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Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble MeTOnbl MO3HAHUS OKPYKAIOIIETO
mupa. Ponb 3kcniepuMeHTa M TEOPMH B MPOLIECCE IIO3HAHUSA IPUPOIBI.
DKCnepuMeHT B QU3HKE.

MopnenupoBanue (pU3MYeCKUX sBICHUW M TpoueccoB. HaydHble rumoressl.
dusnyecKkue 3aKOHbI U TEOPUHU. |'paHUIlbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHPA, B TPAKTUUECKOMN AEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MTPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxka
Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cuctema otcu€ra. TpaekTopus.
[lepemernienre, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCThH) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMenieHnil u CI0KeHUE CKOPOCTEN.



PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUE. [ 'paduku
3aBUCHMOCTH KOODIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH W IEPEMEIICHUs
MaTEepUAIIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe nazieHue. Y CKopeHne CBOOOIHOTO MaJIeHUsI.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKU IO
OKPYKHOCTH C ITOCTOSHHOM IO MOAYJIFO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepros u yactora oOpamenus. LleHTpocTpeMHUTEN HOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBH>KCHUE CHAPSAOB, IEIHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPALMSA KMHEMATHUYECKUX XaPAKTEPUCTHUK
JIBHOKCHUS.

[TpeoOpa3oBanue ABMKEHUIN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TageHue e B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OPOIIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne ycKkopeHusi CBOOOIHOTO MaJACHHUS.

HampasneHnue ckopocTy P IBUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPEAEIECHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIAY ITyTSMH, HNPOMIECHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIE TNPOMEXYTKM BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS [IapUKa B BSI3KOU JKUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocurenbHOCTH  l'anmunes. Ilepeeii  3akoH  HprotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUUIs MaTepUualibHOM ToUkHU. Tpetnil 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. IlepBasg kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cumna tpenusi. Cyxoe
Tperne. Cuia TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBUX)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHNE aOCOIIOTHO TBEPIOTO TeNa.



MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaumieHus. llnewo cumibl. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOAIUITHUKH,
JB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBus paBHOBECHUS TBEPAOTO Teiia. Byl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3yuyenue nBmkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT uX JAehopMaIlui.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKkoHbl COXPAHEHUA 8 MEXAHUKE

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMITYJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cusbl. MOIIHOCTD CHUJIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHUs YIOpyro
nepopMupoBaHHoil  mipykuHbl.  [loTeHIManpHas dHEpruss Tejla  BOJIU3H
MTOBEPXHOCTH 3€MJIH.

[loTeHunanpbHbie W HEMOTEHUHUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW DSHEPrUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUHU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: BOIAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE OBM)KECHHUE.



[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

W3ydyeHne aOCOIIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOTHI CUJIBI C U3MEHEHHEM MEXAaHUYECKOW 3HEPIUu
Te€JIa Ha IPUMEPE PACTSKEHMS PE3UHOBOTO JKI'YTa.

Paznen 3. MoJgekyasipuast Gu3nKa 1 TEePMOJANHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe naBmwxenue. [uddysusa. Xapakrep ABUKEHHS U
B3aMMOJICUCTBUS YaCTUIl BellecTBAa. MoJleu CTpOEHUsS Tra3oB, KUAKOCTEH U
TBEPABIX T€T U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE 3THX Mojelell. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACAbHOrO rasza. AOCOJIOTHas Temreparypa Kak mepa
CpelHE KWHETUYECKOM SHEpPruH TEIUIOBOrO JBMXKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHMe Menneneepa—Knanenpona.
3akoH [lansToHa. M30mponeccsl B HACaIbHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe NpeacTaBI€HHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3zobapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTMHEHUN.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Mogens onsita llTepHa.

OneITsI, JOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSI.

Monens, wiutocTpupyromias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS MJICAJBHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.



HccnenoBanre 3aBUCUMOCTH MEXKy ITapaAMETPAMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crocoObl e€ n3mMeHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
HEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y AeNIbHAsS TEIIIOEMKOCTh BEILECTBA.
KosruecTBO TEIIOTH NpH TEILIONEPEaAYE.

[Tonsitue 00 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepMoauHamMuku. HeoOpaTuMocTh MpoIeccoB B MpUPO/IC.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACHCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMIOBbIX MaimuHax. KodpuIMeHT Mose3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kodpuumMeHT MOJIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIIOIHEPTETUKHU.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOky u3 OYTBUIKM TOJ JCHCTBHEM CXKATOrO0 BO3AyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3MeHeHne BHYTPEHHEN SHEPIUuM (TEMIIEpaTypbl) TeIa IpH TeIUIonepeiaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kumneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HaceiueHHsli map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
kpucrtamioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUcTayu3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.



TexHuyeckue yCTpPOICTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYECHUS COBPEMEHHBIX MaTEPUaIOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX MapOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS KPUCTALIMYECKOTO BEIlleCTBRA.

JleMoHCTpalus KpUCTaJIoB.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3mepeHre 0THOCUTENBLHON BIIa)KHOCTH BO3AYXa.

Pasznea 4. JnekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3anusl Tel. OJEKTPUYECKHM 3apsan. JlBa BHAAa BIEKTPUYECKUX
3apsnoB. [IpOBONHHKM, OUANEKTPUKH W TOJYNPOBOAHWUKH. 3aKOH COXPAaHECHMS
AIIEKTPUYECKOTO 3apsiia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKUI 3apsia.
Onektpudeckoe mnone. Hanpspk€HHOCTE  dnekTpuueckoro  mois.  [IpuHnumn
CYNEPHO3ULIAN JIEKTPUUECKUX MOJEH. JIMHUKM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabora cun  anekrpocratmyeckoro  mons.  [lorenuman.  PasHocth
nOoTeHUUAIOB. [IpOBOOHUMKM UM AMAJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

DnekTpoéMKkocTh. KonaeHncatop. DIeKTpOEMKOCTh TIIIOCKOTO KOHJEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4eckue yCTpoWcTBa M MPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DBJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLAgu
IIJJACTUH, PACCTOSTHUSI MEXAY HUMH U AUDJIEKTPUYECKON MPOHUILIAEMOCTH.

DHEpPrus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3.1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenune. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIICHUE BEILECTBA.
[locnenoBaTenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIeKTpU4YecKol nenu. KopoTkoe 3aMmbIKkaHue.

OnexkTpoHHass  MOPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTb
CONPOTUBJIEHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAas MIPOBOJIUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B  pacTBOpax H  pacItlaBaXx  JJIEKTPOJIUTOB.
DIEeKTpOIUTUYECKAs: AUCCOUALNS. DIEKTPOIH3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIepMeETp,
BOJIbTMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIIPOBOAHUKOBBIN INO/, TATbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HANPSIKEHHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CmMemaHHoe COeTMHEHNE TTPOBOHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBou pa3psa 1 MpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3MeKTpOABUKYIIEH CUIIbl UCTOYHHMKA TOKA U €r0 BHYTPEHHEIO
CONPOTHUBJIEHUS.



HaOmronenue snexkTpoiusa.

MexnpeaMeTHble CBSA3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMH MAaTeMaTHUKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3yYEHHEM METOJOB HAy4YHOIO
MO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CHUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIWA,
napabosa, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B XKUBOHM npupoje, nuddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsh Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIIOB, JJIEKTPOJIUTHYECKAS JHCCOLMALINS,
rajbBaHHKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIUIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYTUE€), JBUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIy4YEHUS] COBPEMEHHBIX MAaTepualoB, B TOM YHCIE€ HAaHOMAaTepUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEpOKC, CTPYMHBIN MIPUHTED, AJIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe nojie. INeKMpPOMAZHUMHAA UHOYKYUA

IlocTostHHBIE  MarHuThl.  B3aummojencTBUe  MOCTOSHHBIX ~ MarHMTOB.
MarautHoe mnone. Bekrop MarmuTHOM uWHAyKuuu. I[IpuHuomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0JIe MPOBOJHMKA C TOKoM. KapTuHa JHHUN WHIYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO



IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaencTere NpoBOIHUKOB €
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOZlyJib M HalpaBlIeHUE. J[BUKEHUE 3apSKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIDKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykunu @apanes.

BuxpeBoe »ieKTpuyecKoe Ioyie. OJIEKTPOJABIKYIIAsA CUJIa WHIYKIUU B
MIPOBOJHUKE, IBHXKYIEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIGHHME CAMOMHIYKUUHU. OJEKTPOABMXKYLIas cujia
CaMOUHYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHL, UHIYKIHOHHAs [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIIUA MarHATHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiicTtBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM UHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO MOTOKA.

SIBreHnEe CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanne n1eMCTBUs IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznea 5. Kose0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBLE KOJIeOAHUSA
KonebarenrHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMUA.
["apmonnyeckue kosnebanms. [lepumona, wacrora, ammumryda u (asa KoseOaHUH.



[IpyXuHHBIN MasTHUK. MareMaTH4eCcKnii MasATHUK. Y PABHEHHE I'apMOHUYECKHUX
konebanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJICAIbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AIEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPIUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXarOUUMX KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHMUs.

[lepemenHpiii TOK. CHHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tparcdopmarop. [Ipon3BoacTBo, mepeaada U MOTPEOSICHHE DICKTPUICCKOM
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU IPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyecknue yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHE: JIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MasITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pezonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu MOCNENOBAaTEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MajbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, yciioBUd pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiKHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.



DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opueHtanus BektopoB E, B, V B anekrpomarautHoii BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpakius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Paqnonokanys.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyecknue yCTpOMCTBa M IPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakiuy MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroneHue cBsS3UM I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJieOaHU.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
IpeIoMJIEHUE, MOJIApU3alus, udpakiuns, UHTepPEepeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbId HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI IpeIOMIIEHUS cBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceera. CrnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomue U pacceuBaromiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHME W ONTHYECKash cujia TOHKOW JuH3bL. [locTpoeHue uzoOpaxeHuilt B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKONU ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpakaus ceta. [JudpakunumonHas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAaKCUMYMOB TIPH  TAJ€HAM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpPONUCTBA M MPAKTUYECKOE NPUMEHEHHWE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHUE CBETa.
OnTuyeckue mpuodOpBHI.

[TotHOE BHYTpEeHHEE OTpakeHre. Moellb CBETOBOA.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCKoa.

Hab6mronenune natepdepeHnm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[Toy4yenue cuexTpa ¢ MOMOIIBIO TIPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEHIETKY.

HabGmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

H3mepenne mokas3aTesi mMpeOMIICHHS CTEKIIa.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

HaOmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymnartsl
CIIEIUATLHOW TEOPUHU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHHU U COKPAILCHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YacCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmul KAHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMIyJibC (POTOHA.



Otkpritre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dorordpdekra. Ypasuenue DiHIITeHHA A1 Porodddekra. «KpacHas rpaHunar
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHaudeckue yCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: (HOTODIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oTodhdEKTa.

Ceeroauo.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJOPOIA.

BousiHoBBIE cBOMcTBa yacTull. Bosnbl 1e bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCMEPUMEHTHI, JI0KA3bIBAIOIIUE CIOXXHOCTh CTpoeHUsl snapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CoiicTBa anbda-, Oera-, TramMMa-u3ITy4CHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anwda-pacnag. OIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacmaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.



Snepneie peakunu. [lenenue u cuHTes saep.

Anepurpiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl ¥ MEPCHIEKTUBHI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI AIEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoeicTBrs. EAMHCTBO hu3HUECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE NMPUMEHEHHUE: T03UMETP, Kamepa
BunscoHa, siaepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Otanel pa3BuTHA acTpoHoMuU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3NBI, IIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucrtema.

Comane. ConHeuHast akTUBHOCThb. Mctounuk sHeprun ConHUA M 3BE3I.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEIACTABICHUS O MPOUCXOXKACHUU U 3Boonnu CoiHIa U
3BE31. DTambl )KU3HH 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxkenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PenTMKTOBOE M3TydEHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONPENeNICHUs TOJI0KEHNS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1st CeBEepHOro NOJyIIapus U IPKHUE 3BE3IbI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O0o0maromuee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATUYECKOU chepax MesTeTbHOCTH YeJI0BEeKa, POJib U MECTO (PU3UKHU



¥ aCTPOHOMHHU B COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb (PU3HUUECKON TEOpUHU
B (OpPMHUPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
bU3NYeCcKOl KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yyenue xkypca ¢uszuku 0a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
y4ETOM COJAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAay4HOTO
MO3HAHUA: SIBICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: peUIEHHWE CHCTEMBI YPAaBHECHUH, TPUTOHOMETPUUYECKUE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOECKIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHne MIOMAIU TIOCKUX (GUryp u oobeéMa Ted.

buonocus: »nexTpuyeckue SBICHUS B KUBOW TMPHUPOJE, KoJieOaTeIbHBIC
JBH>KCHUSI B )KMBOM MPUPOJIE, ONITUYECKUE ABJIICHUSI B )KUBOW MPUPOJIE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIAYECKASI CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJu3.

l'eocpagua: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEPATOp TMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHasi barapes.



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

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHBb) JOJKHO OOECICUHUTH JOCTIKCHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE Peajv3alli OCHOBHBIX HaIlpaBJIICHUN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA UHCTUTYTaAMU B COOTBETCTBHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYKaIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHIMIOJHATH pabOTy B  YCJIOBHUSX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlICHUs, HaXOIUTh ApryMEHTHl MJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHl (DPU3MUECKOTrO COJIEpX,aHUS B pas3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C y4€ToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTU
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO HSPYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHONM  pedJeKcud KaKk  OCO3HaHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



UCIIOJIb30BaTh MPUEMBI Pe(IIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peleHns;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHI)KCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OIIHUOKH.

B mpouecce nOCTHMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS IMPOTPAMMBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOLIMOHAJIbHBIN WUHTEJIEKT, IIPEANOIararoIymi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMSs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIILHOE
COCTOSIHUE, BUETh HAMPABICHUS PA3BUTHUA COOCTBEHHOW AMOIIMOHAIIBHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAIIEHBIM U3MEHEHHSIM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIICHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh YMOLIMOHAIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKHU HU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKON TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIIWs, IUIABJICHUE, KPUCTAJUIU3AlIUS, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHUE, UCTOJNB3Yysl (PU3NUYECKUE BEIIMYHMHBI:
KOOpAMHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(bU3NYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHUS W EIUHHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrys XaOTUYECKOTO JBMXKCHUS MOJICKYJ, CPEHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
o0O3HAaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIE, HAMPSXKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHAIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONB3Ys (PU3UUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANIEKTpUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasziuyaTh CIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (DU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTUYECKH HETIPOTHBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYEOHOW U HAyIHO-TIOMYJIAPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyNme C BBIIOJHEHUEM pPa3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sifjpa MpU PEIIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aWMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHus, audpakuus W TOJSpU3alMs  CBETa, JHCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMUHBIX  Cpela) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIHUS MarHUTHOrO mojisi, cwia Ammepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAas CWUJia JIMH3BI, MPU OMHUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHIMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTb (HOPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITh HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl TPOBOIHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEITUYHH, TTPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JESATETLHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BBIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DHU3UYECKHE BEIMIUHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTMIOYKY PaCCYXJICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH TOJIyYaeMyr0 HH()OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQXKJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHNE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne i/

KoauuecTBO 4acoB

Paznesn 1. DU3UKA U METO/bI HAYYHOI'O ITIO3HAHUA

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

1.1 Ddusnka 1 METOIBI HAYYHOTO II03HAHUS 2 bubmorexa LOK
' g i https://m.edso00.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6nuoreka [IOK
2.1 Kunemaruia S https://m.edso00.ru/7f41bf72
bu6nuoreka [IOK
2.2 Hunamuia ! https://m.edso00.ru/7f41bf72
6
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE bubnnorexa LIOK
' p https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pasgen 3. MOJIEKYJISIPHASI ®U3NKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
3.2 OCHOBBI TEPMOAUHAMUKHU 10 Bubmorexa ITOK
' PMOA https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnunorexa [IOK

®a30BbIe 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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

4.1 DIIeKTpOCTaTHUKA 10 bubmotexa [JOK
' P https://m.eds00.ru/7f41bf72
42 [TocTostHHBIM 25ekTpruyeckuil TOK. TOKU B 12 bubnmoreka [JOK
' Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2z
PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

11 KJIACC

DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
) NMPOrpaMMblI KonuyecTBo yacos o0pa3oBaTe/ibHbIE
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 bubmmoreka [JOK
' WHTYKITAS https://m.eds00.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 bubnnorexa [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE ) bubnmnoreka HOK
' BOJIHBI https://m.edso0.ru/7f41c97c
10 bubmuorexa [JOK
2.
3 Onrriia https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 bubmmoreka [JOK
' OTHOCHUTEBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [{OK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue aToma 4 bubmuoteka [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
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH ! bubanorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paszpnen 6. OBOBIHIAIOIIEE IOBTOPEHUE
6.1 O6o6uiaromiee MOBTOPEHHE 4 bubmmorexa [IOK

Hroro no pazneny

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
ara undpoBbie
Nen/m | Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
dusnka — HayKa o MPUPO/IC.
1 Hayunsie MCT(}),K bl nofHapHI/Iﬂ 1 bubmorexa HOK
o A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Poaw u mecTo pusuku B
5 (hopMUPOBaHHH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIFOIeH
MexaHndeckoe JBHKEHUE.
3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE nIpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEeHHOE MPSAMOIUHEIHOE 1 bubmuoreka [IOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e
6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.
7 JIBr>keHUEe MaTepuaIbHOM TOUKH 110 1 bubmorexa HOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunnun oTHOCHTENBbHOCTH [ amuest. 1 bu6mmoreka [IOK



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

NHepuuanpHble CUCTEMBI OTCUETA.
[Tepssiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 CyInepro3uiuu cuii. Bropoii 3akon bubmmorexa [TOK
yrep H ' P . https://m.edsoo.ru/ff0c3be8
HreroTona nist MaTepuanbHOM TOUKU

10 Tperuii 3akon HerotoHa st bubnnoreka HOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TAroreHus. Cuna

11 Tsokectu. [lepBas kocMuveckas bubmorexa LHOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaduumeHt tpenus.

13 Cuna C(P;H OTI/IBJ‘IGI(-IbI/Iq:[ pu BnieHI/IH bubmorexa HOK

P e https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIH ra3e
[TocTynarenbHOE U BpalaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cuisl. [liteuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEla
NMnynbsc maTepualbHONM TOYKH,

15 CHUCTEMBI MaTEPUATIBHBIX TOUYEK. bubnuorexa [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBUKEHUE
PaGoTta u MOIITHOCTH CHITBIL.

16 Kunernueckas 3Heprusi MaTepuagIbHON bubnnorexka [JOK
ToukH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUun

17 [ToTennuanpHas SHEPTHSL. bu6mmoreka [IOK
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[ToTenumanpHas SHEPTUs YIPYTO
ne(OpMUPOBAHHOMN MPY>KUHBL.
[ToTenunanpHas Heprus Tena BOIU3U
MTOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

[TorennuansHble U HEMOTEHIIUATBHbIC
cuiibl. CBA3b paboThHI

18 HENOTeHIIUAJbHBIX CHUJI C U3MEHEHHUEM 1 bu6mmoreka [IOK
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUHU
Jlaboparopuas padota «VccienoBanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM

19 MEXaHWYECKON PHEPTUH Tea Ha 1
MIpUMepe PacTSKEHHs] PE3UHOBOTO
KTyTa»

KonTponbHas padota no teme
20 «Kunemaruka. Jlunamuka. 3aKOHBI 1 bubmorexa HOK
' ' https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHHUKE)
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
21 KMHETHYECKOM Teopuu. bpoyHoBCcKoe 1 bubmmorexa [OK
pH. HpoyH https://m.edsoo.ru/ffOc4dc2
neuxenue. Audoysus
XapakTtep ABUKEHUA U bubnnoreka [JOK

99 B3aMMOJEUCTBHS YaCTUI] BEIIECTBA. 1 https://m.edsoo.ru/ff0c4dc2
Mogenu cTpoeHus ra3oB, XUIKOCTEH U
TBEPABIX TEN

23 Macca mosexyan. Konnuectso 1 Brbmorexa [IOK
pemectsa. [locTosHHas ABOrapo https://m.edsoo.ru/ff0c4dc?2

24 TennoBoe paBHOBecue. TemnepaTtypa 1 bubnuorexa [IOK
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u e€ uzmepenue. lllkana remneparyp
Henscns

https://m.edsoo.ru/ffOc4dc2

WUneansusiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TemIepaTypa Kak Mepa
26 cpeaHel KHHETUYECKON SHEPIUHU bubnuorexa [JOK
JBIKEHUS MOJICKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona
bubmuorexa [JOK
27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI https://m.edso0.ru/ffoc511e
Jlaboparopuas padota «VccienoBanue bubmmoreka [JOK
28 3aBHCHUMOCTH MEXy MapameTpamMmu https://m.edsoo.ru/ff0c511e
COCTOSIHUS pa3peKEHHOTO Ta3ay
29 W3omporeccsl B ueanbHOM raze u ux bubnuoreka [IOK
rpau4ecKoe MmpecTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 crroco0nI e€ m3meHeHus. KonudaecTBo bubmuorexa [JOK
TEII0ThI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HJICATEHOTO
rasa
bu6mmorexa [IOK
31 Buyet Terutonepe ia https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTh BEIIECTBA.
32 KonmgecTBo TeruoTs! npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AauabaTHbINA MpoIIece
33 IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bubmuoreka [IOK

MPUMEHEHHE K U30IpOoIIeccaM

https://m.edsoo.ru/ffOc5efc
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Heo6paTumocTs nporeccoB B

34 npupojie. Bropoii 3akoH bubmmorexa [JOK
PHPOAE. BTOP https://m.eds00.1u/ff0c6230
TEPMOJIUHAMUKHI
35 [Tpunun nevicreus u KII/ TenmoBoi bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
36 Hukn Kapro u ero KIT/ https://m.edsoo.ru/ff0c600a
37 DKOIOTHYECKHE TIPOOIEMEI bubsmorexa [IOK
TeII03HEPreTHRA https://m.edsoo.ru/ff0c600a
38 O6o06maromuii ypok «MolteKysipHast bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 «MounekynspHas puznka. OCHOBBI bubmmorexa [JOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS 1 OTHOCUTENbHAS
41 BJIQKHOCTH BO3yxa. HackleHHbI! bubmmorexa [OK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe TeIa. AHU3OTPOIHS bubnuorexa [JOK
CBOMCTB KpucTauioB. XKuakue https://m.edso0.ru/ff0c65f0
kpucTtaibl. COBpeMEHHbBIE MaTepHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL.
43 V nenpHas TEmIoTa MIaBICHUS bubmmorexa LOK
’ https://m.edsoo.ru/ff0c6708
CyOmmmartust
44 YpaBHEeHHE TEIJIOBOTO OajlaHca bubnmuorexa [JOK
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Onexrpuzanus Ten. JIEKTPUIECKUN

https://m.edsoo.ru/ff0c6820

bubmuoreka [JOK

45 3apsia. JBa BuIa DIEKTPUYECKAX
pan. J{ a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOAHUKH, TURJICKTPUKHU U
46 H:JI OBOJIHUKH 3aK(I:H COXpaHEHHUS buGnnorexa LIOK
yip ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumoneiicTBue 3aps10B. 3aKoH
47 Kynona. TouedyHbIN 3JIeKTpUISCKUI bubnmorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 3IEKTPUUECKOTO
48 noss. [IpuHuun cynepno3unuu bubnmnoreka [JOK
BJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui anekTpocTaTuuecKoro
49 noxad. I[Torennuan. PasHocTs bubmmorexa [TOK
’ fait. https://m.edsoo.ru/ff0c6f00
MOTEHIINATI0B
IIpOBOIHUKY U OUDIEKTPUKU B
50 3J'IpeKT OCTATHYECKOM noljie bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTD
bu6mmorexa [IOK
51 OnexTpoéMKocTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKeHHOr 0 bubmmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopHas pabota "3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
94 [IpuHIMIT NEHCTBUS U IPUMEHEHUE bubnmoreka [JOK
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KOH/JIEHCAaTOPOB, KOMMMPOBATBLHOTO
amnmnapara, CTpyHHOT0 pUHTEPA.
DnexTpocTaTHuecKas 3aluTa.
3a3emIieHue AIEKTPOIpUOOpPOB

https://m.edsoo.ru/ff0c72c0

DNEeKTpUUECKU TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.

bubmuorexa [JOK

55 Cuna toka. Hampsokenue.
P https://m.edsoo.ru/ff0c72c0
Conporunenue. 3akon Oma 11t
y4acTKa [enu
[TocnenoBarenvHOE, MapaIebHOE,
CMEIIaHHOE COEINHEHNE
56 IPOBOIHUKOB. JlabopaTopHas pabora bubmmorexa LHOK
p ’ PATOPHAT P https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHoOro CoeIMHeHUs
PE3UCTOPOB»
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnuotexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 71 OJIHOM (3aMKHYTO)
anekTpudeckon uenu. Koporkoe
bu6nmoreka [JOK
58 3ambikanue. JlaboparopHas padota
https://m.edsoo.ru/ffOc7ae0
«M3mepenne DJIC ucTtouynnka ToKa u
€ro BHYTPCHHETO CONPOTUBIICHHS
DJIEKTPOHHAS MPOBOJUMOCTD TBEPABIX bubnuorexa [JOK
59 METAILIOB. 3aBUCHUMOCTD https://m.edsoo.ru/ffOc7ae0
COIPOTHBIICHUS] METAJIIOB OT
TeMriepatypbl. CBEpXIPOBOIUMOCTh
60 DJIEKTPUYECKUH TOK B BAKyyMe. Brbmmorexa LIOK
CBOFCTBA ATEKTPOHHBIX TTYUKOB https://m.edsoo.ru/ffOc7ae0
61 [TonynpoBOIHUKH, UX COOCTBEHHAS U bubnmoreka [JOK
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IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexoxa. IloaynpoBogHUKOBBIE
PUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpax U

62 pacriaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPONIUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTpUYECKHU TOK B razax.

63 CamMOCTOSITeTbHBINA U 1 bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexkTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH
O6o06maromuit ypok bubnmnorexa [JOK

65 1
«INEeKTPOIMHAMMKA» https://m.edsoo.ru/ffOc88be
KonrtponbHas pabota no reme

66 «Quekrpocratuka. [TocrosHHBIM 1 bubnnorexka [JOK
JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 Pesepnblii ypok. KonTponsHas 1 bubnnoreka [JOK
pabota o Teme "DIeKTpoArHAMHKA" https://m.edso0.ru/ff0c8c56

68 PeseprubIil ypok. O600maromui ypok 1 bubmuorexa [JOK
o reMaM 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/IS[ :)I;l[()l;l;?)]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U X

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarsuTHO€ noJje NpOBOJHUKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeMCcTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha
5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. Pabota cumnsl Jlopenia
OnekTpoMarauTHas UHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1 bubnuorexa [JOK
MHIYKIWH. 3aKOH 3JIEKTPOMarHUTHOM https://m.edsoo.ru/ff0c9df4
nHaykiuu Gapanes
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Jlaboparopnas pabota
«MccnenoBanue SBICHUSI
AIIEKTPOMATHUTHOW HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTB. SIBIICHUE
camouHykiuu. 9J{C caMOMHAYKLINH.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE IoJie

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JJIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs II€Yb

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

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. SHGKTPOMaFHI/ITHaﬂ UHIAYKOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
DNeKTpOMarHuTHasi UHIYKIUS»

CB00O/IHBIE MEXaHUYECKUE
Kosnebanus. ['apMoHHUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU ¥ MAcChl Tpy3a»

Koneb6arenbubiii koHTYp. CBOOOTHBIC
OJICKTPOMArHMuTHBIC KOJIGGaHI/ISI B
UJeabHOM KOJIeOaTeTbHOM KOHTYPE.

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820
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Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3akon

15 COXPaHEHUsI D)HEPTUHU B UACATLHOM bubnnorexa LHOK
p p https://m.edsoo.ru/ff0cb9c4
KOJIeOaTeIbHOM KOHTYpE
[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyKIeHHbIE
16 MexaHU4YecKue Kojiebanus. Pe3oHanc bubmmorexa LIOK
) ' https://m.edsoo.ru/ffOcbb86
BriHyX/1€HHBIE 3JIEKTPOMArHUTHBIE
KoseOanus
[lepemennsbiii Tok. CHHYCOMIANBHBIN
MepeMeHHbII TOK. MOITHOCTH
17 IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U bubmmorexa LIOK
13 ’ e https://m.edsoo.ru/ffOcbd34
JIEHCTBYIOIIEE 3HAUCHHE CUITBI TOKA U
HaIpsHKEHUS
Tpancdopmarop. [IpousBoacTso,
18 HS ez[j:{apn HOTp e6JII)eHHe bubnmorexa [JOK
p . p https://m.edsoo.ru/ffOcbd34
AIEKTPUIECKOMN IHEPTUN
YCTpOUCTBO U MPAKTUYECKOE
19 MIPUMEHEHHUE 3IEKTPUUECKOTO 3BOHKA, bu6nmorexa LIOK
reHeparopa NepeEMEHHOr0 TOKa, JIMHUMN https://m.edsoo.ru/ff0cc324
AJIeKTpoIepeaad
DKOJIOTHYECKUE PUCKHU TIPU
MIPOM3BOJICTBE DIIEKTPOIHEPTHH.
20 Kp JILTYpa I/ICHOJIB30]:)aHI/I}Ip bubmmorexa TIOK
YARTYP . https://m.edsoo.ru/ffOcc324
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
JKU3HHA
21 MexaHu4eCcKUe BOIHBI, YCIOBUS bu6muoreka [IOK

pacnpocrpanenus. [lepuon. Ckopoctsb

https://m.edsoo.ru/ffOcca54
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pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunble U IPOJOJIBHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh

bubnmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBolcTBa U ckopocTh. [1lkana bubmorexa LOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeIJ)'IeBE eHI/Ii ?’ai%BI/ITI/Ie CpeNCTB bubmmorexa [JOK
A ’ e https://m.edsoo.ru/ffOccfeQ
cBsi3u. Pagmonoxarus
o5 Konrponsnas padora «Konebanus u Bbu6mmoteka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHne
26 CBETa B OAHOPOIHOM cpene. TodeuHbIit bubmmorexa [TOK
AHOPOI pese. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyy cBeTa
OTtpaxkeHne cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoenue nsodpakeHuit B brbmmorexa [IOK
’ P P https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKajie
[Ipenominenne ceera. [lonHoe
28 BHYTpEeHHEE oTpaxkeHue. IIpenenbHblil bu6muoreka [JOK
YT OJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 JlabopaTtopHas pabota «3mepenne bubnuotexa [JOK
[OKa3aTelis IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenne nzodpaxeHuii B
30 muH3e. Dopmyria TOHKOM JTMH3BI bubmorexa HOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4yeHue JTUH3bI
31 Jlaboparopnas pabota



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanue CBOUCTB
M300pakKeHUH B JIMH3aX»

Hucniepcus cBera. CIOXKHBIN cOCTaB
6enoro csera. LIer. JlaboparopHas

bu6nmoreka [IOK

32
pabora «Habmoienue nucrepcun https://m.edsoo.ru/ff0cddle
CBETa»
HNutepdepennus cera. udpakius bubnnorexa [JOK
33 N
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI M yCTPOMCTBA U bubmmoreka [JOK
YCJIOBHS MX 0€3011aCHOT0 MTPUMEHEHUS https://m.edsoo.ru/ff0cf02e
['panuIBl TPUMEHUMOCTH
KJIaccuueckor MexaHuku. [locTynarsl bubnnorexa [JOK
36 .
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameaJieHre BpPEMEHH U COKpAILEHUE bubmmorexa [TOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 ‘{aCTli/I bl CB}ISBy Macfm C DHEprueu u Bubmmorexa [IOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka.
39 OcCHOBBI crielIUaIbHOM TEOPUH Bubmmorexa [IOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCUTENEHOCTH»
40 ®oronsl. opmyna [1nanka. Jueprus bubmuorexa [JOK
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBbITHE U HCCIIET0BAHUE bubmuotexa [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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

dororddekra. OnbiTer A. T
CroseroBa

https://m.edsoo.ru/ffOcffc4

3akonbl potorddekra. YpaBHeHUE

bu6nmoreka [IOK

42 i i .
inureiia s Qorodpera https://m.eds00.ru/ff0d015e
«Kpacnas rpanuna» horosddexra
HaBnenne cBeta. OnbiTel 11. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmmorexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
44 MIPAaKTUYECKOE IPUMEHEHHUE: bubmmoreka [JOK
dhoTo3eMeHT, (OTOIATUHK, https://m.edsoo.ru/ff0d04a6
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3aga4d nmo reme «JIE€MEHTHI bubnnorexa [IOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pezepdopaa no paccesHuio o-4actu bubmmorexa [TOK
PROPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 I1 b
OCTYHATH Hopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u normoiienne GoToHOB
48 1} I/I}ll'lqe exojie aTOMeIlH co H(()ll)"O OBHS bubmorexa HOK
P pexol . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha OpyTroi. Bujapl ciekTpoB
BonnoBsie cBolicTBa yacTuil. BosHbI
ne bpoins. Kopnyckynsipro- bubmuorexa [IOK
49 .
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3 TyICHHE
50 OTKpbITHE paTuOaKTUBHOCTU. OMBITHI bubnmoreka [JOK

Pesepdopaa no onpexnenenuio cocrasa

https://m.edsoo.ru/ff0d0fd2
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PaaOaAKTUBHOI'O U3JTYUCHUSA

o1

52

53

54

55

56

S7

CgoiicTBa asiba-, 6era-, raMma-
n3iydyeHus. Biousnue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpTraHHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIA U IO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiryueHue

DHeprus CBA3M HYKJIOHOB B sifIpe.
SnepHbie peakiuu. SnepHbIil peakTop.
[IpoGnemsbl, MepCeKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SICPHOI
SHEPTETUKHU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo/pl HaOMo1eH s U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(u3nuecKoil KapTUHBI MUPa

Bun 38é3nnoro neda. Co3sesnus,
SIpKI/Ie 3Bé3)II)I, IIJIAHETBI, UX BUANMOC
nemxedne. ColHeyHas cucTeMa

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3 ]

3BE3MBI, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTTABHOM
[IOCJIEI0BATEILHOCTH. BHyTpeHHEE

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

cTpoeHue 3B€311. CoBpeMEHHbIE
IPEACTaBICHUS O IPOUCXOKACHUH U
sBosronnu ConHna u 3BE31

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u nBuxenne CosHLa B

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d0e38

o8 lNanaktuke. I'anmaktuky. Y€pHbIe IbIPHI
B AJIpax TaJaKkTUK
Bcenennas. Pazberanme raiakTuk. bubnnorexa [JOK
59 Teopus bonbmioro B3peIBa. https://m.edsoo.ru/ff0d0e38
PennkroBoe uznydeHue.
Meraranaktuka
bubmuoreka [{OK
60 Hepemennsie mpo0ieMbl aCTPOHOMUHT https://m.edso0.ru/ffod0e38
61 KonTposbsHas pabora «1eMeHThI BH6J?HOTeKa LHOK
ACTPOHOMMUH 1 ACTPODHIUKM https://m.edsoo.ru/ff0d1784
O6o6matomuit ypok. Ponb ¢pusuku u bubnnorexa [JOK
ACTPOHOMUHU B DKOHOMHUYECKOM, https://m.edsoo.ru/ff0d1784
62 TEXHOJIOTHYCCKOH, COLIMATLHON B
THUYECKON cdepax JAesITeIbHOCTH
YelioBeKa
O6o6maromuit ypok. Pois u Mmecto bubmmoreka [JOK
63 (bU3MKHM U aCTPOHOMMUU B https://m.edsoo.ru/ff0d1784
COBPEMEHHOM HAYYHOU KapTUHE MUPA
O6o0maromuii ypok. Pons bubnuotexa [JOK
64 ¢uznveckoii Teopun B HopMupoBaHUH https://m.edsoo.ru/ff0d1784

MPECTaBICHUN 0 (hU3NYECKOM
KapTHHE MHpa
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Oo6o06maromuit ypox. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

65 1
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABICHUN O IPUPOJIC

66 PesepBHBI ypoK. MarHuTHOE TIOJIE. L Brbmorexa [IOK
D ITEKTPOMATHHTHAS HH/YKIHS https://m.edsoo.ru/ff0d1784
Pesepubiit ypok. Ontuka. OCHOBBI bubnunoreka LIOK

67 CIIEIUATBHON TEOPHUH 1 https://m.edsoo.ru/ff0d1784
OTHOCUTEIBHOCTHA
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DeMeHThI aCTPOHOMHUHU U 1 Bubmiorexa OK

p https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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