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Beinucka uz OOII COO

3.1.10. PaGouas mporpamma y4deOHoro mpeamera «®Pusuka» (ba3oBblii ypoBeHb) AJs
oOyuaromuxcsa 10-11 kiaccon

Ha usyuenue ¢usuku (6a30BbIii YpOBEHB) Ha YPOBHE CpPEIHEro O0IIero oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce - 68 yacoB (2 daca B Heneno), B 11 kimacce - 68 vacos (2 yaca
B HEJICITIO).

Coaepixanue o0yueHust

10 knace

Pazjnen 1. ®usuka u MeTOAbl HAYYHOT0 MO3HAHUSA

®dusuka - Hayka o npupojae. Hayunble MeToApl MO3HAHUS OKpy:karoiiero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue Gpu3ndeckux sBieHUi u nporeccoB. Hayunsie runoressl. usndeckue
3aKOHBI ¥ TeOpHH. [ paHHIIbl MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HopMHUpPOBaHHHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKOM IS TETbHOCTH JIIOJICH.

Hemoncmpayuu

AHanorobie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATINKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBuxkeHHe. OTHOCUTEIBLHOCTh MEXaHUYECKOro ABMKeHHs. Cucrema
orcuera. Tpaekropus.

[lepememienue, ckopocTh (CpelHsis CKOPOCTh, MITHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CUCTeMbl koopauHaT. CloKeHHe TepeMeIleHU U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE ABMKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMELICHHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHoe majeHue. Y cKkopeHrue CBOOOHOTO MaICHHS.

KpuBonuueliHoe nBuxkeHue. JIBukeHHWE MarepuHalbHOW TOYKH IO OKPYKHOCTU C
IIOCTOSIHHOM II0 MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD, JIBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MepeIauH.

Hemoncmpayuu

Mopenb cucteMbl OTCUeTa, WUTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeobOpazoBanue NBMXEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue aBmxeHuns Tena, OpOIIeHHOTO MO YTIJIOM K TOPU30HTY M TOPHU30HTAIBHO.

N3mepenune yckopeHust CBOOOHOTO MaCHHSI.

Hanpasnenue ckopocT npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopuwie padomot

N3ydyeHnue HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAEIEHNS MTHOBEHHON CKOPOCTH.

HccnegoBanue  COOTHOIIEHHMS  MEXAY  NYTSIMH, NPOWJIEHHBIMHM  TEJIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUHU C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue nBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxkeHus Tea, OPOIMIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuka

[Ipuamun otHocutensHocTH ['anmmies. IlepBeiii 3akoH Hprorona. MHepunanbHbie
CHCTEMBI OTCYETA.



Macca Tena. Cuna. IlpuHuun cynepnosuuuu cui. Bropoil 3akoH HproToHa i
MaTtepualibHOM TOUKHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepHaibHBIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunapsl Tpenust (mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
MIpU IBUKEHUH TeJla B )KUJKOCTHU UM Ta3e.

[ToctynarensHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tela.

MOMEHT cuiibl OTHOCUTENIBHO OCH BpaieHus. [lnedo cumibl. YciaoBus paBHOBECHS
TBEPJOTO TeJA.

TexHudeckue ycTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: MOAMIUIHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBrieHMEe MHEPUUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CcHil.

3aBHCUMOCTB CHJIIBI YIIPYTOCTH OT Je(OpMaLnH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U NaJACHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUEHHUS U CKOJIbKEHMUSL.

VYcnoBust paBHOBecUs: TBEpAOro Tenia. Bunibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

Nzydenue nBuxenust Opycka 1o HaKJIOHHOMH MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOUIUX B MPYXUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHvl coxpanenus ¢ MexaHuke

Nmnynbc MaTepuanbHOM TOUKM (TeJa), CHCTEMBI MaTEpUAJIbHBIX TOUeK. MMmynbe cuiibl
Y U3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPAaHEHMsI UMITYJIbca. PeakTUBHOE ABUKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckast sHeprusi MmarepuaibHoil Touku. Teopema 00 M3MEHEHUH KMHETUYECKOM
SHEPIHH.

[lorenumansHas osHeprus. [loTeHnManpHas dSHeprus ymopyro AeGOpMUPOBAHHOM
npyxuHbl. [loTeHnanbHas sHeprus Tenaa BOJU3H MOBEPXHOCTU 3eMJIH.

[ToTeHnmanbHble U HEMOTEHIIMANbHBIE CHIIBI. CBsi3b paOOThl HEMOTEHIMABHBIX CHUII C
M3MEHEHHUEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYnopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTporuCTBa M MPAKTHYECKOE PUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Hemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE NBMKEHIE.

[lepexon MoTeHIMATEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomoi

N3ydyenne abCONIOTHO HEYNPYroro yaapa C MOMOIIBI0 ABYX OJMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanmne cBsizu pabOTHI CHIBI C M3MEHEHHEM MEXaHWYECKOW JSHEpPTruu Teja Ha
IIpUMepe pacTsHKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekynsipaasi pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU mMeopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOpUM M WX OMNBITHOE
ob0ocHoBanue. bpoyHoBckoe aBmxenue. [uddys3us. Xapaktep IBHKEHHUS U B3aUMOJCHCTBUS
YacTHI] BellecTBa. Mo CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TeJl U OObSICHEHUE CBOWCTB
BEIIIECTBA HAa OCHOBE 3THX Mojeneld. Macca u pasMepbl moliekyn. KosandecTBo BemiecTsa.
[locTostnHas ABorapo.



Temnosoe paBHoBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenscus.

Mogenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETUYECKON TEOPUH
uealbHOTO Tra3a. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYEeCKOH SHEpruu
TEIJIOBOTO JBM>KeHMs dvactul rasza. [llkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa-Knanelipona. 3akon JlaneroHa. M3omporiecchl B Hjl€adbHOM rasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacraBieHie U30MPOILIECCOB: U30TepMa,
u30Xxopa, n3odapa.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu MOJIEKYI
OPraHUYeCKUX COCIUHECHUM.

OnpiThl 10 AU PYy3Un KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogaens onbiTa llTepHa.

OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAsk TPUPOLY AaBJICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U1€aJIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii skcnepumenm, nadvopamopnwvie padbomot

Omnpenenenre macchbl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHUN o0bema
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbI BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI'0 Trasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckas cuctemMa. BHyTpeHHsS 3HEprus TEPMOJAUMHAMUYECKON CHCTEMBI U
crocoObl ee u3MeHeHus. KonmnyecTBo TemoTsl U pabota. BHyTpeHHss SHEprusi 0IHOATOMHOTO
UJeaNbHOro raza. Buasl Terionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeTIbHas
TEIJIOEMKOCTh BelecTBa. KoauyecTBo TEmIOTHI P TEIIoNepeaaye.

[lonstue 06 anmabatHom mporecce. IlepBblii 3akoH TepMmoauHamuku. [IpumeHeHue
MIEPBOI0 3aKOHA TEPMOAMHAMUKHY K H30MpoieccaM. [ 'paduueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoannamMuku. HeobpaTuMoCTh IPO1IECCOB B MPUPO/IE.

TemnoBeie Mamwuubl. [lpuHUUOBL JeHCTBUS TemIoBbIX MamuH. [IpeobpazoBanus
SHEPruM B TEIUIOBBIX MamnHax. KoaguuueHT none3Horo neicTBus TemaoBord MamuHbl. [ukn
Kapno u ero ko3¢puieHT noae3Horo AeUcTBUs. DKOIOTHYECKHE TPOOIEMbI TEIIIOHEPTeTHKH.

TexHnueckue ycTpoiicTBa M MNPAKTUYECKOE NPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIUIBHHUK, KOHTUITHOHED.

Hemoncmpayuu

V3MeHeHMe BHYTpPEHHEH 3HEpruM Tejia MpHU COBEPIIEHUH pabOThI: BBUIET MPOOKH U3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOKe MyTem
TpeHus (BUICOAEMOHCTpALUsA).

N3meHeHre BHyTpeHHEHN 3Hepruu (TemrepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenn mnapoBod TYpOWHBI, JBUTaTelsl BHYTPEHHETO CrOpaHMs, PEaKTUBHOTO
JIBUTATENS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut

W3mepenue yaenbHOM TENI0EMKOCTH.

Tema 3. Acpecammniwie cocmoanus eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanne u KoHzaeHcauus. Mcmapenne wu kunenue. AOcomOTHas U
OTHOCHTEIIbHAS BIIAXXHOCThH BO3ayxa. HaceimeHHbii nap. Y aenpHas TETruioTa mapooOpa3oBaHus.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

Teepnoe tenmo. Kpucrammueckue u amopdHble Tena. AHM30TPONHUS CBOWCTB
kpuctamioB. JKuakue kpuctamibsl. CoBpeMeHHble MaTepuaiibl. [[naBieHne U KpucTauM3anus.
VY nenbHas TeruoTa miuasienus. Cydonumanusi.

YpaBHeHHE TEIUIOBOro OanaHca.

TexHuyeckue ycTpoiicTBa M MpPaKTHUYECKOE MPUMEHEHHE: TUTPOMETP M ICHUXPOMETD,
KaJIODUMETP, TEXHOJOTMH  IIOJIyYEHUS COBPEMEHHBIX MAaTepUaloB, B TOM  YHCIE
HAaHOMAaTEpHAaJIOB, © HAHOTEXHOJIOTHH.

Jemoncmpayuu



CBoiicTBa HaCHILIEHHBIX M1APOB.

Kunenue npyu NOHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaXKHOCTH.

Habmoienne HarpeBaHus U MJIaBICHUS KPUCTATMYECKOTO BEUIECTBA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaot

N3mepenue OTHOCUTENBHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. JjekTpoauHaMuKa

Tema 1. nexkmpocmamuka

Onektpuszanuss Teil. OJIEKTpUYeCKU 3apsan. J[Ba BHIa 3lEKTPUYECKHUX 3apsIoOB.
ITpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue 3apsimoB. 3akoH Kynmona. ToueuyHbl  37e€KTpUYECKH  3apsijl.
Onekrpuueckoe nojse. HanpsbkeHHOCTh 3nekTpuueckoro noss. [lpuHuun cyneprnosunuu
3JIEKTPUYECKUX TOJIeH. JINHUYM HANPSHKEHHOCTH JIEKTPUYECKOTO MOJIS.

PabGora cunm oanekrpoctatmueckoro moss. lloreHiuman. Pa3HOCTh MOTEHIMAIIOB.
[IpoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JIu3iieKTpruecKkas IpOHUIIAEMOCTb.

DnektpoeMKocTh. KoHaeHcaTop. DIEeKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue ycTpoicTBa W MPAaKTUUECKOE MPUMEHEHUE: AJIEKTPOCKOIL, 3JIEKTPOMETD,
ANIEKTPOCTAaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHAEHCATOP, KOMHUPOBAIBHBIN
anmapar, CTpyMHBIHM IIPUHTED.

Hemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBue Ha’IEeKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM I10JIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIaJM IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

N3mepenue 31eKTpoeMKOCTH KOHIEHCaTOopa.

Tema 2. llocmoannuwiit anekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DOneKTpuuecKuid TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOrOo TOKa. McTOouyHUKH
Toka. Cuia Toka. [1oCcTOSIHHBIN TOK.

Hanpsokenune. 3akon Oma 1S ydacTka LETu.

DnexTpuuecKoe COIIPOTHBIICHUE. VY nensHoe CONPOTHUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGora nsnektpuyeckoro Toka. 3akoH Jxoyns-JleHna. MOIIHOCTh 3JEKTPUUYECKOTO
TOKa.

DNEeKTpOABUKYIAs CHJIa M BHYTPEHHEE CONMPOTUBIECHHWE MCTOYHUKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTO# ) aiiekTpuueckon 1enu. KopoTkoe 3ambIkaHue.

DNEeKTpOHHAsi MPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIICHHS
METaJIJIOB OT TeMIieparypsl. CBEpXIpOBOIUMOCTb.

DneKTpuyYecKuil TOk B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CoOCTBEHHAas W NpPUMECHas MPOBOAUMOCTH TMOJIYIPOBOJHUKOB.
CsoticTBa p-n-nepexoxa. [TomynmpoBoIHUKOBEIE TPUOOPHI.

DneKTpUUecKUid TOK B PacTBOpax M paciilaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUECKas
JUCCOLUaIus. DINEKTPOIIN3.

OnekTpuyeckuii TOK B Trazax. CaMOCTOATENbHBIM W HECAMOCTOSTENBHBIA pa3psi.
Monnus. [Tnazma.

TexHu4eckue yYCTPOWCTBA M TMPAKTHYECKOE IPUMEHEHUE: aMIIepMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKA, JJIEKTPOHATPEBATENIbHBIE MPUOOPHI, DIEKTPOOCBETHTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIH IHOJM, TEPMHUCTOPHI W (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.



Jemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHMS.

3aBUCHMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMeniaHHOE COEJUHEHHUE ITPOBOJHUKOB.

[Ipsimoe u3mepenue 3neKkTpoaABrKyen criibl. KopoTkoe 3aMblkaHNE ralbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAMMOCTb BO3yXa.

OAHOCTOPOHHSISI IPOBOIUMOCTD JUOJA.

Yuenuueckuii 3xcnepumenm, nadbopamopuvie padomot

N3ydeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne 3IIEKTPOABMKYILEH CHUJIBI  HCTOYHHMKA TOKAa M €ro  BHYTPEHHEro
COIPOTUBIICHUS.

Habmonenue snekrponusa.

Me:xnpeamerHble CBSI3H

Nzydenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C yYETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMM MaTeMaTUKH, OHOJOTUHM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3yYEHHUEM METOJI0OB HAyYHOr'O IMO3HAHUS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuka: peuieHUe CUCTEMbl YpaBHEHMM, JWHEHHas QyHKuus, mapabona,
rurepooia, uxX rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIHMH HAa OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: wmexaHnuuyeckoe JBUKEHHE B JKMBOW mpupone, auddys3us, ocMmoc,
TEIUIOOOMEH  JKMBBIX  OpraHM3MOB  (BHUIbl  TEIUIONEpEAayd, TEIUIOBOE  paBHOBECHE),
3JIEKTPUYECKHUE SBJICHUS B )KMBOU MPUPOJIE.

Xumua: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIApHAas Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH M Ta3oB,
AIIEKTPUYECKUE CBOWCTBA METAIIIOB, JIEKTPOJIUTHYECKAs! TUCCOLIMALINS, TaJIbBAaHUKA.

TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonozua: mnpeoOpazoBaHUE MABMXKEHUH C HCIIOJIB30BAHMEM MEXAaHU3MOB, Y4eT
TPEHUsI B TEXHUKE, MOALIUIHHUKHU, UCIOJIb30BAHME 3aKOHA COXPAHEHUSI MMITYJIbCAa B TEXHHUKE
(pakeTa, BOJIOMET M JApPYTHE), ABUTATE]Ib BHYTPEHHErO CTrOpaHUsl, MMapoBasi TypOWHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU MOJYYEeHHs] COBPEMEHHBIX MAaTEpUAJIOB, B TOM UHCIIE
HAaHOMAaTepHalloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPHUHTEp, JIIEKTpOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TAJTbBAHUKA.

11 xknace

Paznen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThHl. B3auMoAelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE TMOJe€.
Bekrop marauTHOM MHAYKUMH. [IpUHIMI Cynepro3uMM MarHUTHBIX IOJIeH. JINHUY MarHUTHOU
uHayKuy. KapTtuHa muHui MarHUTHOW WHYKITAHY TIOJISI ITOCTOSTHHBIX MarHUTOB.

MarnuTHO€e nojie MPOBOJIHUKA ¢ TOKOM. KapTuHa JTMHUM UHAYKIIMM MarHMTHOTO TOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrnepa, ee MOZyJIb U HallpaBJICHUE.

Cuna JlopeHua, ee MOAydb M HampaBieHue. [IBukeHue 3apsKEHHOM dYacTHUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SBnenue H3JeKTpOMarHUTHOM wWHAYKUMH. [lOTOK BeKTOpa MarHMUTHOW HWHIYKIUU.
DONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON HHAyKkuu dapayes.



BuxpeBoe anekTpuueckoe moje. DNEKTPOABIIKYINAs CUa MHAYKIMHM B IIPOBOJHMKE,
JBUKYIIEMCS IIOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHua.

NHayKTHBHOCTS. SIBIICHME CAMOMHIYKIIMU. DJIEKTPOABIIKYILAS CHUJIA CAMOVHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

ONEKTPOMAarHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPHUMEHEHUE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOJABUIaTENb, YCKOPUTEIIN MIEMEHTAaPHbBIX YaCTHILI, HUHAYKIIHOHHAS I1€Yb.

Jemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM I10JIEM.

JIvHUM MHIYKIMY MarHUTHOTO ITOJIA.

B3aumozencTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHHE NEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuio JleHna.

3aBUCHUMOCTb  JIEKTPOABIDKYILUEH CHJIBl MHAYKIMHM OT CKOPOCTH H3MEHEHUs
MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHIYKIIMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

W3y4eHre MarHUTHOIO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS 2IEKTPOMarHUTHOM NHIYKIIVH.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbIE KOEOAHUSA

KonebarenbHast cuctema. CBoOojiHblE MexaHHueckue KoneOaHus. ['apMmoHuYeckue
kosnebanus. Ilepmon, uactora, amrmumryna u  ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHHK. YpaBHEHHE TrapMOHHYECKHX KojeOaHwii. [IpeBpamienue >Hepruu
IPY TAPMOHUYECKUX KOJIICOAHUSX.

Konebarenbupiii KoHTYp. CBOOOJIHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B HJI€ATLHOM
KoJIeOaTeIbHOM KOHTYype. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
konebanussMu. @opmyna TomcoHa. 3akOH COXpaHEHHs! SHEPTUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYPE.

[IpeacraBnenne o 3aTyxalomux KojieOaHUAX. BbIHYyXJIEHHBIE MEXaHHYECKUE
KosiebaHus. Pe3onaHc. BbIHYXIeHHbIE 3]IEKTPOMAarHUTHBIE KOJIEOaHusl.

[lepemennsblit Tok. CUHYCOMIaNbHBINA IEPEMEHHBIN TOK. MOIIIHOCTh TEPEMEHHOTO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA M HATIPSYKEHUS.

Tpancpopmarop. IIpousBonacTBo, mepenaada U MOTpeOICHUE IINEKTPUIECKON IHEPTHUH.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B NTOBCEIHEBHOM JKU3HU.

TexHnueckue yCTpoiicTBa M NPAKTHUECKOE INPUMEHEHME: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NePEMEHHOro TOKa, JINHUU 3JIEKTporiepeiay.

Jemoncmpayuu

UccnenoBanne  mapamMeTpoB  KojebaTeabHOW  cUCTEeMbl  (NMPYXUHHBIA WM
MaTEMaTUYECKUN MasiTHUK).

HaGmronenue 3aryxaronmx Kojie0aHu.

HccnenoBanue cBOWCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.

CB00OIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs.

OcmnorpaMMbl — (3aBUCHMOCTH  CHJIBI  TOKa W HalpsDKEHHUS OT BpPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu nocaenoBaTebHOM COEIMHEHUN PE3UCTOPA, KaTyIIKU HHIYKTUBHOCTU U
KOHJIEHCATOpA.

Monenb TUHUY 3JIEKTpoIIepeladH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut



HccnenoBanue 3aBUCHMOCTH TEpHOJa MallblX KoJIeOaHWN TIpy3a Ha HUTH OT JUIMHBI
HUTHU U Macchl rpysa.

HccnenoBanne NEpEeMEHHOr0 TOKa B LENU U3 IOCIEI0BATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL

Mexanuyeckue  BOJHBI,  ycioBHs — pacnpoctpaHeHus.  Ilepuon.  CkopocTh
pacrpocTpaHeHus W JuIMHA BOJIHBL llomepeuHble W MpojoibHbIE BONHBL MHTepdepeHuus u
T paKus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNIEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBHS M31y4EHUs JIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anektpomarautHOi BosiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)xeHHe, MpeJoMIIeHue, Moispuzauus, Aaudpaknus, wuHtepdepenius. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [[puMeHeHnE 37€KTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHuuMnB pagrocBsa3u U TeleBUAeHU. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHnueckue ycTpoucTBa U NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, Pajgap, paJiuONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJIOIbHBIX BOJH.

Konebnronieecs Te10 Kak MICTOYHUK 3BYKa.

Habmtoienue oTpakeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenne natepdepeHnnn u qudpakini MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOW M YacTOTOU
KoJie0aHui.

UccnenoBanue CBOMCTB 3JICKTPOMAarHMUTHBIX BOJIH: OTPaXK€HHUE, MPEIOMIIEHHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMoiMHENHOE pPacHpOCTpaHEHHE CBETA B OJHOPOJHOU
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHBI OTpaxkeHUsi cera. [locTpoeHune n300pakeHUH B MIIOCKOM
3epKae.

[Ipenominenue cBeta. 3aKkoHBI MpENOMIICHHMS CBeTa. AOCONIOTHBIM MOKa3aTenb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparome U pacceuBaromiyde JuH3bL. ToHkass JuH3a. POKYCHOE paccTOsHUE U
ONnTHYECKasl cuiia TOHKOM JIMH3bI. [locTpoeHne n3odpaxeHuii B coOMparomux U paccenBarOIINX
nuH3ax. Popmysa TOHKOW JIMH3BIL. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. MuTtepdepenuus cera. KorepeHTHble HCTOYHMKH. Y CIIOBHS
HaOJII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHOIN KapTHUHE OT JABYX CHH(DA3HBIX
KOT€pEHTHBIX HCTOUHUKOB.

Hudpakmus ceera. [udpakuuonHas pemeTrka. YciaoBue HAOMIOJEHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoilcTBa M NpakTHUECKOE NMPHUMEHEHHe: OYKH, JIyna, (oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKON, BOJIOKOHHAs ONTHKA, AU(paKkiMOHHAs
peleTKa, noJasIpon.

Hemoncmpayuu

[IpsimonuHEtHOE pacnpOoCTpaHEHUE, OTPAaXKEHHE U IpeslomileHne cBera. OnThyeckue
npuOOopBI.

ITonHoe BHyTpeHHEe oTpaxeHnue. Moens cBeToBoOA.



HccnenoBanue cBOMCTB N300payKEHHIA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeIECKONa.

HaGmonenue nnatepdepeHim cBera.

Hab6monenue qudpakuum cBera.

HaGumronenue aucriepcuu cBera.

[TonydyeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(DPAKIIOHHON PEIIECTKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuit sxcnepumenm, nadvopamopnuvie pabomut

N3mepenue nokaszarens IpeaoMIeHUs CTEKIIa.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.

Habmonenue aucnepcun ceera.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panunel NpUMEHUMOCTH KJlaccuueckoil MexaHukd. [locTynarsl crenuanbHOl Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBE€Ta B BaKyyMmMe, NPUHLUI
OTHOCHUTEJIbHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJUIEHUE BPEMEHU U COKPALLEHUE JITUHBI.

DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl C 3HEPTUel U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTHUs IOKOS.

Paznen 7. KBanroBasi ¢pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

@®oronsl. opmyna [lnanka cBsizu SHEpruM (QOTOHA C €ro YacTOTOM. DHeprus u
UMITYJIBC (POTOHA.

OtkpeiTue u wuccnenoBanue ¢orordbdexra. Onbitel A. I'. CroneroBa. 3akoHBI
doroaddexra. YpaBnenue Ditamreitna 1 pororddexra. «KpacHas rpanumna» Goroddpdexra.

JaBnenue cBera. Onbithl [1. H. JIeOenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa M MpakTHYECKOE MpUMEHEHHUe: (OTOodIeMEHT, (POTOJATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.

Hemoncmpayuu

®otor(hPeKT Ha YyCTAaHOBKE C ITUHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

Cseroano.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mognens atroma Tomcona. OnbiTel Pezepdopaa no paccesnuto o -yactull. [TnanerapHas
Mozenb atoMa. [locrynatel bopa. M3nyuenue u norsiomieHne GOTOHOB MpHU MEPEXOJE aToma C
OJIHOTO YpOBHS DJHEprum Ha JApyro. Buapl cnektpoB. CHeKTp yYpOBHEH DSHEpPruMM aToMa
BOJIOpOJA.

BonnoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyaan3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE.

TexHnuyeckue yCTpONCTBA M IPAKTUYECKOE INPUMEHEHHUE: CIIEKTpajbHBI aHaIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu

Mopens onbiTa Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienne nuHeRvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

HabmtoneHnue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKa3blBAIOIIME  CIOXKHOCTb  CTpoeHHs  szapa.  OTKpwiTHE
panunoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno cocraBa paaAuoakKTUBHOIO M3IIy4EHHUS.
CgoiicTpa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OTtkpbiTHE TpoTOHA W HeWTpoHa. HyknonHas monens sigpa I'eiizenOepra-lBaHeHKo.
3apsn sapa. MaccoBoe umciio siapa. M30Tonsl.



Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macch spa.

S nepuble peakuuu. JleneHnue u CUHTE3 AIEp.

Snepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoGiieMbl M TEPCHEKTUBBI SACPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertozbl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHUL.

@dynnaMmeHTaIbHBIE B3aUMOACHCTBUSA. EAMHCTBO (hrn3ndecKoil KapTUHBI MUpA.

TexHnyeckue ycTpolcTBa U IMPAaKTHYECKOE IPUMEHEHHUE: TO3UMETP, Kamepa Buiibcona,
SJIepHBINA peakTop, aToMHasi bomoa.

Hemoncmpayuu

CueTurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaot

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3znes 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKHU

Oranel pa3BuTus acTpoHoMuu. llpukiagHoe W MHMpPOBO33PEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bun 3Be3anoro Heba. Co3Be3ausi, spKue 3B€3/1bl, INIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mctounuk sHeprun CosiHLA M 3Be3[. 3BE3Jbl, UX
OCHOBHBIE XapaKTEPUCTUKHU. JMarpaMMa «CIEeKTPAIbHBIA KJIACC - CBETUMOCTBY. 3BE€3/1bl [TIaBHOU
[IOCJIEI0BATENbHOCTU.  3aBUCUMOCTh  «Macca - CBETMMOCTb» JJis  3B€3]l  IJIaBHOMU
Iocie0BaTenbHOCTH. BHyTpeHHee crpoeHne 3Be3l. (COBpEMEHHBIE TIPEACTABICHUA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3B€3]1. DTalbl )KU3HU 3BE31.

Mneunsiii [lyte - nHama [Manmaktuka. [lonoxxenue m nBuxkenue ConHua B ['amakTuke.
Tuns! ranaktuk. PaguoranakTuky u kBa3zapbl. YepHbIe IbIPHI B sJIpax TajJaKkTHK.

Bcenennas. Pacmupenne Bceenennoii. 3akon Xa0b6na. Pa3zberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHas ctpyktypa Beenennoil. MertaranakTuka.

Hepetennsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenun

HabntonieHuss HEBOOPYKEHHBIM  TIJ1a30M C  HUCIOJb30BaHUEM  KOMIBIOTEPHBIX
OPUIOKEHUH JJI OINpeNesieHUs] TOJ0KEHUS HEeOeCHbIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHbIE c03Be3/11s1 CeBEepHOTo Moaylapus U IpKUe 3BE3/Ibl.

Ha6monenus B Teneckon JlyHsl, manet, Mneunoro [ytu.

Oobo01maruiee NOBTOPEHNE

Ponp ¢u3nku M acTpOHOMHMHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOH, COLMaIbHON U
TUYECKOM cdepax JesATEIbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTMHE MHUpa, pOJb (PU3MUECKOW TeopuH B (OPMHPOBAHUU
IpeJICTaBICHUN 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 00LLEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xnpeamerHble CBSI3U

W3yuenmne kypca ¢usuku 6a30Boro ypoBHs B 11 kilacce OCyIIecTBISIETCS C Y4E€TOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMM MaTeMaTUKH, OHOJOTHUHM, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvle nowsmusi, CBSI3aHHbIE C U3yYEHHUEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
SKCIIEPUMEHT, MOJECIIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHUE CHCTEMbl ypaBHEHMH, TPUTOHOMETPUYECKUE (YHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U
UX TPOEKIIMU Ha OCH KOOPAMHAT, CI0KEHHE BEKTOPOB, IPOM3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIIHIA,
MpU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bema Tel.

Buonozua: snekrpuyeckue sBICHUS B JKUBOM NpuUpoe, KojlebaTeslbHble JABUKEHHUS B
JKUBOM TpUpoJie, ONTHUYECKUE SIBICHUS B JKUBOM MpHUpoOJe, NEHCTBHE pagualii Ha >KUBBIE
OpraHU3MBlI.



Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEpPABIX Tel,
MEXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PELIETKH, CIIEKTPAJIbHBINA aHAJIM3.

TI'eozpaghusa: marHUTHBIE TIOTIOCA 3€MITH, 3AJIEKH MAarHUTHBIX Py, (OTOCHEMKA 3eMHOM
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUMN.

Texnonozua:  JMHUM  DJIEKTpOIEpenad,  IEHEPAaTOp  IEPEMEHHOrO  TOKa,
JJIEKTPOABUIaTeNb, WHAYKIHOHHAs II€Yb, pajap, paauOIpPHUEMHMK, TEJICBU30p, AHTEHHA,
tenedon, CBU-neupb, MpoeKIIMOHHBIN armapaT, BOJIOKOHHAs ONITHKA, COTHEYHas OaTapest.

IInanupyemMbliepe3yabTaThl 0OCBOEHHs MPOrpaMMbl N0 GpU3NKe HA YPOBHE CPeIHEro
001ero oopazoBaHus

OcBoenne yuyeOHoro mpeamera «dPu3nka» Ha ypOBHE CpeaHEro oOIIero odopa3zoBaHus
(6a3oBBIi  ypOBEHb) JODKHO  OOECIIEUHTH  JIOCTIDKEHHE — CIEAYIOIUX  JMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIM4HOCTHBIE Pe3yabTAThI

JIMyHOCTHBIE PE3yIbTAaThl OCBOCHUS yueOHOTo npeamera «Du3nka» JOIKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH O0YYalOUIMXCS PYKOBOICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOSXKICHUI, COOTBETCTBYIOUIMX TPAJUIMOHHBIM LEHHOCTSAM POCCHHMCKOr0  OOINEeCTBa,
pacimmpeHue KU3HEHHOTO OIBITAa M ONBITa JEATEILHOCTH B MPOLECCE pear3allid OCHOBHBIX
HAaIpaBJICHUI BOCIIUTATEIEHON IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCKOro BOCIUTAHUS:

- cOpMHUPOBAHHOCTh TPAXKIAHCKOH MO3ZUIUH OOYdYaIOIIErocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

- IPUHATHE TPAJIUIMOHHBIX O0IIEYETOBECUECKIX TYMAaHUCTHYECKUX U JEMOKPATHYECKUX
IICHHOCTEIA;

- TOTOBHOCTBH BECTH COBMECTHYIO JICSTEIBHOCTh B HHTEPECAX I'PaKJaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEIbHON OpraHU3aIlHH;

- YMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMA HHCTUTYTAMH B COOTBETCTBUH C HX
(GYHKIMSIMU 1 HA3HAYCHUCM;

- TOTOBHOCTh K TYMaHUTApPHOH U BOJIOHTEPCKOW JESTEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUS:

- ¢(hOpMUPOBAHHOCTb POCCUICKOMN Ipa’kAaHCKOM HIEHTUYHOCTH, MATPUOTU3MA;

- IEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCHUHCKUX
YUYEHBIX B 001aCTH (DU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

- ¢(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO IOBEICHMS,;

- CIIOCOOHOCTHh OIEHWBATh CUTYallil0 W TPUHUMATh OCO3HAHHBIE PEUICHHS,
OPHEHTHPYSCh Ha MOPAIBbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHUCIIE B JESTEIbHOCTH
YYEHOT0;

- OCO3HaHME JMYHOTO BKJIa/la B IOCTPOEHUE YCTOHYHUBOTO OyyIIero;

4) 3cTeTHYeCKOr0 BOCIIMTAHUS:

- OSCTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucyiero pu3sn4eckoi HayKe;

5) TPy10BOr0 BOCIIUTAHUA:

- MHTEpeC K pa3NIu4HbIM cdepam mpodecCHOHANBHON NeATeNIbHOCTH, B TOM YHCIEe
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BBHIOOP Oymymien
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JacT (U3UKU
Ha MPOTSHKEHUH BCEH KU3HU;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHMS

- ¢(hOpMUPOBAHHOCTH SKOJIOTUYECKON KYJIBTYpPbI, OCO3HAHUE TIIO0ATBFHOTO XapaKTepa
HKOJIOTHYECKUX MPobIIeMm;

- IUJTAHUPOBAHUE U OCYILECTBICHUE NEHCTBUN B OKPYXKAIOLIEH Cpeie Ha OCHOBE 3HAHMS
1esiell yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA,

- pacmMpeHue OIbITa JEATEIFHOCTH HKOJIOTHYECKOW HANpaBIEHHOCTH HAa OCHOBE
UMEIoIUXcs 3HaHU 1o (u3uke;



7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

- c(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

- OCO3HAaHUE IEHHOCTU HAy4YHOW IEATENBHOCTH, TOTOBHOCTh B IIPOLIECCE H3YyYEHUS
(U3UKN OCYIIECTBIIATH MPOCKTHYIO U HMCCIIEOBATEIBCKYIO JIEATEbHOCTh MHAMBHIYaTbHO U B
rpymIe.

MertanpeamMeTHbie pe3yJbTaThl

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble JlornyecKkue AeicTBHA:

- CaMOCTOSITEIbHO (POPMYIMPOBATh U AKTYaJIM3UPOBATh MPOOIEMY, paccMaTpuBaTh ee
BCECTOPOHHE;

- OIIPEIENATh LEIH IEATEIbHOCTH, 3a1aBaTh IapaAMETPbl U KPUTEPUU UX JOCTHKCHHUS,

- BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B PACCMaTPUBAEMBIX (DHU3MUECKUX
ABJICHUSX;

- pa3pabarbiBaTh IUIAH pEHICHUS NPOOJIEMbl € YYETOM aHalIW3a HWMEIOIUXCS
MaTepUaIbHBIX U HEMAaTEPHAIIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBBI B J€ATEIILHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJITATOB LIEISIM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

- KOOPJIMHHUPOBATH U BBINOIHATH pabOTy B YCIOBHSAX pPEATBHOTO, BUPTYAJIBHOTO W
KOMOHMHUPOBAHHOT'O B3aUMOCHCTBUS;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble nccienoBarebcKkue 1eiCTBHUS:

- BJIQIETh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMU OHATUSAMH M METOJaMH (PU3HUECKON
HayKH;

- BIIaJIETh HaBbIKAMM Y4eOHO-MCCIIEI0BAaTENbCKOM M IPOEKTHOM JAESTEIbHOCTH B
o0nact (U3MKH, CHOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IIOMCKY METO/I0B
pereHus 3a1a4 (GU3NYECKOr0o COAEpIKaHusl, IPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

- OCYIIECTBJIATh PA3JIMYHbBIE BUJbI ACATEIBHOCTU IO MOJIYYEHHIO HOBOI'O 3HAHUS, €TI0
MHTEPIIPETAlMY, IPE0OPA30BAHUIO U MPHUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsiX, B TOM
quCiIe IPU CO3/1aHUM YUEOHBIX IPOEKTOB B 00s1acTH (PU3MKH;

- BBISBJISITH NPUUMHHO-CJIEICTBEHHBIE CBS3M U aKTyaJM3UpPOBaTh 3a/ady, BBIABUTATH
TUIIOTE3Y €€ pELICHMs, HaxXOOUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMUX YTBEP)KIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

- aHaJIM3UPOBATh IIOJYyYEHHBIE B XOJE pEIICHHs 3aJa4d peE3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

- CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON NESATEILHOCTH, B
TOM YHCIIE IPU U3YUEHUH (PU3UKU;

- JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

- YMETb IEPEHOCUTD 3HAHUS M0 (PU3UKE B IPAKTHUUECKYIO 001acTh KU3HEAESITEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB,;

- BBIJIBUTATh HOBBIE UJEH, ITPe/IIaraTh OPUTMHAIBHBIE TOIXO/Ibl U PEILICHUS;

- CTaBUTb MPOOJIEMBI U 3a]1a4H, IOIYCKAIOIINE allbTepHATUBHbIE PEILICHHS.

Pa6ora ¢ undopmanmueii:

- BIAQJETh HAaBBIKAMHM TMOJy4eHUs HH(pOpMaruu (QU3MUYECKOrO COJACpXKaHUA U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH MOUCK, aHAIN3, CUCTEMAaTU3alUI0 1
UHTEpIpeTalnio HHPOPMALIUU PAa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- OLIEHUBATh JIOCTOBEPHOCTH MH(OPMALIUU;

- UCHOJb30BaTh CpPEeACTBA MH()OPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJady C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, THTHEHBI, PECypcocOepekeH s, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE€30MacCHOCTH;

- co37aBaTh TEKCThl (PU3MYECKOTO COJECpXaHUSA B Pa3IMYHBIX (QopMarax € ydyeToM
Ha3HayeHus: WHGOpMalMKW M LEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3al1H.

KoMMyHHKaTHBHbIE YHUBEPCaJIbHbIEC Y4eOHbIE el CTBUA

OO0menue:



- OCYIIECTBIIATH OOIIIEHNE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JIEATEIHLHOCTH;

- pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYallHil U CMATYaTh KOH(IUKTHL;

- Pa3BEpPHYTO M JIOTUYHO M3Jarath CBOIO TOYKY 3PEHHUS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB.

CoBMmecTHasi 1eATEJbLHOCTD:

- IOHUMATh U KUCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U UHIMBUYaIbHOU pabOThI;

- BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JICUCTBUI C yU4ETOM OOIUX UHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4JIeHA KOJUIEKTUBA;

- MPUHUMATH 1IEJIM COBMECTHOM JEATEeTbHOCTH, OPraHW30BBIBATH U KOOPAUHUPOBATH
JEHCTBUS IO €€ JIOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, paclpelesisTh pPOJIM C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

- OIICHMBAaTh KAayeCTBO CBOETO BKJIaJa M KaXKIOrO y4YaCTHHKAa KOMAaHIbl B OOIIMIA
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

- IIpeJIaraTh HOBBIE IPOEKTHI, OLIEHUBATh UIEHU C IMO3UIIMH HOBU3HBI, OPUTHMHAIIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYULIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IMOBEACHUE B PA3JIMYHBIX CUTYyaLMsX,
MPOSIBIISATH TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBEpPCaJIbHbIE Y4eOHbIE 1€ CTBUA

Camoopranu3anusi:

- CaMOCTOSITENIbHO OCYIIECTBIISATH MMO3HABATEIBHYIO JACSITENLHOCT B 00J1aCTH (DU3UKHU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATh COOCTBEHHBIC 3a/1a4H;

- CAMOCTOATENIbHO COCTAaBJIATh IUIAH PELLIEHUs PACYETHBIX U KAUECTBEHHBIX 3a/1ay, IJIaH
BBITTOJIHEHHUSI MPAKTUYECKOH pabOThl € y4eTOM HWMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

- 1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM;

- paciupsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

- JIeNlaTh OCO3HAHHBIA BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH
3a pelIeHue;

- OLICHUBATh IPUOOPETCHHBIN OIIBIT;

- CIocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO JPYIUIUMU B 001acTH (U3UKH,
MTOCTOSTHHO TOBBIIIATh CBOW 00pa30BaTeIbHbIN U KYyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb:

- JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, BHOCUTb KOPPEKTHUBHI B JIESITEIILHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

- BIQJETh HaBbIKaMHM I103HABATEIbHOW pe(dIeKCHU Kak OCO3HaHUS COBEPIIAEMbIX
JEMCTBUM U MBICTUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB M OCHOBAHMUIA;

- HCII0JIb30BaTh MPUEMBI peiiekcru Ui OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PEIICHNUS;

- OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

- MPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX TP aHAJIN3€E PE3yIbTAaTOB JACSITEIHHOCTH.

IIpunsaTHe ceds u apyrux:

- MPUHUMATH ce0s1, TOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA,

- IPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX IIPU aHAJIU3€E PE3yIbTaTOB JACSITEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U MPaBO JPYTUX Ha OMIMOKY.

B mpouecce moCTHXEHHUS] TUYHOCTHBIX PE3YJIHTaTOB OCBOCHUS MPOTPAMMEI O (DU3HUKE
UL YpOBHS cpemHero oOmero oOpa3oBaHusS y OOy4YalOIIMXCS  COBEPIICHCTBYETCS
IMOLUMOHAIBHBII HHTEJJIEKT, TIPEIoaralonui chopMUpPOBaHHOCTD:

- CaMOCO3HAHHS, BKJIOYAIOMIETO CIOCOOHOCTh TOHUMAaTh CBOE 3MOIMOHAJIBHOE
COCTOSTHUE, BHUJETh HAIPABJICHUS PAa3BUTUS COOCTBEHHON OSMOIMOHANBHOU cQepbl, OBITh
YBEPEHHBIM B ce0e;

- caMOperyjJupoBaHusi, BKIIOYAIOUIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIbHBIM
W3MEHEHUSIM U TPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;;

- BHYTPEHHEW MOTHBAIMH, BKJIIOYAIONIEH CTpPEMJIEHHE K JOCTH)KEHUIO LEIH U YCIExXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

- HMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSIHUE APYTUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;



- COLHMAJIBHBIX HAaBBIKOB, BKIIOYAIONIIUX CIIOCOOHOCTH BBICTPAaUBATh OTHOLICHUS C
JPYTUMHU JIFOAbMH, 3200TUTHCS, IPOSIBIIATH MHTEPEC U PA3peIIaTh KOH(DIUKTHI.

IIpeaMeTHBIE pee3ybTaThl

K xony o6ydenns B 10 kJacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

- JEMOHCTPUpPOBATH Ha IpuUMepax poiib U MecTo (GU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4yHON KAPTUHBI MUpPA, B Pa3BUTHM COBPEMEHHON TEXHUKHM M TEXHOJIOTHH, B
IIPAKTUYECKON AEATEIbHOCTH JIIOACH;

- YYUTBIBATh TPAHMIIBI PUMEHEHUS M3yYCHHBIX (PM3NYECKUX MOJeNeil: MaTepuanbHas
TOYKa, MHEpLHaJbHas CHUCTEMa OTcYeTa, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ras, MoJenu
CTPOEHHUsI Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBINA IEKTPUYECKUM 3aps]l IPU pELICHUU
bu3nyeckux 3anay;

- pacrio3HaBaTh (PU3NUYECKUE SIBICHUS (IIPOIECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJIECKYJISIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEHHOE MABIKEHHE, CBOOOJHOE NaJeHUe Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLMs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOCHHUE JXKUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE O0beMa TeJl IpPU HarpeBaHUU
(oxJaxJIeHUHn), TEIJIOBOE paBHOBECHUE, UCIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTAJUIN3aLus,
KHUIICHUE, BJIAJKHOCTb BO3/yXd, IOBBINICHUE JABJICHUS Ia3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyZe, CBA3b MEXKIYy IapamMeTpaMH COCTOSHMs ra3a B HM30IPOLECCAX, JJIEKTpU3aLus Tell,
B3aUMOJICVCTBUE 3apsI0B;

- ONMCHIBaTb MEXaHWYECKOE JBUKCHUE, HWCIHONb3ys (U3MUYECKUe BEIMYUHBL:
KOOPJIMHATA, IyTh, IEPEMEIIECHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CWJIA, MMITYJIbC Tela,
KUHETHYEeCKasl SHEprusi, IOTCHLUUAIbHAs SHEprusi, MexaHudyeckas paboTa, MeXaHUYecKas
MOIITHOCTb; TIPH OMHCAHUH MPABUIILHO TPAKTOBATh (DU3MUYECKHI CMBICIT HCIOIB3yEMBIX BEJIIMYHH,
uxX OOO3HAYEHMsS W E€IUHHUIBI, HAXOAUThb (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMU BEIMYUHAMU;

- ONMCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOMCTBA TE€N W TEIJIOBBIE SBJICHUS, HCIOJIB3YS
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOI0 JIBJKEHUS MOJIEKYJ, CPEJHEKBAaJpaTH4YHAs CKOPOCTb MOJIEKYJ, KOJIWYECTBO
TEIUIOThl, BHYTPEHHSISI 3HEprus, padora rasza, Ko3((UIMEHT IOJIE3HOIO JEHCTBUS TEIIOBOTO
JIBUTATENIS; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIOIb3YEMBIX BEIUYHH,
uX O00O3HAYeHWs M E€AWHMIBI, HAaXOOUTh (OPMYJBI, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

- OIMCHIBATH U3YYEHHBIE NIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE SIBICHUS
(mporecchl), UCTONIb3Ysl (PU3UUECKUE BETMUMHBL: SJIEKTPUUYECKHH 3apsil, JIEKTPUUECKOe MoJe,
HaIpPSDKEHHOCTh  IOJIS, IOTEHLHAJ, pa3HOCTh IIOTEHIMAJIOB; NPH OINHCAaHUU INPABHIBHO
TPaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO003HAUEHUS M EIUHHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUNHY C JPYTUMU BETUYUHAMU;

- QaHAJTM3UPOBaTh (PU3NYECKUE MPOLECCHl U ABICHUS, UCIONB3Ys (PU3NUECKUE 3aKOHBI U
INPUHUMUIBL: 3aKOH BcemupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coxXpaHEHUs
MEXAHUYECKON dHEPIuM, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYTIEPIIO3ULIMN CHJI, IPUHIIUII
PaBHOIIPaBHsI HHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETHUYECKYIO TEOPUIO CTPOCHMS
BEIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEJHEH KHHETHUYECKOM DHEPIUM TEILUIOBOTO JBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsia, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) TPUMEHUMOCTH;

- OOBSICHATH OCHOBHBIC MPHUHLMUIBI JEHCTBUS MAaIIMH, MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3auy4aTh yCIOBHUS UX O€30MMaCHOTO HCIIOIb30BaHUS B IOBCEAHEBHON KU3HU;

BBIMOJIHATh HKCHEPUMEHTHI 110 UCCIEIOBaHUIO (PU3NYECKUX SBICHUH M MPOLIECCOB C
WCIIOJIb30BaHUEM IMPSIMBIX U KOCBEHHBIX HM3MEpEHUM, mpHu 3ToM (HOopMylupoBaTh mpodiemy /
3aJayy M THUIOTe3y Y4eOHOro 3KCIepUMEHTa, cOoOMpaTh YCTAaHOBKY H3 MPEIJIOKEHHOTO
000py/10BaHusl, IPOBOAUTH ONBIT U (POPMYIHPOBATH BHIBOJIBL;

- OCYIIECTBJIATH MpPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIHYUH, IPU 3TOM
BbIOMpATh ONTUMANbHBIN CIOCO0 M3MEpPEHUs M MCIOJIb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELIHOCTEN U3MEPEHUN;



- UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKMMU BEIMYMHAMHU C HCIIOJIb30BAaHHEM
OpSAMBIX HW3MEPEHUHl, MpU O3TOM KOHCTPYHMPOBaTb YCTAHOBKY, (PUKCHpPOBaTh pEe3yJbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIWYHMH B BHJE TaONMIl U IpadUKOB, JIEIaTh BHIBOABI
10 pe3yNbTaTaM UCCIIEIOBAHUS;

- coOmogaTh mpaBuiia 0€30MacHOro Tpyda NpU MPOBEICHUU HCCIEIOBAaHUI B pamMKax
y4eOHOIr0 SKCIEPUMEHTa, Yy4eOHO-UCCIENOBAaTEIbCKOW M  IPOEKTHOM JIEATENILHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

- pemaTth pacyeTHble 3a/Jaud C SIBHO 3aJaHHOH (U3MYECKOH MOJEINbI0, HCHOJIb3Ys
¢u3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBHS 3a/1a4d BHIOMPATh (PU3NYECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYJbl, HEOOXOAMMBIE U €€ pPELIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEATLHOCTH MOJIyYCHHOTO 3HaUCHHsI (PU3MUECKON BEIIMYHHBI,

- pewmarh KadyeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUMBYIO
LEMOYKY pacCy)KICHHH C ONOpPOH Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PHU3HUUECKUE
SIBJICHMSI,

- HWCHOJB30BaTh NPU PpEIICHUH YYEOHBIX 3aJady COBpPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHUs yuyeOHOH u
HAYYHO-TIOMYJIIPHOH HMH(OpPMAIMU, MOJYYCHHOM W3 PAa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHaAJIM3UPOBATh M0JIy4yaeMyto HH(POPMALUIO;

- TMPHUBOJWTH MPHUMEPHI BKJIAJa POCCHUICKMX M 3apyOeKHBIX Yy4YCHBIX-(DH3HKOB B
pa3sBUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY)KAIOLIEr0 MHpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

- HCIOJIb30BaTh TEOPETHYECKHE 3HAHUA N0 (U3MKE B IOBCEJHEBHOW KM3HM [UIs
oOecrnieueHus 6€30MacHOCTH MpU O0pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIs
COXPaHEHMsI 3/I0pOBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MTOBE/ICHUS B OKpYXarolleil cpene;

- paboTaTh B TpYIIIE C BBINOJHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJIEH, IUIAHUPOBATH
paboTy Trpynmbl, palMOHAIBHO PACHPENENATh OOS3aHHOCTH U IUIAHUPOBAThH JEATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHHWBATh BKJIAJ KaXK/0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoil MpooIIeMBl.

K xonuy oOyuenus B 11 kyacce nmpeMeTHbIE pe3ysibTaThl HA 06a30BOM YpOBHE JOKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

- JEMOHCTpPHpOBaTh Ha NpHUMEpax pojdb U MecTo (UMK B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHON KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHMKM M TEXHOJIOTHH, B
MPAKTUYECKOHN JESITETbHOCTH JIIO/IEH, IIEJIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTHHBI MHUPA;

- YUYUTHIBATh TIPAHUIBl NPUMEHEHUS H3YYEHHBIX (PU3MUYECKUX MOJeNeil: TOoueuHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SAepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIESTb ATOMHOTO si/ipa IpH pelieHNH GU3NUYECKUX 3a/1a4;

- pacrno3HaBaTh (pu3nUecKue SBJICHUS (IIPOLECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTH, TEMJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKIMS, ACUCTBUE MAarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBIXKYIIUICS 3apn,
AJIEKTPOMarHUTHbIE KOJIeOaHUs U BOJHBI, IPSIMOJIUHEITHOE pacpoCTpaHEHUE CBETA, OTPAKEHUE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJsIpU3alUs CBeTa, JUCHEepCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJ0pPOJIa, ECTECTBEHHAsI U MICKYCCTBEHHAsl PalnOaKTUBHOCTD;

- ONHCHIBaTh M3y4YCHHBIE CBOMCTBA BeIIECTBAa (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKUE, WIEKTPUUECKYIO IIPOBOAUMOCTD Pa3IMYHBIX CPEA) U DIEKTPOMArHUTHBIE SBJICHUS
(mporiecchbl), MCHONB3YS (PU3NYECKUE BEJIUWYHMHBI: DJIEKTPUUYECKHM 3aps, cuila TOKa,
IIEKTPUYECKOE HANPSDKEHUE, DJIEKTPUUECKOE CONPOTHBIIEHHWE, Pa3HOCTh IOTEHIMAJIOB,
AIIEKTPOJBIIKYILAs CHJIa, paboTa TOKa, MHIYKIUS MarHuTHOrO TOJs, cuia Amrepa, cuia
Jlopennia, MHAYKTUBHOCTh KaTyLIKH, SHEPIHS JIEKTPUUECKOrO0 M MAarHUTHOTO IOJIEH, IEpUOS U
yacToTa KojeOaHui B KoieOaTeIbHOM KOHTYpE, 3aps/l U CUjla TOKa B IIPOLECCe TapMOHUYECKUX
AIIEKTPOMArHUTHBIX KoJIeOaHWH, (OKYCHOE pacCTOSIHME W ONTHYECKas CHJIa JIMH3bI, MpU
ONKMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HAUEHMSI U €MHHUIIBI, YKa3bIBaTh (JOPMYIIbI, CBSI3bIBAIOLINE JaHHYIO (PU3NUYECKYIO BEIUUHHY
C IpyTUMU BEJIUYUHAMU;



- ONHKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCH, UCHOIB3Yd (U3MUECKHUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M 4acTOTa CBETa, SHEPrUs U
UMIynbc (OTOHA, TMEPHOA IMOJypacrana, SHEPrusi CBSI3M AaTOMHBIX sIEp, NPU OMHCAHUHU
NPaBUIbHO TPAaKTOBaTh (PU3MUECKUI CMBICI MCIOJIb3YEMbIX BEIMYMH, MX OO0O03HA4YeHUs M
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE TaHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHUE (PU3MUECKON BEIUYMHBI;

- QaHAJTM3UPOBATh (PU3NUYECKUE MPOLECCHI U SABJICHHS, UCIONB3Ys (PU3NUYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHbl IOCIIEAOBAaTEIBbHOIO W  HApaJlIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3aKkoH JDkoyinsa-JleHna, 3akOH  JJIEKTPOMAarHMUTHOM  MHIYKLUH, 3aKOH
IPSAMOJIMHEHHOTO PAaCHpOCTPaHEHUsI CBETAa, 3aKOHbI OTPA)KEHUSI CBETA, 3aKOHbI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (QoTodddeKrTa, 3aKOH COXPAHEHHsS SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJIbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsla, 3aKOH COXpPaHEHUs
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH paguMOakTUBHOIO pacmnazaa, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4eCKOE BbIPR)KEHUE U YCIIOBHs (TpaHULIBL,
00jacTi) IpPUMEHUMOCTH;

- ONpEAENATh HAalPaBJICHNE BEKTOPA HHAYKIIMM MarHUTHOTO MOJISl IPOBOJAHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

- CTpPOMTb U OIMCBIBaTh M300pa)KCHUE, CO37aBaEMOE€ IUIOCKUM 3€pKajoM, TOHKOH
JIMH30M;

- BBIIOJHATH 3KCIIEPUMEHTHI [0 MCCIEIO0BAHNIO (PU3MUECKUX SBJICHUNA U MPOLECCOB C
UCTIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHIA: MpH 3ToM (GopMynupoBaTh mpobiemy /
3ajjayy M THUIOTE3y Y4eOHOro SKCIepUMEHTa, coOupaTh YCTAaHOBKY H3 IPEJIOKEHHOIO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

- OCYIIECTBJIATH IMpsIMble U KOCBEHHbIC M3MEPEHMsI (PU3UYECKUX BEIMYUH, IIPU 3TOM
BbIOMpaTh ONTUMAJIbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

- HCCIeNoBaTh 3aBUCHMOCTH (PH3MUYECKUX BEIUYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUIl: IpU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHPOBATH pe3yJbTaThl MOJIYYEHHOU
3aBHCUMOCTH (PM3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpapuKOB, JENaTh BBIBOJIBI IO
pe3ysbTaTaM UCCIEOBAHNUS;

- coOnroaarh mpaBuiia 0€30MacHOIO TpyJa MpHU MPOBEIEHUU HUCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeNI0BAaTENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOro 000pyI0BaHNUS;

- pemath pacyeTHble 3a/laud C SIBHO 3aJaHHOM (M3MYECKOH MOJENbI0, HCHOIb3Ys
¢du3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3MUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI U (QOPMYINbI, HEOOXOAMMBIE JUIS €€ pPEeLIeHMS,
IIPOBOAMTDH PAcUeThl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HaUeHUS (PU3NUECKON BEIHUNHBI,

- pemarb KadyeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUYUBYIO
LENOYKY PacCyXJECHHUH C ONMOpOM Ha HM3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3HUYECKUE
SBIICHUS;

- MHCIOJIb30BaTh IpPH pEHIEHHH Y4eOHBIX 3ajad COBPEMEHHble HH(OpMalMOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTHUECKU
aHAJTM3UPOBATh MOJTy4aeMylo HH(POPMALUIO;

- OOBSICHATH TNPHUHIMIBI JACUCTBUS MalllH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pas3nnyaTh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM;

- TNPUBOAMTH TPUMEPHI BKJIAJa POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIET0 MHpa, B PAa3BUTHE TEXHUKH U
TEXHOJIOTHH;

- HCIONIB30BaTh TEOPETUYECKHE 3HAHUSA MO (U3MKE B TOBCEIHEBHOW >KM3HM JUIs
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, IS
COXpPaHEHHs 3/I0pOBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

- paboTaTh B TpyIIe C BBIMOJIHEHHEM Pa3IMYHbIX COLMAJIBHBIX POJIEH, IUIAHUPOBAThH
paloTy Tpymmbl, panMoOHAIBHO PACHPENENATh OOS3aHHOCTH U IUIAHUPOBAThH JEATEIILHOCTH B
HECTaHJIapPTHBIX CUTYalUsIX, aJIeKBaTHO OIIEHMBATh BKJIAJ Ka)J0rO U3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoil pooIIeMBl.



TemaTHuyeckoe MIIAHNPOBaHUE

10 xmacc
Ne ||[HaumeHnoBanue pasnenos
/1 Y TEM MPOrpaMMbl

KonnuectBo yacoB

KonTpoJin
HBIC
paboThl

[IpakTuuec
KHe paboThl

Bcero

OnextpoHHbIe (IU(POBLIE)
00pa3oBaTenbHBIE PECYPCHI

Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA

11| ®uzuka U  METOIBI 2 OI'UC «Mos LIKOJIa
HAyYHOTO IMO3HAHUS (YauBepcanpHast OuOnmmoTeka
udpoBoro 006pa3oBaTEIBHOTO

KOHTCHTA)
‘I/ITOFO o pazjeny H 2 H ‘
‘Pamen 2. MexaHuka ‘
2.1 | Kunemaruka 5 1 OI'mC «Most ITKOJIa
(YuuBepcanbHass OuOIMOTEKA
udpoBoro 0Opa3oBaTEIBHOTO

KOHTCHTA)
2.2 || JIlnnamuka 7 OI'ncC «Mos HIKOJIa)
(YuuBepcanbHast OuOIHOTEKA
1 (poBOro 00pa3zoBaTEILHOTO

KOHTEHTA)
2.3 || 3akoHBI COXpaHEHHsS B 6 1 1 OI'NC «Mos LIKOJIa»
MEXaHUKe (YuuBepcanbHast OuOnmnorteka
1 (poBOro 00pa3zoBaTEILHOTO

KOHTEHTA)
‘I/ITOFO 0 pazaeny H 18 H ‘

‘Pasz[en 3. MoJiexkyasipHas (PU3MKA M TEPMOANHAMHUKA

3.1 || OcHoBBI 9 1 OI'UC «Most LIKOJIa»
MOJIEKYJISIPHO- (YHuBepcanbHass OubinoTeka
KHHETHYECKOU TEOPUH nndpoBoro 006pa3oBaTEIBHOTO

KOHTEHTA)

3.2 || OcHOBBI 10 1 OI'nC «Mos LIKOJIa»

TEPMOJIUHAMUKH (YauBepcanpHast OuOnHMoTEKa
¢ppoBoro 0Opa3oBaTEIBLHOTO
KOHTEHTA)

3.3 || ArperarHbie ) OI'UC «Most LIKOJIa»
COCTOSIHMSI ~ BELIECTBA. (YuuBepcanbHast OuOIHOTEKA
®dazoBbIe IEPEXOIBI nndpoBoro 06pa3oBaTEIHHOTO

KOHTEHTA)

‘I/ITOFO 10 paszeny H 24 H ‘

‘Pa:men 4. DIeKTPOAMHAMHUKA

4.1 || DnekTpocTaTuka 10 1 OI'NC «Most IKOJIa»

(YauBepcanpHast OuOnmuoTeka
urdpoBoro 06pazoBaTEIHHOIO
KOHTEHTA)

4.2 || TlocTosTHHBII 14 1 2 OING(¢ «Most ITKOJIa
IIEKTPUYECKUI  TOK. (YHuBepcanbHass OuOnuoTEKa
Tokn B pa3sTUYHBIX nudgpoBoro 06pa3zoBaTEIHLHOTO
cpenax KOHTEHTA)

Wroro no paszneny H 24 H




Ne |HaumeHnoBaHMe pa3ziesioB KonnyecTBo acos OnekTpoHHBIE (IUPPOBHIE)
n/n U TEM NPOTPaMMBbI Bcero |Koutpon| [paxrudec o0pazoBaTeNbHbIE PECYPChI
HBIE ||KHE paboThI
paboThI
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 I[TPOI'PAMME
11 kaace
Ne ||[HaumeHnoBanue pasnenon KommuectBo wacos DnexTpoHHbIe (IUPPOBEIE)
n/n Y TeM IIPOTPaMMBI Bcero |[Kowrpon|| Tpaxrudec o0pazoBaTeIbHbIC PECYPCHI
bHBIE |KHE€ PabOThI
paboThI
Pa3nea 1. DiexkTpoamHamuka
1.1 || MaruutHoe ToJe. 11 1 3 OI'UC «Mos IKOJIa»
OneKTpOMarHuTHas (YuuBepcanbHass OubnuoTexa
WHTYKIIHSI UppPOBOro 00pa3oBaTEIBHOTO
KOHTCHTA)
‘I/ITOFO 0 paszeny H 11 H ‘
‘Pa3)1e.11 2. Kosie6anusi 1 BOJIHBI ‘

2.1 || Mexanuueckue u 10 1 OI'nC «Most LIKOJIa»
3JIEKTPOMAarHUTHbBIE (YuuBepcanbHast OubIHoTEKA
KoJIeOaHus ppoBoro 0Opa3oBaTEILHOTO

KOHTCHTA)

2.2 || Mexanuueckue u 5 1 OI'mcC «Most IIKOJIa
3JIEKTPOMAarHUTHbBIE (YuuBepcanbHast OubIHoTEKA
BOJTHBI ppoBoro 0Opa3oBaTEILHOTO

KOHTEHTA)
2.3 || Onruka 11 3 OI'nC «Mos LIKOJIa»
(YuuBepcanbHast Oubnuoreka
1 poBoro 006pa3zoBaTENLHOTO
KOHTEHTA)
‘I/ITOFO 0 paseny H 26 H ‘

‘Pasz[en 3. OCHOBBI CIEMATBHOH TEOPUH OTHOCHTEJIbHOCTH

3.1 || OcHOBBI cHEeHUAILHON 4 1 OI'UC «Most IIKOJIAY
TEOpPUH (YauBepcanpHast OuOnMHMoTEKa
OTHOCHUTEIILHOCTH 1 poBoro 006pa3zoBaTENLHOTO

KOHTEHTA)
‘I/ITOFO o pazaeny H 4 H ‘
‘Pa:;z[en 4. KpanToBasi pusuka ‘

4.1 || DneMeHTbl KBaHTOBOU 6 OI'mcC «Most LIKOJIa»

ONITUKH (YauBepcanpHast OuOIHMOTEKA
1 poBoro 06pa3zoBaTEILHOTO
KOHTEHTA)

4.2 | Crpoenne aToma 4 OI'NC «Most IKOJIa»
(YauBepcanpHast OuOnmoTeka
urdpoBoro 0d6pazoBaTEIHHOIO
KOHTEHTA)

4.3 | AtomHOE s1pO 6 OI'nC «Most IKOJIa»
(YuauBepcanpHast OuOnmnoTeka
nrdpoBoro 0d6pazoBaTEIHHOIO




H HKOHTeHTa) ‘

‘I/ITOFO o paszeny

|16 |

‘Pa:ﬂ[en 5. J1eMeHTbl aCTPOHOMHUHM M AcTPOPU3NKH

5.1 || DnemeHTHI 7 1 OI'mcC «Mos LIKOJIa»
aCTPOHOMUU U (YauBepcanpHast OuOIMOTEKA
acTpou3uKu ¢poBoro 0Opa3oBaTEIBLHOTO

KOHTCHTA)
‘I/ITOFO o pazjeny H 7 H ‘
‘Pa3z[e.11 6. Oobommarouee NOBTOPEHHE ‘

6.1 | O6oOmaromee 4

MIOBTOPEHHE
‘I/ITOFO o pazjeny H 4 H ‘
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 I[TPOI'PAMME

YdeT nporpaMMbl BOCIUTAHUS
NnpH pa3padoTke TeMATHYECKOI0 IVIAHNPOBaHNS y4eOHOro npeaMera «Pu3uka»

JInyHocTHble YY1

Onpegaensetca B npouecce pa3paboTku cueHapus
Ka4oro ypoKa

BocnuTbiBatowmm
noteHuman
coaepraHus
yyebHoro npegmeta

O6pasoBaTesibHble
TEXHO/I0TUK

dopmbli
BOCNUTbIBAOLLMX
y4eOHbIX 3aHATUI

CamoonpegeneHwue /

BocnutaHune

MpoeKTHble TEXHONOTNN.

CemuHap «PyccKkune

naTpMOTU3M, rpaXgaHCTBEHHOCTU U | Kelc-TexHoNormm y4eHble - GU3UKN»
rpax4aHCTBEHHOCTb, naTpMOTU3MA Ha
coumanbHasn npumepax *K1U3HU n
CONMNAAPHOCTD AeATenbHoOCTH
POCCUIACKUX  YYEHDIX,
BHECLUMX 60/1bLLOM
BKNag, B  paseButue
PU3nKK
CmbicnoobpasoBaHme | dopmuposaHue TexHonoruu Beceaa
/ TPY4 1 TBOPYECTBO, Hay4yHoM npobiemHoro «BaxHenwmne
HayKa KapTUHbI MUpa, | 0byyeHus. OTKPbITWA B
BflageHne Kynbtypoi, | UKT. obnactu puUsnKn»
CO3/aHHOM BOKpPYr | TexHonornm

npegmeta ¢pusmMKa.
YuynTbCA co3aaBathb
YC/I0BUA NPOAB/EHMS,

KPUTNYECKOTo MbllNeHNA

NoucKa, obmeHa,

OTKPbITUA  CMbIC/IOB

obyyvatowmmmcs
HpaBcTBeHHO BocnutaHue 3poposbecbeperatowme. | CoumanbHas
aTMYecKas 3KOI0rMYecKoro Meparorunka akuma «Criewwm
opueHTauusa / CO3HaHMS, COTPYAHNYECTBA nenatb gobpo»
npupoAa, OTBETCTBEHHOE (paspenenue
4yesioBeYecTBo, OTHOLLEHME K CBOEMY Mycopa, CTapble
3[,0POBbIN obpas | 3g0p0BbIO, b6aTapeinku n T.n.)
KU3HU noTpebHOCTb B

aKTUBHOM n

34,0p0OBOM obpase

M3HM, OTKas  oT




H BPeAHbIX NPUBbIYEK H H

B ¢enepanpHBIX M pPErHOHAIBHBIX MPOLEAYpaX OIEHKH KadecTBa OOpa3oBaHUs
UCIIONIB3YETCS  TMepeyeHb (KoAu(UKATOp) pachpeneleHHbIX 0 KjaccaM IPOBEPSIEMBIX
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0Opa30BATENBHOW MPOTPaMMBI CPEIHErO
o011ero o0pa3oBaHUs U JIEMEHTOB COACPKAHUS 10 (PUBKKE.

IIpoBepsiembie TpeOOBAHUSA K Pe3yJbTAaTaM OCBOEHUSI OCHOBHOM
o0pa3oBartenbHOl nporpammsl (10 kiace)

Kon
MIPOBEPSIEMO
ro
pe3ynbTaTa

[TpoBepsiembie peIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeabHON
MIPOrpaMMBbI CPEeTHETO 001Iero 0Opa3oBaHus

10.1

JIeMOHCTpUpOBAaTh Ha IpHUMEpax poJib M MecTo (GU3MKU B (OPMHPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTUHbI MHMPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUH, B IPAKTUYECKON JESATEIbHOCTH JHOACH

10.2

YyuThiBaTh TPAaHUIBI MPUMEHEHUS] U3YYCHHBIX  (DU3WYECKUX  MOJCIICH:
MarepuaibHas TOYKa, MHEPIHAIbHAS CUCTEMA OTCYETa, aOCOIFOTHO TBEPJIOE TEIO,
WJICATIbHBIN Ta3; MOJIEIN CTPOEHUS T'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHbBIN
AICKTPUUCCKUI 3apsl - IPU PEIICHUH (GU3HUSCKHUX 3a/1a4

10.3

Pacnio3HaBath (usnyeckue sBieHUs (IpoLECChl) U OOBACHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BELECTBA U
JIEKTPOJMHAMUKU:  PAaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSMOJUHEHHOe
NBUKEHHE, CBOOOJHOE MaJieHue TeJl, JBUKEHHE I10 OKPYKHOCTH, HHEpLHA,
B3auMoJieiicTBue Tel; 1uddy3usi, OpOyYHOBCKOE IBUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEpABIX TeJ, U3MEHEHHE O0beMa Tel MpH HarpeBaHuu (OXJIaKICHHUH),
TEIUIOBOE PABHOBECUE, UCIAPEHUE, KOHACHCALUs, IUIABJICHUE, KPUCTAJUIA3ALMS,
KHUIIEHHE, BIA)KHOCTh BO3/1yXa, MOBBIIICHNUE JIaBJICHUS ra3a IPU €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXY NapaMeTpaMu COCTOSIHUS Ta3a B M30IPOLECCAX;
JIEKTPpHU3aLMs TeJl, B3AUMOJCHCTBUE 3aps0B

10.4

OnuchiBaTh MEXaHUYECKOE JIBWKEHHME, WCIOIb3yd (U3NYECKUE BEITUYMHBIL:
KOOpJAMHATA, MyTh, INEPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cuia,
HMITYJIbC T€Jla, KUHETUYECKasl SHEPrus, MOTEHLIHUAIIbHA DHEPIUs, MEXaHU4eCKas
paboTta, MexaHWYecKass MOILIHOCTb, NpPHU ONHCAHUM TPABUIBHO TPAKTOBATh
¢u3nyeckuif CMBICT MCIOJIb3YeMbIX BEIMYMH, MX OOO3HAueHUs M eIUHHIIbI,
HaXOJIUTh (OPMYJIbI, CBSI3bIBAIOIINE JTaHHYIO (PM3MUECKYIO BEJIMYUHY C JPYTHMMH
BEIMYUHAMHU

10.5

OnuceiBaTh HN3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEIIJIOBEIC ABJICHUA, UCIIOJIB3YA
(I)I/ISI/ILICCKI/IG BCJIMYUHBI: JABJICHUC Tai3a, TCMIICpaTrypa, CPpCAHAA KHUHCTHYCCKAAd
OHEPTrUsaA XaOTHYCCKOI'0 MABWMIXXCHUSA MOJICKYJ, CPCIAHCKBaJApaThudHas CKOPOCTHb
MOJICKYJI, KOJIMYCCTBO TCTJIOTBI, BHYTPCHHASA SHCPIU, pa60Ta rasa, KOZ—)(I)(bI/ILII/ICHT
ITIOJIE3HOT'O JleﬁCTBHﬂ TCIIOBOI'O0  ABUIaTeCjid, IMpU OINHMCAaHWH IIPaBUJIBHO
TPAKTOBATH (I)I/I3I/I‘-ICCKI/II71 CMBICJI HCIIOJIb3YCMBIX BCJIIMYUH, HUX 0003HaYCHUS U
CAWHUIbI, HAXOIHUTb q)OpMy.]'IBI, CBA3LIBAIOIIUEC JAHHYIO q)HSquCKYIO BCIIMYUHY C
APYTr'UMH BCIIMUMHAM

10.6

OnuceiBaTh M3y4EHHBIE IEKTPUUYECKUE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE
sIBJIEHUsT (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BEIUYUHBL: 3JIEKTPUUECKUN 3apsi,
JIIEKTPUYECKOE T10JI€, HANIPSKEHHOCTD I0JIs, TOTEHIMAN, PA3HOCTh IOTEHLUAIIOB;
IpU ONHMCAHWU TPABUIBLHO TPAKTOBATh (PU3UYECKHI CMBICT HCIOJIb3yEeMbIX




BEIMYMH, MX O0O3HAUCHHWs M EAMHUIIBI; YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOLINE
TaHHYIO (PU3HUECKYIO BEIMYUHY C JPYTUMH BeTHYNHAMH

10.7

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl U SBIECHUSA, HUCHNONB3YysA (U3NYECKHE
3aKOHBI ¥ NIPUHIUIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAaHCHHMs MEXaHWYECKOM DJHEPIHUH, 3aKOH COXPAaHEHHUS MMILYJIbCa,
IIPUHLUIT CYNEPIO3ULIMKA CUJI, NPUHUUII PABHOIPABHUS HMHEPLUAIBHBIX CUCTEM
OTCYETA; MOJCKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHMS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON DHEPrUU TEILNIOBOTO IBUKEHUS MOJIEKYII C
a0COJIIOTHON TeMIIepaTypoi, MEepBbId 3aKOH TEPMOJAUHAMHUKY; 3aKOH COXPAaHEHUS
JJIEKTPUYECKOTO 3apsna, 3akoH KylloHa; IIpy 3TOM pas3iaudarbh CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIPaKEHUE U YCIOBUs (IpaHMIIbI,
001acT) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NPUHLMUIIBI JEUCTBUS MAallMH, NMPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3inyaTh yCIOBHs UX 0€30M1aCHOTO MCIOIH30BAHUS B MIOBCEIHEBHOU
KU3ZHU

10.9

BBITIONTHATE  OKCIIEPUMEHTHI 10  HWCCIICIOBAHHWIO (DU3MYECKHX SBICHHUA W
MPOIIECCOB C HCIIOIB30BAHUEM TPSMBIX W KOCBEHHBIX H3MEPEHHIA; MPH ITOM
dbopMynmpoBate mTpoOiieMy (3amady) W THIIOTE3y YYEeOHOTO JKCICPUMCHTA,
coOHMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYAOBaHUS, MPOBOIWTH OIBIT H
(hopMyIIPOBATh BBEIBOJIBI

10.10

OcymiecTBIATh TpsIMbIE M KOCBEHHBIE M3MEPEHUs (DM3NYECKUX BEIWYHH; IPH
3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHMsI M HCIIOJIb30BaTh M3BECTHBIC
METO/BI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN

10.11

HccnegoBath 3aBHCUMOCTHU Mexay — (QU3nYecKUMU BEJIUNYHMHAMU c
HCIMOJIb30BAHUEM TMPAMBIX H3MEPEHUH; MPHU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(dbuKcUpoBaTh PE3yIbTATHl MOJYYEHHOH 3aBHCHUMOCTH (DU3HUECKUX BEITHYUH B
BHJI€ TaOIHI] ¥ TpadMKOB, JIE7aTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

10.12

CobmoaTe TpaBuiia 0€30MAaCHOTO TpyAa MPH MPOBEACHUU HCCIECIOBAaHHUI B
paMKax yd4eOHOTO DSKCIIEPHUMEHTa, Y4eOHO-MCCIeNOBATEeIbCKOW W TMPOEKTHON
JESTeIbHOCTH C HCIIOJIb30BAHUEM H3MEPHUTETBHBIX YCTPOMCTB U TaOOPaTOPHOTO
o0opyoBaHUs

10.13

Pemarp pacueTHble 3aaul ¢ SBHO 33JaHHON (DPU3MUECKON MOJEIBIO, UCIOJIb3YS
¢u3nyeckre 3aKOHbI U MPUHIUIBI; HA OCHOBE aHAJIN3a YCIOBUSA 33/1a4K BHIOMPAThH
¢u3NyecKyr0o MOJEeNb, BBIACHATh (U3MUECKUE BEIMYUMHBI U (QOpPMYIIHI,
HEOOXO/AUMBIE Il €€ peIlIeHUs], MPOBOAUTh PacyeThl U OLIEHUBATh PEaTbHOCTD
MOJIYYEHHOT'0 3HAUeHUS (PU3HUECKON BEITUUUHBI

10.14

Pemate KkauecTBEHHbIE 3aJaud: BBICTPAMBATh JIOTUUECKH HEMPOTHUBOPEUUBYIO
IIETI0YKY PACCYXIACHUN C OMOpPON Ha W3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
¢busnueckue BICHUS

10.15

Hcnonp30BaTh mpu pemieHuu yuyeOHBIX 3a/lad COBpEMEHHbIE MH(OpPMAllMOHHBIE
TEXHOJIOTMH IS IIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALMHU U MPEICTaBICHUS
y4eOHOM M Hay4YHO-TIOMYJIAPHOM HH(POpPMAIUK, TOIYYEHHON U3 Pa3IUYHbIX
MCTOYHUKOB; KPUTUYECKU aHAJTU3UPOBAThH MOJTy4aeMyro HH(opMaIuo

10.16

[IpuBonuTe mpHMepbl BKJIaJa POCCUHUCKUX M 3apyO€KHBIX Y4YEHBIX-(U3UKOB B
pa3BUTHE HayKd, OOBSICHEHHE IPOILECCOB OKPY)KAIOLIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI




10.17

Hcnonp3oBaTh TCOPCTUUCCKHUC 3HAHUA I10 (1)I/I3I/IKC B HOBCGHHGBHOﬁ KHU3HHU 0TI
oOecrieyeHrs: 0€30MACHOCTH IpHU OOpaIleHUH C NpUOOpaMH U TEXHUYECKHUMHU
YCTPOMCTBaMH, JUI COXPAHEHHS 30POBBSI U COONIOZCHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH cpelie

10.18 PaGorate B Tpymnme C BBINOJTHEHHUEM PA3JIMYHBIX COLUAIBHBIX  POJICH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIHOHAIBHO PpACIpEAesITh OO0SM3aHHOCTH H
IUTAHUPOBATh JESATEIbHOCTh B HECTAHIAPTHBIX CUTYyallUsAX, aJleKBATHO OLIEHUBATh
BKJIQ/I KX/I0TO U3 YYACTHUKOB TPYIIIBI B PEHICHHUE pACCMATPHUBAEMOM MTPOOIEMBI

IIpoBepsiemble j1eMeHTHI coaep:kanus (10 kiaacc)
Kon paznena Kon [IpoBepsieMble 371EMEHTBI COJIEPKaAHUS
poBEpPsSEMOT
0 DJIEMEHTa
1 ®du3mKa U METOAbl HAYYHOT'O O3HAHUS
11 ®usuka - Hayka o npupoxae. HayuHble MeToApl NO3HAHUSA
OKpy»Katomiero mupa. Posib 3KkcnepuMeHTa U TEOpUH B IpoLecce
MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3uke
1.2 MogenupoBanue (usnueckux siBIeHUN U mpoueccoB. Hayunble
runore3pl.  Puznyeckue  3aKOHBI W Teopuu. I 'paHuIbI
IPUMEHUMOCTH (DU3NYECKUX 3aKOHOB. I[IpMHIMI COOTBETCTBUS.
Pone 1 Mecto Qu3uku B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOMH
KapTUHbI MUPA, B IPAKTUUECKON JESITEIbHOCTH JIOIEH
2 Mexanuka
2.1 Kunemaruka
2.11 Mexannueckoe JABMkeHHE. OTHOCUTEIBHOCTh MEXaHHYECKOTO
nBkeHus. Cucrema orcuera. TpaekTopus
2.1.2 [lepememienne, CcKOpocTb (CpedHsisl CKOPOCTb, MTIHOBEHHas
CKOpPOCTh) M YCKOPEHHE MAaTepUAIBbHOW TOYKH, WX MPOEKIUU Ha
ocu cucteMbl KoopauHaT. CloXeHue NMepeMelieHUi U CII0KeHHe
CKOpOCTE
2.1.3 PaBHOMEepHOE U PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBUKEHHUE.
I'paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IIYTH U
MepeMeIIeHNs] MaTepPUATBHON TOUYKU OT BpEMEHH
214 CBobOoaHoe nazieHne. Y cCKopeHrne CBOOOTHOTO MaIeHuUs
2.15 KpuBonuneiinoe JIBUKEHHUE. PaBHOMepHOE NBIDKEHUE
MaTepHabHOW TOYKH 110 OKPYKXHOCTH. YTJIOBask CKOPOCTb,
JIuHEWHas ckopocth. llepuon m 4vacrora. LleHTpocTpemuTenbHOE
YCKOpeHue
2.16 TexHuueckue yCTpoilcTBa: CIHUIOMETP, JBHUXKEHHE CHapsIOB,
LIEMHbIE U PEMEHHBIE Mepelaun
2.1.7 [IpakTuyeckue paboThl. M3MepeHHe MrHOBEHHOM CKOpOCTH.
HccnenoBanne COOTHOUIEHHUS MEXIY MYyTAMH, IPOHIEHHBIMU




TEJIOM 3a IIOCJIEOBATEIbHBIC PAaBHBIE NIPOMEXKYTKH BPEMEHU IIPU
PaBHOYCKOPEHHOM [BWJKCHMM C HA4daJlbHOM CKOPOCTBIO, PaBHOMU
Hymo. M3ydeHwe JBMOKCHMS IIApUKa B BA3KOW JKUAKOCTH.
W3yuenue nBMXKeHUs Teja, OpPOIICHHOTO TOPU30HTAIBHO

2.2 JlnHamuka

2.2.1 [Ipunuun otHocurensHocTU ["anunes. Ilepsbiil 3akoH HproToHa.
WuepuuanbHble cCUCTEMBI OTCUETa

2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui

2.2.3 Bropoii 3akoH HbloTOHa 1 MarepualbHOM  TOYKM B
nHeprmanbHoit cucteme orcuera (MCO). Tperuit 3akon Hprorona
JUI MaTePHAIIbHBIX TOYEK

2.2.4 3akoH BcemupHOro TaroTeHus. Cumia Tsokectd.  IlepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHS CKOJIbKEHUS U cuja
Tpenus nokos. Koapdunuent tpenus. Cuiia CONpOTUBIEHUS NPU
JIBVDKEHUH TEJa B )KUKOCTH HITH Ta3e

2.2.7 [locrynatenbHoe W BpalaTeNbHOE  JBW)KEHHE aOCOJIIOTHO
TBEPJOTO Tela

2.2.8 MoMEHT CcuiIbl OTHOCHUTEIBHO OCH BpamieHus. l[limeuo cuiibl.
VYcnosust paBHoBecHs TBeproro tena B MICO

2.2.9 Texunueckue yCTpoOicTBa: MOALIUITHUKH, JBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [Ipaktrueckne paboTel. WM3yueHue ABWKEHUs Opycka TIO
HaKJIOHHOM IUIOCKOCTH TOJA  JeMCTBUEM HECKOJIbKMX  CHJI.
HccnenoBanne 3aBHCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIINX B
nepopMupyeMoil IpyKUHE U PE3MHOBOM OOpaslie, OT BEIUYHHbI
ux nedopmaruu. MccnemoBanue yciaoBUH pPaBHOBECHUSI TBEPOTO
TeJla, IMEIOIIETO OCh BPAIICHHSI

2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE

2.3.1 HNmnynbe MaTepuabHOW TOYKH, CHCTEMBl MAaTE€PHAIbHBIX TOYEK.
Hmnynbe cuitbl 1 M3MEHEHNE UMITYJIbCa Tela

2.3.2 3akoH coxpaHenus umiyibca B UCO. PeakTuBHOE JBMKEHNE

2.3.3 PaGora cuibl

2.34 MOIIHOCTE CHIBI

2.35 Kunernueckass »Hepruss MaTepuaibHOW Touku. Teopema o
KHHETHYECKOW YHEPTUU

2.3.6 [lorenumansHass osHeprus. [loTeHumanbHas -SHEPrus yOpyro

ZLC(I)OpMHPOBaHHOﬁ IIPY>XUHBI. IloTenuuanbHast OHEpIrud TClla




BOJIM3M IOBEPXHOCTHU 3eMITU

2.3.7 [lorennuaneHble W HENOTEHIMAJIbHbIE CHIBL. CBs3b pabOThHI
HENOTEHIMAIbHBIX CHJ C HM3MEHEHHEM MEXaHHYeCKOW >HEpruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOH SHEPTHH

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

2.3.9 TexHudeckue yCTpPOMCTBA: JBM)XEHHE PaKET, BOJOMET, KOIIEp,
IPY>KUHHBIA THCTOJIET

2.3.10 [Ipaktrueckue paboThl. M3ydeHue CBS3M CKOPOCTEH Tel NpH
Heynpyrom yxaape. HMccnemoBaHuwe CBsSi3M  pabOTBI  CHIIBI  C
M3MEHEHHEM MEXaHMUYECKOW PHEpPIuu Teja

3 MonexymsipHas pU3UKa 1 TEPMOIMHAMHKA
3.1 OCHOBBI MOJICKYJISIPHO-KMHETHYECKOI TeopuH

3.11 OCHOBHbBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpPHUH.
bpoynoBckoe naswxkenue. Auddysus. Xapakrep ABMKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BEIIECTBA

3.12 Mognenn cTpoeHuss Ta30B, JKHMIKOCTEH M TBEpPAbIX Tl U
00BbsICHEHUE CBOICTB BEIIECTBA HA OCHOBE ITHX MOJIeneil

3.1.3 Macca monekyn. KonmngectBo Benectsa. [TocTosiHHast ABoraapo

3.14 TemmoBoe paBHoBecue. Temmeparypa u ee usMmepenue. lllkana
temriepatyp Llenscus

3.15 Mogens uneanpsHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KMHETUYECKON TEOPUU UACAIBHOIO ra3a

3.1.6 AOcomroTHas Temmeparypa Kak Mepa CpeaHed KUHETHYSCKOH
SHEpPIruM TEMJIOBOTO JBMKEHUS yacTull rasa. lllkama temmneparyp
KenbBuHa

3.1.7 VYpasuenue Kianelipona - Menzaeneesa. 3akoH JlanpToHa

3.1.8 I"a3oBbie 3aKoHBI. M301TpOIIECCH B UCATEHOM Ta3e ¢ MOCTOSTHHBIM
KOJINYECTBOM BelIECTBA: U30T€PMa, H30X0pa, n300apa

3.1.9 TexHuveckue ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10 [IpakTuueckue pabotel. M3mMepeHne Macchl BO3/yXa B KJIACCHOM
KoMHare. lccienoBaHue 3aBUCHMOCTH MEXIy IapaMeTpamu
COCTOSIHUS pa3peKEHHOTO Ta3a

3.2 OCHOBBI TEpPMOAMHAMUKHI

3.2.1 Tepmonnnamuyeckas cucTema. BuyTpennss SHeprus
TEPMOJIMHAMUYECKON CHCTEMBI M CITIOCOOBI €€ M3MEHEHUS

3.2.2 KomnyectBo  Temnotel M paborta. BHyTpeHHsIT  sHeprus

OJHOATOMHOI'O HACAJIBHOI'O Ir'a3da




3.2.3

Bunanr TEIUIONEepEIayun: TEIIONPOBOJHOCTb, KOHBEKIIHS,
n3nydyeHue. TemnoeMKkocTh Tena. YIenpHas TEIUIOEMKOCTb
BemiecTBa. PacyeT koamyecTBa TEIIOTHI MIPU TEILIONEpeaye

3.24 [lepBrlii 3akoH TepMmoauHaMuKHU. IIprMeHeHue nepBoro 3akoHa
TEPMOAMHAMHUKHU K H30IpoueccaMm. ['paduueckas MHTepHpeTanus
paboTsI raza

3.2.5 TennoBele MamuHbl. [IpUHIMIBI JEHCTBUS TEIUIOBBIX MAILIKH.
[IpeoOpazoBanus SHEPTUU B TEIIOBBIX MammuHax. Koaddumument
none3noro aeiictBus (manee - KIIJ[) termoBoit mammabl. [uki
Kapsno u ero KIIJI

3.2.6 Bropoit 3akon TepMoaumHamuku. HeoOpaTUMOCTh TPOIECCOB B
npupone. TeruoBele [BUTATENH. ODKOJOTHUECKHE MPOOIEMBI
TEIUIOPHEPTeTUKHI

3.2.7 TexHuuyeckue ycTpoWcTBa: JBHUraTellb BHYTPEHHETO CrOpaHUs,
OBITOBOW XOJIOAMIBLHHUK, KOHJAUIIUOHED

3.2.8 [IpakTuueckue padbotsl. 3MepeHue yaenbHOM TemI0eMKOCTH

3.3 ArperaTHble COCTOSIHUS BemecTBa. Ma3oBbIe MEPeXoIbl

3.3.1 [TapooOpa3zoBanue u KoOHACHcalus. lMcrnapeHue W KUIICHUE.
VY aenpHas Temaora napoodpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI
KHUIICHUS OT JIaBJICHUS

3.3.2 AOGcomtoTHAasT W OTHOCUTENbHAas  BJIAXKHOCTh  BO3AyXa.
Hacsiennsiit nap

3.3.3 TBepmoe Temo. Kpucramimueckue u  amopdHble — Tela.
AHM30TpONIMSL  CBOMCTB  KpUCTALIOB. JKuakue  KpUCTaJUIBL.
CoBpeMeHHbIe MaTepHallbl

3.34 [lnaBnerne W KpuUCTAUTM3AaNIMWA. YIelIbHAs TEIUIOTA IUIABJICHUS.
Cybnumarus

3.35 VYpaBHeHMe TerI0BOro d6agaHca

3.3.6 TexHuueckue  yCTpoOilCTBa:  TUTPOMETp M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHM TOJIYYEHHUSI COBPEMEHHBIX MaTepHaJIOB,
B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU

3.3.7 [IpakTuyeckue paboTel. M3Mepenue BIa)XxHOCTH BO3/1yXa

4 DJeKTPOAMHAMHKA
4.1 DJIEKTpOCTaTUKA

41.1 OnekTtpuzanuss  Tel.  JNeKkTpudyeckuid  3apsa.  JIBa  Buga
AIIEKTPHUYECKUX 3apsI/IOB

4.1.2 IIpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN

4.1.3 3aK0H COXpaHEHHs INEKTPUIECKOTO 3apsiaa
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B3aumonerictsue 3apsiioB. 3akoH Kynona

4.1.5 Onexrpuueckoe mnojie. HampsykeHHOCTh 3JIEKTPUYECKOro MOJIs.
[TpunImn CYNEPIO3UIINH. JInann HaNpsHKEHHOCTH
AJIEKTPHUUYECKOTO OIS

4.1.6 Pabora cun snekrpoctatmdeckoro mojs. [lorennwman. Pasznocth
MOTEHINAJIOB

4.1.7 [IpoBOAHUKY U JUAIEKTPUKHU B MOCTOSHHOM 3JIEKTPUUYECKOM II0JIE.
JMaaeKTpudecKkast IpOHUIIAeMOCTh

4.1.8 OnektpoeMkocTh. KonpeHcarop. DJEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKeHHOT0 KOHIEHCaTopa

4.1.9 Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII, JIIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allluTa, 3a3eMJICHHE DJIEKTPOIPHUOOpPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10 [IpakTrueckue paboTHI. N3mepenue AIEKTPOEMKOCTH
KOHJIEHCATOpa

4.2

ITocTostHHBIH BHCKTpI/I‘{CCKI/Iﬁ TOK. TOKH B Pa3/JIMUHBIX CpCaax

421 VYciioBUsL CyLIECTBOBAHUS IOCTOSHHOTO 3JIEKTPUYECKOIO TOKA.
Wcrounuku Toka. Cuna toka. [locTosHHBII TOK

4.2.2 Hanpsixenue. 3akon Oma a1 yyacTtka nenu

4.2.3 DNEeKTPUUECKOE  CONpPOTUBIEHUE. YJIEIbHOE COIpPOTUBIECHUE
BEIIeCTBA

4.2.4 [TocnenoBarenbHOE, TNapauIeIbHOE, CMEIIAHHOE COEAUHEHHE
IIPOBOJTHUKOB

4.2.5 Pabota snexkrpuueckoro Toka. 3akoH Jxoyns - JIenna

4.2.6 MOMIHOCTD PJEKTPUIECKOTO TOKA

4.2.7 anekTpoaBkymas cwia (manee - OJIC) u  BHYTpeHHee
COTMPOTHUBIICEHNE HWCTOYHMKA TOKa. 3akoH Oma i  MOJHOU
(3amMKHYyTOI) 271€eKTpuUeckoil nenu. Koporkoe 3ambikanue

4.2.8 DneKTpOHHAas MPOBOJMMOCTb TBEPJAbIX METAJJIOB. 3aBUCHUMOCTh
COIIPOTHBIICHUS] METAIJIOB OT TeMItepaTypbl. CBEPXIIPOBOIUMOCTH

4.2.9 DnexkTpuueckuil ToK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX MTyYKOB

4.2.10 [HonynpoBonuuku. CoOCTBEHHass M NpUMECHass MPOBOAUMOCTh
MIOJTYTIPOBOIHUKOB. CaoiicTBa p-n nepexoa.
[TonynpoBoIHUKOBBIE TPUOOPHI

4211 ONEeKTpUYECKUH TOK B  JJEKTPOJIIMTAX. JEKTPOJIUTHYECKAs
Jrcconnanus. JIeKTPOIN3

4.2.12 OnekTpuueckuid  Tok B razax. CaMocCTOATENbHBIH U

HECaMOCTOSTEIbHBIN paspdana. Pa3auuHbIe THUIIBI CAMOCTOSTEILHOIO




paspsaa. Monnus. [1nazma

4.2.13 TexHuueckue ycTpoHCTBa: aMIEpMETpP, BOJBTMETP, peocTar,
HCTOYHHKH TOKa, JJIEKTPOHATrPEBATEIIbHBIC puoOOpHI,
9JIEKTPOOCBETUTENILHBIE TPUOOPHI, TEPMOMETP COMPOTUBICHUS,
BaKyyMHBIH THOT, TEPMHCTOPBI " (doTope3nucTopsl,
MOJTYITPOBOIHUKOBBIN IMO/]1, TAIbBAHUKA

4.2.14 [Ipaktrueckue paboThl. M3ydeHne CMENIaHHOTO COCIUHECHHS
PE3UCTOPOB.

Mamepenne DJIC HUCTOUHMKA TOKa M €ro BHYTPEHHErO
conpotuBieHus. Habmoaenue snexTponusa

IIpoBepsiemblie TPeOOBAHUSA K pe3yJbTAaTaM OCBOEHUSI OCHOBHOM
o0pa3oBartenbHON nporpammel (11 kiace)

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[TpoBepsiemble TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOI 00pa30BaTeNbHOM
MIPOrpaMMBbI CPEeTHETO 00IIET0 0Opa3oBaHuUs
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JleMOHCTpUpOBaTh Ha IpHUMEpax poJib M MecTo (GU3MKU B (OPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbI MHMPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH H
TE€XHOJIOTUH, B NPAKTUYECKOW NEATEIbHOCTH JIHOJEH, LIEJIOCTHOCTh U E€IUHCTBO
¢bu3nvecKoil KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAHUIIBl TPUMEHEHUS W3YYEHHBIX (PU3MYECKHX MOJIENe: TOUeUHBIN
AJIEKTPUYECKUN 3apsjl, sAepHask MOJENb aroMa, HYKJIOHHas MOJENb aTOMHOTO
s1ipa MpH perieHn: GU3NUecKux 3aaad

11.3

Pacno3znaBate Qu3uueckue sBIeHUS (IpoLecchl) U OOBACHATH WX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKH U KBAHTOBOM (PM3MKH: 3JIEKTpUUECKask POBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE NEHCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, JJIEKTPOMAarHWTHAs WHAYKIMS, JEHCTBHE MAarHUTHOTO TIOJNS Ha
IIPOBOJIHUK C TOKOM M JBIDKYILMHCS 3apsij, 3JIEKTPOMarHUTHbIE KojieOaHWUs U
BOJIHBI, NPSMOJIMHEWHOE pACIPOCTPAHEHHUE CBETA, OTPAXKEHHUE, MPEIOMIICHHE,
uHTepdepeHys, aAudpakuus U TONIpU3alMs  CBeTa, JAUCIEPCUs CBeTa,
dhoToanexkrpuuecknii 23gdekt (pororddexT), CBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JMHEWYaToro CrHekTpa aromMa BOJIOPOJia, €CTECTBEHHas M MCKYCCTBEHHas
PaZoaKTUBHOCTb

114

OnwuceiBaTh H3y4EHHbIE CBOWCTBA BelleCTBAa (AJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJAMMOCTH  Pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SABIEHUS (TPOLIECCHI), MCHONb3ysd (U3NUYECKUE BEIUYHHBIL:
JNEKTPUYECKUI 3apsifl, CHJIa TOKA, IEKTPUYECKOE HAIPSDKEHHE, DIIEKTPUYECKOE
COIIPOTHBIIEHUE, pa3HOCTh mnoTeHuuano, IJIC, pabora TOKa, HHIYKLIUA
MarHMTHOTO TMoOJisA, cuwia Amriepa, cuia JlopeHla, MHAYKTUBHOCTh KaTYIIKH,
SHEprus MEKTPHUUECKOr0 U MarHUTHOTO MOJeH, MepUoa U 4acToTa KojiebaHui B
Kosie0aTenbHOM KOHTYpeE, 3apsili M CHJa TOKa B IPOLECCe I'apMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJe0aHWH, (OKYCHOE pACCTOSHUE M ONTHYECKass Ccuja
JUH3bI; TpPU  ONHMCAHWU TPABUIBHO  TPAKTOBaTh  (U3MUECKUH  CMBICIH
UCMOJb3yEeMbIX BEIUYMH, MX OOO3HAYEHMS M €AMHUIIBIL; yKa3blBaTh (HOPMYIIbI,
CBSI3bIBAIOIIME TaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMHU BEIMUYMHAMU
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OnuceiBaTh HN3YYCHHBIC KBAHTOBLIC AABJICHUA U MMPOLECCHI, UCITOJIb3Y (I)I/I3I/I‘{CCKI/IC




BEJIMYUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa,
SHEpPrus U UMNYIbC (POTOHA, TMEPUOJ TOJIypacmajaa, dHEPTUs CBA3M ATOMHBIX
si7iep; MPH OMUCAHUM MPABHIBHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIOIB3yEMbIX
BEJIMYMH, WX O0O3HAUCHHS W CJAWHUIIBI;, YKA3bIBaTh (OPMYJIbI, CBS3BIBAIOIIUC
JIaHHYI0 (DU3MYECKYIO BEIUYMHY C JPYTUMU BEIMYHMHAMH, BBIYHCIATH 3HAUCHUE
(U3HYECKON BETUIMHBI

11.6

AHanu3upoBaTh (GHU3MYSCKHE MPOIECChl U SIBICHUS, HCIONB3Ys (QHU3HUYECKUE
3aKOHBI ¥ TIPUHITMIBL: 3aKOH OMa, 3aKOHBI TIOCJICA0BATEILHOTO M MapajlieIbHOTO
COCIMHEHUS TPOBOJHHUKOB, 3aKoH JDkoyist - JIeHIla, 3aKOH 3JIEKTPOMArHUTHON
HHAYKIUH, 3aKOH MPSIMOJIMHEHHOTO paclpoCTpaHEHHs CBETA, 3aKOHBI OTPaKCHUS
CBeTa, 3aKOHbI MPEIIOMJICHHUS CBETa, ypaBHEeHHe DiHINTEHHA 111 HoTodhdeKTa,
3aKOH COXPAaHEHHS DHEPIrUH, 3aKOH COXPAaHCHHsS HMITYJIbCa, 3aKOH COXPaHCHHUSI
AIIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHHs MacCOBOTO 4KCia, MOCTyiaThl bopa,
3aKOH  paJIMOAKTUBHOTO  pacmaja; TMpH OTOM  pa3jindyarh  CIOBECHYIO
(bOpMYJIHPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKCHUE U YCJIOBHS (IPaHHUIIBI,
001acTH) IPUMEHUMOCTH

11.7

OmnpenensTh HampaBlieHUE BEKTOpPAa MHIYKIMU MAarHUTHOTO TOJSI MPOBOJHUKA C
TOKOM, cuiibl Amniepa u cuiibl JIopeHia

11.8

CTpouTh M OMHUCHIBaTh U300paKEHUE, CO3/1aBAEMOEC TUIOCKHM 3€PKajoM, TOHKOMH
JIMH30U

11.9

BBIIONHATE  OKCIIEPUMEHTHI 10  WCCIICIOBAHWIO (DH3UYECKHX SIBJICHUH U
MPOIIECCOB C HCIIOIB30BAHUEM TPSMBIX W KOCBEHHBIX H3MEPEHHIA; MPH ITOM
dbopMynpoBath TpoOiieMy (3amady) W THIIOTE3y YYEeOHOrO dKCIICPHUMCHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYAOBaHUS, MPOBOIWTH OIBIT H
(hopMyIIPOBATh BBHIBOJIBI

11.10

OCYH_IGCTBJ'IHTL IpSAMbIC W KOCBCHHBIC HN3MCPCHUA (1)I/IBI/I‘ICCKI/IX BCJIIMYUH; IIpU
9TOM BI)I6I/IpaTI> OIITHMAJILHEIN CIIOCO0 HU3MCPCHUA U HCIIOJb30BaTb MU3BCCTHBIC
METOAbI OICHKHU HOFpCH.IHOCTGfI H3MepeHHI>i

11.11

HccnenoBath 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C HMCIOJIb30BAaHUEM MPSMBIX
U3MEPEeHUH; MpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl
MOJIyYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BUJE TaOIUIl M TIpaduKoB,
JIEJIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIIEIOBAHUS

11.12

CobmroaTh TpaBuiia 0€30MAaCHOTO TpyAa MpH MPOBEACHUU HCCIECIOBAaHUN B
paMKax yd4eOHOTO DSKCIIEPHUMEHTa, Y4eOHO-HCCIEeNOBATEeIbCKOW W TMPOEKTHON
JESTeIbHOCTH C HCIIOJIb30BAHUEM H3MEPHUTETBHBIX YCTPOMCTB M TaOOPaTOPHOTO
o0opyoBaHUs

11.13

Pemrate PaCUYCTHBIC 3ada4u C SIBHO 3aI[aHHOﬁ (I)H3PI‘I€CK01>1 MOZCIIbIO, UCTIOJIb3YA
cbmnqecxne 3aKOHBI U IMMPUHIMUIIBI; HA OCHOBE aHAJIM3a YCJIOBUA 3aJa4un BI)I6I/IpaTI)
(bI/ISI/IquKyIO MOACIb, BBIACIATH (I)I/ISI/I‘-ICCKI/IG BCINMYHUHBI U (bOpMyJ'H:I,
HCO6XOHI/IMBIC aJig1 €€ PCIICHHA, MPOBOAUTE PACUCTBI U OLCHUBATH PCAJIbHOCTH
MOJIYUYCHHOT'O 3HAUCHUA (bHSPI‘ICCKOfI BCINYHHBI

11.14

Pemarp kadecTBeHHBIC 3aJla4yM: BBICTPAMBATh JIOTHYCCKH HEIPOTHBOPCUUBYIO
[EMOYKY PACCYKIEHUH C OMOpON Ha M3y4yEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3vecKue SIBICHUS

11.15

Vcnonb30BaTh MpH pelieHur y4eOHBIX 3a7ay COBPEMEHHBbIe HMH(pOpMaIlMOHHBIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALNHN U MPEICTABICHUS




y4eOHOM M Hay4yHO-TIOMYJSPHOM HH(OpMAIMK, MOJYyYEeHHON W3 pPa3IHYHBIX
MCTOYHUKOB; KPUTUYECKU aHATTU3UPOBATh MOJTy4aeMyro HH(OpMaIuo

11.16

OOBSACHATh MPUHIUIBI ACHCTBUS MalINH, TPUOOPOB M TEXHUUYECKUX YCTPONCTB;
pasnuyaTh yCIOBUA UX O€30MaCHOr0 UCIOJb30BaHUs B MOBCEIHEBHON KU3HU

11.17

[IpuBoauTh mpHMepsl BKJIaZa POCCUUCKUX M 3apyOeKHBIX Y4YEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIIIETO MHpa, B Pa3BUTHUE
TEXHHUKHU ¥ TEXHOJOTUI

11.18

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU JUIS
obecrieyeHuss 0€30MACHOCTU IPU OOpaIleHUH C NpUbOpaMH M TEXHUYECKHMHU
YCTPOHCTBaMH, JUIsI COXPAHEHUS 3I0POBbs U COOJIIOJCHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUSI B OKpY’Kalollel cpese

11.19

PaGorare B rpynme ¢ BBINOJIHEHHEM PA3JIMYHBIX  COIMAIBHBIX  POJICH,
IUTAHUPOBATh PAabOTy TPYNIBL, PAIMOHATBHO pacCHpelneisTh OOS3aHHOCTH U
IJIAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTyalUsAX, aJ€KBAaTHO OLICHUBATH
BKJIQJl K&XJI0T0 U3 YYaCTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAEMOM ITPOOIEMBI

IIpoBepsiemble 3j1eMeHTHI coaep:xanus (11 kiacc)

Kon paznena

Kon [IpoBepsieMble 371EMEHTHI COJIEPIKAHUS
IpoBepsieMor
0 BJIEMEHTa

DIIeKTpOANHAMUKA

4.3

MarauTHoe 1oJje. DIeKTPOMarHuTHas UHTYKIUS

43.1 ITocTtossHHBIE MarHUTHL. B3anMoieiicTBHE MOCTOSHHBIX MAarHUTOB

4.3.2 MarnutHoe 1ose. BekTop MarHWTHOM HMHAYKUMH. [IpuHImMn
cynepno3unuu. JluHum marHuTHOM MHAYKUMU. KapThHa JIMHUN
MAarHuTHOM MHAYKIIMH TOJIS TOCTOSTHHBIX MarHUTOB

4.3.3 MarautHoe 1oje NpPOBOJHMKA C TOKOM. KapThHa JIWMHUN 1o
JUIMHHOTO IPSIMOTO IPOBOAHMKA M 3aMKHYTOIO KOJIBLIEBOTO
MIPOBOJHMKA, KaTylIKHU ¢ TokoM. OnbIT DpcTtena. Bzaumoneictaue
IIPOBOJHHUKOB C TOKOM

4.3.4 Cuita AMriepa, ee MOJIyJIb M HallPaBJICHHE

4.3.5 Cuna JlopeHua, ee MoAyiap U HampasieHue. J[BuxkeHue
3apsDKEHHOW YaCTHIBI B OJHOPOJHOM MarHMTHOM mone. PaGora
cuiel JIopeHna

4.3.6 SIBIIeHUE AIEKTPOMArHUTHON MHTYKIIHA

437 [ToTok BeKTOpa MAarHUTHON WHIYKIIMH

4.3.8 3/1C uHaYKIMU. 3aKOH AJIEKTPOMarHuTHON uHAyKuu dapanes
4.3.9 Buxpepoe anekrpuyeckoe mose. I/1C MHAYKIMH B TPOBOJIHHUKE,

ABUIXKYIIECMCS TOCTYIIATCIIBHO B OAHOPOJAHOM MAarouTHOM I10JIC




4.3.10

[IpaBuno Jlenna

4311

NunyktuBHOCTD. SIBNeHue camounaykuuu. IJ{C caMoMHAYKIIMHI

43.12

9Hepr1/1;1 MAarduMTHOTIO I10JI KaTYIIKHU C TOKOM

4.3.13

DIEeKTPOMArHUTHOE I0JIe

4.3.14

TexHunueckue YCTPOMCTBA: MOCTOSIHHBIE MAar"HuThI,
3JIEKTPOMArHUThI, JIEKTPOJABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHUlLl, UHAYKIMOHHAs NI€Yb

4.3.15

[IpakTuueckue paboThl. M3ydeHne MarHUTHOTO MOJS KaTYLIKUA C
TokoM. MccnenoBanue neHCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy
¢ TokoM. MccnenoBanue sIBIICHUS 3JIEKTPOMAarHUTHOM MHTYKLIIUH

Konebauus u BoHbI

5.1

MexaHu4decKue u QJICKTPOMAruuTHLIC KoyieOaHus

5.11

Komnebarennuas cHUCTEMA. CBo0OoaHbIE KOJIeOaHusI.
Iapmonnueckue xonebanus. [lepuon, wacrora, ammutyna u ¢asa
KoJe0anuii

512

[IpyxuHHBIA MasTHUK. MaTeMaTHYECKUHA MASITHUK

5.1.3

YpaBHEHHE TapMOHHYECKHX KojecOanuii. KuHemartnueckoe u
IUHAMHUYECKOE OIMCAaHUE KOJIE0ATEILHOIO IBKEHUS

5.14

[IpeBpartenue sHEepruu Npu rapMOHHUYECKUX Konebanusx. CBs3b
aMIUIUTYZIbl KOJeOaHWH MCXOJHON BEIUMYMHBI C aMILTUTYJaMU
KoJie0aHU ee CKOPOCTH U YCKOPEHHUS

5.15

Konebarenbubiii  koHTYyp.  CBOOOJHBIE  3JIEKTPOMArHUTHBIE
KojeOaHus B HJ€aIbHOM KOJIEOATeIbHOM KOHType. AHajIorus
MEXJIYy MEXaHWYECKMMU M D3JIEKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyna Tomcona

5.16

3aKOH COXpaHEHHMsS DJHEPruu B HJACATHHOM KojebaTeabHOM
KOHTYpe

5.1.7

BreinyxaeHHbie MEXAHUYECKUE KOJICOAaHUS. Pe3onanc.
PesonancHass  kpuBas.  BBIHYXJIEHHBIC  DJIGKTPOMArHUTHBIC
KOJICOAaHHUS.

5.18

Ilepemennsiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
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MoOIHOCTh NMEPEMEHHOT0 TOKAa. AMIUIMTYIHOE W JIEMCTBYIOIIEE
3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS

5.1.10

Tpanchopmarop. IlpousBoacTtBo, mnepenaya U MoTpediieHUe
MEKTPUYECKOM  DHEPrMM.  OKOJIOTMUYECKHE  pUCKH  TIpHU
MIPOU3BOJICTBE IEKTPUUECKON 3HEprun. KynbTypa nCronb30BaHus
AJIEKTPOIHEPTHH B IOBCEAHEBHOMN KU3HU

5.1.11

Texaudeckue ycTpoicTBa: cericMorpad, 3JIeKTpHUECKU 3BOHOK,
JINHUM JIEKTponepenady




5.1.12

[Ipaktuyeckne pabotel. MccnemoBaHHe 3aBHCUMOCTH TEpHOJIA
MaJIbIX KOJieOaHMH Tpy3a Ha HUTU OT JJIMHBI HUTH U MAacchl Ipysa.
HccnenoBanue NMEpEeMEHHOIO TOKA B IENHM W3 IOCIENOBATEIBHO
COCIMHEHHBIX KOHJECHCATOPA, KaTyIIK! U PE3UCTOPA

5.2 MexaHuuyeckre 1 3JeKTPOMarHUTHbIE BOJIHBI

521 MexaHudyeckre BOJHBI, YCIOBHS pacrpocTpaHenus. Ilepuon.
CkopocTh pacmpocTpaHeHuss W jAnuHa BoyHbBL. [lomepednbie u
MIPOIOJIbHBIEC BOJTHBI

5.2.2 Hutepdepennius u qudpakius MEXaHHIECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. ['poMkocTh 3Byka. Beicora ToHa. TemOp
3ByKa

5.2.4 DNeKTpOMarHUTHBIC BOJIHBI. YcnoBust W3ITYYCHUS
3JIEKTPOMArHUTHBIX BOJIH. B3auMHas opuenTanus Bektopos E, B u
U B 3JIEKTPOMarHUTHOI BOJHE B BaKyyMe

525 CBoiiCTBa AJIEKTPOMATHUTHBIX BOJIH: OTpPA)XXEHUE, IPEIIOMIICHUE,
MoJiIpu3anus, mudpakius, UHTEepEepeHIIMsL. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH

5.2.6 [xana ANIEKTPOMArHUTHBIX BOJIH. [IpumeneHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [IpuHnunel  paguocBsa3u W TeneBuaeHusd.  Panmonokarus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

528 TexHuueckne  yCTpOWCTBA:  My3bIKQJIbHBIE  WHCTPYMEHTHI,
yABTPa3BYKOBasi TUArHOCTUKAa B TEXHMKE W MEIUIMHE, pajaap,
paguoNpUEeMHHUK, TEIEBU30D, aHTeHHa, TeiedoH, CBU-nieun

5.3 OnTuka

531 [IpssMonuHENHOE pacIpOCTPAaHEHHE CBETa B OJHOPOIHOM Cpele.
JIyu cBera

5.3.2 Otpaxenue cBeTa. 3akoHBl OTpaxkeHUs cBeTta. llocTpoenue
M300paKeHU B IJIOCKOM 3epKajie

5.3.3 [Ipenomnenue cBeta. 3aKOHBI MPEIOMIIECHUs cBeTa. AOCOIIOTHBIN
MOKa3aTesb MPETIOMIICHHS

5.34 [lonHoe BHyTpeHHee oTpakeHue. IlpeenbHBI yros MOIHOTO
BHYTPEHHETO OTPaXCHUS

535 Hucnepcus ceeta. CnoxkHbIi cocTaB Oenoro ceera. Liset

5.3.6 CoOuparomue u paccenBaromue JUH3bI. ToHKkas auH3a. PokycHoe
paccTositHMe M OINTHYECKas CHJIa TOHKOM JmH3BL IlocTpoenue
n300pakeHU B cCOOMPAOIIUX U paccenBarouX JuH3ax. Popmyra
TOHKOM JIMH3EI. Y BeIIMUCHHE, TaBaEMOE JTMH30M

5.3.7 [Ipenensl MPUMEHUMOCTH F€OMETPHUECKOM ONTUKU




5.3.8

Wnutepdepenius  cBeta. KorepeHTHble HMCTOYHUKU. Y CIOBUS
HAOIOACHNS MAaKCUMYMOB 1 MUHUMYMOB B MHTEP(EpPECHIMOHHOMN
KapTHHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9 Hudpakmus  cera. JudpaknuoHHass — pemieTka. Y CIOBUE
HaOI0AeHNS IJIaBHBIX MaKCUMYMOB npu naJleHuH
MOHOXPOMATHUYECKOTO CBETA Ha TU(PPAKIMOHHYIO PEIIETKY
5.3.10 [Tonspu3anus cBeta
5.3.11 TexHuyeckue  ycTpoiicTBa:  OdYkHM, Jyma,  (oToamnmapar,
IIPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OIITHKA, TU(PAKINOHHAS PEIIETKA, TTOJISIPOUT
5.3.12 [Ipaktuyeckue paboThl. M3MmepeHue mokazaTenss NpPEIOMIICHUS.
HccnenoBanue CBOMCTB m300pakeHWi B juH3ax. HaOmromenwue
JIMCTIEPCUU CBETA
6 DeMeHTH! CIelUaIbHOM TEOPUHU OTHOCUTEIIBHOCTH
6.1 ['panuubl MPUMEHUMOCTH KJIacCMYECKOM MexaHuku. I[loctymarsl
TEOPUM OTHOCUTEJIBHOCTU: HMHBAPUAHTHOCTb MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHLIUI OTHOCUTEIBHOCTH DUHIITEIHA
6.2 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMeUIeHHE BpPEMEHM U
COKpaIleHNe JUTNHBI
6.3 DHEprust 1 UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBs3b Macchl C 3HeEpruedl W MMITYJIbCOM CBOOOJHOM YacCTHIIBI.
DHeprust MOKost CBOO0THON YaCTHIIBI
7 KBanToBas ¢uznka
7.1 DJIeMEHTHI KBAHTOBOM OMITHUKH
711 @®oronsl. Popmyna I[lnanka cBs3u sHepruu QoToHa C €ro
94acTOTOM. DHEPrust U UMITYJIbC (POTOHA
7.1.2 OtkpeiTie U  wuccinenoBanue Qorordpdexra. Ombiter Al
CroneroBa. 3akoHbl poTordpdexTa
7.1.3 VYpaBuenue OuHmTerHa st hoTodpdexra. «KpacHas rpaHuma»
¢dorodddexra
7.1.4 Jasnenue ceera. OnbiTel I1.H. JIeObeneBa
7.1.5 XUMHYECKOE IeHCTBUE CBETA
7.1.6 Texuuueckue ycrpoiicta: GpoTorneMeHT, GpoTogaTINK, COTHEUHAS
OaTapest, CBeTOINO/
7.2 CrpoeHnue atoma
7.2.1 Mogpens atoma Tomcona. OnbiTel Pezepdopaa no uccienoBaHuio

CTPOCHUSA aToOMa. HnaHeTapHasi MOACIb aToMa




7.2.2

[ocrynater Bopa. M3nyuenwe u moryomeHue (OTOHOB TpU
IepexoJie aroma ¢ OAHOIO YpPOBHS DHEPrMM Ha IpYro. Buuel
criekTpoB. CEeKTp ypOBHEN SHEPIUU aTOMa BOJIOPOIA

7.2.3 Bonnogsie cBoiicTBa uactui. Bonubl ne bpoitnsa. Kopnyckysnspao-
BOJIHOBOH yanu3M. [ludpakiius 3JeKTpOHOB Ha KpUCTAJLIaX

7.24 CrioHTaHHOE U BBIHYX/IEHHOE U3Iy4eHHUE. Y CTPONCTBO U IPUHIUIL
paboThl 1a3epa

7.2.5 TexHnuyeckue ycTpolcTBa: CIIEKTPAIbHBIA aHAINU3 (CIIEKTPOCKOI),
Ja3ep, KBAHTOBBIM KOMIIBIOTEP

7.2.6 [IpakTrueckue padoTsl. HabmroaeHue TMHEHYaToro crekTpa

7.3 ATOMHOE PO

7.3.1 Mertoapl HAOMIOACHUS U PETUCTPAITUHU JIEMEHTAPHBIX YaCTHI]

7.3.2 OtkpeiTue  pammoaktuBHOCTH.  OmbiThl  Pesepdopma 1o
OIPEJICJIEHUIO COCTaBa paJAMOAKTHBHOIO u3nydyeHus. CBoMCTBa
anb(a-, 6era-, raMMa-u3nydeHus. BrusHue paaroakTHBHOCTH Ha
KHUBBIC OPraHU3MBbI

7.3.3 OTkpbiTHE mpoTOHA U HeWTpoHa. HykioHHas Moxenb sjapa
Ieitzenbepra - MBanenko. 3apsin sapa. MaccoBoe 4YHCIO spa.
N3oTomsl

7.3.4 Anbda-pacnan. DIEKTpOHHBIH W TO3UTPOHHBIA OeTa-pacma.
I'amma-u3nyuenue. 3akoH paJOaKTUBHOTO pacrnaja

7.35 DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JlepekT macchbl
a1pa

7.3.6 SAnepusbie peakuu. [lenenue u cUHTE3 s1€p

7.3.7 SAnepuwlii  peaktop. TepmosinepHblii cuHTe3. [Ipobnembl u
NEPCHEKTUBBl SIIEPHON HHEPreTUKU. DKOJOTMYECKHE AacCIeKThI
SIIEPHOMN SHEPreTUKH

7.3.8 OnemMeHTapHbIE YaCTHLIBI. OtkpeiTHE MIO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS

7.3.9 TexHndeckue yCcTponucTBa: 103UMETp, kKamepa BuiibcoHa, saepHbli
peakTop, arToMHas omba

7.3.10 [Ipaktuueckue pabotel. lccrnenoBanue TpekoB wyacTuil (1O
TOTOBBIM (poTOrpadusim)

8 DneMeHTHl acTpOOU3HKH
8.1 Bun 3Besnnoro Heba. CosBe3nusi, SipKHE 3BE37bl, IUIAHETBI, MX
BUJIIMOE JIBUKCHUE
8.2 Conneunas cucrema. Ilmanerst 3emHOW Tpymmel. IlnaneTsr-

TUT@HTBl W WX CIIYTHHKHW, KapJIMKOBBIC TUIAHETHL. Maible Tena
COJIHEUHOU CUCTEMBI




8.3 Comnnue, ¢potocdepa u atmochepa. ComHedHass aKTUBHOCTh

8.4 Ncrounuk sneprun CosHLA U 3B€3]1

8.5 3Be3/bl, MX OCHOBHBIE XapaKTEPUCTUKM: Macca, CBETUMOCTb,
paauyc,  TeMmmeparypa, MX  B3aUMOCBs3b.  Jluarpamma
«CHEKTpaJbHbI KJIacC - CBETUMOCTbY». 3BE3/bl  IJIABHOM

IOCICIJ0BATCIBHOCTH. 3aBUCHMOCTh «Macca - CBETHUMOCTBY JJIsL
3BC31 TJIaBHOM IIOCICI0BATCIIBHOCTHU

8.6 Buytpennee crpoenue 3Be3n. CoBpeMEHHbIE MPEICTABICHHUS O
npoucxoxaeHnn u sBomonnu ConHIa M 3Be3]. DTamlbl JKU3HH
3BE3]

8.7 Mneunsiii Ilyte - nHama Tamaktuka. CnupanpHas CTpYKTypa

lamakTuku, pacnpeneneHue 3Be3n, raza v nouid. [lonoxkeHune u
neumkenne Comama B Tamaktuke. [lnockas u  cdepudeckas
noacucTemsl ["anakTuku

8.8 Tunel ranaktuk. Papuoranaktuku u kBaszapbel. UepHble AbIPBI B
spax rajJlakTUK

8.9 Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06ma. Pazoeranue
ranaktuk. Bospact u paauyc Bcenennon, teopus boubiioro
B3pbIBa. Mozeins «ropsiuelt BeenenHoy. PennkToBoe n3nydenue

8.10 MacmrabHas CTPYKTypa Bcenennot. MeraranakTuka.
Hepemennsie npobieMbl acCTpOHOMUU

Jlyia mpoBeneHus €IUHOT0 roCyJapCTBEHHOTo 3Kk3aMmeHa no ¢usuke (EI'D mo ¢usuke)
UCIIOJIB3YETCS TIEpeUeHb (KOAU(PUKATOP) MPOBEPSEMBbIX TPEOOBaHUN K pe3yjbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTenbHON MpOrpaMMbl CpeOHEro OOIIero oOpa3oBaHHs U AJIEMEHTOB

COJZICpIKAHUS.

IIposepsiembie Ha EI'D no ¢pusuke TpedoBanus

K pe3yJIbTaTaM OCBOCHHsSI OCHOBHOM 00pa30BaTeIbHOM MPOIrpaMMbl

CpeHero o41ero oopazoBaHus

Kon [IpoBepsieMmbie TpeOOBaHUS K MTPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMO 00pazoBaTebHON MTPOTrpaMMBbl CPEHETO 00IIIEr0 00pa3oBaHuUs
ro
TpeboBaHUs
1 CdopmupoBaHHOCTh YMEHHUN pacro3HaBaTh (U3NYECKHE sSBIEHUS (TPOIECCHl) U
OOBSCHSTH X Ha OCHOBE M3YYCHHBIX 3aKOHOB
2 Brnanenne ocHoBomojararonuMu  (GU3NYECKUMU TOHSATHUSAMH W BEIIMYHWHAMHU,
XapaKTepU3YIOMUMU (HU3HUECKHUE TTPOIIECCHI
3 ChopMUpPOBAaHHOCTh YMEHUW TPUMEHATHh 3aKOHBI KJIACCUYECKOW MEXaHHKH,

MOJICKYJISIPHOM (U3MKM M TEPMOJUHAMMKH, DSJIEKTPOJAWHAMHMKH, KBaHTOBOM
¢u3ukM Uil aHanM3a W OOBSICHEHMs SIBICHHUH MUKPOMHpA, MaKpoMHUpa U
Meramupa, paszjanyaTh YCJIOBHs (IpaHHIbI, 00JacTH) MPUMEHUMOCTH (PU3HMUECKUX
3aKOHOB, TOHMMAaTh BCeOOLIMH XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh MCIIOJIb30BAHMsI YAaCTHBIX 3aKOHOB; aHAIM3MPOBATH (PU3NUECKUE




MMPONLECChI, UCITIOJIB3Ysl OCHOBHBIC IMOJIOKCHUS, 3aKOHBI U 3aKOHOMCPHOCTHU

4 ChopMupOBaHHOCTh yMEHHUS pa3iIuyaTh YCJIOBUS TNPUMEHHMOCTH MOJENeH
(bU3UIECKUX TEJI U TIPOIIECCOB (SBICHUN)

5 CchopMupoBaHHOCTh yYMEHHsI peUIaTh pacueTHHIE 3aJadd C SIBHO 3aJaHHOH W
HESIBHO 3aJaHHOW (U3MYECKOH MOJENbIO: Ha OCHOBAHUM aHAHM3a YCJIOBHUS
BbIOMpATh (PU3MUECKUE MOJIENIM, OTBEeUarolue TpeOOBaHUAM 3a/1a4H, TPUMEHATH
(bopMyIIBl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAaThl (U3UYECKUX TEOPHU IIpH
UCTOJIb30BAHUU MATEMaTHUYECKMX METOJIOB PEILICHHUs 3a]1ad, POBOJIUTH PACUEThI
Ha OCHOBAaHMHM HMCIOIIMXCS JaHHBIX, AaHAJIM3UPOBATh  PE3YNbTaThl U
KOPPEKTHPOBATH METO/BI PEIICHHSI C YIETOM IMOJIyYEeHHBIX PE3yIbTaTOB

6 Pemarp kauecTBeHHBIE 3aqaud, TpeOyrollue MPUMEHEHUs 3HAHUN M3 pa3HBIX
pa3fenoB IIKOJIBHOTO Kypca (M3WKH, a TaKKe HHTErpaly 3HAHUN U3 JIPYTUX
MPEeIMETOB €CTECTBEHHOHAYYHOI'O ITMKJIA: BBICTPAUBATh JIOTUYECKYIO LEMOYKY
paccyXJIeHHd ¢ OMOpoi Ha U3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (pu3nyeckue
SIBJICHUS

7 BraseHne OCHOBHBIMH METOJAMHM HAy4YHOI'O [IO3HAHHMsS, HCIOJIBb3YEMBbIMH B
(bH?)I/IK@I MMPOBOAWUTL NPAMBIC WM KOCBCHHLIC HU3MCPCHHA (1)I/I3I/I‘IGCKI/IX BCJIMYHH,
BBIOMpAsi ONTUMAJBHBIA CIIOCOO HM3MEPEHUS] M HCIOJNb3Yysl H3BECTHBIC METOIbI
OLICHKH IOTPEIIHOCTeH HW3MEpPEHUH, MPOBOIUTH HCCICIOBAaHHE 3aBUCHMOCTEH
(GU3MYECKMX BEIMYMH C HCIOJB30BAHUEM MPSIMBIX H3MEPCHHUH, OOBICHATH
IMOJIYUYCHHBIC PE3YJIbTAThl, UCIIOJb3Yyd (1)I/I3I/I'-ICCKI/IG TCOpPHH, 3aKOHBI U IIOHATUA, U
JenaTh BBIBOJBI, COOJIONATh MHpaBHia OE30MacHOr0 TPyAa HpPU IMPOBEICHUU
HCCIIEIOBAaHNN B paMKaxX y4eOHOr0 3KCIEPHMEHTa U y4eOHO-HCCIeI0BAaTeIbCKON
AEATEJIBHOCTH C HCIOJb30BaHUEM IHM(POBBIX HM3MEPUTENIBHBIX YCTPOWCTB U
1a00paTOPHOTO 000PYAOBAHUS

8 ChopmupoBaHHOCTH YMEHUI aHAIM3UPOBATh U OIIEHUBATH MOCIEICTBUS OBITOBOI
158 HpOH?;BOI[CTBGHHOﬁ ACATCIIBHOCTH YCJIOBCKA, CBS[33HH0171 C (1)H3H‘-I€CKI/IMI/I
mpoleccamMy, ¢ TMO3UIUNA HKOJIOTMYECKON Oe30MacHOCTH; TMpPEeICTaBICHU O
paHI/IOHaJ'IBHOM HpI/IpO}IOHOJ'II)SOBaHI/II/I, a TaKxXe paSyMHOM HNCIIOJIB30BaAHUN
JOCTUKEHUN HAyKd U TEXHOJOTHH Al JaIbHEHIIEero pa3BUTHs YeJIOBEYECKOTO
oOmiecTBa

9 OBnazieHue pa3nuyHbBIME crocoOamMu paboTel ¢ uHpopManuen (uznyeckoro
COJZIep)KaHUsI C MCIOJIB30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHIA;
pa3BUTHE YMEHHUI KPUTUYECKOTO aHAIM3a U OLEHKH JJOCTOBEPHOCTH MOJTy4aeMon
uHpopmManuu

10 CpopMUpPOBaHHOCTh YMEHUN MPUMEHITH OCHOBOTIOJATAIOIINE aCTPOHOMHYECKHE
MOHATHSI, TEOPUU U 3aKOHBI IS aHAIHM3a U OObACHEHUS (PM3MUECKUX MPOIIECCOB,
MPOUCXOAAIINX Ha 3BE€3/]aX, B 3BE3/IHBIX CHUCTEMaX, B MEKTATAKTUYECKON Cpejie;
JBUKECHHSI HEOECHBIX T, SBOJIIOINH 3Be3] M Beenennoit

ITepedennb 371eMeHTOB coep:kaHusl, NpoBepsieMbix Ha EI'D no ¢pusuke

Kon Konx snementa [IpoBepsieMbIil 37IEMEHT COAECpKAHUS
paznena/
TEMBI

1 Mexanunka




1.1

Kunematuka

1.11

MexaHu4deckoe JABHKCHUC. OTHOCHTECILHOCTh MEXaHUUECKOI'O
JBWKCHUA. Cucrema orcuera

1.1.2

MarepunanbHas TOYKa.
Ee pannyc-Bekrop:

F(t)=(x(t).y(1).2(1)),

TpaeKTopus,
IepeMelICHHE:

CroxeHue nepeMenieHmii:

A

=

= Ar, + Al

1.1.3

CxopocTb MaTepUaIbHOW TOUKHU:

_ AT
U=—o
At

-

Z(Ux,l)y,l)z)’

At—0

_Ax

v, =—
© At

=X, aganornuno Yy =Y, U, =17,
At—0

Crnoxenue ckopocreii: Uy =0, + U,

Belunciienre nepeMelieHuss U IIyTH MaTepUAIbHOW TOYKU IIPU
NPSIMOJIMHENHOM  JBMXEHMM BIOJIb OCH X MO TIpaduky

saBucumoctu Vy (t)

1.1.4

_ AD
VcKkopeHre MaTepraibHON TOUKn: & = AL

|

=0, =(a,.3,.3,),
At—0

Av

a,==>  =(u),, anarormumo &, =(v,),, 2, =(v,),.
At At—0 t

1.1.5

PaBHOMepHOC HpHMOHHHCﬁHOC JABHIKCHHC!

X(t) = X, +u,,t

v, (t) = vy, = const

1.1.6

PaBHOYCKOpEHHOE NPSAMOJIMHENHOE IBUKEHUE!

2

X(t) =Xy + Vgt + axzt




0, (1) =y +at

a, = const

UZZX _Ulzx = 2ax(X2 _Xl)

LT,

IIpy IBMXKEHUU B OJHOM HAIIPABIEHHH IIYTh © = -1

1.1.7

CBoOoHOE majieHue. Y CKopeHHe CBOOOIHOTO
nagcHus. J[BukeHHe Tena, OPOIICHHOTO IO
yriioM % K TOPH30HTY:

X(t) =X, +Ugt =X, + 0, COS -t
2 2 | ||E

. t

y(t)=y0+uoyt+gy7: y0+uosma-t—g7

Vo (i

v, (t) =0, = v, cos 0L

-y

. 0 %
v, (t) =0y, +9,t =0, sina—gt .

9,=0
g, =—g = const

1.1.8

KpuBonunernoe npuxeHue. /[BHKeHne MaTEpUaIbHONM TOYKH MO
OKPY’KHOCTH.

VrnoBas ¥ JMHEHHas ckopocTh Touku: U =0R. Tlpu

2n

PaBHOMEPHOM JBUKEHUH TOYKH 110 OKPYKHOCTH © = T 2nv,

2
v 2
[leHTpOCTPEMUTENBLHOE  YCKOPEHHME TOYKH: &, = E =oR.

[TomHOE yCKOpEHHE MaTepUATbHON TOUKH

1.1.9

TBepnoe teno. llocrymarenpHoe M BpallaTeNnbHOE JBH)KEHUE
TBEPJOTO Tela

1.2

JnHamuka

121

Nuepumnaneubie cucremsl orcuera. llepBeii 3akoH HeroToHa.
[Tpuniun otHocuTenbHOCTH ["anunes

1.2.2

m

Macca tena. IImoTHOCTE BeliecTBa: P = V

1.2.3

|

Cuna. TIpUHIMI CYNEPIIOZUIAN CUIL: Fpnuopeicr = 1 T F + 1o

1.2.4

Bropoii 3akon HeroTona: 1y MarepuansHoil Touku B ICO

F=ma; Ap=FAt npu F = const

1.2.5

1
TpeTI/II/I 3akoH HploToHa mjis MaTCpHaAJIbHBIX o o
2

>t
5




touek: F, =-F,

1.2.6 3aKOH BCEMHUPHOTO TSATOTCHUS: CHIIBI TPUTSHKEHUS MEXKIY
F=c
TOYEYHBIMU MacCCaMH PaBHBI R’
Cuna Tsaxectu. LleHTp TsKecTH Tena. 3aBUCHUMOCTb  CHJIBI
TSOKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO IJIAHETHI paguycoM Ro:
mg = GMm
TS N2
(R, +h)
1.2.7 Cuna ynpyrocta. 3akoH I'yka: Fx = -kX
1.2.8 Cuia tpenusi. Cyxoe TpeHHe.
Cuua TpeHust ckoibxeHus: M =MN |
Cuna TpeHus MoKos: FTp <pN
KoaddunmenT tpenus
1.2.9 |
JNaBnenue: P=—
S
1.3 Craruka
1.3.1 MOMEHT CHJIBI OTHOCUTEILHO OCH BPAIICHUS
|M| =FI, rge 1 - mmewo cmmr F
OTHOCHUTEIIEHO OCH, ITPOXOJIAIICH Yepe3 TOUKy |~ F
O nepneHauKyIsIpHO PUCYHKY
1.3.2 IleaTp Macc tena. LleHTp Macc CHUCTEMBI MaTEPHATBHBIX TOYCK:
. m +m,r, +... (# t)
e — =Ccons
. mm,+.. B oxnopoanom mose tsxectu (9
IIEHTP MaccC TeJla COBIAJIACT C €ro IIEHTPOM TSHKECTH
1.3.3 M, +M,+..=0
YcnoBus paBHoBecus TBepaoro Tena B UCO: | = =
P P E+F, +..=0
1.34 3akoH [lackans
1.35 JlaBnenue B )KUAKOCTH, okoseics B UCO: P = Py + pgh
1.3.6 .E =_P
Bakon Apxumena: Fap = —Picen s
ecnu Teso U KuAKOCTh MoKosITcst B UCO, T0 Fapx = PgVesmeen
VYcnoBue miaBaHus TeN
14 3aKOHBI COXPAaHEHUSI B MEXAHUKE
141 Nmnynbc MmaTepuanbHON TOUYKH: p=mo




1.4.2

mmynbe cuctems Tex: P = Py + P, + ...

1.4.3

3aKOH U3MEHECHUS U COXpaHCHUA UMITYJIbCa:

BUICO AP=A(P,+ P, +...)= B+ Fy o Al

B NCO Al_j :A(ﬁl+ I_jZ +"'):09 C€CJIn FlBHeLuH + FZBHeLuH +..=0

PeakTuBHOE NBMKEHUE

144

Pabota cuiibl Ha MajIOM NEPEMEILEHUN:

F
A:‘If‘-|AF|-cosoc:Fx-Ax ‘d(

1.45

MOoOIIHOCTD CHUJIBI:
eciu 3a Bpemst At paboTta CHIIbI H3MCHSIETCS
Ha AA, TO MOIIIHOCTH CHJIBI

=
1)

<

o_ AA

=— =F.v-cosa
At

At—0

1.4.6

Kunerndeckas sHeprusi MaTepuaibHoii Touku: E = =—.

KHH

3aKkoH U3MCHCHUA KHHETHYECKOM SHEPruu CHUCTEMbI

MaTepuanbHBIX Touek: B UICO AE, =A +A, +..

1.4.7

[ToreHumanbHas 3Heprus:

JJI1 IIOTCHIIUAJIBHBIX CHUJT A12 = Eln()TCHu - E2n0TCHu = _AEHOTCHLI .

[ToTeHIIMabHAS DHEPTHsS MAaTEPHANLHOW TOYKH B OIHOPOJHOM
noJsie TSoKeCTH: Enoreny = Mgh.

[ToTenmanpHas SHEPTUS YyOPYTro A1eOPMUPOBAHHOTO TENa!

S

noteHu 2

1.4.8

3aKOH U3MCHCHUS U COXPaHCHUA MEXaHHUYECKOM OHCPIUu:

EMeX = EKI/IH + EHOTeHLI’

B ICO AEMex = ABcex HETIOTEHII. CHIT 3

B UCO AEmex = O, €CIIM Agcex nenorenn, cun = 0

1.5

MexaHU4eCKHE KOJIeOaHus U BOJIHBI

151

["apmonnueckre KoiebaHusl MaTepralbHON TOUYKH. AMIUIUTYIAa U
¢aza xonebanuii. Kuaematndeckoe onvucanue:

x(t) = Asin(ot+g¢,),




UX(t):Xt',

a, (t) = (UX )t = —OJZX(I) =a +o’x=0 , TI€ X - CMELICHHE W3
ITOJIOKCHH PaBHOBECHS.

JInHAMHYECKOE OIHUCAHUE:
max = -kx, rie k = mw®. Do 3Hauut, yro Fx = -kX.

DHepreTH4eckoe OmnucaHue (3aKOH COXpPaHEHUS MEXaHUYeCKOH
SHEPTHH):
2 2 2 2
mo° kx® mo KA
— =M% — — —const
2 2 2 2

CBs13b aMIUTUTYABI KOJIEOaHUH CMEIICHUS! MAaTepUAIbHOW TOUKH C
aMIUIMTY/IaMU KoJIeOaHU ee CKOPOCTU U YCKOPEHHUS:

_ 32
Uy =OA @ =0°A

1.5.2 . 2n
Ilepuon u yacTota konebanumii: | = ’s = v
[lepron Manmbix CBOOOAHBIX KOJCOAHHW MAaTEMATHYECKOTO
|
MasTHUKa: | =27, [—
g
[lepuon  cBOOOMHBIX KOJICOAHWH TPYKUHHOTO  MasTHHUKA:
m
T=2mn|—
k
1.5.3 Beinyxaennslie kone6anus. Pezonanc. PesonancHas kpubas
154 [Toriepeunsle U MpoAoIbHBIE BOJIHBI. CKOPOCTh pacipocTpaHeHUs
v
¥ JTMHA BONMHBL A =UT =—,
v
WnTepdepenius u qudpaxuus BOJIH
1.55 3ByK. CKOpOCTh 3ByKa
2 MonekynsipHas pusmka. TepmoguHaMuKa
2.1 MornekynsipHas pusnka
211 Mogaenu cTpoeHus ra3oB, KHAKOCTEW W TBepabix Teua. IlycTe
TEpMOJIMHAMHYECKasi cUcTeMa (Tes0) COCTOUT U3 N OJMHAKOBBIX
N m
Motekyst. Torma KomuuecTBO BemecTsa v = N E ,
A
rae Na - uncimo ABoragpo, m - macca cucremsl (tema), M -
MOJISIpHAsi Macca BellecTBa
2.1.2 TennoBoe IBUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumMoeiicTBie YacTHIl BEIECTBA
214 Huddys3us. bpoyHoBCcKkoe IBUKEHHE




2.15

Mopens uneanpaoro raza B MKT

2.16

CBs3p MeXAy JABJICHHEM U CpeIHEH KHHETUYECKOW SHEepruei
MIOCTYNATEIBHOTO TEIUIOBOIO JBM)KEHUS MOJEKYJI HICAIBHOTO
ra3a (ocaoBHoe ypaBHeHue MKT):

1 = 2 (mp*) 2 — 5
p=—-—m,nv =§n- 5 =§n~8nm, rge mo - Macca OJIHOU

N
MOJIEKYJIbI, = — - KOHLIEHTpaAIUs MOJICKYJI

<

2.1.7

AobcomoTHas Temriepatypa: T=t+ 273 K

2.18

CBs3p TeMmepaTypbl raza co CpeiHEH KMHETHYECKOM SHepruei
IIOCTYNATEJIBbHOTO TEIJIOBOIO ABM)KEHHUS €r0 MOJIEKYJIL:

- 2
gHOCT = mOU = E kT
2 2

2.19

VYpaBuenue p = nkT

2.1.10

Mopens uaeaabHOTO T'a3a B TCPMOANHAMUKE!

VYpaBuenue Menneneesa — Knaneipona
BeIpaxeHue 111 BHyTpEHHEN SHEPTUH

VYpaBuenue MenzaeneeBa - Kiamelipona (mpuMeHHMBIE (OPMBI
3aIKCH):

oV =L RT = vRT = NKT _ AL

K n

Belpaxxenue s BHYTPEHHEH  DHEPrUM  OJTHOATOMHOTO
U/iealbHOTO0 ra3a (MpuMeHUMbIE (OPMBI 3aIHUCH):

U=3RT=3NkT =3MRT — v T =3 pv
2 2 2

2 p

2.1.11

3aKkoH ﬂaJ'II)TOHa AJIg JaBJICHHUA CMCCHU Pa3pCKCHHBIX T'a30B:

P=p1+p2+..

2.1.12

M3omporieccel B pa3peXeHHOM Ta3e C TOCTOSHHBIM YHCIIOM
MoJieKy N (C TOCTOSTHHBIM KOJIMUECTBOM BelecTBa V):

uzorepma (T = const): pV = const,

uzoxopa (V = const): — = CoOnst |

P
T
v

n306apa (p = const): — = const

T

['paduueckoe npenacrTaBieHre u3omporeccoB Ha pV-, pT- u VT-
JyarpaMmmax.




OObeIMHEHHBINA Ta30BbIA 3aKOH:

ﬂ = const
T

JIJIs IOCTOSTHHOT'O KOJIMYeCTBa BelecTra v

2.1.13 HacpimeHHsle ¥ HEHACHIICHHbIE  mapel.  KaudecTBeHHas
3aBHCHUMOCTh IUIOTHOCTH W JIaBJICHUS HACBIIIEHHOrO Mapa oT
TEMIIEPATYPhI, UX HE3aBUCUMOCTh OT 00'beMa HACBIIICHHOTO Tapa

2.1.14 BnaxuocTs Bo3ayxa.

P (1)
OtHOCuTENbHAS BIAKHOCTh: ¢ = - T
pHaCbIH_L napa ( ) pHaCLI].L[. Tapa ( )

2.1.15 M3meHeHne arperaTHbIX COCTOSIHMM BEIISCTBA: KCIAPCHHE H
KOHJICHCAIIHS, KHUTICHUE KUIKOCTH

2.1.16 H3MeHeHre arperatHbIX COCTOSIHMM BEIIECTBA: IUJIABICHUE U
KPUCTAILTU3AIUS

2.1.17 [TpeoOpaszoBanue YHEPTHH B (PA30BBIX IMEPEX0Oaax

2.2 TepmonuHamuka

2.2.1 TemioBoe paBHOBECHE U TeMIIepaTypa

2.2.2 BHyTpeHnHss sHEprus

2.2.3 Tennonepenava Kak crnocod U3MEHEHUsI BHYTPEHHEH sHeprun 6e3
coBepiieHHs  paboTHI. KouBekuusi,  TEMIOMPOBOIHOCTD,
U3ITydeHUe

224 KonuyecTBo TEMIOTHI.

V lenbHas TeII0eMKOCTb BemecTsa ¢: Q = CMAT

2.25 VY nenbHas Temnora napoodpasosanus L: Q = Lm.
V ienbHas TemioTa mnasiaenus A Q =Am
Y aenvHas TemIoTa cropaHus TorwuBa q: Q = qm

226 DOnemeHTapHass paboTa B TEpPMOAMHAMHMKE: A= pAV
Brrancnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMmme

2.2.7 [TepBblii 3aKOH TEPMOAMHAMUKH:

Qp =AU, +A, = (Uz _U1)+ A,.
Annabara:
Q,=0=A,=U,-U,=-AU,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumble nporiecchbl




2.2.9

[Tpunimne! geiictBus TemaoBbix MamuH. KIT/:

n — Ajaul/][(ﬂ — Qﬂarp _|Qx0n :1_ |Qx0n

QHar'p QHarp QHarp

2.2.10

MakcumanbHoe 3Hauenue KII. [{ukin Kapno:

-T T
max T] — T]KapHO — Har_;ly- xom _ ] — —xon

Harp Harp

2.2.11

VYpasHenue termmoBoro O6atanca: Q1+ Q2+ Q3 +...=0

BJ'ICKTpOI[I/IHaMI/IKa

3.1

:‘)J'ICKTpI/ILIeCKOG I10JIC

3.11

DJIeKTpU3aIs Tl U €€ MPOsIBICHUS. DIeKTpUIecKuil 3apsa. JBa
BHUJIa 3apsja. OJEMEHTapHbIA 3JEKTPUYECKUM 3apsi. 3aKoH
COXpaHEHMUsI FJIEKTPUUYECKOTO 3apsiia

3.1.2

BzaumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona:
B OJTHOPOJIHOM BEILECTBE C AMDICKTPHUUECKON MPOHHUIIAEMOCTHIO
€

I CARCA

2

F -k |q1|'|2qz| _
er 4nee, I

3.13

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIeKTpUYECKUE 3apsiIbl

3.14

. F
HaHp;DKeHHOCTL QJICKTPHUYCCKOTO ITOJIA: E= .
qnpoﬁmﬂﬁ

9
ITone Toueunoro 3apsaa: Er =k r_2 ,

oaHOpoaHOE mone: E = const .

KapTI/IHLI JIMHUN HAIIPAKCHHOCTH 3THUX noJyen

3.15

IToTeHIINAIEHOCTH OJICKTPOCTATUYCCKOI'O I1OJIA.

Pa3znocth MOTCHIUAJIOB U HAIIPSAKCHUC!

A, :q((Pl_(Pz):_qA(P:qU .

IToTenunanbHas OHEPIuAd 3apsaaa B 3JICKTPOCTATUYCCKOM ITOJIC!

W =qo,

A=-AW

[Torennuan anekTpocraTiueckoro noist: ¢ =

w
q

CBs13b HAMpsOKECHHOCTU IIOJIA W PAa3sHOCTH IIOTCHIHAJIIOB JIA




OJTHOPOJIHOTO AJieKkTpocTarnueckoro mojsi: U = Ed

3.1.6 [TpyHIMI CynepHO3ULNY IJIEKTPUUECKUX MOJIEH:
E=E+E,+.., 9=0,+0, +...
3.1.7 IIpoBOHUKY B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBHE PAaBHOBECHUS
r
3apsI0B: BHYTPU MPOBOJHUKA E — (), BHYTPU M HAa OBEPXHOCTH
IpoBOJHUKA P = const
3.1.8 JIMdneKTpuky B 3JIEKTPOCTAaTUYECKOM Iosie. JuanexTpuueckas
IIPOHMIIAEMOCTh BelllecTBa €
3.1.9
KonzeHcatop. DIeKTpoeMKoCcTh KoHaencaropa: C = TE
€€,S
DIeKTPOEMKOCTb ILIOCKOTO KoHeHcaTopa: C = 4 eC,
3.1.10 [TapanensHOE COeTMHEHUE KOHICHCATOPOB:
q=01+Q2+ ..., U=Ux=.., Cnapann =C1+Ca+...
[TocnenoBarenbHOE COCTUHEHNE KOHIEHCATOPOB:
1 1 N 1 N
= + + = = =T T..
Uittt =6 =.. C G G,
3.1.11 qU Cu? ¢@?
DHeprus 3apshkeHHOro konaeHcaropa: W, = — = > "¢
3.2 3AKOHBI ITOCTOSAHHOI'O TOKA
3.2.1 Aq
Cuma Toka: | =— . IlocrostHHbIM TOK: I = const
At At—0
s moctosiHHOrO ToKa q = It
3.2.2 VYcnoBus cyniecTBOBaHUS 3JIEKTPUUYECKOTO TOKA.
Hanpsoxenne U n OJIC E
3.2.3 U
3akon OMa 1 ydgacTka merm: | = R
3.24 DJEeKTpUYeCKOe CONMPOTUBJICHUE. 3aBUCHUMOCTb COIPOTHBICHUS
OJTHOPOJTHOTO TPOBOJHUKA OT €r0 JUTMHBI U CEYeHUs. Y AeIbHOe
|
COTIPOTHBIIEHHE BemecTsa. R = Pg
3.25

CTOPOHHHX CHIT

q

Uctounuku Toka. DJIC ucrounnka Toka: E =

BHyTpeHHee cOnpOoTUBIIEHHE HCTOYHUKA TOKA




3.2.6

3akoH OMa a71s1 OJIHOW (3aMKHYTOMN) 3JIEKTPUYECKOH | E, r
E R
R+r

neru: E = IR + Ir, otkyma | =

3.2.7

Hapanﬂeanoe COCAUHCHUC ITPOBOJHUKOB:

1 11

I=li+lL+..,U=U=.., R—__+R_+""

Tiapaui 1 2

ITocaenoBareabHOE COCAUHCHHE IIPOBOAHHKOB!

U=Ui+Ux+.., ==, R =R1+R2+ ...

3.2.8

Pa6ota snekrpuueckoro Toka: A = [Ut.

3akon Jlxoyis - Jlenna: Q = I°Rt.

UZ
Ha pesucrope R: Q = A= IRt = [Ut :Ft

3.29

AA

=TTl
At

At—0

MoIHOCTh QJICKTPHUYCCKOI'O TOKA: P=

Temnnosas MOIITHOCTB, BbBIACTIACMAsA Ha PE3UCTOPC:

2
P:IZR:U—:IU.
R

P — A&T CUJI

MoIIHOCTh UCTOYHHUKA TOKA: ME At =El

At—0

3.2.10

CBOOO/IHbIE HOCUTENM 3JIEKTPUUYECKHUX 3apsiioB B MPOBOJAHMKAX.
MexaHu3MBbl MPOBOAMMOCTU TBEPAbIX METAJIOB, PAaCTBOPOB H
pacIiaBoB JIEKTPOJIUTOB, ra3oB. [MomyrpoBOTHUKH.
ITonynpoBOXHUKOBBIN U0

3.3

MarsuTtHoe 1ose

331

MexaHndeckoe B3aMMOJCHCTBHE MAarHWTOB. MarHuTHOE IIOJe.
Bekrop MarHuTtHOW umHaykuuu. IlpuHoun —cyneprno3uuuu

MarHuTHbIX moneii: B =B, +B, +...

JIvHUM MHIYKIMU MarHUTHOrO noys. KapTuHa nuHW UHAYKIANA
MarHUTHOTO TOJIS TTOJIOCOBOTO U MOAKOBOOOPA3HOTO MOCTOSHHBIX
MAarduToOB

3.3.2

OmngIT 3pCTC,Z[a. MarauTHoe moJie IMPOBOAHUKA C TOKOM. KapTI/IHa
JIMHUH HHAYKOUHW MAarHuTHOIO IOJd JJIMHHOIO  IIpsAMOIo
IMPOBOAHUKA U 3aMKHYTOT'O KOJIBLICBOI'O ITPOBOJHUKA, KATYIIKH C
TOKOM

3.3.3

Cuna Amnepa, ee HalpaBJIEHUE U BEJIUNYUHA!
Fo = IBlsina, pge ® - yrom wMexxy HampasieHHeM

IIPOBOJIHUKA U BEKTOPOM B




3.34

Cuna JlopeHia, ec HampaBlicHHE M BEIHYMHA: Fnop = |Q|UB Sina

rae @ - yrom Mexay Bektopamu O u B . JIBuskeHHe 3apsKeHHOM
YaCTULbl B OJHOPOAHOM MArHUTHOM I10JIE

34 DNIeKTpOMarHuTHasE WHIYKITUS

34.1 [ToTok BekTOpa MarHUTHOW MHIYKIIHH:
®=B,S=BScosa

3.4.2 SIBnenue sanexTpomaruuTHOM UHAYKIMU. 3J1C nHIyKIIMN

343 3aKoH 3J1eKTpoMarHuTHOM uHaykuuu dapanes:

_ AD .
i T, =- t
At At—0

3.4.4 O/1C uHAYKIMH B IPSIMOM MIPOBOJIHHUKE B
JUIMHOI 1, IBUOKYIEMCSI CO CKOPOCTBIO U 7
(5 LI ) B OJIHOPOJHOM MarHUTHOM IoJie B:
|E;|=Blucosa, rpe @ - YIOJI MEKLy BEKTOPOM B 1 Hopmanbio N
K IUTOCKOCTH, B KOTOPOH JIEKAT BEKTOPHI luo ; €CIU [1Bu
U1 B, 1o |Ei|= Blo

345 [TpaBumno Jlena

3.4.6 )]
UunyktuHOCTH: L = o O =LIL

Al .
Camounnykuus. JIC caMOMHIAYKITUU: Ei=-L— =—LlI,
At At—0
DHeprusi MarHUTHOTO MOJIS KaTyIiku ¢ Tokom: W, = —
3.5 DJeKTpOMarHuTHbIE KOJIEOAHUS M BOJIHBI
3.5.1

KonebarenbHblii KOHTYD. CBobosHbIE
AJIEKTPOMATrHUTHBIE  KOJEOaHWs B HICATHHOM ¢ 3L
l

KoJIe0aTeIbHOM KOHTYpEC:

() = Qpay SIN (0t + ;)
1 (t) =0 = 00, cOS (0t + @y ) = I, cos (ot + @ )

T =2m/LC 0=28- L
®opmyina Tomcona: T =2n , OTKyz1a T - JLC

CBs3b AMIUIMTYABI 3apsgaa KOHACHCATopa C aMHHHTy)IOfI CHIJIBI
TOKa IIpU CBO60,Z[HBIX QJICKTPOMATrHUTHBIX KoIeOaHUsIX B




max

UeabHOM KOJIeOaTeTbHOM KOHTYPE: Umax =

3.5.2 3aKOH COXpaHCHHsS DJHEPTrUU B HACAIBHOM KoJIeOATEIhHOM
KOHTYpeE:
cu? LI? cu? LI?
+ = T = M —const.
2 2 2 2
3.5.3 BrIHyXI€HHBIC JICKTPOMAarHUTHBIE KoJieOaHus. Pe3onanc
3.5.4 ITepemennbrii Tok. Ilpom3BoacTBO, mepemada W TOTpeOICHUE
AIEKTPUYECKON SHEPTUU
355 CBoiicTBa 3JEKTPOMarHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B JJICKTPOMAarHUTHOM BOJIHE B Bakyyme: E L B 1L C
3.5.6 [Ixana AJICKTPOMArHUTHBIX BOJTH. [Ipumenenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 Ornruka
3.6.1 [IpsimonuHetHOE paclpoCTpaHEeHHUEe CBETa B OJHOPOJTHOM cpeje.
Toueunslii uICTOUHUK. JIyd cBeTa
3.6.2 3aKoHBI OTpaXkeHHs cBera. O = olB
3.6.3 [TocTpoeHne n300paKeHHIA B IIIOCKOM 3epKae
3.6.4 3aKOHBI MMPEJIOMJICHUSI CBETA.
IIpenomnenue ceera: NSIN a=n,sinf
AOGCONIOTHBIN MOKa3aTesb MPEeTOMIICHUS:
_C
naGc - .
v
_h_y
OTHOCHTENBHBIN TTOKa3aTeNb IPETOMIeHHUs: Norn = PR
1 2
Xox J1y4eil B mpu3Me.
CooTHOIIIEHNEe YacTOT U COOTHOIIEHHE JUTUH BOJIH TIPH MEPEX0Ie
MOHOXPOMAaTHYECKOTO CBEeTa 4epe3 TpaHully paszjena ABYX
ONITUYECKUX CPEI:
Vi =V,, LA =N,A,
3.6.5 [TostHOE BHYTpEHHEE OTpaKCHHUE.
[IpenensbHblii  yron mnomHoro BHyTpeHHero| Mm<H f
OTpaKEHUS:
. 1 n,
sinq, =—=-%
b n
OTH 1
3.6.6 CoOuparomiue ¥ pacceuBarollve JHUH3BL. TOHKasg JIMH3A.




@DOKYyCHOE pPAcCTOSIHHE M ONTHYECKas CHJIAa TOHKOW JIMH3BI:

1
D=—

F

3.6.7 dopmyra TOHKOH JIMH3bIL: d 1
1 f F

—_—t—=—

f F AN/

/

VBenuueHue, 1aBacMoe JIMH30M:

h |f
h i

H d 1

D<0=>F==<0

B cnydae pacceuBaronen JIMH3bI: D

h |f
I'=—-= u <1

H d

3.6.8 Xoa nyda, MpOIIEIIETo JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€
rmaBHOW onTuyeckod ocu. [locTpoeHue M300paKeHHW TOYKH H
OTpe3ka IpsIMON B COOMPAIOIIMX M PACCEUBAIOIINX JHH3aX M MX
cucreMax

3.6.9 doroanmapaT Kak ONTHYECKUU mpuOop. [1a3 kak onTudeckas
cucreMa

3.6.10 WNurepdepentiua cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EpEeHIIMOHHOMN
KapTHHE OT JIByX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB:

A
MaKCHUMyMbI - A = ZmE’ m=0,+/-1,+/-2,+/-3, ..,
A
MHUHUMYMBI - A =(2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...

3.6.11 Hudpaxknus  cBera. JlupakuuoHHas  pemieTka.  YcioBHe
HaOJIOIEHUS TJIaBHBIX MAaKCUMYMOB IpU HOPMAJbHOM MaJIeHUH
MOHOXPOMAaTHYECKOTO CBeTa C JJIMHOW BOJHBI A Ha PEILIETKY C
nepuoaom d:
dsing, =mk m=0,+/-1,+/-2, +/-3, ..

3.6.12 Hucniepcus cera

4 KBanroBas ¢uzuka
4.1 KopnyckyisspHO-BOIHOBOH Ayallu3mM
411 [unotesa M. [nanka o kBanrax. ®opmysa [Tnanka: E =hv
4.1.2 hc

®otonsl. Dueprus porona: E =hv = o~ Pe.




E h
WNmnynbe ¢porona: P = c ¢

4.1.3

dororpdext. Onbitel A.I'. CtoneroBa. 3akonbl hoTodPdexTa

41.4

VYpasuenue DitHirelHa 11 potodddekra:

E(l)OTOHa = ABBIXO,I[H + EKI/IH max

hc hc
rae EQJOTOHa = hV = 7 ) ABLIxoz[a = hVKp = }\,_
Kp

E e = — 12 = €U

KMHmax 2 3aIn

415

I[aBJ'IeHI/Ie CBCTaA. I[aBJ'IeHI/IC CB€Ta Ha IMOJHOCTBIO OTpaAXarollyro
MMOBCPXHOCTH U HA NOJHOCTHIO MOTJIOIAOITYIO TOBCPXHOCTDH

4.2

dusuka atoma

421

HnaHeTapHa;I MOACIBb aTOMa

4.2.2

[Tocrynatelt bopa. M3nydyenwe u mnorjomieHue (GOTOHOB IpU
Iepexo/ie aTOMa C OJJHOTO YPOBHS YHEPIUU Ha JAPYTroil:

hv,, =1 = |E, ~E,|
A

mn
mn

4.2.3

JluneituaTeie CIIEKTPHI.

CriexTp ypoBHEH SHEPIrUU aTomMa BOA0pOaa:

~13,6 5B
E, =7 'n=1,23,..

4.3

du3uKa aTOMHOTO s]Ipa

43.1

Hyknonnas mopnens siapa ['eitsenOepra - ViBanenko. 3apsa sapa.
Maccosoe uncio sapa. M3oronsl

4.3.2

PannoakTHBHOCTS.

Ambda-pacag: 7 X =55 Y +5He.

bera-pacnan.

. A A 0 ~
Dnexrponnsii P-pacman: ;X -5, Y+ e+v,,

. A A 0 &
osutponnerii P-pacman: ;X —7, Y + " €+v,,

l'amma-n3nydenue

4.3.3

t
3aKoH paJIMOaKTUBHOTO pacnaaa: N (t) =N, 2T,

Ilycte m - wMacca paadoakTHMBHOTO BemecTBa. Torma




t

m(t)=m,-2 7

4.3.4

SInepusle peakuuu. [lenenue u CUHTE3 SAEp




