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Pabowas mporpamMMa OpHEHTHpOBaHAa Ha IIEJIEBBIE IMPHOPUTETHI, C(HOPMYIMPOBAHHBIE B
dbenepanbHO pabouelt mporpaMme BOCIIUTAHUS U B paboyeil mporpaMme BOCITUTaHUS
MAQOY COLL Ne56

COJEPXAHUE OBYUYEHUA
10 KITACC

Paznea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka o mpupone. Hayunbie MeTOnBI NO3HAHMS OKPYKAIOLIETO
mupa. Ponp dKkcnepuMeHTa W TEOpUM B IIPOLlECCE ITO3HAHUSA IIPUPOABL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHbI U TEOpUH. ['paHUIBIl TPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHUpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIMM Ha OCH CHUCTEMBbl KOOpJWHAT.
CroxeHue rnepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TMepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmKeHHWE. [[BWKeHHWE  MarepualibHOM TOYKHA 1O
OKPY>KHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJIOB, LICTIHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHDKCHUSL.



[IpeoOpa3zoBanne IBUKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B PA3pEKEHHOM NPOCTPAHCTBE.

Habmronenue ABMKEHUs Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA JU1s1 MaTepUaIbHbIX TOYEK.

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

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cusa TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosa. KoaddumueHnt tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TE€JIA B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOEe ABUKEHUE aOCOMIOTHO TBEPAOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHUCTBYIOIINUX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.



Y cioBust paBHOBECHUs TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3yuyenue nBrmxeHUs1 OpyckKa 1o HaKJIOHHOW MJIOCKOCTH.

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

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

Pa6ora cuibl. MOIIHOCTH CHUJTBI.

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

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

[loTeHumanbHple U HEMOTEHHMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON SHEPruM CHUCTEMBI TEIL.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4ecKkue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

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

Paznen 3. MoJsiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA
Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3us. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTsa. MOJENIU CTPOCHUs TIa30B, KUIKOCTEW U
TBEPJBIX TET U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Ttemmneparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpPHHM HJCaIbHOro rasza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOTO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAaIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 10 TU(PPY3UN )KUIKOCTEN U ra3oB.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Monaenb, nuTroCcTpupyomas Ipupoay AaBICHUS Ia3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJCANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMoanHaMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3za.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y I€JIbHAS TEIIIOEMKOCTh BEIECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh IPoIIecCcoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS — TEIUIOBBIX — MAIIWH.
[IpeobpazoBanusi ’HEPTUM B TEIUIOBBIX MamuHax. KosQduiuueHT mnosie3Horo



nevctBus TemwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ duiMeHT Mmojae3HO0Tro
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW SHEpPrHM Teja IMPU COBEPILICHHH PaOOTHI: BBLIET
npoOku u3 OyTBUTKM TIOA JEUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpPTUH (TeMIlepaTyphl) Tejla Npu Terionepeaaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM map. YaenbHas TeEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTayuM3aius. Y AelibHast TerioTa miaBieHus. Cyomumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA W NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHajoB, B
TOM YHCJIE HAaHOMAaTepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBa HACBHILLIEHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHammuka
Tema 1. Inekmpocmamuxa
DNeKTpu3ausl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIa JJIEKTPUYECKHUX
3apsiioB. [IpOBOJHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHECHHS
AIEKTPUUYECKOTO 3apsia.



BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuHblil 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3yieKTpuueckoro mnois. [IpuHoun
CYNEPHO3ULIUNA DNEKTPUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHUMKM W JUDNEKTPUKU B IJIEKTPOCTATUYECKOM  TIOJIE.
Jlnanexkrpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, SJIEKTPOCTATHUYECKAash 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoenicTBrE HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSTHUAS MEXKAY HUMH U JUJICKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

ODJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE CONPOTHBJIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

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

ONeKTpOABMXKYLIash CUjia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHMKA TOKA.
3akoH Oma i1 MOJHOM (3aMKHYTO#) dyiekTpudeckoi menu. KopoTkoe 3aMbIkaHKeE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKHY. CobcTBeHHas U IIpUMECHAas IIPOBOAUMOCTD
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBoIHUKOBBIE TPUOOPBHI.



DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN U0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wW3MepeHHue >IEKTPOJBMXKYIEH cuibl. KOpoTKoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIMMOCTh BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUIIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHa B 10 Kjacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoN0oTHY, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumnores3a, (uznyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUU, JWHEWHas (QyHKIMS,
napaboa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupojae, auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEIUIONIEPEIayH, TEIJIOBOEC PABHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U
ra3oB, JJICKTPHUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJMTHYECKAS UCCOLMALMS,
raJjbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTU€), JBUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbIC npuodopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHuThl.  B3auMoaelcTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHUTHOM WHAYKIMU. KapTuHa JMHUI MarHUTHOU
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0Ji€ MPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUU
MarHMTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKkOM. OnbIT DpcTena. BzanmoielicTBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIlBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOABMKYIIAs CUla WHAYKIMH. 3aKOH 3JEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnekrpuyeckoe Moje. IDICKTPOABMKYIIAs CHJIA HHAYKUIAH B
MPOBOJHUKE, IBHXKYIIEMCS TOCTYNATENBHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJBIXKYILIAs  CHUJa
CaMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TIOJISI KaTYIIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.



TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTUll, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMmopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBre cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBUKYIIEH CHJIbI UHAYKIIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 3J1eKmMpOMAZHUMHbIE KONEOAHUA

KonebGatenbHas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKHX
kosebanwuii. [IpeBpareHne sHepruu Mpy TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMU KoJjieOaHusiMu. @opmyna TomcoHa. 3akOoH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

[lepemennblii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MONIHOCTB
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM XKHU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.



Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojieOaHH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezonanca.

CBOOOHBIE AJIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mnpu MOCIENOBATEIBHOM COEAMHEHUU PpE3UCTOpPa, KaTyLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AJIEKTPONEPEaayuH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOja MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MNEpPEeMEHHOr0 TOKa B IENM W3 TOCJEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHus | JUiMHA BOJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBI.
HNuTepdepenius u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMJIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.



Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOM M
4acTOTOM KoJieOaHuH.

HccnmenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPa’KEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, nHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmMoiMHENHOE pacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBera. ToueUHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg JsmH3a. DoOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIWYEHUE,
JTaBAEMOE JIMH30M.

[Ipenebl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakunonnas pemérka. YcioBue HaOIIOACHUS
IJIABHBIX ~MAakCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHUYecKue YyCTPONUCTBA M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAas
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm crera.

Hab6mronenune nudpakxium crera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cekTpa ¢ mOMOIIbIO AUGPAKIUOHHON PEIIETKH.



HaOnronenue nossipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTb MOZYJS CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKOW YaCTHUIIbL. DHEPTUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue OuHmTeitHa st hoTodaddexra. «KpacHas rpanunay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMaA BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Omnpenenenue AJIMHBI BOJIHBI JIa3epa.
HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HaOmronenue muHegaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTpPOCHHs sapa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmeneHWio  cocTaBa
paanoakTuBHOrO u3nydyeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BiusiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.
Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAIMOAKTUBHOIO pacaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
Snepnbie peakunu. [lenenue u cuHTE3 A€EP.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKNE ACTIEKTHI AIEPHOU SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@dyHIaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO PU3NUecKOi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHUUECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanre TpeKOB YacTHUIL (MO0 TOTOBBIM (OTOrpadusim).

Paszgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cuctema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHIA@ W 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —



CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpEeHHEE CTpOEHHE
3BE311. COBpeMEHHBIE TMPEJCTABICHHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Muneunbiii [Iyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs MTOJIOKEHUSI HEeOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaGmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O0o01maromuiee MOBTOPEHUE

Ponb Qu3uku ©u acTpoHOMHMH B JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTaBICHUNW O (PU3MUECKONM KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHble CBI3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OMONOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumores3a, (uznyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKUUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHEe TUIOMIAIU TIIOCKUX (GUTyp U 00bEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeIbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOU IPUPOAE, NECUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.



Xumus: cTpO€HHUE aTOMOB M MOJIEKYJI, KPUCTAINIMUECKasA CTPYKTYpa TBEPIbIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJIN3.

l'eocpagusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€Kd MArHUTHBIX Py,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKa3aHUE 3eMJIICTPSICEHUH.

Texnonocusi: JIMHAWA BJIEKTPOINEpENady, TEHEepaTop NEPEMEHHOro TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTH TOCTHUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTrOo mpenMera « Pu3nKay JOJKHBI
OTpaXkaTb TOTOBHOCTh M CIHOCOOHOCTh OOyYarolMXcsi PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, pacIIUpEHUE KU3HEHHOTO
ONBITA U OMNbITA AEATEIBHOCTHA B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPaBIICHUI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMUPOBAHHOCTH IPAKIAHCKON MO3ULMHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOLIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHHUCTUYECKHX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO ACATEIBHOCTh B MHTEPECAX I'Pa)kIAaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aliy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU IESTEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;



IIEHHOCTHOE OTHOIICHWE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTHKCHHSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTHYECKOIr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
npucyuiero pu3nveckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodhecCHOHANbHONU JESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKON, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOP
Oyay1ieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CITIOCOOHOCTHh K 00pa30BaHUI0 U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHNUN BCEH KU3HM,

6) PK0JIOrHYecKOro BOCIIMTaAHHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKONW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa KOJOTHUECKHUX MPOOIeM;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JICICTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHMS 1IeJIe YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacIIMpeHUe OIbITa JEATeIbHOCTH HKOJOTHYECKON HaIlpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKeE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE I[IEHHOCTH HAy4YHOW JESTeIbHOCTH, TOTOBHOCTH B IIpOIlECCe
U3ydeHus: (QU3NKA  OCYIIECTBIATH  MPOCKTHYID W HCCIEAOBATEIBCKYIO
NEeATEeTbHOCTh HHIUBUIYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJoruyeckue 1eMcTBUA:
CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh ILEIU ACATEIBHOCTH, 3aJaBaTh IMApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI,;



BBISIBJIATH  3aKOHOMEPHOCTH W NPOTUBOPEYMST B  PaccMaTpHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIBHOCTH;

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

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

BJIAJETh HAy4YHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH IMOHATUAMH W METOJaMU
buznueckoil HayKu;

BJIa/IETh HaBbIKAMHU Y4e€OHO-MCCIIEI0BATENbCKON U MPOEKTHOW AESITEIbHOCTU
B 00J1aCTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB peuieHusl 3a1ad (U3MYECKOro COJepKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/I0B IMO3HAHMUS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIpETAlU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYallHUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMETPbl U KPUTEPUU PEIICHUS;

aHaJIM3UPOBAaTh IMOJYYEHHbIE B XOAE PEUICHUS 3aJlaud pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B NPAKTUYECKYIO OOJaCTh
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJXO0/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJyYeHUS HUHPOpManuu (U3HUYECKOTO COAEPKaHUS U3
VUCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHAJM3,
CUCTEMATHU3AIMIO U HWHTEPIpPETAruio MHPOPMAIUKU PA3IUIHBIX BHUIOB U (HOpM
MPECTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;



UCIIONB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHM B PEUICHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJjad C CcOoONIoOACHHEM TpeOOBAaHUM DJPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCOCOCpEKCHHsI, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 06€301aCHOCTH;

CO3/1aBaTh TEKCTHl (DPM3MUECKOTO COJECpXKaHUS B Pas3IHYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHUsI HTHPOPMAIIUH U LEJICBOU ayAUTOPHUH, BHIOMpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

OCYIIECTBIATh OOLIEHWE Ha ypokax (U3UMKK W BO BHE-YPOUHOU
NESTEIIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(IMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

OPUHUMATh 1€  COBMECTHOM  JIEATENbHOCTH, OpraHHU30BbIBATH U
KOOPAMHHUPOBATh JEUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenenartb pojid ¢ YYETOM MHEHHH Y4YaCTHUKOB, OOCYXKJIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OILICHWBATh Ka4yeCTBO CBOETO BKJIaJa MW KaXKIOTO yYaCTHUKAa KOMaHIBI B
oO1IMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HUAEH C TMO3UIUH HOBU3HBI,
OPUTHHATBHOCTH, MPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENIbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATENIbHO COCTABJIATh IUJIAH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHU;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;



pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHHUC;

OILICHWBATh IPUOOPETEHHBIN OIIBIT,

crioco0CcTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO DJPYIUIMH B 00IacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIllMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTH,
OILICHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM;

BJIQJIeTh  HaBBIKAMH  [MO3HABATENbHOH  pediieKcMH Kak  OCO3HAHHUSA
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB H
OCHOBAHUII;

UCIIOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKH W CBOCBPEMCHHO MPHUHUMATH PEIICHUS IO WX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NeSATEeIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaToB
NEeATEITLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B mporecce nocTwkeHUsS JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOUAIOIIETO CITOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW AMOIIMOHAILHOMN CQepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHPOBATHCA K
HYMOIMOHAIIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUAIOIICH CTPEMJICHUE K JOCTIKCHHIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIMIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKMUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CITIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(DIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce TpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHHUN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpPA, B PA3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOU ACATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHECHHS M3YyYCHHBIX (U3UYCCKUX MOJCIICH:
MaTepualibHas TOYKa, MHEPIUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEIO,
WJICAIIBHBIN Ta3, MOJIEIIM CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsJl IPU pelIeHUN (PU3UUECKuX 3aj1ay;

pacro3HaBath (U3UYECKHE SABJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JIBI)KCHHE, CBOOOJHOE IIaJICHHE TeJ, JBI)KCHHE I10 OKPY)KHOCTH, HHEPIHS,
B3auMOJIelicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, M3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIaXKICHUH ), TEIJIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS I'a3a IPU €r0 HAarpEBAaHUU B 3aKPBHITOM
COCylle, CBSI3b MEXKIYy MapaMeTpamMyd COCTOSIHASL Tra3a B HM30Mpoleccax,
AJIEKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPSII0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHUE, HCIMOJIb3ys (DU3NUEeCKue BEITMYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUSl, MEXaHUYECKas
paboTa, MEXaHWYECKas MOIIMHOCTh, IIPH OINKHCAaHWW TPABWJIBHO TPaKTOBATh
(U3UYECKUIT CMBICT HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS U CIWHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUMHY C APYTUMU
BEJIUYMHAMM;

ONMUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIB3Yysl (DM3UYECKHE BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKAsi YHEPIrUsl XaOTUUYECKOTO JIBUKEHHS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(PpIUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MpPH OMNHCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMBIX BEJIMYWH, WX



0o0O3HAaUeHUsS W EAWHUIIBI, HAXOMUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(bU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

ONMUCHIBATh N3YUYEHHBIC JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYMHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, PAa3HOCTh MOTEHIIMAJIOB;
pU ONMHWCAHWH TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJU3UPOBaTh (PU3UYECKHUE TPOLIECCHl U SBJICHUS, UCIOIb3Ys (PU3HUYECKUE
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHMYECKOW SHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHJ, MPUHIUI PABHONPABUS HHEPLUHAIBHBIX CUCTEM
OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUYECKOTO 3apsAna, 3akoH KyllioHa, mpu 3TOM pasivyarh CIOBECHYIO
(GbOopMYIIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHUE W YCIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TMPHUHIUIIBI  JCHCTBUS MAaIllMH, NpUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyarh YCJIOBUS UX O€30MaCHOIO HCIIOJIb30BaHUS B
MMOBCEHEBHOM JKU3HH;

BBITIOJIHATDh DKCIICPUMEHTHI 110 HCCIICIOBAaHUI0 (DU3UYECKUX SBJICHUN M
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmymupoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYyJI0BaHUs, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISITh MPSAMBIC M KOCBEHHBIC M3MEPEHUS (DU3NUSCKUX BEITMYMH, IPU
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh ~ 3aBUCUMOCTU  MEXAYy  (GU3UYECKHUMHU  BEIMYMHAMU  C
WCIIOJIB30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCHpOBaTh PE3yJbTAaThl IMOJYYCHHOM 3aBUCUMOCTH (PU3MYECCKUX BEIMYHUH B
BU/JIe TaOJIUIl ¥ TPpahUKOB, A€NIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0OBAHNUS,

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUM HCCICIOBAHUIN B
paMKax ydeOHOro JIKCIEPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOH U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacuéTHbIE 3a7a4¥ C SBHO 3aJlaHHOM (DU3MYECKOHM MOJICTBIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1auu



BEIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIE ISl €€ peIlleHus, MPOBOAUTh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YEHHOTO 3HaueHUs (PU3NUECKOMN BEININHBI;

penaTh KaueCTBEHHbIE 3a/1a41: BBICTPAUBATh JIOTUYECKU HEITPOTUBOPECUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha M3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MpU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
uH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPE/ICTABJICHUS YYEOHOW U Hay4YHO-MOMYJIAPHON MHGOpPMALINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXAIOIIEr0O MHpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
U1t o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTath B TpYIE€ C BBHINOJHEHUEM Pa3UYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpeNeNsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJIeKBaTHO OIICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xonmy oOydenuss B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIETEH:
TOYEYHBIN JEKTPUUYECKUI 3apsii, Jy4Y CBETa, TOUEUHbII UCTOYHUK CBETA, s/IepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pEelIeHUH (PU3NYECKUX
3ajay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHhI) U OOBACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOUS, JEHCTBUE MArHUTHOTO TIOJsSl Ha
MPOBOJTHUK C TOKOM U JBIDKYIIHMICS 3apsll, AJIEKTPOMArHUTHBIE KojeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W TOJSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE



JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE $SIBJIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBI:
ANEKTPUUYECKUN 3apsijl, CUJIa TOKa, JIEKTPUUYECKOE HAIPSIKEHUE, IIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOBIDKYIIAs CHia, paboTa TOKa,
WHIYKIHUST MarHUTHOTO MoJsA, cuia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPHOJ W YacToTa
KoJeOaHuil B KoyieOaTeIbHOM KOHTYpe, 3apsiii M CWila TOoKa B MpOIEecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoyieOaHui, (OKYCHOE pacCTOsIHUE U
ONTHYECKAs CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYCHHS U EJAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCH, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO/T MOTypaciaga, SHEPTHs CBI3U
aTOMHBIX SIZIEp, TPU OMUCAHUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONIME JAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BETUUNHBIL

aHAM3UPOBATh (PU3MUYECKHE MPOIECChl U SBIICHUSA, UCIIONb3Yys (U3MUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gortorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUs HMMITYJIbca, 3aKOH COXpPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOI0 4uCia, moctynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, cujibl AMmnepa u cuiibl JlopeHua;

CTPOUTh M OIKUCHIBATh H300pa)KEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MNpPU 3TOM
dbopmynupoBath mpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBAaHUS, MPOBOIUTH OMBIT H
(bopMyIMpPOBATH BHIBOIHI,

OCYILECTBISATh MPSAMBbIE U KOCBEHHBIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYUH C HCIIOJIb30BAHUEM
OpsIMBIX  M3MEPEHMI: TMpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, JAeNaTh BEIBOABI IO pe3yjIbTaTaM UCCIEeI0BaHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEICHUU HMCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCTIONB3YS (hHU3UUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIUYUHBI,

penaTh KaueCTBEHHbBIC 3a/1a4i: BRICTPAUBATh JIOTHYECKU HEITPOTUBOPEUUBYIO
[ENOYKY PAaCCYXJCHHUU C OMOpOH Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIONB30BaTh  MpPU  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
UH(OPMAITMOHHBIC TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATh MOIydaeMyt0 HH(POPMAIIUIO;

OOBSCHATh TIPUHIUIIBI JCHCTBUS MAaIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HH,

MPUBOJINUTH TIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOMIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbs U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpyINIe C BBHIMOJHEHUEM PA3JIUYHBIX COIUATBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PalMOHATIBHO pACHPEACNATh OOS3aHHOCTU U
MJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIITIHI B PEIICHNE PacCMaTpUBAEMON TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ reKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckue 1 dJIEKTPOMarHUTHBIC 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlffj;lifjsiggﬁfmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
| ®dusnka — Hayka o npupoje. Hayunsie | bubmmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
2 MEXaHU4eCKOoro aABuxeHus. [lepememenne 1 bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
3 PaBHOMEpHOE NPAMOIIMHENTHOE ABUKEHUE 1 bubmmorexa [IOK
P p A https://m.edsoo.ru/ff0c3620
4 PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE | bubmuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢
[Tpaktuyeckas pabora "Hzyuenue
5 PaBHOYCKOPEHHOTO JIB)KEHHSI MaTepUabHON 1 1
TOYKH"
CBobomHoe majieHne. Y CKopeHue bubnuotexa [JOK
6 1
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe nBuxeHue. /[Brxxenne
7 MaTepHATBHOU TOYKHU IO OKPYKHOCTH. 1 1 bubnmoreka [JOK
JlabopaTtopnast pabota Nel "U3yuenue https://m.edsoo.ru/ff0c3ada
JIBUKECHHUS TEJIA IO OKPYKHOCTH"
g Kontponbhas padora Nel "Mexanuueckoe 1 |
nBmxenue"
9 IIpuHiun oTHOcUTENbHOCTH [ anumes. 1 bubnmoreka [JOK




Nuepumnanbubie cuctemsl orcuera. [lepBrbiit
3akoH HproTOHA

Macca tena. Cuna. [IpuHIun cynepno3uiuu
cui. Bropoii 3akon Herorona st

https://m.edsoo.ru/ff0c3be8

bubnunoreka LIOK

10 MaTepUaIbHON TOUKHU. TpeTuil 3aKoH https://m.edsoo.ru/ffO0c3bed
HproToHa 17151 MaTepHaJIbHBIX TOYEK
1 Anroput™ pelieHus 3aja4 Ha BTOPOH 3aKOH Bbu6mmoteka [JOK
Hprorona https://m.edsoo.ru/ffO0c3bed
12 3aKoH BceMUpHOTO TsroTteHus. Cuia bubnnorexa [JOK
TsKecTH. [lepBasg KocMuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [{OK
13 Cuna ynpyrocru. 3axor I'yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Koaddunuent tpenns. Cuiaa
14 conpOTiBneHHs[ np%)/lq)zmnmeﬂmf Tena B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTH WM ra3e
[ToctynarenpHOE 1 BpallaTelnbHOE ABH)KEHNE
15 a0CoMIOTHO TBEPAOTO Tena. MOMEHT CHIIBI. bubnmnorexa [JOK
I1ne4o cumbl. Y cnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NMnynbe MaTepruanbHON TOUKH, CUCTEMBI
16 MaTepuaibHbIX TOYeK. MIMIynbe cuibl. 3aKoH bu6muoreka [JOK
COXpaHEHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHHE
PaGota u mourHOCTh cuibl. Kunetnueckas
17 SHEprus MaTepuaabHOi Touku. Teopema 06 bubnmorexa LHOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHNU KHHETUYECKON DHEPIUH
18 [TorenumansHas sueprus. [loTreHmanbHas but6mmoreka [IOK

SHEPTHs YIpyro aeGpopMUpPOBAHHON

https://m.edsoo.ru/ffOc461a




19

20

21

npyxussl. [lorennuansHas sHeprus rena
BOJIN3M IOBEPXHOCTH 3EMITH

[ToreHnManbHBIE U HETIOTCHIIMAJILHBIE CUJIBI.
CBs13b pabOTHI HEMTOTEHIMATIBHBIX CUJI C
MU3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI T€JI. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPIUn

JlaboparopHnas pabota «lccrnenoBanue CBSI3U
paboThI CHIIBI C U3MEHEHHEM MEXaHUUYECKOM
SHEPruU Tella Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

KonTposasnas padora no teme "/[uHamuka.
3aKOHbI COXpAHEHUS B MEXaHUKe"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

22

23

24

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

XapakTep JBUKECHHS U B3aUMOJEHCTBUSA
yacTHUll BeuecTBa. Mosienu CTpOeHUs ra3os,
KUAKOCTEN U TBEPIBIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnHas ABoraapo

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

25

TemmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [llkana remneparyp Llenbcus

26

27

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOGcomoTHas TeMIiepaTypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPTUM IBUKEHUS MOJIEKYJI.
VYpasHenue Mengeneesa-Knaneiipona

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e




28

3akon JlanbpToHa. I'a30BbIe 3aKOHBI

JlaboparopHas pabota «lccrnenoanue

29 3aBUCHUMOCTH MEXIy IapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO ra3a
30 H3onponeccel B UACAIBHOM Ia3e U UX bubnuoreka [JOK
rpaduyueckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEeprus TepMOIUHAMUYECKON
31 CHCTEMBI M CTIOCOOBI €€ N3MCHCHUS. bubmuoreka [{OK
KomnuectBo temnoTs! u pabora. BayTpenHss https://m.edsoo.ru/ff0c5952
HHEPrusi OJHOATOMHOIO UAEAILHOTO rasa
bubmuoreka [{OK
32 Buner Tennonepenatn https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BELIECTBA.
33 KonuuecTBo TEMIIOTHI Mpy TerIonepeaaye. bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN mporecc
34 I1epBbIil 3aKOH TEPMOAUHAMUKHU U €r0 bubmmnoreka HOK
NPUMEHEHHE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOcSefc
35 Heob6patumocThb nporieccoB B MpUpoIe. bubmuorexa [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
36 [Tpuntun nevictus u KI1J[ TermoBoit bubnunorexa LIOK
MalluHbI https://m.edsoo.ru/ff0c600a
37 [ukn Kapno u ero KIIJ{
38 DKoJjoru4yeckre npoOaeMbl TEII0O3HEPTETUKH
39 O6o6maromuit ypok «MomnekymsipHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
but6mmoreka [IOK
40 «MonexynsipHas ¢puznka. OCHOBBI

TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6a50




41 [TapooOpa3oBaHre U KOHEHCAITHS. bubnmnoreka HOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
42 AOCONIOTHAS 1 OTHOCUTEJIbHAS BIIAYKHOCTh bubnuorexa [JOK
BO3Ayxa. HachllieHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u
43 amop(HbIe Teraa. AHU30TPOIUS CBOMCTB bubmmoreka [JOK
KpUCTAILIOB. JKHJIKME KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
44 [InaBnenue u kpucramumM3anus. Y aeabHast bubnnorexa [JOK
terutoTa aBieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [{OK
45 VYpaBHeHME TEII0BOro OagaHca
PABHEHHE TEIUIOBOT f https://m.edsoo.ru/ff0c6820
46 DneKTpu3zanus Tei. JNEKTPUIECKUH 3apsi. bubnnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKH, TUDTIEKTPUKH U
47 n(fn OBOJHUKHU 3aK(I:H COXpaHEHUS brbmmorexa [TOK
yip A ) p https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
43 B3aumoneiictBue 3apsnoB. 3akoH Kyiona. bubmuorexa [IOK
TodeuHblil JIEKTPUUYECKHUI 3apsi]T https://m.edsoo.ru/ffOc6eced
Hanpsxk€HHOCTB 2JIeKTPUYECKOTO OIS,
49 [TpuHIMTT CyNIEPIIO3UIINYU DITEKTPUUECKUX brbmmorexa [IOK
P uH Hep B .. P https://m.edsoo.ru/ff0c6df2
nosiei. JIuauu HanpsHKEHHOCTH
50 Paborta cnit 3neKTpocTaTUYecKoro mods. bubmuoreka [IOK
[Torennuman. PazHocTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U AWDIIEKTPUKH B
51 3111le OCTaTUYECKOM I'IOI;IC Bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MIpOHUIIAEMOCTb
52 OnekTpoéMkocTh. KoHniencarop bubnuoreka [JOK




https://m.edsoo.ru/ff0c7126

53

54

ONEeKTPOEMKOCTb IJIOCKOT0 KOHAEHCATOPA.
OHeprus 3apsyKEHHOr0 KOHJEHCAaTopa

JlaGopaTtopHnas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHeHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

55

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KONMPOBAJIBLHOIO armapara,
CTPYHMHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3alMTa. 3a3eMJICHHE JIEKTPOIIPHOOPOB

56

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cymectBoBanus. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Oma s yyacTka 1enu

57

[MocnenoBarenpHOE, TapaUIETBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

58

59

60

PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

3akoH OMa AJis TOJTHOM (3aMKHYTOM)

BHCKTquCCKOﬁ O CIIN. KOpOTKOe 3aMbIKaHHUC.

JlaGopatopHas pabora «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
CONPOTHUBIICHUS»

DJEeKTpOHHAs! TPOBOJUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAaJUIOB OT TeMIepaTyphl.
CBepxnpoBOAUMOCTb

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7ae0




DJIeKTpUUYECKUH TOK B BakyyMme. CBOMCTBA

61 1
AJIEKTPOHHBIX MTYyYKOB
[ToaynpoBOHUKH, KX COOCTBEHHAS U
62 I I/Il\}/;:(IJ)Haﬂi oBoMMOCTh. CBOICTBA p—N 1 bubmorexa HOK
P POBOA i P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U
63 pacIuiaBax 3J€KTPOJIUTOB. 1 Bbu6mmoteka [JOK
DJIEKTPOIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONUn3
DIIEKTPUYECKHI TOK B Ta3ax.
. . bubnuorexa [IOK
64 CaMOCTOSTEeTIbHBIM U HECAMOCTOS TEIILHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DIIeKTprUUYECKue MIPUOOPHI U YCTPOMCTBA U UIX
65 1| aKTELIeCKOG I I/II)MGHSHI/IG };'I IE)lBI/IJ'Ia 1 bubmmorexa [IOK
P p - 1P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30TaCHOCTH
bu6nmorexa LIOK
i 1
66 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) hitps://m.cdsoo.ru/ff0c88be
KonTponbhas pabota mo Teme
67 «9nexkrpocraruka. [locTosHHBIN | bubnnorexa [JOK
ANEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ffOc8a8a
cpemax»
68 PesepBHblit ypok. KonTponbhas pabota 1o | bubmuorexa [JOK
TeMe "DneKkTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
69 PesepBHblil ypok. O6001maromuii ypok o ] bu6muoreka [JOK
temaMm 10 kiacca https://m.edsoo.ru/ff0c8f6¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 69




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
o
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielicTBHE. MarHuTHOE 10JIe. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OnbIT DpcTeaa. | bubmmoreka [JOK
B3anmoneiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yueHue | | bubnmnorexa [JOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO MOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHWTa Ha PaMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEeKTOpa MarHuTHOM uHAYKIMu. IC 1
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTB. SIBIICHUE
camounaykiuu. 31C caMOMHyKIIU K.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs NIeYb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIAYKOUS

KonTponbHas pabora mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue snepruu

JlaGopatopHnast pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU U MAcChl TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cab82

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

14

Konebarenbublit KOHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KOJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CHHYCOMIATBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOr0 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AJEKTPOIHEPTHH B IIOBCEAHEBHOM
AKHU3HU




MexaHu4ecKue BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
2 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTsk. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHne
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxxeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKasie
[Ipenomnenne ceera. [lonHoe
73 BHYTpEeHHee oTpaxkeHue. [IpenenbHblil bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenne bubnmnoreka [JOK
IoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas pabora

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wntepdepennus cera. Audpaxus bubnuoreka [IOK
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIaCCMYECKOU MexaHuKu. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PEISTUBUCTCKOM
. bubmuoreka [JOK
38 yacTULbl. CBSA3b MAcChl C SHEPTHEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI cIELIMATIBHOM Teopun

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otodddexra. OnuTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroeToBa
3akoHsbl poTorddekra. YpaBHeHue
42 aﬁHMTeIgI)Ha nq:lq)(bOToatb(;@)eKTa bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potosaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUYECKOE NEHCTBUE bubmmorexa LOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
($OTORIEMEHT, POTOAATUHK,
coJIHeUHas baTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKH)) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
POpAa o p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
but6mmoreka [IOK
47 I1 b
OCTYaTHL bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne n mornomnieHne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA OpyTroi. Buasl ciekTpoB
BoimoBble cBoMcTBa YacTHIL. BOTHEBI
. bubnuorexa [IOK
49 ne bpoitna. KopnyckyisipHo-

BOJIHOBOM nyanu3Mm. ClIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYCHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAKTUBHOCTH Ha )KMBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIin
peaktop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTETUKHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOICHUS U
perucTpanuu JIEMEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3aUMOJIEUCTBUS. ENUHCTBO
(bu3MUECKOi KapTUHBI MUPAY

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nHoro HeOa. Co3Be3nus,
SlpKI/Ie 3Bé3)II)I, IIJIAHETBI, UX BUANMOC
nBmxenne. ConHeyHas cucTeMa

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprun CosiHIa U 3BE311




57

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEICTABICHUSI O IPOUCXO0XKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxxenue u nBuxenue CosHua B
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