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COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasnen 1. ®u3nka U MeTOABI HAYYHOI'0 IO3HAHUS

®uzuka — Hayka o npupozae. Hayunsle MeTONBI MO3HAHUS OKPYXKAIOILIErO
mupa. PoJib 3kciepuMeHTa ¥ TEOPHUH B IIPOLIECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (hu3uKe.

MopaenupoBanue (pU3MYECKUX SBICHHA U TpoleccoB. HayuHble TMIOTE3BI.
duznyueckre 3aKOHbl U TEOpUHU. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponbp u mecto ¢usuku B (HOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M ULU(DPOBBIE HU3MEPUTETbHBIE NPUOOPHL, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBmkeHHEe. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBH)KCHUSI.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, CKOpPOCTh (CpelHsIsi CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MATEpUAIbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBbI KOOpIWHAT.
CrioxeHue nepemMenieHui U CJI0)KeHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOpEHHOE MPSIMOJIUHEHHOE ABMKEeHHE. [ 'paduku
3aBUCHUMOCTH KOOpJAMHAT, CKOPOCTH, YCKOPEHUs, MYTHU U NepeMelICHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBoboiHOE TazieHne. Y CKOpeHHe CBOOOTHOTO T1aJICHHMS.

Kpusonuueiinoe nBuxeHune. /[BrukeHre MaTepruaibHOM TOUKHU IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHAss CKOPOCTb.
ITepuon u wactora obpatieHust. L{leHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyecknue yCTpOMCTBA M NPAKTHUYECKOE TPUMEHEHHUE: CIHIOMETP,
JIBUKEHUE CHAPSOB, LIEMTHBIC U PEMEHHBIE MTEpEaadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KNHEMAaTHYECKHX XapaKTepUCTHUK
JIBH>KCHUSL.

[IpeobOpazoBanne IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTRE.

Habmronenue nBrxeHus: Tejia, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3MepeHne yckopeHusi CBOOOIHOTO T1aJICHHUS.

Hanpasnenue ckopocTu npu IBUKEHUU MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3yueHne HEPaBHOMEPHOIO JIBUKEHHUS C LIEIBIO OMPEACICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanne COOTHOLIEHUS MEXKIAY NyTSAMH, NPOMAECHHBIMU TEJIOM 3a
MOCJICIOBATEIIbHBIE PABHBIE IIPOMEXKYTKH BpPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHune aBUKEHUS 1IapyKa B BSI3KOU KUJKOCTH.

N3yuenue aBuxkeHMs Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutensHOCcTH  [anmunesa. IlepBeiii  3akoH  HbroToHa.
NuepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoii 3akoH HeroToHa miis
MarepuagbHOU TOUkU. Tpernil 3aKkoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Tspkectu. IlepBas kocMHueckas
CKOpOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl TpeHust (mokos, ckoyibxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHHs! CKOJbKEHUS U cuiia TpeHus nokos. KoadduuueHt tpenus.
Cuna conpoTUBIICHUS MPU ABUKECHUU TEJIa B KUJKOCTH UJIU rase.

[ToctynarenbHOe U BpalaTeabHOE ABUKEHHE aOCOMIOTHO TBEPIOTO TEJIa.

MOMEHT CHJIBI OTHOCHTENBHO OCH BpamieHus. [liedo cuibl. YcmoBus
paBHOBECHUSA TBEPIOTO TEA.

TexHu4eckrue YCTpOWCTBA W NPAKTUUYECKOE NPUMEHEHUE: TMOJIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBneHNE UHEPLIUU.

CpaBHeHHE Macc B3aUMOJECHCTBYIOIINX TEJL.

Bropoii 3akon Herotona.

N3mepenne cuil.

CiioxeHune cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(OpMaIIiH.

HesecomocTs. Bec Tenma npu yCKOPEHHOM MOABbEME U TTAJICHUH.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbIKCHUS.

YcnoBust paBHOBECHS TBEPAOIO Tela. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yueHune nBuxeHUs OpyCcKa 0 HAKJIOHHOM IJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTHU, BO3HUKAIOIIMX B MPYKUHE U
pe3UHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnenoBanue yciioBUM paBHOBECUS TBEPAOrO Teja, HUMEKOLIEro OCh
BpAILICHUS.

Tema 3. 3aKoHnvl cOXpanHeHus 6 MexXaHuke

Nmnynsc maTtepuanbHOM TOYKM (Tena), CHUCTEMbl MaTEpPUANIbHBIX TOYEK.

Nmnynase cwiibl 1 MU3MEHEHHE HMMITyJibca Teia. 3aKOH COXPaHEHHUS HMITYJIbCa.
PeakTuBHOE NBUKEHME.

Pa6ora cuiibl. MOIIHOCTD CHUJTBI.

Kunernueckass sHeprus marepualibHOM Touku. Teopema 00 H3MEHEHUH
KWHETUYECKON SHEPTUM.

[TorenunanbHas SHEprus. [TorenunanbHas SHEprus yIpyro
nedopMupoBaHHOM NpykUHBL. [loTeHIMaIbHAS YHEPTHS Tejla BOJIU3U MOBEPXHOCTH
3emiu.

[loreHnManbHBlE U HENOTECHLUHANbHBIE  CHJIBIL. CBsi3b  paboOTHI
HETMIOTEHIUAJIBHBIX CUJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHMSI MEXAaHUYECKOM SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOLOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBUXKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUKEHME.

[Tepexoa MOTEHIIMATBLHON YHEPTUH B KHUHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomuvl

N3yuenne abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

Uccnenosanue cBsizu pabOThI CUJIbI C U3MEHEHHUEM MEXaHWYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSKEHUST PE3MHOBOIO KI'yTa.

Paznen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJUHAMUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU M UX OIMBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwxkenue. [uddy3us. Xapakrep ABMXKEHHUS H
B3aMMOJCHCTBUSL 4YacTHUIl BellecTBa. Moneln CTpOEHUsi ra3oB, JKUJIKOCTEH H
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeieid. Macca u
pa3Mmepsl MoJiekyn. KonnuectBo BemecTsa. [locTossHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  wuaeanbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpUHM HcaNbHOro raza. AOCOJIOTHas Temreparypa Kak mepa
CpeIHEN KHWHETMYECKOM 3JHEPruM TEIUIOBOrO JBMKEHMs dactul rasa. l[llkama
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHneneeBa—KianeipoHa.
3akoH /lanbToHa. M30mponeccsl B UACAaIbHOM Ia3e C MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBiIeHHE H30MPOLIECCOB: H30TEpPMa, M30X0pa,
n3obapa.

TexHuueckue yCTpOHWCTBA M IPAKTHUYECKOE NPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OMmBITBI, JOKA3BIBAIONINE JAUCKPETHOE CTPOCHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COETMHEHHM.

OmnbIThl 110 TP PY3UN KUAKOCTEH U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKECHHUSI.

Mopens onbita llTepHa.

OnbITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJIECUCTBHSI.

Mogens, HUIICTpUpyoLIas NIpupoay AaBJIEHUS ra3a Ha CTEHKH COCYJa.

OnbIThl, WUIIOCTPUPYIOUIUE YPABHEHHE COCTOSHUS HJI€aIbHOIO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

OmnpeneneHne Macchl BO3AyXa B KJIAaCCHOW KOMHAaT€ Ha OCHOBE M3MEPEHMIA
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATYphl BO3AyXa B HEH.

Hccnenoanune 3aBUCHMOCTH MEXIY MapaMETPaMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ochosbl mepmoouHamuxku

TepmonnHaMuueckass CUCTEMA. BHYTpPEHHsISI dHEPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ u3MeHeHus. KonruecTBo TemioTel U paboTa. BHyTpeHHss
DHEpPrusi  OJHOATOMHOTO  MJAEAIbHOrO  raza. Buael  Temonepenaydw:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y A€NIbHAsI TEIIOEMKOCTh BEILECTBA.
KonuyecTBOo TEIIOTHI IPH TEILIONEPEIaYE.

[Tonssitue 06 agmabatHoM mnpouecce. IlepBbIl 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHre TEepBOro 3aKOHA TEPMOJAMHAMHUKUA K u3omporeccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTumMoCTh Po1IeCCOB B IPUPO/IE.

TenmoBble  MamuHbl.  [IpuHOMOBL  JEWCTBUS  TEIUIOBBIX  MAIIHWH.
[IpeoOpazoBanusi >HEpruu B TeEIUIOBBIX MamuHax. KoadduiumeHt mnose3Horo
nercTBus TeruioBod MammHbl. I{ukn KapHo m ero ko3¢g@UIMEHT IOJIE3HOTrOo
JEUCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPT€TUKH.



TexHuueckue YCTpOHWCTBA M MPAKTUUYECKOE MPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPUICHWU PAOOTHI: BBUIET
npoOKU M3 OYTHUIKM TOJ JEWCTBHEM C)XKaTOro BO31yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTEM TpeHHs (BUICOEMOHCTPALINS).

N3MeHeHne BHYTpEHHEN sHEpruu (TeMiieparypsl) Tella NpU TEeIulonepeaaye.

OmnpIT 10 a1MabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3TYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENsI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEIIS.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomwi

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnusie cocmosanus eeuiecmea. Dazosvie nepexoonl

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kunenue. AOGCoOIOTHAS U
OTHOCHUTEJIbHAsI BIIAXKHOCTh BO3Ayxa. HacellieHHbIM mnap. YaenbHas TemiaoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KATICHUS OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramiuueckue u aMopHbie Tena. AHU3OTPOINUSI CBOMCTB
kpuctaiioB. Kuakue kpucrtaiibl. CoBpemMeHHble MaTepuanbl. llnaBneHue u
KpUCTayUTH3aIus. Y AebHas TerioTa miaBienus. CyOonumarusi.

YpaBHeHUE TEII0BOro 0ajgaHca.

TexHuyeckue yCTpONCTBA W NPAKTUUECKOE IMPUMEHEHHE: TUTPOMETp U
IICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUHU MOTYYEHUSI COBPEMEHHBIX MaTEpPUaIoOB, B
TOM YHUCJIC HAHOMATEepUaJIOB, U HAHOTEXHOJIOTHUU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLICHHBIX TAPOB.

Kunenue npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIIAXKHOCTH.

Habmronenue HarpeBaHusl U MIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpucTaljIoB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3znea 4. DiekTpoauHaMuKa
Tema 1. Inekmpocmamuka
Onextpuzanns Tell. JIEKTPUYECKUi 3apsia. J[Ba BUIa 3JIEKTPUYECKHX 3aPsIIOB.
[IpoBOIHMKHN,  OUAJIEKTPUKHM W TOJYNPOBOJAHMKU.  3aKOH  COXPaHEHHMS
AIEKTPUYECKOro 3apsija.
B3aumoneiictBue 3apanoB. 3akoH Kynona. ToueuyHblil dneKTpUuUecKuil 3apsa.
Onextpuyeckoe noje. HanpsxEauocts anexkrpudeckoro nois. [punnun



CYNEpIO3ULINMN DJICKTPUUECKUX ToNIeH. JIMHUU HanpsiKEHHOCTH SJIEKTPUUYECKOIO
HOJISL.

Pabora cui snexrpocraTnueckoro nojis. ITorennman. Pa3HoCTh MOTEHIINATIOB.
[IpOBOIHMKM W JUAJIEKTPUKU B SIIEKTPOCTATHYECKOM Tmone. Jlusnexkrpuyeckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCaTopa.

TexHu4eckrue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIIEKTPOCKOII,
AJIEKTPOMETP, JJEKTpOCTATUUECKas 3aluTa, 3a3eMJICHHE JJICKTPONPHOOPOB,
KOH/JIEHCATOp, KOIMUPOBAJIbHBIN alapar, CTPYHUHbIIA IPUHTED.

Jemoncmpayuu

Y CTpONCTBO M MPUHLINAMN AEUCTBUSA dJIEKTPOMETPA.

BzanmopencTBre HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOoBOIHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOMIaAH
IUIACTUH, PACCTOSHUS MEXAY HUMH U JTUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHMUS JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuina Toka. [TocTOAHHBIN TOK.

Hanpsixkenue. 3akon OMa 1151 y4acTKa LETH.

DIIEKTPUYECKOE COIMPOTUBJIEHUE. Y EIBHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapajlIeIbHOE, CMENIAHHOE COEAMHEHUE TPOBOJHUKOB.

Pabora »snexrtpuueckoro Toka. 3akoH Jkoyns—JIlenma. MomrHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABHKYIIIAS CHJIA U BHYTPEHHEE COMPOTUBIICHUE NCTOYHHUKA TOKA.
3akoH Oma /17151 TOJIHOM (3aMKHYTO#) AnekTpruueckoil nenu. Koporkoe 3ambikaHue.

ONeKTpOHHAasT  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeMIepaTypbl. CBEpXIPOBOJUMOCTb.

DIIEKTPUYECKHUM TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKH. CoOcTBeHHas u pUMECHAs MPOBOJUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [loaynpoBoAHUKOBbIE TPUOOPHI.

ONEeKTPUYECKU TOK B pacTBOpax MW  pacijlaBaX  3JIEKTPOIUTOB.
DIIEKTPOIUTAYECKAS] IUCCOLUAIUA. DIEKTPOIIHU3.



DneKTpudeckuii TOK B raszax. CamoCTOATENbHBII M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuyeckue YyCTPONCTBA W MPAKTUYECKOE TIPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETpP, PEOCTAT, HMCTOYHUKH TOKA, 3JIEKTPOHAIPEBATENbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/1, TAIbBAHUKA.

Jemoncmpayuu

N3mepenne cuiibl TOKAa U HAaPsHDKEHHUSL.

3aBUCUMOCTH COMPOTUBIICHUS HMIIMHAPUYECKUX MPOBOJIHUKOB OT JIJIMHBI,
IJIOILA/IN TTONIEPEYHOTO CEUYCHHS U MaTepuaa.

CmemanHOe COeTMHEHNE TPOBOIHUKOB.

[IpsamMoe wu3MepeHHe DSIEKTPOABHXKYIIEH cwibl. KopoTkoe 3ambIKaHHe
raJbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIEHU.

3aBUCHUMOCTh COIPOTUBJIEHUSI METAJIJIOB OT TEMIIEPATYPHIL.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoit pa3psaa U IpOBOAUMOCTB BO3/1yXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHune cMEmaHHOro COEANHEHMS PE3UCTOPOB.

N3mepeHne aeKTpOABUKYILIEH CHIIBI MCTOYHHMKA TOKA M €ro BHYTPEHHEIrO
CONIPOTHUBJIEHUS.

Habmronenue anexrposnusa.

MeknpeaMeTHbIE CBS3H

N3yuenue xypca ¢usuku 6azoBoro ypoBHs B 10 kjacce ocyliecTBIsIETCS ¢
y4€TOM COJEpPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTe€MaTHKH,
OMONIOTUH, XUMHUH, TeoTpadun ¥ TEXHOJIOTUH.

Meorcnpeomemnvie nousimusi, CBA3aHHBIE C U3YYEHHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SBJICHHE, HAy4yHbId (haKkT, TUmnores3a, (pU3HYecKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOACIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHWe CHUCTEMbl YpaBHEHHWH, JHWHEHHAs (QYyHKIHUS,
napabona, runepOona, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKIUH HA OCU KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanmdyeckoe ABMKCHHE B KHUBOW mpupone, auddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHuW3MOB (BUJbI TEIUIONEPENAUU, TEINIOBOE PABHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOECHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsI Macca, TEIIOBbIE CBOMCTBA TBEP/IBIX TE, )KUJIKOCTEH U Ta30B,



ANIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTUYECKas  JAUCCOLIMALIMS,
rajqbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBWKEHUU C HMCIOJb30BAaHUEM MEXAHHU3MOB,
y4ET TpEHUs B TEXHHMKE, MOIIIUIHUKH, HCIOJH30BAHUE 3aKOHA COXPAaHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUTATE]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOrHa, OBITOBOM XOJIOAMJIBHUK, KOHIUITHOHED, TEXHOJIOTUU
MOJYYECHUS] COBPEMEHHBIX MAaTepuajoB, B TOM UYHCIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, B3JIEKTPOCTATUYECKAs 3alllUTa, 3a3€MIICHHE AJIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIH IPUHTED, AJEKTPOHArpeBaTEIbHbIC puOOPHI,
AIEKTPOOCBETUTEIIbHBIEC MPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znein 4. DieKTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

ITocTosiHHBIE MarHUTHL. B3auMoieiicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nose. Bektop MmarHuTHOM MHAYKIUU. [[pyuHIUN Cyneprno3uiiii MarHUTHBIX MOJICH.
JluaHnn MarHuTHOW WHAYKUMW. KapThHa JHWHWKA MAarHUTHOM WHIYKIHMHU TOJIA
MMOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1OJ€ NPOBOJHHKA C TOKOM. KapThHa JIMHHM WHAYKUUU
MarHUTHOTO TOJSl JIMHHOTO MPSIMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTyIIKUA ¢ TOKoM. OnbIT Dpcreaa. BzanmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HallpaBlieHUE. JIBUKEHHUE 3apsSKEHHON YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM MoJjie. Pabota cuiel JlopeHia.

SIBeHHME DNEKTPOMArHUTHOM MHAYKOMU. [IOTOK BekTOpa MarHMTHOU
WHAYKIUHA. ODJEKTPOABMXKYIAS CWila WHAYKUMU. 3aKOH SJIECKTPOMArHUTHOMN
unaykiuu dapanes.

BuxpeBoe »siekrpuueckoe Imosie. OJEKTPOABUAKYINAS CHUJIa HHAYKIUA B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIbHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTH.  SIBIEHME  CaAaMOMHAYKIMUM. OJEKTPOJBHXKYIAs CHJIa
CaMOMHAYKIIUH.

DHeprus MarHUTHOTO TIOJISL KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4YeCKrue yCTPOMCTBA M TMPAKTUYECKOE IPUMEHEHHUE: IMOCTOSHHBIC
MArHUTBI, O3JICKTPOMArHHUTBI, 3JEKTPOJABUTATENIb, YCKOPHUTEIM 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE FNEKTPOHHOrO My4YKa MarHUTHBIM TTOJIEM.

JIuHUM UHIYKIIUY MarHUTHOTO MOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON WHTYKIMH.

[IpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBHXKYILEH CUJIbI HHAYKIIUU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOT'O MIOTOKA.

SIBlieHME CAMOUHYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydeHne MarHuTHOrO MOJIsl KaTYIIKU C TOKOM.

UccnenoBanue nericTBrs HOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue aBiaeHUs 2IEKTPOMArHUTHOW UHAYKIHH.

Paspnen S. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHunHbvle KoJ1eOanus

Konebarenbnast  cucrema. CBOOOAHBIE  MEXaHWYECKHME  KOJEOAHMS.
[Napmonnueckue konebanus. [lepuoxa, wactora, amrutyna u ¢dasza KoaeOaHUil.
[IpyxuHHBIH MasTHUK. MaTeMaTUYECKUIl MasTHUK. YpPaBHEHUE TapMOHUYECKHUX
kojeOanuii. [IpeBpaiienre 3HEPTUM MNPy rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYECKUMH H
ANEKTPOMATrHUTHBIMU KoyieOaHusaMHu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJI€AJTLHOM K0JIe0aTEeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarwmux KoneOaHusx. BeiHYyKIeHHbIE MEXaHUYECKUE
koJjebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMarHUTHBIC KOJICOaHMSI.

Ilepemennbiii  TOk. CHHYCOMIAIBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYAHOE W JACHCTBYIOIIEE 3HAYEHHUE CUJIbI TOKA H
HaIpSKEHHUSL.

Tpancpopmarop. [Ipon3BoacTBO, nepeaadya u NOTPeOIECHUE SIEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKU NPU MPOU3BOJCTBE AeKTposHepruu. KynbTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUH B OBCEIHEBHON KU3HU.

TexHn4eckue yCTpOMCTBA WM IIPAKTUUYECKOE NPUMEHEHUE: BJIEKTPUYECKUUI
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, JMHUHU dJIEKTpoIiepeiay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KojieOaTeIbHOW CHUCTEeMbl (TIPYXUHHBIM HIIN
MaTeMaTUYECKUIl MAsTHHK).



Habmronenue 3atyxaromux KojaeOaHu.

HccnenoBanue CBONWCTB BBIHYKICHHBIX KOJICOAHUM.

Habmonenue pe3onanca.

CB0oOOAHBIE AIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuumiorpamMmsl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHUS] OT BPEMEHM) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mnociaeaoBaTeIbHOM —COEAUMHEHUM PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTH U KOHJAEHCATOPA.

Mogenb JIMHUY 3JIEKTPOIIEPEIAYN.

Vyenuuecxuii sxcnepumenm, nabopamopHie pabomaol

HccnenoBanue 3aBUCMMOCTH MEPHOJA MAJIBIX KOJIEOAHUW rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl Irpy3a.

WccnenoBanue nepeMeHHOI0 TOKa B LIEMH U3 MOCIEA0BATENIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIlIKK U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKmpoMazZHUMHbLE 80IHbL

MexaHnuveckue BOJIHBI, YCJIOBHS pacrnpoctpaHeHus. llepuon. Ckopocthb
pacnpocTpaHeHuss M JiauHA BoJHBL [lomepedyHble W MPOAOIbHBIE BOJIHBI.
Nutepdepentus u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. Beicora Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS U3JIYUYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MPETOMIICHHUE, TOJApu3anus, AudpaKius,
unTepdepenimsa. CKOPOCTh MEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBIX BOJIH. [[pUMeHEHHE ANEeKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHIMTIBI paInOCBSI3U U TelleBUAeHUA. Pagronokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPebl.

TexHuueckue yCTpPOMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: MYy3bIKaJIbHbIE
UHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE M MEIULIMHE, pajap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHA, Tenedon, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJAOIBHBIX BOJH.

KoneOmtomnieecst Te0 Kak HICTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeIOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mronenue natepdepennmn u qudpakiini MEXaHUUECKUX BOJH.

3BYKOBOW PE30HAHC.

Halntonenue cBsizu TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KOJIeOaHHIA.



Hccnenoanue CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEJIOMIICHHUE,
noJigspusanus, tudpakiys, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpssMonuHeElHOE pacnpoCTpaHEHHE CBETa B
oaHOpoaHOM cpexe. JIyd cBera. ToUeUHbIN HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoeHue n3obpakeHuit B
IIJIOCKOM 3€pKalle.

[Ipenominenue cBeta. 3aKOHbI NPEJOMIIEHHS CBETa. AOCOIOTHBIN MTOKa3aTellb
npenomieHus. IlomHoe BHyTpeHHee otTpaxkeHue. [IpeaenpHbId yros MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceeta. CloxHbI cocTa Oenoro cera. L[Ber.

Cobuparomue 1 paccerBarolue TuH3bl. ToHkas H3a. DOKYCHOE pacCTOSHHE
U ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenune n3o0paxkeHuil B COOMPAIOIINX U
pacceuBaromux JinH3ax. PopMysia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHUKH.
VYcaoBuss HaOMOIEHUST MAKCUMyMOB M MHMHHUMYMOB B HHTep(hepeHIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakums cBera. [(udpakuwonnas pemérka. YcioBue HaOIIOICHUS
[JIaBHBIX ~MAKCUMyMOB IIpH MaJ€HHUM MOHOXpPOMAaTHYECKOr0 CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHWE: OYKH, JIyIna,
¢doToamnmapar, NPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, NTUPPAKIIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONVMHEWHOE pacpOCTPAHEHHUE, OTPAKEHUE M IIPEIOMIICHHE CBETA.
OnTtuyeckue mpudOpHI.

[TonHOE BHyTpeHHEE oTpakeHue. Mojelb CBETOBOAA.

UccnenoBanune CBOMCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TENECKONA.

Habmonenue nunrepdepeHinu ceera.

Habmronenue nudpakimu cBera.

Habmronenue aucnepcuu cBera.

[Tony4denue cnekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyuyenue cnekrpa ¢ MOMONIbI0 TUGPAKIUOHHON PEIIETKY.

HaGntonenue nonsipuzanuu cBera.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabombwi

N3mepenne nokazaresns MNpeaoMICHUS CTEKIIA.



UccnenoBanue cBOWCTB N300paKeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CHIeMATBHON TEOPUHM OTHOCHTEILHOCTH
['panuIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKU. [locTynaTel cnennaibHON
TEOPUN OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETAa B BAaKyyMe,
MPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.
OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHU U COKpAIllEHUE
JUTUHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBL.

CBsI3p Macchl C SHEPTUEW U UMITYJIbCOM PEIIAITUBUCTCKOM YAaCTUIbl. DHEPTHUS
IIOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonsl. Popmyna [lnanka cBs3u sHepruu GOTOHA C €ro YaCTOTONW. DHEPTHUs
Y UMITYJIbC (POTOHA.
OtkpeiTe u ucciaenopanue porodddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI

dororddexra. YpaBuenue DunmTeitHa mis dotoddpdexra. «KpacHas rpanumar
dboTtorddekra.

Hasnenue ceera. OnbiTol I1. H. JIebenena.

XUMHUYECKOE IEVCTBUE CBETA.

Texnudeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTumK, coiHeUHas 6aTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(]QheKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenoanue 3akoHOB BHeMTHETo (GoTodddexra.

CBeToInoI.

Conueunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbeiTel Pesepdopaa mo paccesHUIO o -YacTHII.
[lmanerapuas moxpens aroma. Iloctrymarel bopa. M3nydenue W mMOrjiomieHue
(GOTOHOB MpU TEepexojiec aToMa C OJHOTO YPOBHS SHEPruu Ha Jpyroil. Buisl
criekTpoB. CIEKTp YPOBHEW HEPruu aToMa BOJIOPO/IA.

BonnoBreie cBoiicTBa yactuil. Bosnbl ae bpoins. KopnyckynsapHO-BOJIHOBOU
Ty aJIn3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckue yCcTpomcTBa U NPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopenb onbita Pezepdopra.
Onpenenenre JIMHBI BOJIHBI J1a3epa.
HaGnronenue muHeyaThIX CIIEKTPOB U3ITYUCHHSL.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl
Hab6ntonenue nuHeituaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTHI, JIOKa3bIBAKOIIME CII0OKHOCTh CTpoeHus sapa. OTKpbITHE
paaroaktuBHOCTU. OnbITH Pe3epdopaa no onpeneneHunto cocraBa paauoakTUBHOTO
uznyuyenus.  CBoiictBa  anbda-, Oera-, ramMma-uzinydeHus.  Biushue
PaaMOAaKTUBHOCTY HA KUBBIE OPTaHU3MBI.
OTtkpbiTHe npoToHAa W HedTpoHa. HykinoHHas mopens snapa [elizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tomnsl.
Anbda-pacnian. DIJEKTpPOHHBIM M TO3UTPOHHBIA Oera-pacnan. [amma-
U3JIy4eHHEe. 3aKOH PaJMOaKTUBHOIO pacaa.
DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHsie peakuuu. JleneHue u CUHTE3 sep.
Anepnsiii peaktop. Tepmosinepubiii cunTe3. [Ipo6iaemMbl U TTEPCIIEKTUBHI
AJIEPHOMN SHEPTeTUKU. DKOJOTMYECKHUE ACTIEKTHI AI€PHON SHEPTETUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTtoabl HaOJIOICHUSI U PETUCTPALIMHU IIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalIbHbIE B3anMoIelcTBHs. EMUHCTBO (hn3ndeckoil KapTUHBI MUDA.
TexHuyeckue yCcTpouCTBa M MPAKTUYECKOE MPUMEHEHHE: NO3UMETpP, Kamepa
BuiibcoHa, siiepHblil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TunK NOHU3HUPYIOLIUX YaCTHULL.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomwi
WccnenoBanue TpekoB YacTHIL (110 TOTOBBIM oTorpadusim).

Pa3pnes 8. Ji1eMeHTHI aCTPOHOMUM M ACTPOPHU3HUKHU

Dtamnbl pa3BUTHS acTpoHoMUU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMUH.

Bun 3Bé3gnoro neba. Co3Be3nus, sSipkue 3BE3/bI, IJIAHETHI, WX BUIUMOE
JIBHKECHHUE.

CoiHeuHas cucreMa.

Connne. ConHeuHass aKTUBHOCTh. McrtouHuk sHeprud CoJsiHIIA M 3BE3I.
3BE371bI, MX OCHOBHBIC XapaKTEPUCTUKU. [[narpamma «CHEeKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM I10CJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTB» IS 3BE3]1 TJIaBHOM TOCIIeI0BaTEIbHOCTH. BHYyTpeHHEee cTpoeHre



3B€311. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKACHUU U 3BoonMu CoJiHIA U
3BE3/. DTanbl )KU3HHU 3BE3I.

Mieunsiii Ilyte — Hama I'amaktuka. Ilonoxxkenue u nuxenue CoJiHIIA B
l'anaktuke. Tunbl ranaktuk. PaguoranakTuku u kBasapbl. UEpHbBIE IBIPHI B sIpax
raJaKTHUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa606ma. Pazberanne rajgakTuk.
Teopusa bonwsmoro B3peiBa. PenukroBoe nsnydeHue.

Macirabnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnnie npobdieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HMCHOJIb30BAHHEM KOMITBIOTEPHBIX
MPUIIOKEHUHN ISl ONPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31usA CEBEpHOro MOJIylIapus U IPKUE 3BE3bL.

HaGmtonenus B Teneckon Jlynsl, uianer, Mieunoro I[ytu.

Oo6o0maroiee NOBTOpPeHne

Pony Qusuku u acTpOHOMHM B HSKOHOMHYECKOW, TEXHOJOTUUYECKOM,
COITMAJILHOM M 3TUYECKOM cdhepax JeaTeIbHOCTH YeI0OBeKa, POJib U MECTO (DU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAy4YHON KapTUHE MUPA, POJb (PU3NYECKON TEOpHUH B
dbopMupoBaHUU MPECTABICHUHN 0 (PU3NIECKON KApTUHE MUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEICTABICHUM O IIPUPO/IE.

MeknpeaMeTHbIE CBA3H

Nzyyenne kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISETCS C
YUYETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHd MAaTEMaTHKH,
OMOJIOTUH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meosicnpeomemuvle nonwsimusi, CBS3aHHBICE C H3YYEHHEM METOJOB HAYYHOTO
MO3HAHMS: SIBIICHWE, HAY4YHBIA (haKT, TUMOTEe3a, (U3MYecKas BEIMYWHA, 3aKOH,
Teopusi, HaOJIIOJIeHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIE]Ib, U3MEPEHUE.

Mamemamuxa: pelUIeHHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBI M MX MPOCKIWHA HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUN, NpPU3HAKK MOJ00US TpPEYroJbHUKOB,
orpe/ieleHIe UIOMIAIN TIOCKUX GUryp u oobéma Tel.

buonoeusn: »nextpuueckue SBICHUS B KUBOM mpupone, KojedaTelbHbIe
JIBW)KCHUS B )KMBOM IIPUPOJIE, ONITUYECKHUE SBJICHUS B KUBOW NPUPOAE, NEUCTBHE
paauanyy Ha )KMBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAIIMYECKAS] CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTATUTMYECKON PEMIETKH, CTIEKTPAIbHBIN aHAN3.



l'eocpagpusi:  MarHuTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py,
dboToChEMKA 36eMHOM MMOBEPXHOCTH, TPEACKAa3aHNUE 3EMJICTPSCEHUM.

Texnonocusa: NVHWUW DBJIEKTpPOIEpPEenNay, TEHEpaTOp IEPEMEHHOIO TOKa,
3JIEKTPOJBUTATENIb, WHAYKIIMOHHAS M€Yb, Pagap, PaAUONPUEMHHUK, TEIEBU3O0D,
anTeHHa, tenepon, CBY-neub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
CoJIHeUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHETI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHoro mnpeamera «®Pu3uKa» Ha ypOBHE CpPEAHEro OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) TOJKHO OOECHEUUTh JTIOCTHUKEHHUE CIEIYIOIINX
JUYHOCTHBIX, METAIIPEMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS YUeOHOTO Tpenmera «Du3nkay AOHKHBI
OTpaxaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIMMXCA PYKOBOICTBOBATHCS
chopMUPOBAHHOM BHYTPEHHEH TO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXICHHH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE XKU3HEHHOTO
ONbITA U ONBITA IESATEIBHOCTH B MPOILECCE PEATM3AlNU OCHOBHBIX HAIPABJICHUN
BOCIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTD TPAKIAHCKON MO3UIIUN 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro OOIIECTBA;

NPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKUX TI'yMAaHUCTUUYECKUX U
JNE€MOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3allii;

YMEHUE B3aMMOJEHCTBOBATH C COLUAIBHBIMA UHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUYCHUEM,;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCUICKOM IpaskJaHCKONM MACHTUYHOCTH, IaTPUOTU3MA;

LICHHOCTHOE OTHOILICHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3KUKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B MOCTPOECHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYECKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIKOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucylero (pU3nYecKoil HayKe;

5) Tpy10BOr0 BOCIMTAHMS:



UHTEpeC K pa3iaudHbiM cdepaM MpoheCCUOHAIBHOW NESITEIbHOCTH, B TOM
YHCJI€ CBS3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyny1ieit mpodeccur U peaaru30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JIacCTH
(GU3HKN HA TIPOTSHKEHUN BCEH KU3HH,

6) PK0JIOrH4eCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpPbl, OCO3HAaHUE TJI00ATBHOTO
XapakTepa SKOJIOTMYECKUX MpodIieM;

MIJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUN B OKPYKAIOIIEH CPE/Ie HA OCHOBE
3HaAHMS 1IeJIeld YCTOWYMBOIO PAa3BUTHS YEJIOBEUYECTBA,;

paCIIMpPEHUE OMbITa JEATEILHOCTH SKOJOTUYECKOW HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PUBUKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTHM HAy4YHOW JAEsSTEIbHOCTH, TOTOBHOCTH B MpoOIECcce
U3YyUYeHUs PUBUKU OCYIIECTBIISATH IPOCKTHYIO U UCCIIEIOBATEIbCKYIO JEATEIbHOCTD
UHJMBUYaIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHHBEpPCaAJIbHbIE YUeOHbIe JeiCTBUSA
ba3oBrble 1oruyeckue 1eMcTBUA:
CaMOCTOATENbHO  (OPMYJIMPOBATh W AKTyaJlU3UpoBaTh  MIpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpeAeNATh LeNIU ACSITEeIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU HUX
TOCTUKCHHUS;
BBISIBJISITH ~ 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B pacCMaTPUBAEMBIX
(U3NYECKUX SABIICHUSAX;
pa3pabarbIBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YYETOM aHAIM3a MUMEIOIIMXCS
MaTepUaJbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHUBBI B ACSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
LeJIIM, OLIEHUBATh PUCKH MOCJIEICTBUMN 1€ATEIbHOCTH;
KOOPAMHHUPOBATH U BBIIOJIHATH Pa0OTy B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOIO
1 KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX TPOOIIEM.
ba3oBrble uccienoBare/bckue 1eiCTBUA:
BJa/IeTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBbIMUA OHATUAMU U METOJIaMHU
(u3nUecKoil HayKH;



BJIAJICTh HaBBIKAMHU y4eOHO-HMCCIICIOBATEILCKON M MPOSKTHON JACATCIBHOCTH
B 00nacTu PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TIOUCKY
METOJIOB peIIeHUs 3a1ad (PU3UYECKOTO COJACpKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB ITO3HAHUS,;

BIAJCTh BHJAAMH JIEATCIBHOCTH II0 TOJYyYECHHUIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAllUY, MPEOOPA30BAHUIO W TMPUMEHCHHIO B Pa3IUYHBIX YUCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3JIaHUN YUEOHBIX MPOEKTOB B 00JACTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIH3WpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ pelieHus, HaXOAUTh apTYMEHTHI JJIS TOKa3aTelIbCTBA CBOUX
YTBEPXKICHUIA, 3a]]aBaTh MTAPAMETPhI K KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKHA OIEHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (POpMYyIHUpPOBaTH COOCTBEHHBIE 3aJaud B 00pPa30BATEIbHOU
JESTETHLHOCTH, B TOM YHCIIE TIPU N3YUYEHUU HU3HKY;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM, OIICHUBATh MPUOOPETEHHBIN OITBIT;

YMETh TICPCHOCUTh 3HAaHHWS 10 (QU3UKE B MPAKTHYCCKYIO 00JIacTh
KHU3HEICATCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, TOMyCKAIONINEe aTbTCPHATUBHBIC PEIIICHHMSL.

Pabora ¢ ungopmanmeii:

BJIA/ICTh HABBIKAMHU TONyYeHHS WHPOpMAIUA (PU3UIECKOTO CONEPIKAHUS W3
MCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBIATh TIOWCK, aHAJM3,
CUCTEeMATH3AIMI0 W HMHTEPIpETalio0 MH(pOpMAIMKA pPa3IUYHBIX BUAOB U (HopM
IIPE/ICTABIICHUS;

OIICHUBATH JOCTOBEPHOCTHh MH(POpMAITUH;

UCIIOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHKAITHOHHBIX
TEXHOJIOTHIA B PEUICHHH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpraHU3aI[MOHHBIX
3a/1a4 ¢ COOMI0ACHIEM TPEOOBAHUI YPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUECHBI,
pecypcocOepexeHurs, MPaBOBBIX W OATUYECKUX HOPM, HOPM HHGPOPMAITMOHHOMN
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJNEPKAaHUS B PANIMUHBIX Qopmarax c
y4€TOM Ha3zHAYeHUs UHPOPMAIIMU U T[EJICBOM ayIUTOPHUH, BEIOUpAst ONITUMAILHYIO
dbopMy TIpeIcTaBIICHUS U BU3yaJIH3aIiH.

KoMmyHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:
OCYIIECTBIIAThH OOIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOU JI€ATENbHOCTH;
pacrno3HaBaTb MPEINOCBUIKM KOH(UIMKTHBIX CHUTyallMii M  CMsr4aTh
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTUYHO H3J1araThb CBOIO TOUKY 3PE€HHUSI C HMCIOJIb30BAHUEM
SA3bIKOBBIX CPEJCTB;

IIOHUMAaTh W MUCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHOM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX ACHCTBUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJI€HA KOJIJIEKTUBA;

IIPUHUMATh  LEJIA COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JCUCTBUS IO €€ JOCTHMIKECHHUIO: COCTABJATH IUIAH JICHUCTBUU,
pacrpenensiTb pojid ¢ y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXKIaTh pPE3yIbTaThbl
COBMECTHOM paboThI;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJa U KAKJIOTO YYaCTHUKA KOMAaH bl B 00NN
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaratb HOBBIE NPOEKTHI, OLEHUBATh HJEW C TMO3ULIHUU HOBHU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHMYECKOE IMIOBEACHHUE B PAa3JIMYHBIX
CUTYyalUsIX, TIPOSIBIISATh TBOPUECTBO U BOOOPAKEHUE, OBITh UHUITUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO ACSATENBHOCTh B 00JACTH
GU3MKM W aCTPOHOMHHU, BBIABISATH NPOOJIEMBbI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEUICHUS PACUYETHBIX U KAaYECTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTUUYECKONW pabOoThI ¢ yUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacIMpsITh paMKH y4eOHOIr0o MpeJAMETa Ha OCHOBE JIMYHBIX MPEINOYTECHMUIA;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTH 3a peuieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (HOPMHUPOBAHUIO W MPOSBICHUIO HPYIUIUU B 00JaCTU
(bu3HKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHbI HHTEJLICKT:

JlaBaTh OILIEHKY HOBBIM CHUTYAIlUM, BHOCUTHh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJCTh  HaBBIKAMH  [IO3HABATENIbHOW  pediieKCMM  Kak  OCO3HAHUSA
COBEpIIAEMBIX JCWCTBUM W MBICIUTEIBHBIX MPOIECCOB, WX pPE3yJbTATOB U
OCHOBAHUM;

UCIIOJIB30BaTh MPUEMBI peIIeKCUH JJI OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
pelIeHus;



YMETh OIICHUBATh PHUCKH W CBOCBPEMCHHO NPHHHMATh PEIICHHS IO HUX
CHIDKCHUIO;

NPUHUMATh MOTHBBI U aAPryMEHTHI JPYTUX TPU aHAIN3€ pPE3yJIbTaTOB
NeSITETHLHOCTH,

IPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI U APryMEHTHI JPYTUX TpPU aHAIM3€ pPEe3yJIbTaTOB
NeSITeTHbHOCTH;

IPU3HABaTh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce 10CTHX)EHUS THYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IIPOTPAMMBI 10
dbuzuke JUIE  YPOBHS CpEIHEro oOmero ooOpa3oBaHus y OOyYaroluxcs
COBEPIIIEHCTBYETCS AMOIMOHATLHBIN WHTEJUICKT, MIPEANOIarafoInii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs1, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHME, BUJICTh HAMPABJICHUS Pa3BUTHI COOCTBEHHOMN SMOIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHUSA, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHUE, CIIOCOOHOCTh aJaNTHPOBAThCA K
OYMOIMOHAIBHBIM H3MEHEHHUSIM U TIPOSIBIISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIONICH CTPEMJICHUE K JIOCTHXKCHHIO TEIH U
yCcrexy, ONTUMH3M, WHHIIMATHBHOCTh, YMEHHUE MEHCTBOBATh HCXOJMS M3 CBOMX
BO3MOX>KHOCTEH;

AMIIATUH, BKIIIOYAOIIEH CITOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSTHUE
JIPYTUX, YUYUTHIBATH €r0 TMPH OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COIIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIFOYAIOIIMX CITOCOOHOCThH BBHICTPAMBATh OTHOIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATH UHTEPEC U pa3peiiaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K koHny o0yuenus B 10 ki1acce npeIMeTHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON 1€ TEIbHOCTH JIOJIEN;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (PU3NUECKUX MOJEeH:
MaTepHualibHas TOYKa, MHEpLHUaIbHasl CUCTEMA OTCUYETA, aOCOIOTHO TBEPIOE TEO,
UJCaJIbHbIN a3, MOJEIN CTPOEHUS Ta30B, KUIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3apsi/i MPH pelieHud GU3NUECKUX 3a/1a4;

pacro3HaBath (U3UYECKHUE SIBJIICHUS (TIPOLIECChI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA U



3JIEKTPOJAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHNUE,
CBOOOJHOE TIaJICHUE TeJl, IBHKECHUE TI0 OKPYKHOCTH, WHEPIIUS, B3aMMOJICHCTBUE
ten, auddy3us, OPOYHOBCKOE JBMIKEHHUE, CTPOCHHUE JKUJKOCTEH M TBEPABIX TEI,
M3MEHEeHHEe 00bEMa Teld NMpU HarpeBaHUM (OXJIaXkJACHUU), TEIJIOBOE PaBHOBECHE,
WCHapeHue, KOHAEHCAIMs, IUJIABJIICHUE, KPUCTAJUIM3ALUSA, KHUIIEHHUE, BIIAXKHOCTH
BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHWMU B 3aKPBITOM COCY]E,
CBSI3b MEXKAY IMapaMeTpaMHu COCTOSHHUS raza B HM30Ipolleccax, dJIEKTpHU3aius Ted,
B3aMMOJICUCTBHUE 3aps0B;

OTHUCHIBAaTh MEXaHWYECKOE IBMIXKEHHUE, MCIONBb3ysd (U3MYECKUE BEIUYUHBI:
KOOpJMHATa, IyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHuJa,
HMIYJIbC TeJa, KUHETUYECKasl dHEPrus, MOTEHIUATIbHAs SHEPrus, MeXaHUdecKas
paboTa, MexaHWYecKass MOIIHOCTh; IPU OINHUCAHWUU TPABWIBHO TPAKTOBATH
(bU3UYECKUIT CMBICT MCIOJB3YEMbIX BEJIWYMH, HUX OOO3HAYEHUS W EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIIMUYUHY C JAPYTUMHU
BEJIMYMHAMU;

OMUCHIBAaTh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TEI W TEIUIOBHIE SIBJICHMUS,
UCTIONB3YS (U3MUecKue BEeJIWYMHBI: JABJICHHE Tra3za, TeMIleparypa, CpeaHss
KMHETUYECKash YHEPIrus XaOTUUYECKOIO JIBUKEHMS MOJIEKYJI, CPEIHEKBAApaTHUHAS
CKOPOCTH MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPCHHSSI SHeprus, pabora rasa,
KOO(PPUIMEHT TOJIE3HOTO JEHUCTBUSL TEIJIOBOTO JIBUraTelis; IPU OMUCAHUU
NpPaBWIbHO TPaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEJIUYUH, UX
0003HAaYeHUss © CAWHUIIB, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIIUE JaHHYIO
(U3HYECKYIO BETMYHUHY C IPYTUMH BETMYUHAM;

OTUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
sIBJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEITUYUHBI: JICKTPUUYCCKUMN 3apsi,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD IMOJIsI, TOTEHIIMA, Pa3HOCTh MOTEHIIUAJIOB;
MpU ONHUCAHUU TMPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCHOJIb3YEMbIX
BEJIMYMH, UX OOO3HAUCHMUS W E€JUHHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO (U3UYECKYIO0 BEIUYUHY C IPYTUMHU BeJTMUYUHAMU;

aHaJM3UPOBaTh (DU3MUECKUE TPOIECChl M SBIICHUS, MCIOJIB3Ys (PU3nUecKue
3aKOHBI ¥ MPUHIMNBL: 3aKOH BceMupHOTO TsroTeHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHECHHS MEXAaHUYECKOW OHHEPruM, 3aKOH COXPAHECHHUS UMITYJbCa,
MNPUHIMIT CYNEPHNO3UIMUA CUJI, TMPUHIUN PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEW KMHETUUECKON ASHEPTUH TEMJIOBOTO JBUXKEHUS MOJIEKYH C
a0COJIFOTHON TeMmIepaTypoi, EepBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KysjnoHa, mpu 3TOM pa3iauyarh CIOBECHYIO
(GbOpMyYIIMPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKCHHE M YCIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



0O0BSCHATH OCHOBHBIC TIPHHITUIIBI ACHCTBUS MAIIIMH, TPHOOPOB U TEXHUUYCSCKHUX
YCTPOMCTB; pa3auyarh YCIOBHS X 0€30MaCHOTO UCIOIL30BaHUS B IMOBCETHEBHOMN
KU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIACAOBAHUIO (U3HYCCKUX SBICHUU W
MPOIIECCOB C HCIIOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPCHHH, MPU STOM
dbopmynupoBath npodaeMy/3a1ady U TUIIOTE3Y YYEOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 TIPEIJIO)KEHHOTO 000PYI0BaHUs, TPOBOJIUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBI

OCYIIECTBJISATh MPSIMbIC U KOCBEHHBIC M3MEPEHUS (U3HYCCKUX BEIUYHMH, ITPH
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHUS U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCJICIOBATh  3aBHCHMOCTH  MEXKIYy  (U3WMYECKUMU  BEIMYHHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCcHpOBaTh PE3yAbTATHI MOTYYCHHON 3aBUCUMOCTH (PM3HUECKUX BEJIMYMH B BHUJIC
TabuIl U TPaPUKOB, I€JIaTh BHIBOABI MO Pe3yJbTaTaM UCCIIeI0BaAHNUS;

cobroaaTh npaBuiaa 0€30MacHOr0 TPyJla MPH MPOBEICHUN HCCIIEIOBAaHUN B
pamMkKax y4eOHOTO OJKCIEPHMEHTa, Y4YeOHO-MCCIIEAOBATEIbCKON H TMPOCKTHON
JESTEILHOCTH C HCIOJIB30BAaHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000pyI0BaHUS;

pemiatb pacu€THbIE 3aJayd C SBHO 3aJaHHOM (PU3WYECKOH MOJEIbIO,
UCTIONB3Ys (PM3MUecKre 3aKOHBI U MIPHUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa9u
BBIOMpPATh (PU3UYECKYIO MOJIENb, BBIACIATh (DU3HUECKUE BEIMYUHBI U (HOPMYIIBI,
HeoOXoauMBbIe a7l €€ pelIeHHs], MPOBOJUTH Pacu€Thl M OICHUBATh PEaJTbHOCTDH
MOJTYYEHHOTO 3HAYCHUS (PU3UIECKON BEITMUNHEI;

peniaTh KaueCTBEeHHbIE 3aa4i: BICTPAUBATh JOTHYECKU HEMPOTUBOPEUUBYIO
IIEMOYKY PACCYXKICHUN C OMOpOM Ha HM3YyYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuyecKkue sIBICHNUS;

WCII0JIb30BaTh IIPH PEIICHUH YICOHBIX 3a]1a4 COBpEMEHHBIC HH(DOPMAITMOHHBIC
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMM U TPEJCTABICHUS
y4eOHOH ¥ HAYYHO-TIONMYJISIPHONH WHGOPMAINK, TOJYYEHHONM W3 pPa3IMYHbIX
MCTOYHUKOB, KPUTHYECKU aHATM3UPOBATH MOJTydaeMyto HH(POpMAIHIO;

PUBOJNUTH TIPUMEPHI BKJIaJIa POCCUICKUX U 3apPYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

UCITIOJIb30BATh TEOPETUUCCKUE 3HAHUS 110 (DM3UKE B TTOBCEAHEBHOM JKU3HU JIJIS
oOecrieueHus: 0€30MAaCHOCTH NpH OOpAIlEHHH C MPUOOpaMU U TEXHUYECKHUMU
YCTPONCTBAMM, NJIsSi COXPAHEHUS 3[I0POBbS M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH Cpeie;



paboTaTh B TpyNIe C BBIMNOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh paboOTy TPYMIbL, PalMOHAIBHO PpACHpPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBAThH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pPacCMaTpUBaeMOil IPOOIEMBI.

K konity o6yuenus B 11 ki1acce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (u3uku B (HopMUpOBAHHUH
COBPEMEHHOW HAay4yHOM KapTUHbI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B MPAKTUYECKON IEITEIbHOCTH JIOJIEH, IEIOCTHOCTh M E€IMHCTBO
(bu3rUecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIETEH:
TOYEYHBIN 3JIEKTPUUYECKUHN 3apsifl, Iyd CBETA, TOUYECUHbIA UCTOUYHHUK CBETA, SJCPHAS
MOJICJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO spa MPU PEHICHUH (PU3MIECKUX
3aj1ad;

pacno3HaBarh (U3MUECKHUE SBIEHUS (TIPOIIECCHI) M OOBSCHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKU M KBAHTOBOW (PU3MKU: dJEKTpUUYECKasi MIPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEUCTBUS TOKA, B3aWMOJICHCTBHUE
MAarHuTOB, JJICKTPOMArHUTHAas WHIYKLIMS, JE€ACTBUE MArHUTHOTO TIOJs Ha
MPOBOJIHUK C TOKOM W ABWXKYIIUHCSA 3apsij, JJICKTPOMAarHUTHBIC KOJeOaHUs W
BOJIHBI, NIPSAMOJMHEWHOE pAaCIpOCTPAHEHUE CBETA, OTPaXEHHUE, IPEIOMIICHUE,
untepdepenus, Audpakius W TOJSIpU3alMs  CBETa, JUCIEPCUsS  CBETa,
doTornekTpudeckuii 3¢dexT (poTodrddekT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYAaTOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAas M HCKYyCCTBEHHAas
PalMOAKTUBHOCTb;

OMKCHIBATh M3YUYEHHbIE CBOMCTBA BEUIECTBA (IJEKTPUUYECKHUE, MATHUTHBIEC,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  Pa3U4YHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOIECCHI), UCHOJIb3Ysl (PM3UYECKUE BEIUYUHBI:
AIEKTPUYECKUIN 3apsj, CUjla TOKA, AJIEKTPUUYECKOE HAIPSIKEHHUE, DIIEKTPUYECKOE
COMPOTHUBIIEHUE, PA3HOCTH MOTEHIIUAJIOB, JIEKTPOABUKYIIAs cuila, padoTa TOKa,

WHJYKIMS MAarHUTHOTO MOJIsA, cuia Amnepa, cuia JlopeHia, WHIyKTUBHOCTb

KaTyIIKH, SHEPTUS JIEKTPUUECKOr0 U MArHUTHOI'O MOJIEW, IEPUOJ U YaCTOTa
KojeOaHuii B KoyseOaTeaTbHOM KOHTYpe, 3apsij M CHJIa TOKa B IIpolecce
FapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U

ONTUYECKAsl CHJIA JIMH3bI, IPU OMUCAHUU MPABWIHHO TPAKTOBATH (PU3UUECKUMA
CMBICJT HCIOJB3YEMbIX BEJIMYMH, HMX OOO3HAYEHUSI U €IUHUIBI, YKa3bIBaTh
(hopMyJIbl, CBSI3BIBAIOIINE JAHHYIO PU3MYECKYIO BETUUMHY C IPYTUMH BEJIMUYNHAMM;

OMUCHIBAaTh HM3YYCHHbIC KBAHTOBBIE SIBJICHUS M TMPOLECCHl, HCHOJIb3Ys

(du3nyYecKre BEIMYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acToTa CBETA, SHEPrUs U UMITYJIbC (POTOHA, MEPUOJ NOJIypacHaaa, SIHEPrus CBsI3U



aTOMHBIX fJIep, NpPHU ONHCAHUM TPABWIBHO TPAKTOBATH (DU3UUYECKUH CMBICIH
UCIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUYECHHS U EIUHUIbI, yKa3biBaTh (POpPMYIIBI,
CBS3BIBAIOIME JIaHHYIO (DU3MUYECKYI0 BEJIMYMHY C JPYIMMH BEIMYMHAMH,
BBIYHCIIATH 3HAUEHUE (PU3UUECKON BETMUNHBI,

aHAIU3UPOBaTh (PU3MYECKUE MPOLECCHl U SIBJICHUS, HUCHOb3Yysd (PU3NYECKUE
3aKOHBI U MPUHLMIBL: 3aK0OH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U NapaJlIeIbHOTO
COCMHEHUsI NPOBOAHUKOB, 3aKOH JlKoyis—JIeHna, 3aKOH 3JIEKTpOMarHUTHOU
WHIYKUWHU, 3aKOH MPSMOJIMHEMHOIO paclpOCTPAHEHHUs CBETA, 3aAKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIIEHUS CBETa, ypaBHeHHe OWHIUTeHHa s (oTodddexra,
3aKOH COXPAaHEHHWsI DHEPTUM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXpPAaHEHUS
ANEKTPUUECKOr0 3apsi/ia, 3aKOH COXPAaHEHUs MAacCOBOr0 4ucia, MocTyaaTel bopa,
3aKOH PaJMOAaKTUBHOIO pacnaja, Ipu 3TOM Pa3IMyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYeCKO€ BBIPAXKEHHE M YCIOBUA (IpaHULbl, 00JACTH)
IPUMEHHUMOCTH;

OMPEAEIISITh HAMPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, cuibl AMmnepa u cuiibl JlopeHua;

CTPOUTb U ONUCHIBaTh H300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3EpKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HWCCJICAOBAHUIO (PU3UUECKUX SBICHUN U
MIPOLIECCOB C HCIIOJNb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUM: IMpPU 3TOM
dbopmynupoBath NpodIemMy/3ajiady U TUIIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pY10BaHUs, TPOBOAUTH ONBIT U (POPMYJIUPOBATh
BBIBO/IbI;

OCYLIECTBJISATh NPsIMbIE U KOCBEHHbIE M3MEpEeHUsl (PU3MUECKUX BEIUYUH, PU
ATOM BBIOMpaATh ONTHUMAJIbHBIA CIOCOO M3MEPEHUs] U HCIOJIb30BATh HM3BECTHHIE
METO/Ibl OLIEHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTHU (PU3MUECKUX BEJIMYMH C UCIOJIBb30BAHUEM MPSIMbBIX
U3MEpPEHUN: TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUMX BEIUYMH B BHJIE TaOdHI] U TpadUKOB,
Jie1aTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEA0BaHUS;

cobroAaTh npaBuiaa 0€30MacHOro TpyJa MpH MPOBEICHUHM UCCIEIOBAHUI B
paMKax y4eOHOro SKCHEpPUMEHTa, YYEOHO-UCCIENAOBATEIBCKOW U MPOEKTHON
JESTENLHOCTH C HMCIOJB30BAHMEM H3MEPUTEIBHBIX YCTPONUCTB U JIAOOPATOPHOTO
000py10BaHUS,

pemiatb pacu€THhIE 3aJayd C SBHO 3aJaHHOM (PU3NYECKOM MOJEIbIO,
UCIIONB3Ys (PU3NUYECKUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJa4n
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3HMUYECKUE BEIMYUHBI U (HOPMYJIbI,
HeoOXoauMBbIe IJisi €€ pelleHUs], MPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTD
MOJIyYEHHOT0 3HaYeHUs (PU3MUECKON BEIIMYUHBI;



pelaTh KaueCTBEHHBIC 3aa4i: BBICTPAMBATh JIOTHYECKHA HEIIPOTUBOPECUHBYIO
IICTMIOYKY PACCYXICHHUH C OMOpOH Ha M3yuYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYecKre SIBICHNUS,

UCIIOJIb30BATh MPH PEIICHUH YISOHBIX 3a]1a4 COBPEMEHHBIC HH(POPMAI[HOHHBIC
TEXHOJIOTHH JUJIS TIOMCKA, CTPYKTYPUPOBAHUS, UHTCPIPETALIMA W TPEICTABICHHUS
y4eOHON W Hay4HO-TOMYJIAPHONH HHGOpPMAIMK, TOJIYYCHHOW €3 pa3IMYHBIX
HMCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH MOTyIaeMyt0 HH(POPMAITHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAIIUH, NPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OC30MACHOIO MCIIOJIb30BAHHUS B IMOBCEIHEBHOMN
KHU3HH,

IPUBOIUTH IPUMEPHI BKJIaJ1a POCCUHCKHX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOIECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHHKH M TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOM KU3HH TSI
oOecrieueHuss 0€30MACHOCTH TPH OOpallleHHH C MNpUOOpaMH U TEXHUUYECKUMHU
YCTPOMCTBAMH, JIJIsi COXPAHCHHS 370POBbS U COOJIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KaloIIeH cpejie;

paboTaTh B TpyIIEe C BBIOJHEHUEM pA3UYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbL, PalHMOHAIBHO paclpeAcsisiaTh OOS3aHHOCTH W
IUTAHUPOBATh JCSITEILHOCTh B HECTAHJIAPTHBIX CHTYAIlUSIX, aJIcKBaTHO OIICHHWBATH
BKJIaJ] Ka)KIOT0 M3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAECMON ITPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne i/ P Kontpoubnbie | IIpakTnueckue (pp )
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUBUKA U METOJbI HAYYHOI'O IIO3HAHUA
1.1 ®u3uKa U METOIbI HAYYHOTO TTO3HAHUS 2 bromorexa OK
’ A Y https://m.edsoo.ru/7{41bf72
Hroro no pazpeny 2
Paznen 2. MEXAHUKA
bubmmnorexa LIOK
2.1 K
AHenMatHia > https://m.edsoo.ru/7f41bf72
bu6nunorexa [IOK
2.2 Jumanka / https://m.edsoo.ru/7f41bf72
bu6nmorexa [IOK
2.3 3aKOHbBI COXpPAHEHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7{41bf72
bu6mmorexa [IOK
2 1 1
3 OcHOBbI TEpMOUHAMHKH 0 https://m.edsoo.ru/7{41bf72
313 ArperaTHbl€ COCTOSIHHS BEIIECTBA. 5 bubnnoreka [IOK

da3oBLIe Mepexoabl

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

Hroro no pasneiny 24
Pazpnen 4. JIEKTPOANHAMHUKA
bu6nmmoreka [IOK

4.1 DTIeKTPOCTaTHIE 10 https://m.edsoo.ru/7f41bf72
49 [TocTosAHHBIN 3JIEKTPpUYECKUI TOK. TOKH B 12 bubnnoreka [IOK

' pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE BpeMst 2

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



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

11 KJIACC

KoJsmuyecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM undpoBbIie
Ne n/m P Konrpoasnusie | IIpakTuueckue (pp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
Paznea 1. 3JIEKTPOJANHAMUKA
L1 MarunuTtHoOe 1moJje. IeKTpOMarHiuTHas 1 1 3 bu6nmoreka [IOK
’ HHITYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 11
Pa3nea 2. KOJIEBAHUS 1 BOJIHBI
21 MexaHndeckue U 31€KTPOMarHUTHBIE 9 1 bu6mmoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHu4eCKHUE U JIEKTPOMArHuTHbHIE 5 | bu6mmoreka [IOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
2.3 Onia 10 3 https://m.edsoo.ru/7f41¢97¢c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OcHOBBI crlenUaNbHON TEOPUH 4 1 bubnuoreka [IOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 OJIeMEHTEI KBAHTOBOH OITHKHU 6 https://m.edsoo.ru/7f41¢97¢



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

4.2 C 4
TPOCHHE atoMa https://m.edsoo.ru/7f41c¢97¢
but6mmoreka [JOK
4.3 A 5
TOMHOC ANPO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPODUZUKU 7 bubmmorexa TIOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o061aroiiee MOBTOpEHNE 4 ngg;gf;;gﬁ% 41c97c
Nroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
dusuka — Hayka 0 IpUpoOJE.
1 Hayunsie MGTZ bl HOSHEI:HI/ISI 1 bubamorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeT0 MUpa
Ponb u MmecTo ¢pusuku B

5 (hopMUPOBAHUH COBPEMEHHOMN | bu6nmoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAEATEIbHOCTH JII0IeH
MexaHndeckoe JBUKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO | bu6nmoreka [JOK
nexkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE

4 PaBHOMEpHOE IIPAMOJIMHEHOE | bu6mmoreka [IOK
JIBMOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE PSAMONMHEITHOE 1 bu6nmoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372¢

6 CBobOogHOE majzieHue. Y CKOpeHue | bu6nuoreka [IOK
CBOOOIHOTO MAACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BH>KEHUE.

. but6mmoreka [IOK

7 JIBrkeHne MaTepuaabHOU TOUKH 110 1

OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada



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

HpI/IHLII/IH OTHOCUTCIBHOCTHU

bu6mmoreka [JOK

Kunernueckas sneprust

8 lNanunes. UnepunaibHble CUCTEMBI
pIIv https://m.edsoo.ru/ff0c3be8
orcyeTa. [lepBbiit 3akoH HproToHa
Macca tena. Cuna. [Ipunnun
. bubnmoreka [JOK
9 CyNepIo3uIu cwi. Bropoii 3akoH
. https://m.edsoo.ru/ff0c3bed
HreroTona 151 MaTepuanibHON TOUKH
Tpertnii 3akoH HeroToHa st bu6nmoreka [JOK

10
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTO TsAroteHus. Cuma

bubmuorexa [JOK
11 TsKkecTH. IlepBas kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nmnoreka [JOK
TEea https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia CONpOTUBICHUS TPU bubnmoreka [JOK
JIBUKEHUU TEJIA B KUAKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpalaTebHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO bu6mmorekxa [IOK
tena. MoMeHT cuiibl. [1medo cuiibl. https://m.edsoo.ru/ff0c41a6
VYcioBust paBHOBECHUS TBEPIOTO TeJla
NMmnynsc MmaTepuanbHOU TOUKH,

15 CHCTEMBbI MAaTEPUAJIbHBIX TOUYEK. bu6nuoreka [IOK
WMirynbe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTUBHOE JBH>KEHUE

16 PaboTa 1 MOIITHOCTE CHJIBI. bu6mmorexa [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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https://m.edsoo.ru/ff0c4502

MaTepualbHOW TOUKH. Teopema 00
WU3MCHCHUH KUHETUYECKON DHEPTHU

17

[ToTenumanpHas SHEprUs.
[ToTenumanpHas 3HEPrUs yupyro
n1e(pOpMHUPOBAHHON TPYKUHBI.
IloTeHunanbHas HEprus Tena
BOJIN3H OBEPXHOCTH 3eMJIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

IloTeHuManbHEIC 1
HETOTCHIUAIIbHEIC CHIIBL. CBA3b
pabOThI HEMOTEHITUATBHBIX CHJT C
M3MEHEHUEM MEXaHUYECKON IHEPTrUuun
CHUCTEMBI TeJl. 3aKOH COXPAaHECHUS
MEXaHUYECKOUN SHEPTrUm

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478¢c

19

JIaboparopHast pabota
«HccnenoBanue CBsI3U pabOTHI CHITBI
C U3MEHEHHUEM MEXaHHYECKOM
SHEPIHH Tela Ha IpuMepe
PaCTSHKCHHS PE3UHOBOTO KTy Ta

20

Konrponbnas padora o reme
«Kunemartuka. JInHaMuka. 3aKOHbI
COXpaHEHHUS B MEXaHHKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOM
Teopuu. bpoyHOBCKOE ABUXKEHUE.

Huddysus

but6mmoreka [JOK
https:/m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJCHCTBHUS YaCTHUL] BELIECTBA.
Mopenu cTpoeHus ra3oB, )KUJIKOCTEN
U TBEPABIX TEII



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monexyi. KonnuectBo
BemiecTBa. [locTosinHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTypa
u e€ nu3mepenue. lllkana remmnepatyp
Llenbcus

25

WUneanpuerii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMnepaTypa Kak Mepa
CpeHEN KHHETUYECKON YHEPTUU
JB>KEHUS MOJIEKYJI. Y paBHEHUE
Menneneesa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. I'a30BbIC 3aKOHBI

28

29

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
MEXTy TTapaMeTpaMH COCTOSTHUS
Pa3peKEHHOTO raza

N3omporueccel B uae€anbHOM ra3e u
UX rpauyueckoe npeacTaBieHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIst sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
croco0b! e€ n3MeHenus. KommuecTBo
TEIUIOTHI U paboTta. BHyTpeHHss
SHEPrus OJTHOATOMHOTO HICATHLHOTO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bune! remionepenaun

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas TEINI0EMKOCTE BEIIECTBA.
KonunyecTBo TemIoTs! npu

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Teruionepenaye. AnuabaTHbIii
nporiecc

[TepBblii 3aKOH TEPMOJIMHAMUKHU U

bu6muoreka [JOK

33
€ro NpUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ff0cSefc
HeobGparumocTh po1ieccoB B

34 pH (I)) e. Bropoit I;aIIjOH bubmorexa [OK

PHPOAC. P https://m.edsoo.ru/ff0c6230
TePMOAUHAMUKHI

35 [Mpunnun geictBus u KI1/] bubmuorexa [JOK
TCIUIOBOM MaIlIHBI https://m.edsoo.ru/ff0c600a

36 Huxkn Kapuo u ero KIT/|

37 DKOJIOTHYECKHE TTPOOIEMBI
TETUIODHEPTeTUKH
O06o00maromui ypok

38 «MOJ'II:K b\ HaZI]IzI)I/BI/IKa OcHoBBI bubmorexa LIOK

yip ' https://m.edsoo.ru/ff0c6938
TEPMOAUHAMUKID)
KonTponbhas pabora no teme
39 «Momnexkynsipaast pusnka. OCHOBBI bubmmorexa [IOK
yAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKID)

40 [TapooGpa3oBanue U KOHACHCAIHS. bubmmorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS 1 OTHOCHTEIIbHAS

41 BJIQXKHOCTh BO3AyXa. HackIeHHBIN buGmorera IOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
aMmopdHbIe Tena. AHU30TPOITHS
42 CBofII)::l")rB KPUCTAJJIOB }KTI;IP KHue brbmmorexa [TOK
P F R https://m.eds00.ru/ff0c6510

kpuctayasl. CoBpeMEHHbIE
MaTepHabl



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

IInaBnenue u KpucTtauii3anus.

bu6mmoreka [JOK

43 v .
AICIbHAA TEILIOTA TTABTCHHA https://m.edsoo.ru/ff0c6708
Cyb6numanus
bu6mmorexa [IOK
44 YpaBHeHHE TEILUIOBOro Oajanca
p https://m.edsoo.ru/ff0c6820
OJexTpu3anusd Tel. DIeKTPUIECKUH
45 3aps p[[BaLlIBI/I a dJIEKT I/qucxl/lx bubmorera TIOK
AL A p https://m.edsoo.ru/ff0c6bec
3apsioB
IIpoBogHUKH, THAIIEKTPUKH U
P P bubmuorexa [JOK
46 MOJTYTIPOBOJIHUKH. 3aKOH
https://m.edsoo.ru/ff0c6bee
COXpaHEHHUS IEKTPUICCKOTO 3apsiaa
BzaumoperictBue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIN dIIEKTPUYCCKUT bubmmorexa [OK
y ’ P https://m.edsoo.ru/ff0c6cesd
3apsin
Hanpsxk€HHOCTB 251EKTPUYECKOTO
43 nosist. [IpuHnun cynepno3uuuu bu6nmoreka [JOK
BNIEKTPUYECKUX Moje. JInnnn https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabora cuit pi1eKTpoCcTaTHYECKOro
49 nosist. [Toten I/IainaaHOCTL bubmmorexa HOK
' talt. https://m.edsoo.ru/ff0c6f00
IIOTEHIIUAIOB
IIpOBOAHUKY U TUIIIEKTPUKH B
50 BJII;K OCTaTHYECKOM Hl;)F;Ie bubmorexa HOK
™ ’ https://m.edsoo.ru/ff0c7018
JusnexTpuueckas IpOHULIAEMOCTh
. bub OK
51 DnexTpoéMkocTh. KoHneHcaTop nosmoreka [

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD MIIOCKOTO
KOHJeHCcaTopa. DHeprus
3apsHKEHHOT0 KOHAEHcaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota "V3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"

54

[TpuHIMN AeCTBUS ¥ IPUMEHEHUE
KOHJICHCATOPOB, KOMTUPOBAILHOTO
ammapara, CTpyHHOTO TIpUHTEepa.
DNeKTpOoCcTaTUYEeCKas 3aIluTa.
3azemiieHHE 3IEKTPONPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHUS €TO
cyniectBoBaHuA. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsixenue.
Comporusinenue. 3akon Oma s
ydacTKa [enu

56

[MocnenoBaTenbHOE, TapaIeTBHOE,
CMEIIaHHOE COeTMHEHHE
poBOAHKKOB. JlabopaTtopHas
pabota «M3yueHue cMeaHHOro
COEJIMHEHUS PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTB 3JIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa /Jis IOJTHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas paboTa
«3mepenue DJ1C UCTOUHHKA TOKA U
€T0 BHYTPEHHETO COMIPOTHBIICHUS

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7ael

59

3HeKTp0HHa}I IpOBOAUMOCTD
TBépI[BIX METaJIJI0B. 3aBUCHMOCTD



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBJICHUSI METAJIOB OT
TeMieparypbl. CBepXIpoOBOIUMOCTb

DJIEKTPUYECKUHN TOK B BAKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
ITomynpoBOIHUKH, UX COOCTBEHHAs

61 Y TIpUMECHAs TPOBOIUMOCTb. bubnmoreka [JOK
CaoiicTBa p—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUUECKUH TOK B paCTBOpPaxX U

2 pacIiaBax 3JIEKTPOIUTOB. bu6nmoreka [IOK
DIEKTPONUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTpUUYECKHU TOK B ras3ax.

63 CamMocToATENnbHBIN U bu6nuoreka [IOK
HECaMOCTOSITEIIbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmuorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O600marommii ypok bu6nmnoreka [IOK
«INEKTPOIUHAMHUKAY» https://m.edsoo.ru/ff0c88be
Konrponbnas padora mo reme

66 «DnekTpoctatuka. [locTostHHBIN bubnuotexa [JOK
JJEKTPUYECKUN TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeaax»

67 Pe3epBHblii ypok. KoHTpoipHast bu6nuoreka [IOK

pabota o Teme "DneKTpoanHaMHKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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68 PesepBHrlit ypok. O6o6maronuit
ypok o Temam 10 knacca

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KouunvecTBO 4acoB DJIeKTPOHHbIE
[
Jlj;-n Tema ypora Bcero Konrponbusie | IMpakririeckue fl[:;:eﬂnﬂ :)lg[()l:ll;?;:l:enbﬂble
padoThI pa6oThI pecypehI
ITocTossHHBIE MATHUTHI U UX

1 B3anuMoeiicTBre. MarHuTHOE II0JIE. 1 bu6nunorexa [IOK
BexTtop MarHUTHOM MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHIYKIUU
MarsuTHo€ 1MoJjIe IPOBOIHUKA C

) TokoM. OmBIT DpcTena. | bubnmoreka [JOK
B3aumopeiicTBre NpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHast pabora «3ydeHue

3 MarHII;THOIr)o HOJP;SI KaTymKHyc 1 1 bubmiorexa LIOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBrE MAarHUTHOTO IOJIS HA
IPOBOAHMK ¢ ToKOM. Cuita Ammepa.

4 JlaGopaTopHnas pabora 1 | bubmuoteka LIOK
«UccnenoBanue nencTBus https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHWTa Ha PaMKYy C
TOKOM»

JlelicTBMEe MarHUTHOTO IIOJIS Ha

5 JBIKYIIYIOCS 3apsKEHHYIO | bubnnoreka [JOK
yactuity. Cwia Jlopenma. Pa6ota https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHa

6 DJIeKTpOMarHuTHasE HHIYKIIHS. 1

IToTok BEKTOpa MarHUTHOMU



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uHaykuuu. S1C uanykuuu. 3akoH
3JIEKTPOMAarHUTHON MHAYKLIUU
Qapanes

Jlaboparopnas pabota
«HccnenoBanue sBICHUS
AJIEKTPOMATrHUTHON MHTYKIIHI)

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

NunykTuBHOCTD. SIBIICHME
camouHayknuu. JJ1C
CaMOMHIyKIIMHU. DHEPIrust
MarHUTHOTO TOJIS KATYIIIKH C TOKOM.
DNEeKTPOMArHUTHOE I0JIe

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

TexHnueckue ycTpoicTa u ux
MMPUMCHCHHUC: IIOCTOAHHBIC MAardivThbl,
9JICKTPOMArHuTHhI,
AJIEKTPOJIBUTATENb, yCKOPUTEIN
AJIIEMEHTapPHBIX YaCTHII,
HHAYKIOWOHHAs ICYb

10

O6o06maromumii ypok «MaraurHoe
noJie. DJIEKTPOMarHuTHas
UHTY KLU

bubnunorexa [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponbhas paboTa mo teme
«MarnutHoe mnozJe.
3JIGKTpOMaFHI/ITHa$I HUHAYKOUS»

but6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUUECKHE
kosnebanus. 'apMonnyeckue
KosneOaHus. YpaBHEHUE
rapMOHMYECKUX KOJICOaHU.
[IpeBpaieHue sHepruu

but6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCIMOCTH
nepuoJia MajblX KosebaHui rpy3a Ha
HUTH OT JAJIUHBI HUTU U MacChl
rpy3a»

14

KonebarenbHblil KOHTYD.
CB0OO/IHBIE JIEKTPOMArHUTHbIE
KoneOaHus B HIcaILHOM
Kosie0aTeIbHOM KOHTYpE. AHAIOrUs
MEXy MEXaHHUECKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOaHUAMU

bu6nunorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyina Tomcona. 3aKoH
COXpaHCHHA SHEPIrur B HACAIIBHOM
KOJIeOaTeIbHOM KOHTYPE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue 0 3aTyXaroIMUX
KoJieOaHusAX. BeIHYKIeHHbIE
MeXaHHYECKHE KOJIEOaHHs.
Pe3onanc. BeiHyxkaeHHbIE
BHGKTPOMaI‘HI/ITHBIG KOJ'I€6aHI/I5I

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHycouaanbHbIid IEPEMEHHBIN TOK.
MOIHOCTE NEPEMEHHOTO TOKA.
AMITITUTYHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HAIPSYKEHUS

butmmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IpousBoacTso,
nepeaava u nmoTpedaeHue
AIEKTPUYECKON SJHEPIUU

19

Y CTpOICTBO U MPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUUECKOTrO

butmmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKa, rCHCpATOpPa HIECPCMECHHOI'O
TOKa, JTMHAMN QJICKTpoICcpcaad

DKOJIOTUYECKUE PUCKU TTPU
IPOU3BO/ICTBE IEKTPOIHEPTUN.

20 KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTHH B TIOBCETHEBHOM
KU3IHU
Mexanudeckue BOTHBI, YCIOBUS

acrpoctpaHeHnus. Ilepuon.
21 I()ZKoppocTI:ppa(:npOCTpaEIeHI/I;I u bubamorexa LOK
https://m.edsoo.ru/ff0cca54

JuiHA BOJIHEL. [loniepeunble u
MIPOJIOJILHBIE BOJIHBI

” 3Byk. CkopocCTh 3ByKa. [ poMKOCTB bubnnoreka [IOK
3ByKa. Beicora ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHUTHbIE BOJIHBI, UX

23 CBOMCTBA U cKkopocTs. [Ikana bubmorexa [IOK
51eKTPOMATHHTHBIX BOJH https://m.edsoo.ru/ff0ccfe0
[IpuHIUIIBEI paUOCBS3U U

24 TeJieBuAeHUs. Pa3zBuTue cpeacTs
cBsI3U. Pamuonokanus

)5 Kontponbhas pabora «Konebanus u bubnmnoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpsamosMHENHOE PaCIPOCTPAaHEHHE

%6 CBETa B OJHOPOJHOM Cpele. bubnuorexa [JOK

ToudeuHbIil HCTOYHUK cBeTa. JIyy
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceta. [loctpoenue bubamorexa LOK
P L p https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE. bu6nuorexa IIOK
28 .
IIpenenbHbIl Yo MOJIHOro https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKEHUS
29 Jlabopartopnast pabota «3mepenue bubnmnoreka [IOK
[OKa3aTelis PEJTOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3obpaxeHuit
. bubmuorexa [JOK
30 B n1uH3e. PopMysia TOHKOM JIMH3BIL.
https://m.edsoo.ru/ff0cddle
YBenuuyeHue JTuH3bI
JlaGoparopnas pabota
31 «HMccnenoBanue cBOMCTB
M300paKECHUI B JTHH3AX)»
Hucniepcus cera. ClI0KHBIA COCTaB
1 6enoro ceera. L{Ber. JlabopaTopHas
pabota «Habmonenue aucnepcuu
CBETa»
1 Wurepdepennus creta. Judpaxius bubnuorexa [JOK
cBerta. [{udpakuonnas peméTka https://m.edsoo.ru/ff0ced22
14 IlonepedHOCTh CBETOBBIX BOJIH. bu6nuorexa IIOK
[Tonsipusanus ceeta https://m.edsoo.ru/ff0cf02e
OnTryueckrie mpruOOphI U yCTPOWCcTBA
35 U yCIIOBHS X O€30MacHOTO
PUMEHEHHS
16 I'panuLIBI IPUMEHUMOCTH bubnnoreka [JOK

KJIACCUYECKOU MEXAHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

IlocTynatel cienuanbHOU TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTH
bu6mmorexa [IOK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpAIICHUE JITTMHBI
DHeprus U UMIYJIbC
18 pensTUBUCTCKOM yacTulbl. CBA3b bubnmoreka [JOK
Macchl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
Konrponsnas padora «OnTHKa.
39 OCHOBEI CIIEIIHATIBHON TEOPHUH Bubmaorexa ITOK
P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEILHOCTHY
40 ®otonbl. Popmyna Ilnanka. bubnnoreka [IOK
DHeprusi ¥ UMIyJIsC POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U HCCTIEAOBAHNE Eu6 OK
41 ¢doroaddexra. OnbiTel A. T nommoreka L
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl porordpdexra. YpaBHeHue
42 QﬁHmTelgl)Ha J'Iq:l(b(bOTOB(b(geKTa bubmiorexa LIOK
a ’ https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» gotordpdexra
JaBnenue ceeta. OmbrTer I1. H.
43 JleOeneBa. XumMnyeckoe elicTBHE bubmaorexa LIOK
’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
44 MPAKTHYECKOE IPUMEHEHHE!

¢doTorsieMeHT, POTONATIHK,
coJIHeYHast OaTapesi, CBETOINO



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

Pemienue 3azaa4d 110 TCMEC «OIEeMEHTBI

but6mmoreka [JOK

5 KBAHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopenrs atoma TomcoHa. OmBITE

46 Pesepdopna no paccesuuro a- bubmorera [IOK

https://m.edsoo.ru/ff0d091a
yactuil. [nanerapuast Mmoaens atoma
bu6nunorexa [IOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornouieHue GoToOHOB

48 IIPU [IEPEX0/I€ ATOMA C OJTHOTO bub6mmorexa LIOK
YPOBHS HEPrUU Ha Apyrou. Bunasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomnHoBEIe cBOiicTBa YyacTUIl. BOTHEI

49 ne bpoiust. KopryckymsipHo- bubnnoreka [IOK
BOJTHOBOM Ayanu3M. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyUY€HUE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnertel Pe3epdopaa mo bubnmnoreka [JOK
OIpPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOIO U3ITyUECHHS
CaoiicTBa anbda-, 6era-, raMma-

51 n3nydeHus. BiusHue
PaZO0aKTUBHOCTH Ha >KHUBbHIE
OpraHU3MBI
OTKpbITHE NPOTOHA U HEUTPOHA.

57 W3otomnbl. Anbda-pacna. bubnuortexa [HOK
DNIEeKTPOHHBIA U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMmma-nsiyuenue

53 DHeprus CBI31 HYKJIOHOB B sipeE. bu6mmoteka [IOK

SlnepHblie peakiuu. A nepHbii

https://m.edsoo.ru/ff0d1356



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

peakrop. [IpoGraembl, mepCreKTUBHI,
HKOJIOTUYECKUE ACTICKTHI SICPHON
SHEPTEeTUKU

54

DneMmeHTapHble YacTullbl. OTKpbITHE
MO3UTpoHa. MeTOo Ikl HAOMIOICHUS U
PErUCTpALIMH 3JIEMEHTAPHBIX
yactuil. Kpyrierii cton
«DyHIaMEHTAJIbHBIC
B3aUMOJICUCTBUS. EAUHCTBO
(bu3nUecKoil KapTHHBI MUPaA»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nHoro neba. Co3Be3nus,
SIpKHUE 3BE3bI, TIAHETHI, UX
BUAMMOe ABrkeHne. CojHeyHas
cHcTEMA

56

57

Connue. CosnHeyHast aKTUBHOCTb.
HcTtounuk ueprun CosHIa 1 3B€31

3BE31IBI, NX OCHOBHBIC
XapaKTePUCTUKHU. 3BE3IBI TIIABHOM
MoCIeI0BaTeIbHOCTH. BHYTpeHHEE
crpoenue 3B€31. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOXKICHUH 1
sposrrori CoJIHIIA 1 3BE3T

58

Mneunsiii Iyt — Hama
I'anaktuka. ITonoxxeHue u JABMXEHUE
Connna B ['anaktuke. ['atakTHKU.
UEpHbie IbIPHI B siApax rajlaKTUK

59

Bcenennas. PazOeranue rajiakTuk.
Teopust bosboro B3psIBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe uznyuenue.
MeTtaranakTuka

60

Hepemennsie mpobiemsl
aACTPOHOMHU

61

KonTponbHas paboTa «31eMEeHTHI
aACTPOHOMMU M aCTPOPHUIUKI

62

O6o06marommii ypok. Pois ¢pusnku
1 aCTPOHOMHUHU B SKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAJIbHON B
ATHYECKOH cepax NesaTeTbHOCTH
YeloBeKa

63

O60o6marommii ypok. Pons u mecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHON HAYYHOU KapTUHE
Mupa

64

O6o06marommii ypok. Posb
bu3nveckoil Teopuu B
(bopMHpOBaHUY TIPEICTABICHUH O
¢du3nveckoil kKapTHHE MHpa

65

O6o06marommii ypok. Mecto
(bu3HYECKOI KapTUHBI MUPA B
00111eM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MpeJICTaBICHHUH O IPUPO/IE

66

Pe3epBHbIil ypok. MarHutHoe mnose.
DneKTpOMarHuTHas UHAYKIUS




PesepBubiii ypok. Ontuka. OCHOBBI

67 CIIeIMaIbHON TEOpUHU 1
OTHOCUTEIBHOCTH
Pesepublii ypok. KBantoBas ¢pusuka.
bubmnorexa LIOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d 1784
acTpOpU3UKU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






