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Ha wusydenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 gacos (2 4aca B HeZel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

COJEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie meTonsl NMO3HAHUS OKPYKAIOILIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (pU3MYECKUX SBJICHUW W TpoueccoB. HaydHble rumoressl.
dusnyecKkue 3aKOHbl U TEOPUHU. | paHUIBl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUSA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPa, B IPAKTHYECKON AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema otcu€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWKeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepEeMENICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYKCHUS.



[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

Habmronenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, cKonpxeHus, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. Koaddumuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE aOCOMOTHO TBEPAOTO TeIa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U TAJCHHH.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.



YcioBus paBHOBECHUS TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue nBuKeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMariui.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuagbHOM TOUYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas SHEPTUsA YIIPYro
nepopMupoBaHHoi  TpykuHBL.  [loTeHuManbHast  2HEprus Tena  BOJIM3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple U HEMOTEHHIMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON SHEPruM CHUCTEMBI TEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sakcnepumenm, nabopamopusie pabomul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanne CBsI3M pabOThI CUJIBI ¢ U3MEHEHUEM MEXAHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA
Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKEHUS W
B3aMMOJICMCTBUSI YaCTUIl BelecTBa. MOJENu CTPOCHUs TIa30B, XUIKOCTEW U
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menaeneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Monens, nuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUA HWJCANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3yXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMoanHaMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ u3MeHeHus. KonnuectBo TemioTsl U padota. BHyTpeHHs s
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHue mepBOro 3akoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEpPTUM B TEIJIOBBIX MamuHax. KosduiuueHT mnosie3Horo



nevctBus TerwtoBo mammHbl. [{ukn KapHo m ero ko3¢ @duimMeHT mojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPTrUU Tejla MPU COBEPIICHWH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnpiT MO anuabaTHOMY pAacCIIMPEHUIO0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y aefibHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU MOJYyUYCHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpuCTaloB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. dnekmpocmamuxa
DNeKTpu3anmsl Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIa 3JIEKTPUUYECKHUX
3apsiioB. [IpOBOJMHUKH, IUANEKTPUKU W TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsia.



BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DSJIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTHH, PACCTOSHUSI MEXAY HUMH U JUAJIEKTPUUECKON POHUILIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne d1eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBHUSA CYIIECTBOBAHUS JJEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

Pabora nanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUila W BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUS] METAJLUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKMY. CoOcTBeHHas U IIpUMECHAast IIPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.



DONeKTpUYeCKUid TOK B pacTBOpax M pacijiaBax  AJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS UCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelbHbIE MNPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHnue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOJIBUKYILIEH CUJIbl MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHA B 10 Kiacce oCyLIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabosa, rurnepOosa, ux rpaguKu U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKIINH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoae, Auddys3us, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U
ra3oB, JJIEKTPHUUYECKHE CBOWCTBA METAJUIOB, J3JEKTPOJUTHYECKAS HUCCOLUALMA,
rajJjbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE S3JEKTPONpHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBaTeIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3amMoaelHCTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
MHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIUU
MarHuTHOTO TIOJISI JUJIMHHOTO MPSIMOrO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaeicTBre mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cuisl JlopeHna.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYINAs Cujla HWHAYKIUM. 3aKOH AJIECKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM TOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTyKIIUH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.



TexHudeckrue yCTPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHAKYIIEH CHIJIBI MHAYKIIUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaromux KosneOaHUsX. BoIHYKIE€HHbIE MEXaHUUECKHE
kosie0anus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepegadya u MOTpeOICHUE IIIEKTPUUECKON
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpONepe1ay.



Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AJIEKTPONEPEaayuH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEpeMEHHOr0 TOKa B IENM W3 MOCJIEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsL pacnpoctpaHeHus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HNuTtepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
untepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[prMeHEHUEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIOULIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.



HaGnrogenue B3 TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. [locTpoeHue uzoOpaxeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOIEHUS MAaKCUMYMOB M MHUHHMYMOB B HHTEp(QEpPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakuumonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAaKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuuecKkue yCTPOMCTBA M MNPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

HaoOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue cuekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMONIbI0 JU(PAKIUOHHON PEIIETKH.



HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomul
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeHUAIbHON TEOPHUH OTHOCHUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpaLIECHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPTUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DinmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBa M MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

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

HccnenoBanue 3akoHOB BHeEIIHETO (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nyduenue u mormomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBA yacTull. BonHel ne bpoinsa. KopnyckynspHO-BOIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HaOmronenue mmHeYaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paavoakTuBHOrO wu3nydyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anba-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Maccol spa.
Snepneie peakunu. [lenenue u cuHTE3 AIEP.
SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi
HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComHeuHnas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHIA@ U 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KilacC —



CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpEeHHEe CTpoeHue
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii [lyte — nama I'amaktuka. [lonoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sSapax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

Oo0o01maromiee MOBTOPEHUE

Ponb ¢u3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKol KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MesxknpeaMeTHble CBA3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMM MaTE€MAaTHKH,
OMoNI0THY, XUMHUH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (uanyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00US TPEyTrOJbHUKOB,
ompeiesIeHHEe TUIOMIAIU TIIIOCKUX (GUryp u o0bEéMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.



Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJIN3.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3K MArHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAMA 3JEKTpPONEpenady, TIeHepaTop NEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.

IINIAHUPYEMBIE PE3VJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUM

OcBoenne yueOHOro mpenmera «®Pusnmka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIEUUTH TOCTHUKEHUE CIICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOro npeaMera « Ou3nkay AOJKHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIeCTBa, PaCIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEaIn3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETIOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpTraHU3allny;

YMEHUE B3aUMOJECHCTBOBATH C COMAIBHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOLIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 0051aCTH (DU3UKU U TEXHUKU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OIIGHHMBATh CUTYallMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
JEATEIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl SCTETUKY HAy4YHOI'O TBOPUYECTBA,
IpUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIHTAHUSI:

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

TOTOBHOCTbh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUU BCEU KU3HH;

6) 3K0JIOrNYeCcKOTro BOCIIUTAHUS

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPY>KAOLIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QU3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHUS:

C(OPMUPOBAHHOCTh MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHME LEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIEcCe
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATHI
IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicCTBUS
ba3zoBble ornueckue aAeicTBu:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENCNATh e ACITCIBHOCTH, 3aJaBaTh IapaMEeTPbl M KPHUTEPUU UX
JOCTYKCHUST,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX ¥ HEMAaTePHUATbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM AESITEIBHOCTH;

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

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHATUSAMU M METOAAMH
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7au (U3MUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [TO3HAHHS;

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

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI JJIS J10Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (U3MKe B MPAKTUYECKYIO 00JIacTh
KU3ZHEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HMUECKOTO COAEPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHaJM3,
CUCTEMAaTH3allMI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
MPE/ICTaBIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

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



TUTHCHBI, PECYpPCOCOCPEKEHHS, TMPABOBBIX M  ITUYCCKUX HOPM, HOPM
nH()OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUECKOTO COJCPXKAHHS B Pa3IMYHBIX (dopMaTax ¢
y4€TOM Ha3Ha4YCeHUs UH(GOPMAIMH | IIEJICBOW ayIUTOPHH, BRIOUPAsl ONTUMAIILHYIO
(dbopMy TIpeICTaBICHHS U BU3yaTH3allHH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYHIECTBJISTh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YpPOUHOMU
JEATEIIbHOCTH;

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

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

IIOHMMATh U HMCHOJIb30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAJIbHON
padoThI;

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

IPUHUMATh LEJM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBU,
pacnpenensiaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXKJIOIO yYaCTHHKAa KOMaHIbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

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

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHUS PACYETHBIX M KAaYECTBEHHBIX
3aj]1a4, [JIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATMIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

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



OLIEHUBATh PUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (DOPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€STEIIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB EIISIM;

BJa/JeTh HABBIKAMU  TMO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX PE3yIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peleHus;

YMETh OLIEHWBAaTh PHUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX
CHIKEHUIO;

NpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMpPH aHalM3e pe3yibTaToB
JIeSITEIbHOCTH;

NPUHUMATH ceOsl, MOHNUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
NeSTEIIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU.

B mpouecce qoCcTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaronIuXxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIIEKT, peanoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIOYAIOUIET0 ClIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU C(epsl,
OBITh YBEPEHHBIM B ce0€;

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

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

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

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

INPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenuss B 10 kjacce mpeAaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:

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

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

pacro3HaBaTh (pusnuecKue siBIeHUs (IIPOIeCcChl) U OOBIACHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA U
AIIEKTPOJMHAMUKHA:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE Tell, ABM)KEHHE 110 OKPY)XHOCTH, HHEpLus,
B3auMozeiicTBue Teln, Auddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPIBIX TEN, N3MEHEHNE 00BEMA Tell IPH HArpeBaHUH (OXJIKIECHUH ), TEIIOBOE
paBHOBecHE, WCTapeHUe, KOHJEHCAIUs, IJIaBJICHHE, KPUCTAJUIM3AIMS, KUIICHHE,
BJIQXKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Tra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBSI3b MEXIy IapamMeTpaMud COCTOSHHSA Ta3a B  H30Ipoleccax,
3JIEKTpU3aLUs TeN, B3aUMOJCHCTBHE 3aps/IOB;

OINKCHIBATh MEXAaHUYECKOE IBMKCHHE, WCIONB3Yys (PU3MUecKne BETUYHHBIL:
KOOpJMHATa, IyTh, IepeMeIleHHe, CKOpPOCTh, YCKOpPEHHME, Macca Tenla, CuJa,
UMIYJbC TeJla, KHHETUYECKasl SHEPrus, NOTEHUHUANIbHAsI SHEPrus, MeXaHU4yecKas
paboTa, MeXaHMYeCKas MOIIHOCTb; IpPU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M EIUHUIIbI,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONKCHIBaTh H3YYCHHbIE TEIJIOBBIE CBOICTBA T€I U TEIUIOBBIE SIBJICHUS,
UCHONB3Ys (U3MUECKHE BEJIMYMHBI: JaBJICHHWE ra3a, TeMmIepaTypa, CpeIHss
KUHETUYECKasi SHEPTusl XaOTHUECKOTO IBIKEHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, pabora rasa,
KOA(PGUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUTATENs, MpPH OMHMCAHUU
OPAaBWIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJb3YEMBIX BEJIWYHMH, HX
00O3HAUYEHUS U EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLINE JIAHHYIO
(bU3MYECKYIO BEIMYUHY C IPYTUMHU BEIHUNHAM;

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



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

aHAM3UPOBAaTh (PU3HUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEpPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHS HWHEPIUATBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pa3iuyarh CIOBECHYIO
GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKECHUE W yCIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

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

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT M
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (PU3MUYECKUMH  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMOTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIMYUH B
BU/JIe TaOJIUIl U TPpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM MCCIIEeI0BAHNUS,

coOJII01aTh MpaBmiia 0€30MacHOT0 TpyJa MPU MPOBEACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIECIOBATEIBCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJn3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1aU: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXKIEHUN C OMOpOM Ha WM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;



UCIIONBb30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJa4  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTaBJICHUS Yy4eOHOW W HAYyYHO-TIONMYJSIpHON MHGOpMAIUK, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

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

paboTaTh B TIpyHIl€ C BBIINOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMON MTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

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

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYCYHBIM UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBaTh (pU3HUYECKUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEILUIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE IEUCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHUTOB, JJICKTPOMArHUTHAs HWHAYKIHS, JEUCTBUE MAarHUTHOTO TIOJA Ha
IPOBOJHUK C TOKOM W JBIXKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIIEHUE,
uHTepdepeHnus, audpakuus U TOJIPU3AIMS  CBETa, JHUCIEPCUsS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

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



COIIPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYIAs CUiIa, paboTa TOKa,
WHAYKUUS MarHUTHOTO MoJjsi, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKW, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, NMepHoJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsii M CWja TOKa B MpoIecce
FapMOHUYECKUX AJICKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYECHHs M EJAMHMIIbBI, YKa3bIBATh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJTMYMHAMU;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECChI, HUCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EIUHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHANIM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SIBJICHUS, UCIOJIb3Ys (PU3HUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEJ0BATEIBHOIO U ITAPAUIEIBHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHMS JHEPIUH, 3aKOH COXPAHECHMS HMIIYJIbCA, 3aKOH COXPaHEHUS
IIEKTPUYECKOTr0 3apsAJ]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YHCIIA, MOCTyJaTel bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHULbl, 00JIACTH)
MPUMEHUMOCTH;

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

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

BBINIOJIHATh AKCIIEPUMEHTHl 1O HCCIEJI0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUM: IPU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



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

coOIrOIaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEICHUH WCCIICOBAHUNA B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MUECKOH MOIENbIO,
UCTIONB3YS (hM3MUECKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4U
BEIOWPATHh (PU3UYECKYI0 MOJCIHb, BBIACIATh (PU3MUCCKHUE BEIMYMHBI U (POPMYIIHI,
HEOOXOoMMMbIC NI €€ PEIICHUs, TPOBOAUTH PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IIEMTOYKY PACCYXKICHUN C OMOpPOM Ha HM3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKkue sSBICHUS,

WCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPE/ICTABJICHUS YYECOHOW M HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJM3UPOBATH MOTyIaeMyr0 HH(OPMAITHIO;

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

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

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuH ¢ IPUOOpaMU U TEXHHUYECKUMU
YCTPOWCTBAMH, JIJII COXPAHCHUSI 3/I0POBbSI M COOIIIOICHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTath B TpYIIE C BHINOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOSI3aHHOCTH U
MJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE paCCMaTPUBAEMOM TIPOOIEMBL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanue KosmyecTBo yacos DJIeKTPOHHbIE
°
/ pa3aesioB U TeM B Konrpou IpakTuy (uudpoBbie) BocnuraresbHble 3a1a4n
n/n r
NporpamMmsl 0 Lhbre ecKHe o0pa3oBarteib
padoThbI padoTsI Hbl€ pecypchbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
Bubnmnoreka CriocoOCTBOBATH OBJIA/ICHUIO HAYYHOU
11 ®du3nKa U METOIBI 5 0 0 [IOK TEPMHUHOJIOTHEH, KITFOUEBBIMU
' Hay4HOI'0 IMO3HaHUs https://m.edsoo.r ~ MOHATHAMHU U METOJaMH (PU3NUECKON
u/7f41bf72 HayKu
Hroro o pasneny 2
Pasznea 2. MEXAHUKA
dopmupoBaTH YMEHUE TIEPEHOCHUTD
bubnuoreka
3HAHUA M0 PU3UKE B TPAKTHUECKYIO
[HOK
2.1 Kunemaruka 5 0.5 0 0071aCTh )KU3HENESITEILHOCTH; a TAKXKe
ftips. fim.esuo 1 HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX
U/7F41bF72 PHp AP
MpeIMEeTHBIX o0racTen
Croco6CTBOBATh BBISBISATH MPUYHMHHO-
CJIEJICTBEHHBIE CBS3H U
bubnuoteka
aKTyaJu3UpOBATh 3a/1a4y, BbIIBUTATh
LHOK n
2.2 JuHamuka 7 0 0 TUIOTE3Y €€ PEelIeHNUs], HAXOINUTh
https. im.edso0.¢ apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX
u/7f41bf72 pry LR
YTBEPXKIACHHM, 33]1aBaTh MapaMeTPhl |
KPUTEPUHN PEIICHUS
bubnuoreka Cnoco6cTBOBaTH (POPMHUPOBAHUIO
3aKOHBI COXPAHEHUS B
2.3 exaHIKe 6 1 1 LIOK MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
MEXaHH
https://m.edsoo.r = coBpeMEHHOMY YPOBHIO pPa3BUTHS



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

(bu3nUecKoil HayKH, a TAaK¥Ke
(bopMupoBaTh OCO3HAHHE IICHHOCTH
Hay4HOU e TeTbHOCTH, TOTOBHOCTD B
npouecce u3ydeHus Gpusnku
OCYILIECTBIISAT TPOCKTHYIO U
HCCIIE0OBATEIbCKYIO IESTEIbHOCTD
WH/IMBUIYAJILHO U B TPYIIIIE.

Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
bubnuoreka
®opmMUpOBaTh MIOHUMAHUE U
OCHOBBI MOJIEKYJISIPHO- LIOK
3.1 . 9 0 1 HCIIO0JIb30BaHUE MTPEUMYIIIECTBA
KMHETUYECKOU TEOPUHU https://m.edso0.r . 4 a6
W/TA1bf72 KOMaHHOW ¥ HHIUBUIyaTbHOU PabOTHI
Cnioco6cTBOBaTH (HOPMUPOBAHUIO U
bubnuoteka
MPOSIBIICHUIO APYAULIUU B 00TIaCTH
LHOK .
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 0 (U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM
https://m.edso0.r 6 . .
u/TFALDF72 00pa3oBaTeNbHbII U KYTbTYPHBIN
YpOBEHB
dopmupoBaTh CIOCOOHOCTH
bubnuoteka
ArperatHble COCTOSIHUS OK TJTAHUPOBATh U OCYIIECTBISATH
3.3 BemlecTBa. PazoBbie 5 0 0 1 JIEUCTBUSI B OKpYXaIOIEH cpesie Ha
EDEXOLL https://m.edsoo.r . .
epexo. U/THA1bET2 OCHOBE 3HaHUS 1eJIel YCTONYUBOTO
pa3BHUTHS YEIIOBEYECTBA
Wroro no pazueny 24
Paznen 4. JIEKTPOJINHAMUKA
41 SmexTpocTarka 10 0 1 bubnmnoreka CriocoOCTBOBATH PACIIMPEHHIO OTBITA

LIOK

IEITEILHOCTH PKOJIOTHYECKOU
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https://m.edsoo.r

HaIpaBJICHHOCTHU Ha OCHOBC

u/7f41bf72 MMEIONINXCS 3HAHUH 110 (PU3MKe
CrniocoOcTBOBATH BBIABIATH IPHYUHHO-
. CJICZICTBEHHBIE CBSI3U U
ITocTosiHHBIM bubnuoreka
. aKTYyaJIM3UpOBATH 337a4y, BBIIBUTATh
DJIEKTPUYECKUM TOK. [HOK .
4.2 13 2 TUIOTE3Y €€ pelleHus, HAXOIUTh
Toxku B pa3nu4HbIX https://m.edso0.r
apryMEHTBHI JUIsl JI0Ka3aTeIbCTBA CBOUX
cperax u/7f41bf72 Pry A
YTBEPK/ICHHI, 3a/1aBaTh IapaMeTphl U
KPUTEPUH PELICHUS
Hroro mo pazueny 23
CrnocoOcTBOBATH OBIIAZCHUIO
PesepBHOE Bpemst 1 OCHOBHBIMH HaBBIKaMH MTPAKTHYECKON
JeATEILHOCTH B (PM3MYECKHUX HayKaxX
OBHIEE KOJIMYECTBO 68 45

YACOB 11O TIPOT'PAMME
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u Kontpo IpakTuy (undposbie)
BocnurareanHblie 321241
n/n TEM NMPOrpaMMbl Bcero JBbHBIE ecKue 06pa30BaTeJILH
padoTbl  padoTHI ble pecypchbl
Paznea 1. JIEKTPOJAUHAMUKA
Bubnunoreka dopmupoBaTh NOHUMaHUE U
MaruuTHO€ noe. OK
UCIOJIb30BaHUE MPEUMYIIIECTBA
1.1 DJIeKTpOMarHuTHas 11 1 2.5 1 i p y i
https://m.edsoo.ru = KOMaHIAHOW U MHIUBUIYaJIbHOU
WH, ust
AYKIL /7f41¢97¢ paGoThI
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
Bubnunoreka CrniocoOcTBOBATH OBJIAICHUIO HAYYHOM
Mexariraeckue i OK TEPMHUHOJIOTHEH, KITFOUEBBIMU
2.1 JJIEKTPOMAarHUTHBIE 9 0 1 1 P ’ .
https://m.edsoo.ru = TOHATHSAMM U METOJaMH (pU3HUecKon
KoseOaHus
[7f41c97c HayKH
CrniocoOcTBOBATH BBISBIIATH
IIPUYUHHO-CJIEICTBEHHBIE CBSA3HU U
bubmorexa aKTyaJu3UpOBaTh 3a/1a4y, BbIIBUTATh
Mexanuyeckue u HOK y p "
2.2 5 1 0 TUIOTE3Y €€ PEeleHNUs], HAXOIUTh
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru ADEVMEHTLL I8 1OKA3ATENLCTEA CROMX
/7f41c97¢ pry LA
YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U
KPUTEPUN PEIICHUS
bubnmnoreka
®dopmMHUpoBaTh YMEHUE MEPEHOCUTD
HOK
2.3 OnTuka 10 0 2.5 3HaHUS 110 PU3KKE B IPAKTUIECKYIO

https://m.edso0.ru

[7f41c97c

00J1aCTh KU3HEACATEIILHOCTH
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Hroro no pazneny

24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

Bubimoreka Crioco0cTBOBAaTH TOTOBHOCTU U
31 OcHOBBI CIELIMATIBHOM Teopun 4 LHOK CHOCOOHOCTH K 00pa30BaHUIO U
' OTHOCHUTEIIEHOCTH https:/m.edsoo.ru = camooOpa3oBaHUIO B 001acTU (HU3UKU
[7f41c97c Ha MPOTSHKEHUH BCEH )KU3HU
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
Crnioco6cTBOBaTH (HOPMHUPOBAHUIO U
bubnuoreka
OK MIPOSIBJIICHUIO SPYIUIMH B O0JIACTH
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 1 (U3HUKH, IOCTOSTHHO MTOBBIIIATH CBOM
ttps.//m.edis00.1 00pa30BaTEeIbHBINA U KYIbTYPHBIN
[7£41c97c P YIRTYP
YpOBEHB
Crioco6CcTBOBaTh BBISBIISTH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U H
bubnmnoreka
OK aKTyaJIU3UPOBATH 33/1a4y, BBIIBUTATh
4.2 Crpoenue atoma 4 1 TUNOTE3y €€ pelIeHus, HAXOIUTh
https. fim.elsoo. apryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX
/7f41c97¢ pry LA
YTBEPKACHUI, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PEIICHUS
Cnoco6cTBOBaTH (POPMHUPOBAHUIO
MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
bubnuoteka
. COBPEMEHHOMY YPOBHIO Pa3BUTHS
4.3 AToMHOE 1pO 6 1 (bu3MYECKOI HAyKH, a TAKXKe
https. //m.eds00.1y (dopMupOBaTh OCO3HAHHE IICHHOCTH
/7f41c97¢ pMHP H

HaYLIHOI)'I ACATCIIBHOCTH, TOTOBHOCTH B
nporiecce u3ydeHust GPU3NKu
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OCYIIECTBIIATh IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO €SI TEIbHOCTD
WH/MBUYaJIbHO U B TPYIIIE.

Hroro no pazneny

Paznes 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

16

dopMUpOBaTH CITIOCOOHOCTH

bubnmnoreka
IIaHUPOBATh U OCYIICCTBIIATH
DneMeHThl aCTPOHOMUU U LIOK . .
5.1 7 JICUCTBHUA B OKPYKAIOLIEH CpeJie Ha
acTpo(U3HUKH https://m.edsoo.ru . .
OCHOBE 3HaHUS 1eJIel YCTONYUBOTO
[7§41c97¢ Hemen y
pa3BUTHSA YEIIOBEUECTBA
Hroro no pasgeny 7
Paznen 6. OBOBLIAIOHIEE IOBTOPEHUE
@opMHpOBATh UHTEPEC K PATUIHBIM
chepam podeccuoHaIbHON
Bubaunoreka OESATEIbHOCTH, B TOM YHMCJIE
OK CBSI3aHHBIM C (DM3UKOI U TEXHHUKOM,
6.1 O6o0m1aroniee MOBTOpEHUE 3 1 P .
https://m.edsoo.ru =~ ymMeHHE COBEpPIIATh OCO3HAHHBIN
[7f41c97c BBIOOp Oyayiel npodeccun u
peaan30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TIJIaHbI
Hroro 1o pasneny 3
CrniocoOcTBOBATH OBJIA/ICHUIO
Pe3epBHOE Bpemst 3 OCHOBHBIMM HaBBbIKAMHU MPAKTUYECKOMN
JESITEIbHOCTH B (PU3UYECKUX HayKax
OBUIEE KOJIMYECTBO YACOB 68

1O MIPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsl
1 ®usuka — Hayka o npupozae. Hayunsie 1 0 0 bubnnoreka [JOK
METO/1bI ITIO3HAHUS OKPYKAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popMupoBaHuu
2 COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B 1 0 0 bubamorexa LOK
p . yi P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JAESITeTbHOCTH JII0IeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MEXaHHYECKOTO JBIKeHUs. [lepemenienne 1 0 0 bubamorexa LOK
- Hep ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
bu6mmoreka [IOK
4 P i 1 0 0
ABHOMEPHOE MPSAMOJIUHEHHOE IBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE PSIMOJIMHEWMHOE ABUKEHUE 1 0 0 bubmmorexa [OK
yerop p g https://m.edsoo.ru/ff0c372e
CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO bubnuorexa [JOK
6 1 0 0
najacHus https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe nBuxeHue. /[Buxxenne
7 MaTepUATHHOU TOYKHU IO OKPYKHOCTH. 1 05 0 bubnmoreka [JOK
Camocmoamenvnaa paboma no meme ' https://m.edsoo.ru/ff0c3ada
"Kunemamuxa"
[Ipunuun otHocuTeNnbHOCTHU ["anunest. BuG OK
8 WueprmansHbie cucTeMbl oTcueTa. [1epBorii 1 0 0 nomoreka I

3akoH HeroTona

https://m.edsoo.ru/ffOc3be8
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Macca tena. Cuia. Ilpunnun cynepno3unuu

9 cui. Bropoit 3akon HeroToHa st bubmmorexa LIOK
' p . a https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKH
10 Tperunii 3akoH Hpr0TOHA [1s1 MaTEpUAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTeHUs. Cuiia TSKECTH. bubnnoreka [HOK
11
IlepBas kocMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuia octH. 3akoH ['yka. Bec Tena
yHpyr e https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent tpennsa. Cuia
13 cor OTEIBJ'IGHI/I}I i (11)/1(1) BI/I)KeHI/II/II:) Tena B bubamorexa LOK
P pr https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM ra3e
[locTynaTenbHoe U BpalaTeabHOE JBUKEHHE
14 abcooTHO TBEPAOTO Tena. MOMEHT CUJIBI. bubnnorexka [JOK
I1ne4o cumnbl. YcaoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbe cuibl. 3akoH bubnnoreka [JOK
COXpaHEeHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
PaGora u mourHOCTh cuibl. Kunetuueckas
16 sHeprusi MmatepuanbHOi Touku. Teopema 00 bubmmorexa [OK
P P o, Teop https://m.eds00.ru/ff0c4502
W3MEHEHUN KUHETUUECKOW SHEPTUH
[TorenuuanvHas sueprus. [loreHunansHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON bubnmoreka [JOK
npykuHbl. [loTeHnManbHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
18 [ToreHnmanbHble 1 HENOTEHMAJIBHBIE CUJIBI. bubnmoreka [JOK
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CBs13b pa6OTLI HCIIOTCHIMAJIbHBIX CHUII C
H3MEHEHHEM MEXaHHISCKOM OHCPIrun
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOMH OHEPIrun

https://m.edsoo.ru/ff0c478c

Jlabopamopuasa paboma «Hccnedoeanue
ceA3U padomol cubl ¢ U3MEeHeHUueM

19
MexXaHu4ecKoll IHepeUU mea Ha npumepe
PACMANCEHUA PESUHOBO20 HCZYMA)
Koumponvnaa paboma no meme
20 «Kunfmamukapﬂuuamuka 3akonul bubmorexa LHOK
) ) https://m.edsoo.ru/ff0c4b74
COXPAHEHUA 8 MEXAHUKeE)»
AHann3 KOHTPOJIbHOI paboThl. OCHOBHBIE
. bubmuorexa [JOK
21 MIOJIOKEHUSI MOJICKYJIIPHO-KUHETHUECKOM
https://m.edsoo.ru/ffOc4dc2
Teopuu. bpoyHoBckoe aBmkenue. Juddysus
XapakTep JBUKESHHS U B3aUMOJICHCTBUS
22 YyacTHI] BeniecTBa. Moienu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI
93 Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo
24 TenmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [llkana remneparyp Llenbcus
o5 Uneanbheiii raz B MKT. OcHOBHOE ypaBHEHHE bubnmoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHei
. bubnuorexa [JOK
26 KMHETHUYECKON SHEPTUU IBHKEHUS MOJIEKYII.
. https://m.edsoo.ru/ffOc511e
VYpasuenue Menpeneesa-Knaneiipona
27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
28 Jlabopamopuasa paboma «Hccnedoeanue
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3asucumocmu Meafc0y napamempamu
COCMOAHUA PA3PEHCEHHO20 2A3a»

H3ompornecchl B u€anbHOM ra3e u ux

bu6mmoreka [IOK

29
rpaduyeckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHsisa sHEprusi TepMOIUHAMUYECKOM
30 CHCTEMBI M CIIOCOOBI €€ N3MECHCHUSI. bubmunorexa [JOK
KonuyecTBo TemmoTs! u padbota. BHyTpeHHSs s https://m.edsoo0.ru/ff0c5952
SHEPrusl OJJHOATOMHOIO UAEAIBHOTO rasa
bubmuorexa [JOK
31 B
FIRL TOILHOTEpeAatt https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonuruecTBo TEII0THI MPH TEIJIonepeaayue bubmmorexa [JOK
. p peAac. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporiecc
33 IlepBblil 3aKOH TEPMOAVHAMUKHU U €r0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporieccoB B MPUPOJIE. bubnuoreka [IOK
34 .
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictuda u KIIJ[ rernooit bu6nmoreka [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4ecKre npoOIeMbl TETI0O3HEPTETUKH
O6o6maromuit ypok «MonekymsipHas bubnuorexa [JOK
38
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
Konmponvnaa paboma no meme
39 «Monexynapnasn ¢usuxa. Ocnogul bubmmorexa LIOK
PP ) https://m.edsoo.ru/ff0c6a50
mepmoouHamuKkuy
40 AHaIn3 KOHTPOJIbHOM paboThI. bubnuorexa [IOK

[TapooOpa3oBaHue ¥ KOHACHCAIIHS.

https://m.edsoo.ru/ff0c63b6
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Hcnapenue u kunenue

AOCOIIOTHAS U OTHOCHUTENBHAS BIIAXKHOCTD

bu6mmoreka [IOK

41
BOo31yxa. Hacelennslii map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
amop¢Hble Tera. AHU30TPONUS CBOMCTB bubnmoreka [JOK
42
KpucTauioB. JKuJaKue KpuCTabl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 IlmaBiieHue U KpucTayuIM3auus. Y AenbHas bubnuorexa [JOK
TeruioTa masiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 v 0
PABHEHHE TEHIOBOTo batarca https://m.edso0.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEKTPUIECKUH 3apsi. bubnuorexa [JOK
JIBa BuJa DIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ffOcbbcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I))J'I HOBo HIfKI/I 3aK§H COXPaHCHHUS bubmmorexa [JOK
YHpOBROA ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiia
47 Bsaumonericteue 3apsnoB. 3akoH Kyinona. bubnnoreka [JOK
ToueyHbIil dIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTB AIEKTPUUECKOTO MOJIS.
48 [IpuHUMIT CyNepIO3UIIIHN SIIEKTPUUECKUX bubmmorexa [OK
P VH Hep . , P https://m.edsoo.ru/ff0c6df2
nosnieit. JInuuu HanpsHKEHHOCTH
49 PaGora cui anexTpocTaTuueckoro moJs. bubnuoreka [IOK
ITorennuain. PasHocTh TOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUAIEKTPUKH B
50 3J'IpeKT i[)CTaTI/I‘-IeI([:KOM Holj1e JusnexTpuueckas bubmmorexa [JOK
P ' P https://m.edsoo.ru/ff0c7018
MIPOHHIIAEMOCTH
51 OnexrpoéMkocTs. Konnencatop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

DeKTPOEMKOCTD TIOCKOTO KOHJICHCATOPA.
DHeprus 3apsHKCHHOTO KOHICHCATOPa

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

53

54

55

56

Jlabopamopuasa paboma "Hzmepenue
91eKmpoémKkocmu Konoencamopa'

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHHOTO MIPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJICHHIE JICKTPOIPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cymectBoBanusl. [locrosaunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
OmMa Ju1s1 yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
Jlabopamopuasa paboma «H3yuenue
CMEWaHH020 COeOUHEHUS PE3UCIOPO8»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO TOKA.
3axoH /[xoynsa-JIeHna

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

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)

aneKTpudeckon uenu. Koporkoe 3ambIkaHueE.

Jlabopamopnan paooma «HUzmepenue 3/[C
UCHOYHUKA MOKA U €20 6HYMPEHHEe20
COnPoOmMueIeHUA»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTPOHHAS TIPOBOMMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTD COITPOTHBIICHUS
METAJUIOB OT TeMIIepaTypHI.
CBepXxnpoBOUMOCTb

60

DnexkTpuueckuil Tok B Bakyyme. CBolicTBa
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AJIEKTPOHHBIX ITyYKOB

[ToynpoBoiHUKH, X COOCTBEHHAs U

61 IIpUMecHas IpoBoauMocTs. CBoiicTBa p—N- 1 0 bubmmorexa [IOK
p POBOA ’ P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUYECKHUI TOK B pacTBOpaxX M paciuiaBax
62 3JIEKTPOIATOB. DIEKTPOIATAYECKAS 1 0 Bubmaorexa ITOK
p ' P https://m.edsoo.ru/ff0c82ba
JUCCOITUAITUSA. DIICKTPOJIH3
DJIEKTPUUYECKUI TOK B Ta3ax.
63 CaMOCTOSITEIBHBIN U HECAMOCTOSITEILHBIN 1 0 bubnmorexa LHOK
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
DIIeKTprUYeCcKue IIPUOOPEI M YCTPOMCTBA U UX
64 5| aKTqucxoe o I/II)MGHSHI/IC };'I Ie)usl/ma 1 0 bubnmorexa LHOK
p p P https://m.edsoo.ru/ffOc86fc
TEXHUKHA 0€30I1aCHOCTH
. bubnuorexa [JOK
1
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) 0 https://m.edsoo.ru/Ffoc88be
Konmponvnaa paboma no meme
66 «Inekmpocmamuxa. Ilocmoannwiit 1 1 bubnuorexa [JOK
nekmpuyeckuit mox. Toxu ¢ paznuunvix https://m.edsoo.ru/ff0c8a8a
cpeoaxy
bu6mmoreka [IOK
7 1 1
6 Tpomescymounan ammecmanus 3a Kype https://m.edsoo.ru/ff0c8c56
AHann3 KOHTPOJIbHOM paboThl. O6o0IIaromMii bubnnorexa [JOK
68 1 0
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 45

ITPOI'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m | Tema ypoka uudposbie
Bcero Kontpoabnbie IIpakTunyeckue
oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
ITocTosiHHBIE MArHUTHI U UX B3aUMOJICHCTBUE.
1 MarnutHoe nose. Bekrop MarHuTHOMN 1 0 0 bubmmorexa LIOK
' P . https://m.edsoo.ru/ff0c9778
UHAYKIUU. JINHUY MarHUTHON MHTYKIIUU
MarnuTtHOE 1oJjie TPOBOJHUKA ¢ TOKOM. OTBIT
2 Opcrena. BzanMoeiicTBre MPOBOJHUKOB C 1 0 0 bubmmorexa [IOK
P ' P https://m.edsoo.ru/ff0c98fe
TOKOM
3 Jlabopamopnan paooma «HU3yuenue 1 0 1 bubnnoreka [JOK
MAZHUMHO20 NOJIA KAMYWKU C MOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHe MarHUTHOTO TOJISI HA POBOJAHUK C
4 tokoM. Cuna Amnepa. Jlabopamopnas 1 0 1 bubnnorexa [JOK
paboma «Hccnedoganue oeiicmeus https://m.edsoo.ru/ff0c9acO
HOCMOAHHO20 MAZHUMA HA PAMK) C HLOKOM»
JleficTBMEe MarHUTHOTO MOJISI HA IBUKYIIYIOCS
5 3apspkeHnyro yactuny. Crna Jloperia. Pabora 1 0 0 bubnmorexa IOK
P yio Y P ' https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
OneKTpoMarHuTHas MHAyKIus. [IoTok BekTopa
6 MarHuTHON HHIYyKIUH. DJIC HHIyKIuU. 3aK0H 1 0 0
AIIEKTPOMArHUTHOU MHAYKIMKu Dapanes
7 Jlabopamopuasa paboma «Hccnedoeanue 1 0 1 bubnmnoreka [JOK
AGNEHUA IIEKMPOMAZHUMHOU UHOYKUUUY https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBJIEHUE CAMOMHAYKIIUH.
bu6nunorexa LIOK
8 O/1C camoMHIyKIIMU. DHEPTUsl MArHUTHOTO 1 0 0

I1OJIAA KaTylIKHU C TOKOM. BHGKTPOMaFHI/ITHOC

https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I10JIC

TexHuyeckue ycTpoiCcTBa U UX MPUMEHEHUE:
MOCTOSIHHBIE MarHUTHI, JIEKTPOMArHUTHI,

| AJIEKTPOJIBUTaTENb, YCKOPUTEIU
DJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb
10 O6o06maromuii ypok «MarHuTHOE ToJIe. bu6nmorexa [IOK
DJIEKTPOMArHuTHAsE UHTYKLIMS» https://m.edsoo.ru/ffOcab82
Konumponvnasa paboma no meme
11 «Maz:umnoe nI;ﬂe. Inekmpomaznumnasn buomrorexa LIOK
https://m.edsoo.ru/ff0cad58
UHOYKUUAY»
AHanm3 KOHTPOJIbHOH paboThl. CBOOOIHBIE
12 MexaHu4ecKue Kojiebanus. ['apmoHudeckue bubmmorexa [JOK
Kosie0aHusl. YpaBHEHUE TapPMOHUYECKUX https://m.edsoo.ru/ff0caf06
konebanuii. [IpeBpaienue sHepruu
Jlabopamopnan paooma «Hccnedosanue
13 3a6UCUMOCIU NEPUOOA MATIBIX KOJICOAHUTL
2py3a Ha HUMU Om OJIUHBL HUMU U MACCH
zpy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUS B HI€ATbHOM
14 K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY brbmmorexa LTOK
https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
KoJIe0aHUsIMU
®opmyna Tomcona. 3aKOH COXpaHEHUS
15 SHEPruu B UI€aJIbHOM KOJIe0aTeIbHOM bubmmorexa LIOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
16 [IpencraBnenue o 3aTyxaromux KojaeOaHHIX. bubmuoteka [IOK

BrinykIeHHBIE MEXaHUYECKUE KOJICOAHMSI.

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Pe3onanc. BeiHYXI€HHBIC 2JIEKTPOMArHUTHBIC
KoJIeOaHus

[lepemennsiii Tok. CHHYCOUIaNbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO

bu6nmoreka [IOK

17 TOKa. AMIUTUTYIHOE U JACHCTBYIOIIEEe 3HAUCHUE https://m.edsoo.ru/ffOcbd34
CHUJIBI TOKA U HAIPSKEHUS
18 Tpancdopmarop. [Iponssoacrso, nepenayua u
noTpedIeHUE 3IEKTPUUECKON SHEPTUU
Y CTpONCTBO U IPAKTUYECKOE IIPUMEHEHNE
19 BJIeIprI/I‘leCKOFOPBBOHKa, reHepzTopa buomiorexa LIOK
B https://m.edsoo.ru/ffOcc324
IIEPEMEHHOTI0 TOKA, JIMHUN AJIEKTporepenay
DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
20 3eKTpodHeprun. KynbTypa nucnoiap3oBaHus
3JIEKTPO’HEPIUH B IOBCEAHEBHON KU3HU
MexaHnueckne BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubmmnoreka HOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeuHblie U MPOIOJIBHBIE BOTHBI
99 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmnorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOICTBA U bu6muoreka [JOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIMIIBI paOCBSI3U U TEJIEBUACHUS.
PasButne cpencts cBa3u. Pannonokanus
25 Konmponvnaa paboma «Konebanus u bubmuorexa [JOK
601HbL) https://m.edsoo.ru/ffOcc6f8
26 AHalu3 KOHTPOJIBHON paboTHI. bu6muoreka [JOK

[IpssMonMHENHOE paclIpOCTPaHEHUE CBETA B

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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

OJAHOPOJHOM cpene. TodyeuHblii HCTOYHUK
cBera. Jlyu cBera

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.

bubnmoreka [IOK

27
[TocTpoenne n300paXKeHNH B IITIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
28 otpaxkenue. [IpenenbHbIN yroi moaHoro bubmmorexa [JOK
P Fpen e https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlabopamopnas paooma «HU3zmepenue bubmmoreka [JOK
nokazameJisi nPeJOMACHUA CHEKA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n300pakeHuil B TUH3E. bubnuoreka [IOK
30 .
®opmylia TOHKOHM JMH3bL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 Jlabopamopnan pavoma «Hccneoosanue
ceolicme u3oopar)xcenuil 8 TUH3AX)
Mucnepcus ceeta. CloKHBIN cocTaB 0€710ro
32 cera. L{ger. Jlabopamopuas paboma
«Habnwoenue oucnepcuu ceemay
WNurepdepennus creta. Judpaxius ceera. bubmmnoreka [HOK
33 N
JudpaxknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 [ToniepeuHocTh cBeTOBBIX BOMH. [Tonspu3zanus bubnnorexa [JOK
CBETa https://m.edsoo.ru/ffOcf02e
35 OnTuueckrie MpUOOPHI M YCTPOICTBA U
YCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH KJIACCUIECKON
36 MeXaHUKA. [1oCTyIaThl CrIenUalIbHOM TEOPUHU bubmorexa TIOK
' 4 P https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubmmoreka [JOK
3ameyieHre BpEeMEHH U COKpaIleHUE JJTHHBI https://m.edsoo.ru/ffOcfa42
38 DHeprusi U UMITYJIbC PEASITUBUCTCKOMN bubnmoreka [JOK



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
https://m.edsoo.ru/ff0cfa42

yacTulbl. CBS3b MACChI C SHEPTUEHN U
UMITYJIbCOM. DHEPIHUs TOKOS

https://m.edsoo.ru/ffOcfc68

Konmponvnas paboma «Onmuxa. Ocnoewt

bubnmoreka [IOK

39
CReyuaIbHOI meopuu OMHOCUMENbHOCIU) https://m.edsoo.ru/ffOcf6f0
AHaM3 KOHTPOJIBHOU paboThl. POTOHBI.
40 ®opmymna [lnanka. SHEPTHS U UMITYJIBC bubmorexa LOK
pMy ' P Y https://m.edsoo.ru/ffOcfel6
dboToHa
41 OtkpsiTHE U HccaenoBanue porodddexra. bubmmoreka [JOK
Omnbithl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Gpororddexra. YpaBHeHUE
42 3ﬁHIHT€§H3 nq:bq)oma(bgema «Kpachnas bubmmorexa LIOK
A - (BP https://m.edsoo.ru/ff0d015e
rpanuna» Gororddexra
43 Hasnenue ceera. Onbite [1. H. JIeOenena. bubmuoreka [IOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE
44 npuMeHeHue: GoTo3JIeMEHT, (HOTOAATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3aga4 mo teme «3J€MEHTBI bubmmoteka IIOK
KBAaHTOBOM ONTHKW https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbiTel Pezepdopna
46 1o HaCCGSIHI/IIO a-gactwil. [T1anera Ha;) hot bubmorexa HOK
P t p https://m.edsoo.ru/ff0d091a
MOJIeJTh aToMa
bubnunorexa LIOK
47 IT b
OCTYTIATRI bopa https://m.edsoo.ru/ff0dOafa
W3nydyenue u norjiomeHne GOTOHOB IpH
48 e g:o € aToMma C oni{oro (bOBHSI 3Hepr1/m Ha bubmorexa HOK
p 011 a yp p https://m.edsoo.ru/ffOd0Oafa
Ipyroii. Buasl ciekTpos
49 BousHoBBIE cBOMcTBa yacTull. BonHbl 1e bubmuorexa [{OK



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
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https://m.edsoo.ru/ff0d091a
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bpoiina. KopnyckynsspHO-BOJIHOBOM Ayaau3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIy4YEHUE

https://m.edsoo.ru/ff0d0ca8

50

51

52

OTKpbITHE PAIMOAKTUBHOCTU. OIBITHI
Pesepdopna no omnpeneneHuto cocraBa
pPaauoOaKTUBHOTO U3TyYEHUS

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
BrusiHre pagroakTHBHOCTH HA JKUBBIC
OpTaHU3MBI

OTkpsITHE IPOTOHA U HeWTpoHA. M30TOMEI.

Anbda-pacnaa. DIEeKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnajn. ['amma-u3inydenue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBs3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepuslii peaktop. [Ipodaemsl,
IIEPCIIEKTUBBI, IKOJOTUYECKUE ACTIEKTHI
AJIEPHOM DHEPrEeTUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
perucTpanuu daeMeHTapHbIX yacTtull. Kpyribrit
ctosl «@yH/TaMEeHTaIbHbIE B3AUMOIEHCTBHUSL.
EnuncTBO uznyeckoil KapTUHBI MUPay

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Konmponvnaa paboma no meme
"Keanmoesasn ¢pusuxa'’

56

57

AHaiu3 KOHTPOJIBHOM paboTsl. Bun 38€31H0TO
HebOa. Co3Be3ausi, spKue 3BE3/1bl, MIIAHEThI, UX
BUAMMoOe aBmkeHne. CoHeUHas cucTeMa

Connue. ConHeuHas akTUBHOCTb. McTOUHMK
sHeprun CosHIa U 3BE3]

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.



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

3BE3/1bI TTIABHOM MOCIIEI0BATEIBLHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEJICTABICHUS O IPOUCXOXK/ICHUU U
sBomonu CoJHIIa U 3BE3]

Muneunsiii [1yte — Hama ['anakTuxa.

59 [Tonoxenue u aBmxenne Connua B ['anakTuke. 1
[Manaktuku. YEpHbIE ABIPHI B sIpax rajlakTUK
Bcenennas. Pa30eranue ranaktuk. Teopus

60 Bonbmioro B3peiBa. PenukToBoe n3nydeHue. 1
MeraranakTuka

61 Hepemennsie mpo0eMbl aCTpOHOMHUHT 1

62 Konumponvnan paboma «Inemenmot 1
acmpoHoMuu u acmpoguzuku»
AHanM3 KOHTPOJIBHOM paboThl. O600matomniA

64 ypok. Pornb pusmdeckoit Teopuu B 1
dbopMHUpPOBaHUH MPEJCTABICHUHN O PU3NUECKON
KapTHHE MHpa
O6o6maromuit ypok. Mecto pusudeckoit

65 KapTUHBI MUpPa B O0IIEM psITY COBpeM?HHHX 1
€CTECTBEHHO-HAYYHBIX TPE/ICTABICHUI O
pUpoze

66 Ilpomesicymounas ammecmayus 3a Kypc. 1

67 PesepBHbIil ypok. Ontuka. OCHOBBI 1
CHelHUaTbHON TEOPHUH OTHOCUTEIBHOCTH

68 Pesepnbiit ypok. KBanroBas ¢pusuka. 1 bubmuorexa [JOK
DIEeMEeHTBI aCTPOHOMUU U acTpOPU3UKU https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO YACOB 11O 68

INPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» Guzuka, 11 kinace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. noa
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

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



