU
BEJIMYUHAMH

11.5

OnuceiBaTh W3yYCHHBIC KBAHTOBBIC SIBICHHUS W TPOIECCHI, UCIOJB3YS
(u3HYecKre BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPTHs W HUMIYJIbC (DOTOHA, TIEPUOJ
M0JTypaciiajia, SHePTHsl CBSI3U aTOMHBIX sIJIep; MPU ONHMCAHUU MTPABUIBHO
TPaKTOBaTh (U3MYECKHH CMBICT  HWCIOJIb3YEeMBIX  BEJIMYWH, WX
0003HAYEHUS U CIMHUIIBI;, YKA3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO
(U3HYECKYI0 BEIMYUHY C JPYTHMH BEIUYHMHAMHE, BBEIYHCIIATH 3HAUCHUE
(bU3UYECKON BETMYMHBI

11.6

AHanmu3upoBath (U3NYECKHE TPOIECChl M SBIEHUS, HCIOJb3YyA
(dbu3uvyecKkne  3aKOHbBI W TPUHIUIBL:  3akoH  OMa,  3aKOHBI
MOCJIEI0BATEILHOTO U MApaJUIEIFHOTO COCIUHEHHS TIPOBOTHUKOB, 3aKOH
Jlxoyns — JleHma, 3akOH OSJIEKTPOMAarHUTHOW WHAYKIHMH, 3aKOH
MPSIMOJIMHEHHOTO PACIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE DWHINTeHHA 1 poTorddekra,
3aKOH COXPAaHECHHUS JHEPTrUM, 3aKOH COXpaHEHUsS WMIYJbCa, 3aKOH
COXpPAaHEHUS DJIEKTPUYECKOTO 3aps/a, 3aKOH COXPAaHEHHUS MacCOBOTO
yycia, moctynaTtsl bopa, 3aKoH paJuOaKTUBHOIO pacmajaa; mpu 3TOM
pasznuyaTth CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHyecKoe
BBIpAXKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH

11.7

Onpenendars HampaBieHHE BEKTOpa HWHAYKIUU MArHUTHOTO  IOJIS
MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CtpouTh ¥ ONHUCHIBATh U300paKEHUE, CO3/1aBAEMOE TIJIOCKUM 3EPKaJIoM,
TOHKOU JTUH30H

11.9

BBINONHATE SKCIEPUMEHTHI 10 MCCIICIOBAHUI0 (DPU3NYECKUX SIBICHUH |
IPOIIECCOB C HCIIOJB30BAaHHEM NPSIMBIX M KOCBEHHBIX H3MEPEHUIA; MpH
stoM (dopmynupoBaTh TmpobiemMy (3ajady) W THIOTE3y YYEOHOTO
AKCIIEPUMEHTa, COOMPaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHMUS,
IIPOBOJIUTh OTIBIT U (HOPMYITHPOBATH BHIBOIBI

11.10

OCYH_[CCTBJ'ISITL IpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)H3H“I€CKI/IX BCIINYHMH,
IIpu 3TOM BBI6I/IpaTL ONTHUMAJIBHEIN CIIOCO0 HU3MCPCHHA U HCIIOJIb30BATH
HN3BCCTHBIC MCTO bl OLICHKHA HOFpGH.IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCMMOCTH (PU3MYECKUX BEJIMYUH C HCIOJIb30BAHHEM
IPSIMBIX U3MEPEHUI; TPU AITOM KOHCTPYHPOBATh YCTAHOBKY, PUKCUPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBHCHUMOCTH (PU3UYECKUX BEIUYHH B BHUJIC
TaOIuUI ¥ rpaMKOB, JIEIaTh BEIBOJBI 110 PE3YIhTaTaM HUCCIIETOBAHUS

11.12

CobOmronate  mpaBwia  0€30MacHOrO0  TpyAa MNpU  HPOBEIEHUU
UCCIIEIOBAaHUI B pamMKax y4yeOHOro OSKCIIepUMEHTa, Yy4eOHO-
UCCIIEN0BATENbCKON M MPOEKTHOM NEATEIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTENbHBIX YCTPONCTB U J1abOpaTOPHOTO 000py10BaHUS

11.13

Pemate pacuéTHbie 3amauu ¢ SIBHO 3aJaHHON (DU3MYECKONH MOMENbIO,
MCIOJB3Ys (pU3UUeCKre 3aKOHBI U MPUHIIKITBI; HA OCHOBE aHAIN3a YCIIOBUS
3a/1a4u¥ BEIOUpATh (DU3HUECKYIO MOJIEIb, BBIICNATh (PU3NUecKre BEeTHIUHbI
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u (opMynbl, HEOOXOAUMBIE UIA €€ pelIeHHs, MPOBOJUTH PACUETHI H
OILICHUBATh PEATILHOCTH MOJYICHHOTO 3HAUCHUS (PU3MUECKON BEIUYHHBI

11.14

Pemrats Ka4eCTBEHHBIC 3a/1a4u: BBICTPAMBATh JIOTUYECKH
HEIIPOTHBOPEUYUBYIO LIEMOYKY PACCYXKIACHUN C ONOPOM HA H3Yy4ECHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SIBICHUS

11.15

Wcnonb3oBarh mOpu  peumieHUMM  y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMH ISl TOWCKA, CTPYKTYPHPOBAHHMA,
UHTEpPIPETAllMM U MPEACTaBICHUS Y4eOHOM M HAaydyHO-IOIMYJSPHOU
nH(popMaluy, TMOITYYEHHON W3 pa3iIMyYHBIX HMCTOYHMKOB; KPUTHYECKU
aHAIM3UPOBATH MOJy4aEMYI0 HH()OPMALIUIO

11.16

OOBSICHATh TPUHIMIBI JCHUCTBUA MAaIIWH, TPUOOPOB U TEXHHUUYECKHX
YCTPOWCTB; pa3nuyaTh YCJIOBUS HMX O€30MaCHOTO HCIOJIB30BAHUS B
NOBCEIHEBHOU KU3HU

11.17

[IpuBouTe mHpHUMEpHl BKJIaJa POCCUICKUX U 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOLIETO
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI1

11.18

Hcnonb3oBath TeopeTHueckrue 3HaHUS MO (PU3KKE B MOBCEIHEBHOM KU3HU
uig  oOecrieueHus: Oe30macHOCTH IMpH oOpaileHuH ¢ mnpubopaMu U
TEXHUYECKUMH YCTPOUCTBAMH, ISl COXPAaHEHHS 37I0POBbS U COOTIOICHHS
HOPM 3KOJIOTHYECKOT'0 TIOBECHUS B OKPYKAIOLIEH cpenie

11.19

PaGotate B rpymnme ¢ BBIIOJHEHHEM pa3IMYHBIX COIMATBHBIX POJICH,
TUTAHUPOBATh pabOTy TPYIIITBI, PAIIMOHATIBHO PACTIPEACIISATh O0S3aHHOCTH H
TUTAHUPOBATh JCATENFHOCTh B HECTAHJAPTHBIX CHUTYAIUsX, aJeKBATHO
OLICHMBATh BKJQJ KAKIOTO W3 YYAaCTHUKOB TPYNNBI B peEIICHHE
paccMaTpruBaeMoi poOIEeMbI
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeia

Kona nposepsiemoro

3JIEMCHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHW A

1.1

®usuka — Hayka o npupoze. Haydnsle meTonbl
IIO3HAHMS OKPYXKaIOILEro MUpa. Ponb
DKCIIEPUMEHTAa U TEOPUM B IIPOLIECCE MTO3HAHMS
IpUPOJIbl. DKCIEPUMEHT B (DUBHKE

1.2

MopenupoBanue  QU3NYECKUX  SBICHUU U
npoueccoB. Hayunele rumnotespl. Puznueckue
3aKOHBI W Teopuu. ['paHUIBl MPUMEHUMOCTH
¢uznueckux 3akOHOB. [IpUHIMI COOTBETCTBHUS.
Ponrp u wMecto ¢usuku B popMUpOBaHUU
COBPEMEHHOM HAy4yHOM KApTHUHBI MHUpA, B
MPAKTHYECKOHN AESITeTbHOCTH JII0IeN

MEXAHUKA

2.1

##HHPartHH#KITHEMATHUKA

2.1.1

Mexannueckoe aBrkeHue. OTHOCHTEIHLHOCTE
MexXxaHudyeckoro aBrokeHus. Cucrema oOTcUéra.
Tpaekropus

[Tepemenienue, CKOpPOCTh (CpemHsisi CKOPOCTb,
MI'HOBEHHas CKOPOCTbD) u YCKOpEHHUE
MaTepuaIbHOM TOYKH, WX MPOCKIIMU Ha OCH
cuctembl KoopauHat. CiiokeHue nepeMeIeHnil u
CJIIO’KEHHE CKOPOCTEH

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBH>KEHUE. I'padpuxu
3aBHCHUMOCTH KOODPJIUHAT, CKOPOCTH, YCKOPEHHUS,
NyTH U TEpEeMEIIeHHUs] MaTepHabHOW TOYKU OT
BpEMEHU

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
majcHus

KpuBomunueitnoe  aBuwxkenue.  PaBHOmepHOe
JIBUKEHHE MaTEPUAIbHOM TOUKH 10 OKPYKHOCTH.
YriioBas CKOpOCTb, JTUHEMHAsI CKOpOCTh. [lepuon
1 yactora. LleHTpocTpeMuTenpsHoe YCKOpeHue

TexHnuueckue YCTpPOWCTBA: CIIMJIOMETP,
JBUKCHUE CHApSIOB, LENHBIE WU PEMCEHHBIE
nepegadn

[IpakTuyeckue pabotel. i3MepeHne MrHOBEHHOM
ckopoctu. MccimenoBanue COOTHOILLIEHUS MEXKIY
yTSAMU, PO ICHHBIMHU TEJIOM 3a
[IOCJIEI0BATEIIbHBIE paBHbIE IIPOMEKYTKH
BPEMEHU IIpU PABHOYCKOPEHHOM [BUKEHUHU C
Ha4aJIbHOM CKOPOCTBIO, PaBHOU HYIO. M3yueHue
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JABUXXCHUA IIapukKa B BSI3KO KUIKOCTH.
W3yuenne  aBwKeHUs  Tena,  OpOIIEHHOTO
TOPU30HTAIBEHO

2.2

#H#Part## TMHAMUKA

2.2.1

[Ipuanmn otHocuTensHOCcTH ['ammites. Ilepsbiid
3akoH HprotoHa. MHepuumanbHble  CHCTEMBI
0TCUY€Ta

2.2.2

Macca tena. Cuia. [TpyHIun cyneprno3uimu cui

223

Bropoit 3akoH HprooToHa a8 MaTepHalbHON
TOYKHU B MHepIHaibHOU cucteme orcuéra (MCO).
Tperuit 3akoH HproToHa [UIsI MarepuanbHBIX
TOYEK

224

3akoH BceMHUpHOTO TiroTeHus. Cuila TSKECTH.
[TepBast kocmMudeckas CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHS
CKOJBXXEHUST W CWjla  TPEHUs  TOKOS.
Koaddumment tpenus. Cuna cOmpOTUBICHUS
TP ABWO)KCHUU TeJla B JKUJKOCTH WIIH rase

2.2.7

[TocTynmarenpHOe W BpallaTeIbHOE JBHIKCHHE
a0COJIIOTHO TBEPJIOTO TeJa

2.2.8

MoOMEHT cujbl OTHOCUTEIBHO OCH BpallleHHS.
[Inewo cuibl. YcnoBusi paBHOBECUS TBEPIOTO
tena B UCO

229

Texnuueckue YCTpOICTBA: MOIIITUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[TpakTrueckue paboTel. M3yueHue IBUKEHUS
Opycka 10O HAaKIOHHOW  IUIOCKOCTH  TOJ
NeiicTBHEM HECKOJNbKUX cuil. HccienoBanue
3aBHCHUMOCTH CWJI YIPYrOCTH, BO3HHMKAIOIIMX B
nepopMupyeMoil  IpyKHHE U PE3HHOBOM
obOpaslle, OT BENUYMHBI UX JedopMaluu.
HccnenoBanue ycinoBuil paBHOBecHsI TBEPAOTO
TeJa, UMEIOIIEro OCh BpallleHus

2.3

##H##Par###3AKOHDBI COXPAHEHN B MEXAHUKE

23.1

I/IMHYJ'IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI
MaTCpHaJIbHBIX  TOYCK. I/IMHYJ'ILC CUJIBI H
N3MCHCHUC UMITYJIbCA TCIIa

2.3.2

3akoH  coxpaHeHus wummyinsca B HCO.
PeakTuBHOE ABMKEHNE

233

PaGora cunel

234

MomtHoCTE CHIIBI

2.3.5

Kunernueckas OHEPTHUA MaTepHaHLHOﬁ TOYKH.
TeopeMa 0 KHHETHYECKOM OHECPTUn
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[lorenumansHas  sHeprus.  [loreHuumanbHas
BHEPTUs YHpyro AeGpOPMHPOBAHHOW HPYKHUHBI.

2.3.6
[lorenumaneHas  SHeprust  Tena  BOJU3M
MOBEPXHOCTU 3eMITH
[loTeHnmaneHble ¥ HENOTEHUUAIbHBIE CHUJIbL.
237 Cs3p  paboThI HENOTCHUMANBHBIX ANl C
U3MEHEHUEM MEXaHMYECKON HSHEPruM CHCTEMBbI
TeNl. 3aKOH COXPaHEHHs] MEXaHUYECKON SHEPIHU
2.3.8 Ynupyrue v Heylpyrue CTOJIKHOBEHHS
23.9 TGXHI/I?GCKI/IG YCTpOP'ICTBaZv JIBIKCHUE Daker,
BOJOMET, KOTIep, MPYKUHHBIA MUCTOJIET
[Ipaktnueckue  pabotel.  M3yueHue  cBsA3M
73.10 CKOpPOCTEl Tenm Tpu  HEYyOpyroMm  yjaape.

UccnenoBanue  cBA3M  paboOThl  CWIIBI €
M3MEHEHHEM MEeXaHW4YeCKOW dHEepruu Tena

MOJIEKVYJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

##HPar###OCHOBbBI MOJIEKYJISPHO-KUHETUYECKOM TEOPHUU

3.1.1

OcHoBHbIE T0JIOKEHHUS MOJIEKYJISIPHO-
KMHETHYECKOMN Teopuu. bpoyHOBCKOE ABMKEHUE.
Hudbdyzus. Xapakrtep TIBKCHUS u
B3aMMOJICHCTBUS YaCTHIL] BEILIECTBA

Mogenu cTpoeHHs ra3oB, )KUIKOCTEH U TBEPIBIX
TeI U OOBACHEHHE CBOMCTB BEIECTBA HA OCHOBE
3THUX MOJEIIEN

Macca  monekyn.  KonmyecTBo — BeliecTBa.
ITocrosiHHas ABoraapo

TemoBoe paBHOBecue. Temmeparypa u €€
m3mepenue. [lkana remneparyp Ilenbcus

Monenb uaeansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKON Teopuu
UJICaJILHOTO Ta3a

AOcomoTHas TeMIepatypa Kak Mepa CpeaHei
KUHETUYECKOW HHEPruM TEIUIOBOTO JIBIKCHUS
yactui ra3a. [llkana remnepatyp KensBuna

VpaBuenune Knaneitpona — MenzeneeBa. 3akoH
JlaneTOHA

l'azoBele 3akoHbl. M3omporeccsl B HIEaIBHOM
ra3e C IOCTOSHHBIM KOJMYECTBOM BEIECTBA!
U30TepMa, H30Xopa, n3obapa

TexHudeckune ycTpoicTBa: TepMOMETpP, GapoMeTp

3.1.10

[Ipaktuyeckue pabotTel. M3mepenue Macchbl
BO3JyXa B KJacCHOM koMmHare. MccnenoBanue
3aBUCUMOCTU MEXIYy MapaMeTpaMH COCTOSHUS
pa3peKEeHHOTO ras3a

3.2

OCHOBbI TEPMOMHAMMUMKN
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3.2.1

TepmonnHamuueckass cucrema. BHyTpeHH:A
DHEPrus TEPMOJUHAMUYECKOM  CUCTEMBI U
crocoObl €€ U3MEHEHUS

3.2.2

KonmuectBo Temotel u paborta. BHyTpeHH:S
SHEPrusi 0JHOATOMHOIO UACAIBHOIO ra3a

3.2.3

Buabsl  Teruomepenauu:  TEMIIOMPOBOJHOCTb,
KOHBEKILMs, W3IydeHue. TemioéMKoCcTh Tena.
VaenpHasg TemIIoEMKOCTL BemecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPU TEIJIONepeade

3.24

[IepBblii 3axk0H TepMoaMHAMHUKHU. lIpumenenune
IIEPBOTO 3aKOHa TEPMOIMHAMUKHU K
u3onpoueccaMm. ['paduueckas HHTepHpeTanus
paboThl Taza

3.2.5

Tennosele MamuHbl. [IpuHnMNBEl  nEeHCTBUA
TeruioBbIX MamuH. [IpeoOGpa3oBaHus sHEpruu B
TerIoBbIX MammHaX. Koaddumuent moneznoro
nevicteust (manee — KIIJ[) TermmoBoit mMamimHBbL.
ukn Kapno u ero KITJ]

3.2.6

Bropoii 3akon Tepmoanaamukn. HeoOpatumocTtsb
IIPOLIECCOB B NIpHUpOAE. TelioBble IBUTaTENN.
DKoJoru4eckue npoOiaeMbl TEIIOIHEPTE€TUKH

3.2.7

Texnuueckue YCTpOMCTBA: JIBUTaTEIIb
BHYTPEHHETO CropaHusi, OBITOBOI XOJIOIUIbHUK,
KOHUITOHED

3.2.8

[Ipaktnueckue paboTel. M3mepeHue ynenpbHOM

TEIUIOEMKOCTH

3.3

##H#Par##AI'PEI’ATHD

IE COCTOAHMA BEHIECBA. ®A30BbIE
I[TEPEXO/IbI

3.3.1

[TapooGpazoBanue u konaeHcanus. Mcnapenue u
KUIEHUe. YJieNbHasl TEIUIoTa MapooOpa3oBaHusl.
3aBHCHUMOCTB TeMIepaTyphbl KUIIEHHS OT JaBJICHUS

3.3.2

AOcororHass ¥ OTHOCHUTEIbHAs BIIAXKHOCTD
Bo3yxa. HachleHHsblil map

3.3.3

TBépnoe Teno. Kpucrammyeckue u amopdHbie
Tena. AHU3OTPONHUS CBOWCTB  KPHUCTAJUIOB.
Kunkue kpucramibl. CoBpeMEHHbIE MaTEPUAIIBI

3.3.4

IInaBnenue H  KpUCTAJLUIM3alusl. VY nenbHas
TCIJIOTA ITJIaBJICHU . CY6J'II/IM3.I_II/I}I

335

YPaBHeHI/Ie TEILIOBOTrO OallaHca

3.3.6

TexHudyeckue  ycTpoiicTBa:  TMTPOMETp U
IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTHH
MIOJIyYEHUSI COBPEMEHHBIX MATE€pHAIOB, B TOM
qrclie HAHOMaTEPUAIIOB, U HAHOTEXHOJIOT U

3.3.7

HpaKTI/ILICCKI/IC pa6OTLI. HSMepeHI/IC BJIa)XHOCTHU

BO3/yXa
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OJIEKTPOAMMHAMUKA

4.1

##HPar###IJIEKTPOCTATUKA

4.1.1

OnekTpuzanus Ten. OjieKkTpudeckui 3apsan. [sa
BU A DJICKTPUYICCKUX 3aps10B

4.1.2

[IpoBOAHUKH, TUAIEKTPHUKHU U TOJYIIPOBOJHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUUSCKOTO 3apsiia

4.14

B3aumoneiictBue 3apsinoB. 3akoH Kynona

DneKTpuueckoe ToJIe. Hanpspkénnoctsb
AIIEKTPUUYECKOTO T0JIs1. [[pUHINTI Cynepro3UIIHN.
JInHnM HanpsHKEHHOCTH DIIEKTPUYECKOTO OIS

PaGora cunm  AMEKTPOCTATUYECKOTO  TOJIS.
IloTenmman. PasHocTh NOTEHIINAIOB

[IpoBogHMKM W JUAPNEKTPUKA B TIOCTOSHHOM
JNEKTPUYECKOM ToJie. Jusnexrpudeckas
MIPOHMIIAEMOCTH

4.1.8

DIEKTPOEMKOCTS. Konpencatop.
ONEeKTPOEMKOCTh  IIOCKOTO  KOHJEHCATOopa.
OHeprus 3apsyKEHHOT0 KOHJIEHCAaTOpa

Texanaeckue yCTpoiicTBa: AJIEKTPOCKOTI,
ANEKTPOMETP,  BJEKTpOCTaTHYeCKas  3alluTa,
3a3eMJIEHHUE 3JIEKTPONpPUOOpOB, KOHAEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP

4.1.10

[IpakTnueckue paboTHI. H3mepenne
ANEKTPOEMKOCTH KOHJEHCATOpa

4.2

#HHPart#HTIOCTOSHHBIN DJIEKTPUYECKNM TOK. TOKU B

PA3JIMYHBIX CPEJAX

4.2.1

VciaoBus CYIIIECTBOBAHMS IIOCTOSIHHOTO
AeKTpUYecKoro Toka. Mcrounwku Toka. Cuia
ToKa. [TocTOSTHHEIN TOK

4.2.2

Hanpspkenue. 3akon Oma st yyacTka 1enu

4.2.3

:‘)HGKTpI/IquKOG COITPOTUBJICHHC. VY aenbHOE
COIIPOTHBJICHUC BCIICCTBA

4.2.4

HOCJ’IGI[OB&TCJ'IBHOG, mapaajicjibHOC, CMCIIAHHOC
COCAMHCHHUC ITPOBOJHUKOB

4.2.5

PaGota snexTpuueckoro toka. 3akoH J[xoymus —
Jlenma

4.2.6

MoIHOCTh QJICKTPHUYCCKOT'O TOKA

4.2.7

anektpoaBmkymas cuna (gamee — OJC) u
BHYTPEHHEE COMPOTHBICHHE HCTOYHHKA TOKa.
3akon Owma gans  TONHOM  (3aMKHYTOM)
anekTpudeckoi nenu. KopoTkoe 3amblkaHue

4.2.8

DNEeKTpOHHAs MPOBOJIUMOCTh TBEPIBIX
METaJUIOB. 3aBUCUMOCTh CONMPOTHUBIIEHUS
METaJIOB oT TEMIIEPaTypPHI.
CBepXpoBOIUMOCTh
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4.2.9

OnexTpuueckuid TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoaauku. CoOCTBEHHAss W TIpUMECHas
MIPOBOIUMOCTD MOJIYNPOBOAHUKOB. CBOMCTBA P-n
nepexona. [loynmpoBoIHUKOBBIE TPHUOOPHI

4.2.11

DNeKTpUYeCKUn TOK B ANIEKTPOJIUTAX.
DIIEKTPOIUTHYECKAs JUCCOLMAIINS. DIEKTPOJINU3

4.2.12

DJNIeKTpUYECKUl TOK B Ta3zax. CaMoCTOATENbHBIN
Y HECaMOCTOSITENbHBIN pa3psl. Pa3inuHblie THIIBI
CaMOCTOSITENBHOTO pa3psaa. Mosnus. [1nazma

4.2.13

Texanueckue YCTPOMCTBA: aMIIepMeTp,
BOJBTMETP,  pEOCTaT,  HUCTOYHUKH  TOKa,
JJIEKTPOHArpEBATEIIbHBIE puOopHlI,
JJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COMPOTHBJICHHUS, BAKyyMHBIA AMOJ, TEPMUCTOPHI
U (POTOpPE3UCTOPHI, MOTYNPOBOAHUKOBBIN THO/,
rajbBaHHKa

4.2.14

[IpakTuueckue paboTsl. M3yueHne cMmemanHOTo
COCIMHEHUS PE3UCTOPOB.

Usmepenne OJIC wncTOYHMKA TOKa M €r0
BHYTPEHHEro comnpotusieHus. HaOmonenue
IEKTPOJIA3A

11 KIJACC

Kon
paznena

Koanposepsiemoro j1eMenTa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

OJIEKTPOIMHAMUKA

#HH#HParHH#MAI' HUTHOE I10JIE. DJIEKTPOMAT'HUTHAS MHAY KN A

4.3.1

IToctosaunrle MarHutel. B3amMmonaeiicTBue
[IOCTOSIHHBIX MAarHUTOB

4.3.2

MarautHoe mone. Bekrop — MarHUTHOM
uHaykuu. [lpunuun cynepnosuuuu. Jlunum
MarHuTHoM uHAykuuu. KaptuHa nuHwMiA
MarHUTHOM MHAYKIMM TOJI IOCTOSTHHBIX
MarHyuToB

4.3

4.3.3

MarnuTHoe 10Jie HPOBOJHMKA C TOKOM.
Kaptuna nuHMH 1o0JI JUIMHHOTO MPSIMOTO
IPOBOJAHMKA UM  3aMKHYTOIO  KOJIBLIEBOTO
IIPOBOJHMKA, KAaTyIIKM € TOKOM. OmbIT
Opcrena. BzanMopeilicTBue IPOBOJHHMKOB C
TOKOM

4.3.4

Cuna Amnepa, €€ MOAYJIb U HAaIIPABJICHUE

4.3.5

Cuna JlopeHua, €€ Monylb U HalpaBliCHUE.
JIBHo>KeHHUE 3apsKEHHOMU YaCTUIIBI B
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OJIHOPOJHOM MarHuTHOM Tojie. PaGota cuiiel

Jlopenua
4.3.6 SIBieHME ANEKTPOMArHUTHOM MHAYKLIHUU
4.3.7 [ToTOK BEeKTOpa MarHUTHOM MHIYKLUU
438 OJC wunaykuuu. 3aKoH AIIEKTPOMAarHUTHOU
nHaykuu Papanes
BuxpeBoe  anexrtpuueckoe moiae. IJIC
43.9 UHAYKUMA B  TPOBOJHUKE, JBHKYLIEMCS
NOCTYNAaTeIbHO B OJHOPOJHOM MAarHUTHOM
1oJIe
4.3.10 [IpaBusio Jlenma
4311 NHayKTUBHOCTE. fIBIEHME CaMOMHAYKIUU.
OAC caMOMHIYKIIUT
4.3.12 OHeprusi MarHUTHOTO TOJIs KATYIIKK ¢ TOKOM
4.3.13 DJIEKTPOMATrHUTHOE TI0JIE
TexHuueckue YCTPOMCTBA: IIOCTOSIHHBIE
43.14 MAarHHuThl, IEKTPOMArHUThI, IEKTPOIBUTATEN b,
YCKOPUTEIH 3NIEMEHTapHBIX YacTHIL,
VH/IyKIIMOHHAS [1€Yb
[IpakTuueckue paboTHI. Nzyaenune
MarHMTHOTO TOJS KAaTyIIKd C  TOKOM.
4.3.15 HUccnenosanue NEUCTBUS HOCTOSIHHOTO

MarHuTa Ha pamKy ¢ TokoM. MccrnemoBaHue
SIBJICHUS DJIEKTPOMArHUTHOW MHAYKIIUU

KOJIEBAHM 1 BOJIHBI

5.1

#HHPartH#MEXAHWUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHM A

5.1.1

KoneobarensHas cucrema. CBoOO1HEIE
KojeOanus.  ['apMoHWYECKHe  KoJIeOaHUSI.
[lepuon, wdacrota, ammumtyga u  ¢asa
KoJIeOaHMH1

5.1.2

[IpyxuHHBI ~ MasgTHUK. MareMaTHUECKHil
MasiTHUK

5.13

YpaBHeHHE  TapMOHHMYECKUX  KOJIeOaHHIl.
Kunematnueckoe W TMHAMUYECKOE OIMUCAHHE
K0J1€0aTeIbHOTO JIBHKEHUS

5.14

[IpeBpaienue 3Heprum npu rapMOHUYECKUX
kosiebaHusx. CBsi3b aMIUTUTYABl KOJeOaHMI
UCXOJHOM  BEJIMYMHBI C  aMIUIMTYyAaMHu
KOJIeOaHUH €€ CKOPOCTU M YCKOPEHUs

5.1.5

Konebarenpubii KOHTYP. CBo0OoHbBIE
JIEKTPOMArHUTHbIE KOJICOaHUS B H/IC€AIBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJOTHUS MEeXay
MEXaHUYECKUMU U DIEKTPOMAarHUTHBIMU
kosiebanusimMu. Popmyna Tomcona
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5.1.6

3aKkoH COXpPAaHCHUA OHCPruu B HACAIBHOM
K0JIe0ATEIbHOM KOHTYPE

5.1.7

BreiHyX/IeHHBIE MEXaHWYEeCKHe KOoJIeOaHusl.
Pe3onanc. Pesonancnas KpHBasl.
BI:IHY)KILGHHI)IG OJICKTPOMArHMTHBLIC
Kos1e0aHusl.

5.1.8

IIepemenHbII TOK. CuHycouaanbHbIM
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) NNEPEMEHHOTO TOKaA. AMHJ’II/ITYJIHOC
u HeﬁCTBYIOIHee 3HAYCHUEC CHJIBI TOKa H
HaITPSXKCHUA

5.1.10

Tpanchopmatop. [IpousBoscTBo, nepenava u
noTpedsieHne  JJIEKTPUYECKOM  DHEpPrum.
DKOJIOTUYECKHE PHUCKH TPU TMPOU3BOJICTBE
JIEKTPUYECKON SHEPTHH. KynsTypa
UCIIOJIb30BaHUS AIEKTPOIHEPTHH B
MMOBCETHEBHOM KU3HHA

5.1.11

Texnuyeckne  ycTpoicTBa:  ceiicmorpad,
3JIEKTPUYECKUN 3BOHOK, JIAHUN
3JeKTponepead

5.1.12

[IpakTnueckue  pabOTHI. Uccnenosanue
3aBUCHMOCTH Tlepuojia MajbIX KoJieOaHuu
rpy3a Ha HUTU OT AJMHBI HUTH U MAcChl Ipy3a.
HccnenoBanue nepeMEeHHOT0 TOKa B LENH U3
MOCJIEZI0BATEIHHO COETMHEHHBIX
KOHJICHCATOPa, KaTyIIKU U Pe3UCTOpa

5.2

#HH#HPartH#MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanndeckue BOJIHBI, YCIOBHS

591 pacrpocTpaHeHHUS. [Tepuon. CkopocTh
pacnpoCTpaHeHus u JUIMHA BOJIHBI.
[Tonepe4nsle ¥ MPOIOJIBHBIE BOTHbI

599 WnTepdepentys u nuppakuus MEXaHUIECKUX
BOJIH

593 3Byk. CkopocTe 3Byka. ['poMKOCTh 3BYyKa.
BricoTa Tona. TemOp 3Byka
ONEeKTPOMarHUTHbIE BOJIHBI. Ycnosus

594 U3ITy4CHUS JIEKTPOMArHUTHBIX BOJIH.

o B3anmuas opuenranusa BektopoB E, B u v B

JIEKTPOMArHUTHOM BOJIHE B BAKYyMe€
CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH:

595 OTpaXXCHHWE, MPEJOMIICHUE, IOJSAPU3ALHNL,
midpakius,  uHTepdepenHuus.  CkopocTh
JJIEKTPOMAarHUTHBIX BOJIH
[Mkana AJIEKTPOMAarHUTHBIX BOJIH.

5.2.6 IIpuMeHeHrEe DIIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY
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5.2.7

[IpyHUMnOBl  paanocBsA3M U TEIEBUICHMUSL.
Pannonoxanusi. DneKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEH CPEeJIbl

5.2.8

TexHu4eckue  yCTpPOWMCTBA:  MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAsl IUAarHOCTHKA
B TEXHUKE u MEJMLUHE, panap,
PanuonNpUEMHHUK, TEJIEBU30D, AHTCHHA,
tenedon, CBU-neyp
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OIITHUKA

5.3.1

[IpssMonMHEHOE pacnpOCTpaHEHUE CBETa B
ofgHOpOAHOM cpene. JIyu cBeta

5.32

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n300paXkeHuii B IIIOCKOM 3epKajie

5.33

Ipenomnenue cBeTa. 3aKOHBI IIPEIOMIICHHS CBETA.
AGCOJIOTHBIN MOKa3aTeab NPeJOMIICHUS

534

ITormnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi
YTOJI OJTHOTO BHYTPEHHETO OTPAXKECHUS

5.35

Hucnepcusi csera. CroxHbI cocTaB 0eiaoro
cBeta. L[Ber

5.3.6

Cobupatoniue ¥ paccewBalroIlfe  JIUH3BI.
Tonkass nunH3a. DOKYyCHOE pacCCTOSHUE U
ONTUYECKasl CHJIa TOHKOW JIUH3BI. [locTpoeHue
N300paKCHUI B cobOuparomux u
paccenBaronMx JuH3ax. DopMyna TOHKOM
JIMH3EL. YBEIWYCHUE, JaBaeMO¢e JIMH30M

5.3.7

[Ipenensl NPUMEHUMOCTH TE€OMETPUYECKOU
ONTHKHU

5.3.8

HNuTtepdepenius CBeTa. Korepentnsie
HCTOYHUKHU. YcnoBus HaOJI0ICHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEp(PEpPEHIIMOHHON  KapTUHE OT  JIBYX
cuH(ba3HBIX KOT€PEHTHBIX HICTOYHHUKOB

5.3.9

Hudpakums ceera. udpakuronnas pemeérka.
VYcnoBue HaOMOIEHUS TIaBHBIX MAaKCHMYMOB
IpU NaJeHUU MOHOXPOMAaTHYECKOTO0 CBETa Ha
TGPAKIIMOHHYIO PEHIETKY

5.3.10

HOJ'ISIpI/ISaI_II/IH CBCTa

5.3.11

TexHudyeckue  yCTpOWCTBA:  OYKH, JIYIA,
¢doroanmapar, MPOEKIHOHHBIA  ammapar,
MUKPOCKOTI, TEJECKOI, BOJOKOHHAs OIITHKA,
J(pakIMOHHAs PelETKa, MOJISPOU

5.3.12

[IpaxkTrueckue paboTHI. N3mepenne
nokasarenss npeinomienus. MccnenoBanue
CBOMCTB H300pakeHuii B mnH3ax. HaOmronenue
JUCIIEPCUU CBETA

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH
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6.1

['panunpl  TPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. [Tocrynatet TEOPUH
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTH MOy
CKOPOCTH CBE€Ta B BaKyyme, [MPHUHIHUII
OTHOCHUTEJIBHOCTH DHHINTEHHA

6.2

OTHOCHTEILHOCTh OJHOBPCMCHHOCTH.
3aMeIUIeHI/IC BPEMCHHU U COKpAIlICHUC NJINMHBL

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b MacChl C DHEPrHEH H HMMITYJIbCOM
CBOOOJHOM  YacTUIBl.  DHEPrusi  IMOKOSA
CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. ®opmyna Ilnanka cBs3M sHEpPruu
¢doToHA C ero 4actoTol. DHEprus U UMIYIbC
dboToHa

OtkpeiTHe W wuccienoBanue (GoTodrddexra.
OnbIThI AlT. Croneroa. 3aKOHBI
dboTordpdexra

7.1.3

VYpaBuenune OuHmTelHa s (hoTodPdekTa.
«Kpacnas rpanuma» Gororddexra

7.1.4

Hasnenue ceeta. OnbiTel I1.H. JIeOenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texnudeckue  ycTponcTBa:  (POTORIIEMEHT,
dboTomaTYMK, COTHEUHAst OaTapesi, CBETOIUO]]

7.2

CTPOEHHME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEIOBAaHUIO CTPOEHUS aToMa.
[TnanerapHast MOJesb aToMa

7.2.2

[Toctrynatel bopa. N3inydenue u morjomieHue
dboTOHOB Tmpu TMepexoae aToMa C OIHOTO
YPOBHS SHEPTUM Ha Ipyroi. Bumel crekTpos.
CrexTp ypoBHEH SHEPruu aroma BoA0poia

7.2.3

BonnoBble cBoiictBa wactun. BosHbl 1€
bpoiinsa. KopnyckynsipHO-BOJHOBOU JAyaan3M.
Judpaxiys 377eKTpOHOB Ha KpUCTaJIaxX

7.2.4

CrioHTaHHOE€ U BBIHYXJCHHOE H3JIy4YCHHUE.
YcrpoiicTBO M IpuHIMI padoTHI Ja3epa

7.2.5

TexHuueckue yCTpOMCTBA:  CIEKTPAJIbHBIN
aHanmu3 (CHEKTPOCKOIl), Jia3ep, KBAHTOBBI
KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHI. HabGnronenue
JUHEHYaToro CreKkTpa

7.3

ATOMHOE A1PO
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7.3.1

Metoapl  HaOMIOACHUS W PErHCTPALUU
IEMEHTAPHbIX YaCTHUIL

7.3.2

OTkphITHE paIrOaKTUBHOCTH. OnbITHI
Pesepdopna 1o  ompedencHHIO — COCTaBa
paaroakTHBHOTO M3mydeHus. CBoiicTBa ayb(da-
s Oera-, raMmma-Mu3JTyqdeHHsL. Biusinue
PaIMOAKTUBHOCTHU HA KUBBIC OPTaHU3MBbI

7.3.3

OtkpbiTHE TpOoTOHA M HeWTpoHa. HykinonHas
Mozenb siipa ['eizenOepra — MiBanenko. 3apsina
anpa. MaccoBoe uucio siapa. M30Tonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBII u
MTO3UTPOHHBIN Oera-pacmnaf. l'amma-
u3yyeHue. 3aKoH paAuoaKTUBHOTO pacmajia

7.3.5

DHeprusi CBsS3M HYKJIOHOB B sizpe. SmepHbie
cuibl. Jledext maccsl sapa

7.3.6

SnepHble peakuun. [lenenve u CUHTE3 sAep

7.3.7

SnepHblii peaktop. TepMOsSAEpHBIA CHHTES.
[IpobGnembl ¥ MEpPCHEKTHBBI  SACPHOU
SHEPIeTHKHU. DKOJIOTHYECKHE ACTEeKTHI
SIEPHOM SHEPTETUKHU

7.3.8

DJleMeHTapHbIe YaCTHUIIBL. OTKpbITHE
MO3UTPOHA. OyHaaMeHTalbHbIE
B3aUMOICUCTBUA

7.3.9

TexHuueckue yCcTpoucTBa: JH03UMETP, KaMepa
BuinibcoHa, siiepHbIid peakTop, arToMHas bomba

7.3.10

[Tpaktudeckue padboThl. MicciienoBanme TpEeKoB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3mHoro Heba. Co3Be3aus, SpKUE
3BE3/IbI, IJIAHETHI, UX BUAUMOE IBIIKEHUE

8.2

ComHeyHnasts cucrema. Ilmanersl  3eMHOM
rpynmnbl. [InaHeThI-TUraHThl M UX CIYTHUKH,
KapJIMKOBBIC IUTAHETEHL. Maueie Tena
COJIHEYHOM CHCTEMBI

8.3

Connue, ¢porocdepa u atmocdepa. ConHevHnas
AKTUBHOCTh

8.4

Wcrounnk sneprun ConHua u 3B€31

8.5

3BE3/1bl, UX OCHOBHBIE XAPAKTEPUCTUKU: Macca,
CBETUMOCTb,  paJMyC, TeMIleparypa, HX
B3aUMOCB:3b.  [lnarpamma  «CHEKTpaibHBINA
KJJacC — CBETUMOCTBY». 3BE3ABI  TJIaBHOM
MTOCJICIOBATENIFHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB IS 3BE3] TJIaBHOM
MOCIEA0BATEILHOCTH
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8.6

Buytpennee crtpoenue 3BE31. CoBpeMEHHbIE
NPE/ICTABIEHUS O IPOUCXOKIEHUN U IBOJIIOLUH
CouHia 1 3B€3/1. DTanbl )KU3HU 3BE3]]

8.7

Mneunstii  IIyrp — Hama [anaktuka.
CrnupanbHas CTpYKTYypa lNanakTuku,
pacupeneneHre  3BE€34, rasa M IbLIM.
[lonoxenne wu  aBuxenne CosHma B
lamaktuke. Ilmockas w  chepudeckas
MMOJICUCTEMEI | amakTHKH

8.8

Tunsl ranakTuk. PaguoraliakTHKy U KBa3aphl.
YeEpHbIe ObIPHI B SIpax TAUTAKTUK

8.9

Bcenennas. Pacmmpenue Bceenennoil. 3akoH
Xab6mna. Pasberanme ramakTuk. Bo3spact wu
pamuyc  Bcenennoit, Teopus  bospmoro
B3pbIBa. Mogens «ropsuenn  BceneHHOMN.
PenukroBoe nuznmydenne

8.10

MacmrabHas CTPYKTypa Bcenennoil.
Meraranaktuka. Hepeménnsie mpo0GiieMsl
aCTPOHOMHHU
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA
®dusuka, 10 knace/ Msaxumes I'.41., ByxoBnes b.b., Corckuii H.H. oz
penakuueit [lappentreBoit H.A., AkimonepHoe o0miectBo «31arenbeTBO
«IIpocBenienue»

®dusuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., Hapyrun B.M. niox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO
«IIpocBenienue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

Xpectomarug no ¢pusmke. 8-10 knaccsl — Enoxosuu A.C., Kabapaun O.D.,
Kosapckuii 0. A. u np.

®uzuka. 10-11 xknacebl. «KOHCTPYKTOpP» CaMOCTOATENBHBIX U KOHTPOJIBHBIX
pabot — Anapromeukud C.M., CnyxaeBckuii A.C.

Tematnueckue KOHTPOJIBHBIE M CAMOCTOSITEIbHBIE paboThl o ¢usuke. 10 k1acc
— I'pomreBa O.N.

Co6opnuk 3ana4 no ¢usuke. 10-11 xkmaccer — I'pomreBa O. 1.

®uzuka. 10-11 xnaccesl. [loypouHoe mianupoBanue K ydeOHUKY — MsikuieBa
I'.4., byxosuesa b.b. u ap. llIunos B.®.

®usuka. KoHTponb 3HaHU#, yMeHUI U HaBbIKOB yyamuxcs. 10-11 kmaccesl —
3a6otun B.A., Komuccapos B.H.

®usuka. CoopHuk 3amad. 10-11 xkmaccer — PeiMkeBuu AT

TemaTuueckue KOHTPOJIBHBIE U CAMOCTOSITENbHBIE PabOTHI 10 dusuke. 11 kimace
— I'pomreBa O.1.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/p/fizika
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