PABOYASA ITPOT'PAMMA

yueOHoro npeamera «@usuka. bazoBbiii ypoBeHb»

st ooygaromuxest 10-11 kmaccoB



Ha wusydenune ¢usuku (6a30BbIi YypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 gacoB (2 yaca B HEACHIO), B

11 xmacce — 68 yacoB (2 yaca B HEJIETIO).
COAEPKXAHUE OBYUEHUSI

10 KIIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®dusrka — Hayka o mnpupone. HaydHble METOABI IO3HAHUSA OKPY’KAOIIETO
mupa. Ponp dKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOABI.
OKCIIepUMEHT B (pU3HKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb m MecTto Qu3NKM B (OPMHUPOBAHMU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHUsS, IMyTH U MepeMElICHUs
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHenHoe  aBvKEeHUE. [IBMKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckrue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUHU [0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHnue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['aynmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipununun cynepno3unuu cui. Bropou 3akon Herotona
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunel. VYcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunerndeckass sHeprus MarepuanbHOM TOukH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHUMANbHble  Ccuibl.  CBsi3b  pabOTHI
HEMOTCHIMAIBHBIX CHUJI C M3MEHEHUEM MEXAHUYECKOM HDHEPIMH CHUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTruBHOE BHXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW >HEpruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro8bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHHUS U
B3aHUMOJECUCTBUS 4YacTULl BemiecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHHsS dvactul rasza. lllkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MeHnaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE W3MEPEHHUI
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3mMeHeHus. KonruecTBo TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MammHax. KoadduimeHT moiae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Teja Npy TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IJIaBJICHUS] KPUCTAUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, OUAJIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toneil. JIMHUM HanpssKEHHOCTH 3JIEKTPUUECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DIeKTpOEMKOCTh MIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS DJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIagn
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBoTHUKOBBIE IPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



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

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Mesicnpeomemnole nouwsimusi, CBS3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEpPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN HWHIYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTere NpoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHnua, €€ MOyJib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKTpuyYecKoe Tosie. DJEKTPOJBIXKYIIAA CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTE.  SIBIGHME CaMOMHIYKUWU. OJIEKTPOABWKYIIAS  CHJA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMM MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHMEe CaMOMHTYKIIWH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Ipu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJICTBE MIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: DIICKTPUYECKHUMI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHus: W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnronenue orpaxkxeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peroMIIeHUE, MONsIpu3anus, AMPpakuus, uHTepdhepeHIIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CobOuparormyie W pacceuBaroiue JUH3bL. ToHkas JsmH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPaHEHUE, OTPAKEHUE U TMPEIIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronenune natepdhepeHIny cBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenne nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruun HOTOHA C €T0 YACTOTOM. DHEPrust
U UMITYJIbC (POTOHA.
OTtkpsiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

dotorpdexra. YpaBHenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanunar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionmieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPTrUU aToMa BOJIOPO/IaA.

BousHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CII0XKHOCTh CTPOCHUS sapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1no  ompenesneHuro  cocrasa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jledekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (M3HUYECKOMN KapTHHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Buna 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUN O (PU3NYECKON KapTUHE MHpA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAST CTPYKTypPa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



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

Texnonocus: JIMHAKA DJIEKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
IMPOT'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOTo npenmMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOYyYaromuxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUMEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULIUOHHBIM IEHHOCTSAM POCCUHCKOTO OOLIECTBa, PACHIMPEHHUE >KU3HEHHOIO
OIBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMUPOBAHHOCTH IPAKJAHCKOM MO3ULIMK 00YyYarOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOr0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIuy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHOM M BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;



CIIOCOOHOCTh OILIGHHWBATh CUTYAallMI0 W MPUHUMATh OCO3HAHHBIE PEIIEHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIIEHUE K MUY, BKJIIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pu3nveckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodhecCHoHANbHOU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIATH OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTHh IKOJIOTUYECKON KyJIbTYphl, OCO3HAHHE TJI00ATHHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHre OMbITa JIEITEIbHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM O (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHUE LEHHOCTU HAay4YHOH JesTeIbHOCTH, TOTOBHOCTH B IpOLIECCE
U3ydeHus  (QU3NKH ~ OCYHIECTBJIATH  NPOEKTHYID H  HCCIEI0BATEIbCKYIO
NEeATEeILHOCTh HHIUBHUIYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1N JACSITEIBHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH 3aKOHOMEPHOCTH W  TPOTHUBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

BJIAJETh HAy4YHOW TEPMUHOJOTUEH, KIIFOUEBBIMH MOHATHUSMU M METOJAMH
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJAJE€Th BUAAMU JIEATEIBHOCTU 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllY, MPEeoOpa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI MJISl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXO0/AbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] WH(POpMaUU (PU3HYECKOTO COJEPKAHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
MPE/ICTaBIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a1a9 ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,



TUTUEHBI, pEeCypcocOepexeHHsl, TMPaBOBBIX M 3TUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJCp)KaHUS B pasNUYHBIX (opmarax c
y4€TOM HazHa4yeHUs UHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUPAst ONITUMAIEHYIO
¢dbopMy npeacTaBIeHHUS U BU3yaTH3aIHH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYHIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YPOUHOM
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh U KMCIOJIb30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUILYAIBHOU
padoThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YjIeHA KOJIJICKTUBA;

IPUHUMATh LEJM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBU,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIAaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIAEU C TO3ULUHAA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO AESITENIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHUS PACYETHBIX M KAaYECTBEHHBIX
3aj]1a4, [JIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;



OLIEHUBATh PUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULIMHM B 00dacTU
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€STEIIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIbTATOB IEIISIM;

BJa/JIeTh HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUA
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX PE3yIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO UX
CHIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaU3€ pe3yJbTaToB
JIeSITEIbHOCTH;

NPUHUMATH ceOsl, MOHNUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
NeSTEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaronIuXxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIIEKT, Ipearoiararoun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOUN CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHME, CIIOCOOHOCTb aJaNnTUPOBATHCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U TTPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAaIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCIIexXy, ONTUMHU3M, HWHHUIIMATHBHOCTh, YMEHHE JEHCTBOBAaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI



K xonmy obydyenuss B 10 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HayyHOW KapTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUi1, B IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS W3YYCHHBIX (U3UUYECKUX MOJIEIICH:
MaTepHalibHas TOUKa, MHepIUallbHas CUCTeMa OTcuéTa, aOCOIOTHO TBEPIOE TENO,
U/IeabHBIN Ta3, MOJIEIHU CTPOSHHS Ta30B, )KUJIKOCTEH U TBEPHBIX TEJN, TOUCUHBIN
AIIEKTPUUYECKUI 3apsi MpH pelieHNH (U3NIECKHX 33/1a4;

pacro3HaBaTh (pu3nuecKue sBICHUs (IIPOIECChl) U OOBIACHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOCHHS BEIIECTBA U
AIIEKTPOJMHAMUKHA:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE Tel, ABW)KEHHE 10 OKPY)XKHOCTH, HHEpLus,
B3auMozeiicTBue Teln, Auddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPIBIX TEN, N3MEHEHNE 00BEMA Tell IPH HArpeBaHUH (OXJIKIECHUH ), TEIIOBOE
paBHOBEcHEe, HCTapeHUe, KOHJEHCAIUs, IMJIaBJICHHUE, KPUCTAJUIM3AIMS, KUIICHHE,
BJIQXKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Tra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBSI3b MEXIy IapamMeTpaMud COCTOSHHSA Ta3a B  H30Ipoleccax,
3JIEKTpU3aLUs TeN, B3aUMOJCHCTBHE 3aps/IOB;

OTNKCHIBATh MEXAHWYECKOE IBUKCHHE, WCIONB3Yys (DU3MUECKHE BEITUUYHHBIL:
KOOpJMHATa, IyTh, IepeMeIleHHe, CKOpPOCTh, YCKOpPEHHME, Macca Tenla, CuJa,
UMIYJbC TeJla, KHHETUYECKasl SHEPrus, NOTEHUHUANIbHAsI SHEPrus, MeXaHU4yecKas
paboTa, MexaHMUYecKas MOIIHOCTb, IpPH ONHMCAHWU THPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS U EIUHUIIbI,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONKCHIBaTh H3YYCHHbIE TEIJIOBBIE CBOICTBA T€I U TEIUIOBBIE SIBJICHUS,
UCHONB3Ysl (UM3MUECKHE BEJIMYMHBI: JaBJICHHWE ra3a, TeMmIepaTypa, CpenHss
KUHETUYECKasi SHEPTusl XaOTHUECKOTO IBIKEHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, pabora rasa,
KOA(PGUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUTATENs, MpPH OMHMCAHUU
OPAaBWIBHO TPAKTOBAaTh (PUBWYECKUH CMBICI HCHOJB3YEMBIX BEJIMYHMH, HX
00O3HAUYEHHUS U EOUHUIBl, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(bU3MYECKYIO BEIMYUHY C IPYTUMHU BEIHUNHAM;

OIKCHIBaTh U3yUYEHHBIC DJICKTPUUECKHE CBOMCTBA BEIIECTBA U DIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NUYECKUE BEIMUYMHBI: DJIEKTPUUECKUNA 3apsi,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD MMOJIs, TOTEHLMAN, Pa3HOCTh MMOTEHIIMAJIOB,;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX



BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEIHUYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MIPUHIUIIBL: 3aKOH BCceMUpHOTO Tsarotenus, I, 11 u I 3akonsr HeroTOHA,
3aKOH COXPAHEHUS MEXAaHMYECKOM OSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, MPUHIUII PABHOINPABUS WHEPIHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO
GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKECHUE W yCIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCICAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOLIECCOB € HKCIOJB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHM, MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYJOBaHUS, MPOBOJUTH OIBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3MUYECKUMHU  BEIUYMHAMHU  C
WCMOJIb30BAaHUEM TMPSIMBIX H3MEPECHHH, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcupoBaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BU/JIe TaOJIUIl U TPpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM MCCIIEeI0BAHNUS,

coOII01aTh MpaBmiia 0€30MacHOr0 TpyJa MpU MPOBEACHUU HCCIEIOBAaHUN B
paMKax ydeOHOro DSKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOU
JIEATEIIBHOCTH C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJMMBbIC JIsI €€ pEeIICHUs, MPOBOJIUTh Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUUECKHA HEMPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUW C OIMOPOM HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS;



UCIIOJIb30BaTh ~ MPU  PEMIEHHH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIPHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpyNNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEHICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHus, audpakuus U TOJSpU3alMs CBETa, JHUCIEPCUsS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHAas U MCKYCCTBEHHad

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHEIE,
ONTUYECKHE,  DJIEKTPUUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTIONB3YsAd (U3UYECKUE BEITHYMHBI:
DIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE



COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYIAs cuja, paboTa TOka,
WHAYKUUS MarHUTHOTO MoJjsi, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, MEpPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsii M CWja TOKa B MpoIecce
FapMOHUYECKUX AJICKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYECHHs M EJAMHMIIbBI, YKa3bIBATh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJTMYMHAMU;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOIECChI, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYMUH, MX OOO3HAUEHUS W €IUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHANM3UPOBaTh (PU3HYECKHE TMPOILECCHl U SBIEHUS, UCIOJIb3Ys (PU3HUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEJOBATEIBHOIO U ITAPAUIEIBHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHMS DHEPIUH, 3aKOH COXPAHECHMS HMMIIYJIbCA, 3aKOH COXPaHEHHS
IIEKTPUYECKOTrO 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTUYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHULbl, 00JacTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh HKCIIEPUMEHThl MO HCCIEIOBAHUIO (PU3NYECKUX SABJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmyupoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



WCCJIEOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHWH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TAOIUIl U
rpaduKoB, AeTaTh BBIBOBI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOIrOIaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEICHUH WCCIICOBAHUNA B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MUECKOH MOIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MTPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a9u
BEIOWPATh (PU3UYECKYI0 MOJCIHb, BBIACIATh (PU3HUCCKUE BEIHMYUHBI U (hOPMYIIHI,
HEOOXOoMMMbIC NI €€ PEIICHUs, TPOBOAUTH PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IIEMTOYKY PACCYXICHUN C OMOpPOM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKkue sSBICHUS,

WCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPE/ICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJTM3UPOBATH MOTyIacMyr0 HH(OPMAITHIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIMH, NPHOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MPU OOpaIlleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOICHUS HOPM JKOJOTHYSCKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTath B TpYIIE C BHINOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JICSITEIBHOCTh B HECTAHJAPTHBIX CUTYAIUsIX, aJIEKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE paCCMaTPUBAEMOM TIPOOIEMBL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
No /i HaumeHoBaHue pa3jiejioB H TeM Kontpoa IIpakrTuu (uudposbie)
) NporpaMmblI Bcero bHBIE ecKue o0Opa3oBaTe/IbHbIE
padoTsI padoTbI pecypchl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuoreka [JOK
11 ®u3KKa U METOJIbl HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7fA1b72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMatia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Auraiica https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1b72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorekxa [JOK
2 1 1
3 OCHOBEI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubnmoreka [JOK

®a3oBbIe IEPEXOIbI

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



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

Uroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoaunuecTBO 4acoB

Ipakr  DJIEKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM HYeCK (uudposBbie)
Ne ni/m KoHTpoJibHbIE
NMPOrpaMmblI Bcero He odpa3oBaTe/ibHbIE
padoThI
padort pecypchl
bl
Paznea 1. JIEKTPOJANHAMUKA
MarsauTHoe 1oJIe. bubmuorexa [JOK
1.1 11 1 3
DNeKTpOMarHuTHas MHIAYKIINS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
51 MexaHnyeckue u 9 1 bu6mmorekxa [IOK
' AIEKTPOMArHUTHbIE KoJeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHudeckne u 5 1 bu6mmorekxa [IOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onrrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pasznen 3. OCHOBBI CIHEITMAJIBHOM TEOPUH OTHOCUTEJBbHOCTH
31 OCHOBHI CTIEITUATFHON TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKH 6 bubmuoreka [JOK



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazaeny

15

https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3U

KN

51 DIEeMEHTBI aCTPOHOMUU U 7 bubmmorexa [IOK
' actpousuku https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE
bu6mmorekxa [IOK
6.1 Otobumarouree nosToperie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

JJIeKTPOHHbIE
Jara P
undgposbie
KoumnuectBo usyue
oOpa3oBaTejibHbIE
Nen/m = Tema ypoka 4acoB HUA
pecypcbl
Bcero
®dusuka — Hayka o npupoze. Hayunsie metozsl 1 bubnunoreka [JOK
MO3HAHUS OKPY>KAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Poub 1 MecTo ¢u3nku B GOpMHPOBAHUT
COBPEMEHHOM Hay4HOW KapTHHBI MUPA, B 1 bubamorexa LOK
p . Y P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIBHOCTH JIIOIEN
Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh
MEXaHUYEeCKOTO ABMKeHus. [lepemenienne 1 bubmmorexa [OK
- Hep ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
PaBHOMEpHOE NPAMOIIMHENTHOE ABUKEHUE 1 bubmorexa HOK
p P https://m.edsoo0.ru/ff0c3620
PaBHOYCKOpEHHOE IPAMOIMHENHOE IBIKECHUE 1 bubnmorexa LOK
yerop p https://m.edsoo.ru/ff0c372e
CBobomHOe masienne. Y CKopeHue CBOOOTHOTO 1 bubnuotexa [JOK
MaJieHus https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe neuxenue. [[Buxenue 1 bubmuorexa [IOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTU ["anunes.
N bu6mmoreka [IOK
Huepuumansubie cuctemsl orcuera. [lepBriit 1

3akoH HproroHa

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. IlpunHnun cynepno3unuu

9 cuit. Bropoii 3akon HproToHa 1j1s1 MatepuaibHOM bubmmorexa [JOK
’ p a p https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tperuii 3akoH HproToHa /U1 MaTepUaIbHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOIO TATOTeHUs. Cuiia TSKECTH. bubnunoreka [JOK
IlepBas kocMHUYeCKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
ypyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Koaddunuent tpenns. Cuiaa
13 con OTEIBJ'IGHI/I}I 1| (11)/1(1;131/1)1(%1/115 TeJa B KUIKOCTH bubmorexa HOK
P P https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[TocTynarenbHOE 1 BpanaTeibHOE TBUKEHUE
14 a0COMIOTHO TBEPAOTO Tena. MOMEHT CHITBI. bubnuoteka [JOK
I1ne4o cumnbl. Y cnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepHaAIbHBIX ToYeK. MIMIynbe cuibl. 3akoH bubmorexa [JOK
p ’ M ) https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTUBHOE IBU)KEHUE
PaGora m momHOCTE cribl. KnHeTnaeckast
16 SHEPTHs MaTepualIbHON TOukH. Teopema 00 bubmmorexa [JOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW SHEPTUH
[Torenuuanvhas sueprus. [loreHunansHas
17 SHEPrus ynpyro aAeopMUpOBaHHON MPYKUHBI. bubnmoreka [JOK
[ToTenmanpHast YHEPTUS TeIa BOJIU3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTH 3E€MJTH
18 IToreninanpHble U HEMTOTEHIIMAILHBIE CUIIBL. bubmuoreka [JOK

CBs13b paGOTLI HCIIOTCHIUAJIBHBIX CHUJI C

https://m.edsoo.ru/ff0c478c
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W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU CUCTCMBL
Ten. 3aKOH COXpPAaHCHUA MEXaHUYEeCKOMH OHEpIrun

JlaboparopHnas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM

19
SHEPTUU Teja Ha MPUMEPE PaCTsHKEHUS
PE3UHOBOTO JKT'yTa
20 KoHTtpoinbHas pabdora o teme «Kunemaruka. bubnnoreka [JOK
Jlunamuka. 3aKOHbI COXPaHEHUSI B MEXAHUKE https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubmmoreka [JOK
21 KMHETUYECKOI Teopuu. bpoyHOBCKOE ABMKEHUE.
https://m.edsoo.ru/ffOc4dc2
Tudppysus
XapakTep ABUKECHUS U B3aUMOJICHCTBUS YaCTHIL
22 BelecTBa. MoJiein CTPOCHHUS Ta30B, KUIKOCTEH
U TBEPABIX TEI
93 Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnuast ABoraapo
24 TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus
o5 Wneanwusiii raz B MKT. OcHoBHOE ypaBHEHHE bubnuotexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemrepaTypa Kak Mepa cpeHei
. bubnmoreka [JOK
26 KHHETHYECKOW SHEPTUH IBMKCHUS MOJICKYI.
. https://m.edsoo.ru/ff0c511e
VYpasuenue MengeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlabopaTtopHnas paborta «HcciaenoBanue
28 3aBUCHMOCTH MEXAY apaMeTpaMH COCTOSHUS
Pa3peKEHHOr0 ra3a
29 M3omporieccrl B H1eaaIpHOM Ta3e U UX bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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rpaduyeckoe mpeacTaBlIcHHE

https://m.edsoo.ru/ff0c570e

BuyTtpennsisa sHeprusi TepMoIMHAMHAYECKOM
cucCTEMBI U cioco0bl €€ n3menenusa. Koauuectso

bu6mmoreka [JOK

30
TEIUIOTHI U paboTa. BHyTpeHHsIsI SHEpTrHs https://m.edso0.ru/ff0c5952
OJTHOATOMHOTO HJICaJIbHOTO Ta3a
bu6mmoreka [JOK
31 Buast Terionepeatn https://m.edsoo.ru/ff0c5c36
VY aenbHas TernoéMKoCTh BeecTBa. Komuuectso
32 TEIUTOTHI IIPH TeIUIonepenade. AauadaTHbIi bubmmorexa [JOK
P pedate. Al https://m.edsoo.ru/ff0c5¢36
nporecc
33 [TepBbIii 3aKOH TEPMOJIMHAMHUKH U €TI0 bubnunoreka [JOK
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
34 Heob6partumocts nporieccoB B mpupoae. Bropoit bubmmoreka [JOK
3aKOH TEPMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubnuotexa [JOK
IT KII
35 punIn aericteus U KITJ[ TerioBoi MammHel httos://m.edsoo.ru/f0c600a
36 Hukn Kapuo u ero KI1/]
37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU
O6o06matomuii ypok «MonekynspHas Qusnka. bubnuoteka [JOK
38
OCHOBBI TEPMOJIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponpHas pabota o Teme «MomnekynspHas bubnmoreka [JOK
39
¢uznka. OCHOBBI TEPMOAMHAMHKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u koHaeHcaus. Mcnapenue u bubnnoreka [JOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
41 AOcoIoTHAsI 1 OTHOCUTEIbHAS BIAXKHOCTh bubmuorexa [JOK
BO3Ayxa. HachlleHHBIN map https://m.edsoo.ru/ff0c64d8
42 TBépnoe teno. Kpucrammmaeckue u amophHbIe bubnmoreka [JOK

Tesla. AHU30TPONUS CBOMCTB KPUCTAJIOB.

https://m.edsoo.ru/ff0c65f0
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Kunkue kpuctamisl. CoBpeMeHHbIE MaTEpHUAIIBI

[InaBnenne n KpucTaJuii3anusi. YIICJ'IBHEUI

bu6mmoreka [JOK

43 terutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 YpaBHCHHE TEMIOBOTO Oanatca https://m.edso0.ru/ff0c6820
45 DJIeKTpu3anus Tel. DIeKTpUUYecKui 3apsa. [Isa bubnnoreka [JOK
BH/JIA DJICKTPUUYECKUX 3aPSI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOAHUKY, AUDIIEKTPUKHU U TIOTYTIPOBOAHUKH. bubmmorexa [IOK
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa https://m.edsoo.ru/ff0c6bcc
47 B3aumoneiictBue 3apsanoB. 3akoH Kyiona. bubnunoreka [JOK
To4YeyHBIN 2JIEKTPUYECKHUN 3apsi] https://m.edsoo.ru/ffOc6ced
Hanpspk€HHOCTD 3IEKTPUYECKOTO TOJTSL.
48 [TpuHIMI CyNepHIO3UIIUH SJCKTPUUECKUX MOJIEH. bubmmorexa [JOK
B https://m.edsoo.ru/ffOc6df2
Jluauy HanpsHKEHHOCTH
49 Paborta cnit anekTpocTaTuYecKoro moss. bubnnorexa [JOK
IToreHuman. Pa3HOCTh NOTEHIMAIIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U AUDIIEKTPUKHU B
50 anl)eKTpOCTaTquI([:KOM HOIj'Ie. Jusnexktpuueckast bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018
IPOHUIIAEMOCTh
" bubnmoreka [JOK
>1 dmerpodmiocts. Komzeticarop https://m.edsoo.ru/ff0c7126
59 DIeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK
DHeprus 3apsHKEHHOT0 KOHAEHcAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
o4 KOH/IEHCAaTOPOB, KOIIMPOBAJILHOI'O armnapara,

CTpYHHOI0 IpUHTEpA. DJIEKTpOCTaTUYECKas
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3aImuTa. 3a3eMICHUE IIEKTPOIPHOOPOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBUS €0
cymectBoBanus. [locrosunsiii Tok. Cuiia Toxa.
Hanpsokenne. Conpotusnenue. 3akoH Oma 1i1s
ydacTKa LHenu

[TocnenoBarenpHOE, MapauieIbHOE, CMEIIAHHOE
COoeMHEHHUE MPOBOTHUKOB. JlabopaTopHas
pabora «3yueHne cMEaHHOTO COCIMHEHUS
PE3UCTOPOB»

PaGota 1 MOIITHOCTB ANEKTPUIECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 7151 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Kopotkoe 3ampIkaHue.
JlaGopatopHas pabota «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DINeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAJIIOB.

3aBUCHMOCTD COIMPOTUBJICHUA METAJIJIOB OT
TEMIICPATYPHI. CBerHpOBO,Z[I/IMOCTB

60

61

62

DIIEeKTpUYECKUI TOK B Bakyyme. CBOMCTBA
3JIEKTPOHHBIX ITyYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs
npoBoauMocTh. CBoiicTBa p—N-niepexona.
[TorynpoBOIHUKOBBIE TPUOOPHI

DNEKTpUYECKUH TOK B pacTBOpPax M paciiiaBax

IIEKTPOJINTOB. DIIEKTPOIUTHUECKAS
JUccoLUaIus. JIEKTPOIIN3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [ITOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUUYECKUH TOK B razax. CaMmoCTOsITENbHbIN

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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Y HECaMOCTOATENIbHBIN pa3psaa. Monnus. [1nazma

https://m.edsoo.ru/ff0c84ae

DnekTpuueckue mprudopbl U YCTPOMCTBA U UX

64 IpaKkTHYeCKoe puMeHenue. [IpaBuia TeXHUKN 1 bubmorexa HOK
p P P https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
N bu6mmoreka [JOK
65 O06006mmanmui ypok «IEeKTPOIHHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbHas padoTa 1mo Teme « JIeKTpOCTaTHKA.
66 [TocTosIHHBIN EKTpUYSCKUN TOK. TOKH B 1 bubmorexa HOK
P ' https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
67 PesepBusiit ypok. KontposibpHas paborta o teme 1 bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprHbIii ypok. O000mIa0NMil ypoK 1Mo reMam 1 bubmmorexa [IOK
10 kmacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KosunuyecTBo JJIeKTPOHHBbIE
4yacos ara ugposbie
Ne ni/m Tema ypoka A wipp
u3ydeHusi oOpa3zoBaTe/ibHbIE
Bcero
pecypcsbl
[TocTostHHBIE MATHUTHI M UX B3aUMOJICHCTBUE.
1 MaruutHoe nosie. BekTop MarHuTHONH MHAYKUIUN 1 bubmmorexa [JOK
" p YRUH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW WHIYKIIUN
5 MarnuTtHo€e 1oJje IPOBOJHUKA C TOKOM. OIBIT 1 bubnuorexa [JOK
Opcrena. BzaumopaencTBue mpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTtopHast pabota «/3yueHne MarHuTHOTO TOJIs 1 bubnnoreka [JOK
KaTYyILIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBe MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
4 Cuia Amniepa. Jlaboparopnas padora «/ccienoBanue 1 bubmmorexa [TOK
N pa- patop p a https://m.edsoo.ru/ff0c9acO
JIEHCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
JleiicTBrEe MarHUTHOTO TIOJISL Ha IBHXKYIIIYIOCS
5 3apspkeHHyro yactuny. Cuna Jloperia. Pabora cuiisl 1 bubmmorexa [TOK
P yio 4 P ' https://m.edsoo.ru/ff0c9df4
Jlopenua
OneKTpoMarHuTHas MHAyKIus. [IoTok BekTopa
6 MarHuTHOM MHAYKuK. DJ1C nHaykuu. 3akoH 1
AIIEKTPOMArHUTHOU MHAYKIMKu Dapanes
7 JlaGopaTtopHnas pabota «VccnenoBanue siBICHUS 1 bubnmoreka [JOK
3JIEKTPOMArHUTHON MHTYKIIUW)) https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBnenue camounaykuuu. IC
8 CaMOMHYKITUU. DHEPTrHsi MATHUTHOTO TOJISI KATYIIIKH C 1 bubmmorexa [JOK
Y ' P Y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JIe
9 TexHu4eckue yCTpoCTBa U UX IPUMEHEHHUE: 1
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MOCTOAHHBIC MAarHUThI, 3JICKTPOMArHuThHI,
OJICKTPOABUTIATEIIb, YCKOPUTECIINU 3JICMCHTAPHBIX
YacCTull, MHAYKIITMOHHAs I1€Yb

10 O6o6mmarmuii ypok «MarauTHoe moJe. bubnnoreka [JOK
DNEeKTpOMarHuTHAsE HHIYKLIHS https://m.edsoo.ru/ffOcab82
1 KoHnTtpoinbHast pabota 1o Teme «MarHuTHoOe ToJe. bubnunoreka [JOK
DJIEKTPOMAarHUTHasE UHIYKIUS» https://m.edsoo.ru/ffOcad58
CBoOOIHBIE MEXaHNYECKHE KOJIeOaHusl.
12 ["apmonnueckue koneOaHusi. Y paBHEHUE bubmmorexa [JOK
P " P https://m.edsoo.ru/ffOcaf06
rapMoHn4eckux kosnebanuii. [IpeBpaienue snepruu
JlabopaTtophas pabora «HcciaenoBanue 3aBUCUMOCTH
13 nepro/ia MaJIbIX KoJIeOaHii Tpy3a Ha HUTH OT JITHHEI
HUTH U MacChl Ipy3a»
Konebarenbubliit kKoHTYp. CBOOOIHBIE
14 AJIEKTPOMATrHUTHBIE KOJIEOAHUS B HI€ATbHOM bubnunoreka [JOK
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXKTY https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMU U 3JICKTPOMArHUTHBIMU KOJICOAHUSIMH
15 ®opmyna TomcoHna. 3aKOH COXpaHEHHsSI SHEPTUU B bubnunoreka [JOK
UJeaTbHOM KO0JIe0aTEThbHOM KOHTYpPE https://m.edsoo.ru/ffOch9c4
[IpencraBnenue o 3aTyxarONMX KOJIeOaHUSIX.
16 BreinykeHHBIE MEXaHUYeCKUE Konebanus. Pezonanc bubmmorexa [OK
Y ' ' https://m.edsoo.ru/ffOcbb86
BrinyKIeHHBIE 2IEKTPOMAarHUTHBIE KOJIeOaHUs
ITepemennbIit TOK. CHHYCOHIaIbHBIN IEPEMEHHBIN
17 TOK. MOIITHOCTh IEPEMEHHOTO TOKA. AMILTUTYTHOE U bubmmorexa [OK
N p ' Y https://m.edsoo.ru/ff0chd34
JEeHCTBYyIOIIee 3HAYCHHE CHITBI TOKA U HATIPSKEHUS
18 Tpancdopmarop. [IpousBoacTBo, nepenaya u
notpedieHue EeKTPUUIECKON YIHEPTHH
19 VYeTpoicTBO M MPAaKTHYECKOE MPUMEHEHHE bubnmoreka [JOK
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SJICKTPHUYCCKOI'O 3BOHKA, IrCHCPATOPAa NICPEMCHHOTI'O
TOKa, JIMHAHT SJICKTpoOIICpeaayd

https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE

20 aneKTpodHepruu. KynbTypa ucrnonb30BaHus
JIEKTPO3HEPTUHU B ITOBCEIHEBHOM KU3HU
MexaHnuecKue BOJIHBI, YCIOBUS PACIPOCTPaHEHUS.
21 [Tepuon. CkopocTh pacpoOCTPaHEHUS U JUIMHA BOJIHBL. bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
[lonepeunsie ¥ MPOIOIbHBIE BOJIHBI
99 3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa bubmmorexa [IOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNEKTPOMarHUTHbBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmmorexa [IOK
[ITxana 371E€KTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIBI paAuOCBs3U U TeneBuaAeHus. Pa3surue
CpEeACTB CBsA3U. Pannonokamms
bu6mmoreka [JOK
25 Konrponbnas pabdora «Kosnebanus 1 BOJTHb https://m.edsoo.ru/Ff0cc68
[TpstmonMHENHOE pacIpOCTpaHEHHE CBETA B
26 OIHOPOJHOM cpene. ToueuHblid HICTOYHUK cBeTa. JIyy bubmorexa [IOK
https://m.edsoo.ru/ff0cd350
cBeTa
97 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnuorexa [JOK
[TocTpoenne nzobpa>keHHii B INIOCKOM 3epKaiie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue cBera. [lomHOE BHYTpeHHEE OTpaKEHUE. bubnmnoreka [JOK
[IpenenbHBIN Yo MOJHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ffOcd7f6
29 JlaGopatopHas pabota «/3mepenue mokazaTens bubnuorexa [IOK
[PEIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 Jlunzsl. [Toctpoenne nzobpakenunii B mun3ze. opmyna bubmuorexa [JOK
TOHKOM JIMH3BI. Y BEJIMYEHUE JIUH3bI https://m.edsoo.ru/ffOcddle
31 JlaGopaTtopHnas paborta «MccinenoBanre CBOMCTB
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U300paXEHUH B TUH3AX)

Hucniepcust cera. Clio>KHBINM cOCTaB OEJIOTO CBETA.

32 LBer. JTabopaTopHas padora «Habmronenue
JUCIIEPCUU CBETA»
Untepdepennus crera. Audpakius ceera. bubnmoreka [JOK
33 R
JudpaxknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 [ToniepeunocTh cBeTOBBIX BONH. [lonspu3zanus cBeTa Bubmorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 OnTuueckue NpudOPHI U YCTPOICTBA U YCIOBUS UX
0e30MacHOro0 MPUMEHEHUS
36 I'paHMIIBI IPUMEHNMOCTH KIIACCUYECKON MEXaHUKH. bubnuoreka [IOK
IToctynatel cnenuaibHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTETBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJJICHHE bubnnoreka [JOK
BPEMEHU U COKPALLECHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
38 OHeprus U UMIYJIbC PEISATUBUCTCKON yacTHLbl. CBA3b bubnuorexka [JOK
MAaccChl C JHEPTHEN U UMITYJIbCOM. DHEPTHUs TOKOS https://m.edsoo.ru/ffOcfc68
39 KonTponsHas padora «Ontuka. OCHOBBI CIELIMATILHOM bu6nuorexa [IOK
TEOPUU OTHOCUTEIIBHOCTH» https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. Popmyina [Inanka. DHeprus u UMIYIbC bub6nuorexa [IOK
doTtoHa https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHe U uccienoBanue Gporordpdexra. OnbITH A. bubmuorexa [JOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
4 3akonbl Ppororddexra. YpaBHeHHE DUHIITEHHA IS bubnmnoreka [JOK
dotorddekra. «KpacHas rpanuma» potodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbrtsl [1. H. JIeGenena. bubnmnoreka [JOK
XuUMHYecKoe IeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 TexHUuecKre yCTpOMCTBA U MPAKTUYECKOE

npuMeHeHue: GoTo3JIeMEHT, (POTOAATUHK, COTHEUHAs



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

OaTapesi, CBeTOUO]1

45 Pentenue 3amau mo teMe «DJeMEHTEI KBAHTOBOM bu6mmoreka [JOK
ONTUKU» https://m.edso0.ru/ff0d0302
46 Monens aroma Tomcona. OnbiTel Pesepdopna o bubnmoreka [JOK
paccestHuio a-yactull. [lnanerapuast mozaenb atoma https://m.edsoo.ru/ff0d091a
bubmuorexa [JOK
47 IToctynatel bopa
Y p https://m.edsoo.ru/ffOdOafa
Nznydenue u nornomeHrne GOTOHOB MPHU TIEPEX0Ie
48 aToMa C OJTHOTO YPOBHS SHEPrUU HA Apyroi. Buabl Bubmorexa LIOK
P P PYTOH. https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BousiHoBBI€ cBOMcTBa yacTul. Bosiabl ne bpors.
49 Kopryckymnapuo-sonHoBon ayanusM. CIIOHTaHHOE U bubnnorexa [IOK
PHyCKyIIp Y ' https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITy4YCHUE
50 OtkpseiTue paguoakTuBHOCTH. OnbITH Pe3epdopna mo bubnunoreka [JOK
OIPEJIETICHUIO COCTaBa PAJAMOAKTUBHOIO U3JIYYECHHUS https://m.edsoo.ru/ff0d0fd2
51 CsoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. Bnusaue
pPaZMOaKTUBHOCTH Ha )KMBBIE OPTAaHU3MBI
OTtkprITHE IPOTOHA U HeWTpoHa. M30TombI. Anbda-
52 acrag. DIIEKTPOHHBIN U IIO3UTPOHHBIN OeTa-pacial bubmmorexa LOK
P ’ P P P ' https://m.edsoo.ru/ff0d1162
l'amma-uznydenue
OHeprus CB3U HYKJIOHOB B siipe. SIIepHbIe peaKiyu.
53 Snepusblil peakTop. IIpo0iIeMBbl, HEPCIIEKTUBEI bubmorexa [IOK
p p p- 1P > p ’ https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTICKTHI SIIEPHOM YHEPTETUKU
DneMeHTapHble YacTulbl. OTKPBITHE MTO3UTPOHA.
MeTo1bI HAOMIOACHUS U PETUCTPAIIUH dIIEMEHTAPHBIX
. bubnmoreka [JOK
54 gactuil. Kpyrisiii cron «DyH1aMeHTaIbHBIS

B3auMOICUCTBUSA. ENMHCTBO u3nueckor KapTUHBI
MHUPa

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI,
IUIAaHETHI, UX BUAUMOe nBrokeHne. CojlHeYHas CHCTeEMa

56

57

58

Connue. ConHeuHast akTUBHOCTb. VICTOUHUK SHEPTUU
ConHua u 38€31

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3 /b
[JIaBHOM I0CJIEI0BATEILHOCTH. BHyTpeHHEe CTpocHMe
3BE€31. COBpEMEHHBIE ITPEICTABICHUS O
IIPOMCXOXkKAECHUU U dBoronuK ColnHLa U 3BE3]
Muineunsiii [1yte — Hama ["anaktuka. [Tonoxenue u

newxenue Connna B [Nanaktuke. ['anaktuku. YEpHbie
JIBIPBI B siZJpax rajJakTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopus bonbiioro
B3phIBa. PenukroBoe usnyuenue. MeraranakTuka

60

61

Hepemennsie mpobieMbl aCTpOHOMUHT

KonTponbhas pabota «1neMeHThl aCTPOHOMUU U
acTpOoUBHKI

62

O6o06matomuii ypok. Ponb ¢pu3uku u acTpoOHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COITMAIbHOM 1
TUYECKOM cdhepax MesTeTbHOCTH YeTTOBEKa

63

64

65

O6o06matomuii ypok. Poibs u mecto pusuku u
aCTPOHOMHH B COBPEMEHHOM HAay4YHON KapTUHE MUpa

Ob6o6maromuit ypok. Posib puznueckoit Teopuu B
(OpMUPOBaHUY MTPECTABICHUI O (PH3HMYECKOI
KapTUHE MHpa

O6o06maromuii ypok. Mecto hpu3ndeckoil KapTHHBI
MHpa B 00IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTABICHUN O IIPUPOLE

66

Pe3epBHbIil ypok. MarHutHoe mnoJe.




DNeKTpOMarHuTHasE UHYKIUS

PeszepBHblii ypok. Ontrka. OCHOBBI CIENUATIBHOM

67 1
TEOPUU OTHOCUTEILHOCTU
Pesepnbiii ypok. KBanToBas ¢pusuka. DneMeHTbI bubnmoreka [JOK
68 1
ACTPOHOMUH U acTPOPU3NKHU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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