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l. COJAEP/)KAHUE YYEBHOI'O ITPE/IMETA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Haydnble MeToasl IO3HaHUS OKpyKawolero mupa. Poub
IKCIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHMS TPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue pusnueckux sBiaeHUd u nporeccos. Hayunsle runoressl. @usnueckue 3aKOHbI
U Teopuu. ['paHuLIbI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Poimp m ™mecto ¢usuku B (GOPMHPOBAHMM COBPEMEHHOW HAy4HOHM KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe nBrkeHHe. OTHOCUTENBHOCTh MEXAaHWYECKOro ABMKeHusa. Cucrema OTCUETa.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpemHsii CKOPOCTb, MTIHOBEHHas CKOpPOCTb) U YCKOpPEHHE
MaTepUaIbHOM TOYKHU, WX MPOEKIMH Ha OCH CHUCTeMbl KoopauHat. CIlIokKEHUE TEepeMEIICHUN |
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MpsIMOJMHEIHOe aBIKeHue. [paduxku 3aBucMMoOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHUSI MaTEPHUATIbHOM TOYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonunelinoe aBuxeHue. J[BmkeHne MaTepHaIbHONW TOUYKHU IO OKPYKHOCTH € IMOCTOSTHHOM 110
MOJIYJIF0 CKOpPOCTBIO. YTJOBas CKOpPOCTb, JHUHEHHass ckopocTh. [lepmon u wyactota oOpaiieHus.
[lenTpocTpeMUTENHEHOE YCKOPEHHUE.

TexHu4yeckne yCTpOWCTBAa M TMPAKTUUECKOE MPUMEHEHHE: CIUIOMETp, JIBIKEHHUE CHApSJIOB,
LEMHbIE U peMEHHbBIE TIEPEeIayn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUYECKUX XapaKTEPUCTHK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpoieHHOro Mo YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO TMaICHHUS.

Hamnpasnenue ckopocTy npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuuvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

WccnenoBanue COOTHOMIIEHUS MEXIY IMYTSAMHU, TPOWIECHHBIMH TEJIOM 3a TOCIEI0BATEIbHBIC
paBHBIE TTPOMEXKYTKH BPEMEHH NPH PAaBHOYCKOPEHHOM JIBIJKCHHH C HAYaJIbHOW CKOPOCTBIO, paBHOU
HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH HperoTona. MHepumanpHblE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwil. Bropoii 3akon HeroToHA 1711 MatepualibHOM
Touku. Tpernii 3akoH Hpr0TOHA /U1 MaTepraabHbIX TOYEK.



3akoH BceMupHoro TsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenune. Bunbl TpeHust (mokosi, ckojbkeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUSl CKOJBXEHUs MU cuia TpeHus nokos. Koapduuuent tpenus. Cuna CONpOTUBICHUS INPU
JBUKCHHUHU TeJla B )KUIAKOCTH WJIN rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT cHiIBl OTHOCHUTEIBHO OCH BpamieHud. [lmedo cuibl. YciaoBus paBHOBecUs TBEPAOIO
Tena.

TexHuueckue ycTpoWcTBa UM IPAKTUYECKOE NPUMEHEHHE: IOAIUUIHHUKH, JBH)KCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnosus paBHOBECHs TBEPAOIO Tela. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKEeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B MIPYXUHE U PE3UHOBOM 00pasIie,
oT ux Aedopmarumu.

HccnenoBanue ycloBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPALCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc MaTepuaqbHOM TOYKM (Te€na), CUCTEMbl MaTepHalbHbIX Touek. Mmmynbc cunbl u
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckas 3Heprus MaTepuaabHOU TOUKH. Teopema 00 M3MEHEHNN KUHETUYECKON SHEPTUH.

[TorenunanbHast 3Heprus. lloreHnumanbHass >Heprus ynpyro JneGOpMHUPOBAHHON MPYXKUHBI.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[ToreHnuanbHble M HENOTEHIMAJbHbIE CHUJbl. CBsA3b pabOThl HEMOTEHIMANBHBIX CHJI C
M3MEHEHHNEM MEXaHWYECKON SHEPTruU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHE: BOAOMET, KONEP, MNPYKUHHBIN
MIHACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexoxa moTeHIIMATBLHON SHEPTUM B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHHWYECKOH HHEepruu Tella Ha MpHMepe
paCTsKEHUS PE3UHOBOIO KIyTa.

Paszpnen 3. Moaekyasipaast Gpu3uka ¥ TepMOAUHAMHMKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOILL Meopul



OCHOBHBIE TIOJIOXKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUU M HX OIMBITHOE OOOCHOBAHHE.
BpoynoBckoe nBuxenue. Juddysus. Xapakrep IABMKEHUS U B3aUMOJCHCTBHS YacTHUI] BEIIECTBA.
Mogenu cTpoeHusi ra3oB, >KUIKOCTEH U TBEPIBIX TeNl M OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE
3TUX Mozeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BewmectBa. [loctosiHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopnens wuzaeanpHoro ra3a. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETHUECKON TEOpUH
ueanbHOro rasa. AOGCONIOTHAs TeMIepaTypa Kak Mepa cpelHed KUHETHYECKON SHEpruu TEeIIOBOTO
JIBWKeHUs dactul rasza. [llkana temnepatyp KenbsBuna. ['a3oBble 3akoHbl. YpaBHeHHEe MeHeneeBa—
Kianeiipona. 3akon JlanproHa. M3omponeccel B MIEaNbHOM Ta3€ € IMOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpeacTaBieHne U30MPOLECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JIOKa3bIBAIOIIUE JMCKPETHOE CTPOCHHME BemlecTBa, (ororpaduu  MOJEKyl
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOI'O B3aUMOJEHCTBUSL.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COocyaa.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne mMacchl BO3/yXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEpPEHUIl 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATypbl BO3/1yXa B HEll.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKEeHHOI0 ra3a.

Tema 2. Ocnosvt mepmoounHamurku

TepmonuHamuueckas cucteMa. BHYTpeHHSIsI SHEPTHs TEPMOJUHAMUYECKON CUCTEMBI M CTIOCOOBI
e¢ m3MmeHeHus. KomuyecTBo TemioTel U paboTa. BHyTpeHHSS SHEprusi OJHOATOMHOIO MJI€aTbHOIO
raza. Buasl Temnonepenayu: TEMJIONPOBOAHOCTb, KOHBEKIIMS, MU3TydyeHUE. YJelbHasi TEMJI0EMKOCTh
BelecTBa. KoauyecTBo TEIIOTHI PU TEIUIONEpeaaye.

[Tonsitue 00 ammabatHOM mporiecce. [lepBriii 3akOH TepMoauHAMUKHU. [IpuMeHeHne mepBoro
3aKOHA TEPMOJMHAMUKU K H3onpolieccaM. ['paduyeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmonHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBeie MamuHbl. [IpuUHIMIBL AecTBHUsS TemnoBbIX MamuH. [IpeoOpa3oBaHus SHepruu B
TeroBbix MammHax. Koagduuuent nonesnoro aeiictBust temnoBoi Mamwuubl. [{ukn KapHo u ero
KOA((UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTUYECKUE TPOOIEMbl TEIIIOAHEPTETUKH.

TexHu4eckne yCTpOWCTBa M MPAKTUUYECKOE MPUMEHEHHUE: JABUTATellb BHYTPEHHETO CrOpaHus,
OBITOBOI XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPTUH Tela MPHU COBEPIICHUH PAOOTHI: BBHUIET MPOOKUA U3 OYTHUIKA
Mo JEHCTBHEM CXKAaTOTO BO3[yXa, HarpeBaHue H¢pupa B JIATYHHOH TpyOKe MyTEéM TpEHUs
(BHI€OIEMOHCTpALIHSA).

W3meHeHre BHYTpEeHHEH sHepruu (TeMIepaTypsl) Tella Ipy Terionepeaaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsi BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne yaenbHON TeMITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt



[TapooOpa3zoBanue U konzaeHcanus. Vcnapenue u kumneHue. AOCOTIOTHAas UM OTHOCUTEIbHAS
BJIQXHOCTh BO3ayxa. HacbllleHHBIH map. YnenbHas TemjaoTa MapooOpa3oBaHMs. 3aBUCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

Teépnoe Tteno. Kpucramimueckue u amopdHble Tesa. AHU30TPONUS CBOICTB KPHCTAJIOB.

Kunkue kpucramisl. CoBpeMeHHbIe Matepuaibl. [lnaBienne n Kpucraumsanus. Y IejibHasi TEIioTa
riaBnenus. CyOnumarusi.

YPaBHeHI/IC TEIJI0BOro OanaHca.

TexHuueckue YCTpPOHCTBA M MPAKTUUYECKOE NPUMEHEHHE: THUTPOMETP U ICHUXPOMETD,

KaJIOPUMETP, TEXHOJOIMHU IIOJYUYCHHUA COBPEMCHHBIX MAaTCpHUaloB, B TOM YHMCJIC HAHOMATCPHAJIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaGmonenue narpeBaHus U 1jIaBiIeHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepenne OTHOCUTENHHOM BIIaXKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. dnexmpocmamuxa

DneKkTpu3anus TeJl. DISKTpUUecKHil 3apsia. JIBa Buaa sieKTpudeckux 3apsiioB. [IpoBoaHukw,
JIUAJICKTPUKU U TTOJIYIIPOBOIHUKH. 3aKOH COXPAaHEHUSI SJIEKTPUUYECKOTO 3apsia.

B3zaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3JIEKTpUUECKHUI 3apsi. DIEKTPUUECKOE
nosie. Hanpspok€HHOCTH 3eKTpudeckoro mojis. lIpuHuun cyneprno3uiuu 3JeKTPUYECKUX IOJIEH.
Jlunuu HanpsSHKEHHOCTH SJIEKTPUUYECKOTO OIS,

Pabora cun snexrpocratnueckoro nois. ITorenuuman. Paznocts norenuumanos. [IpoBogHuku u
JUAIEKTPUKU B 3JIEKTPOCTATHUECKOM M0JI€. JusnexkTpudeckas NpoHUIIaEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO  KOHAEHcaTopa. OHEprus
3apsKEHHOIO KOHJIEHCATopA.

TexHuueckne yCTpOHCTBA W NPAKTHUYECKOE MPUMEHEHHE: BJIEKTPOCKOM, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAsT 3allliTa, 3a3eMIJIEHHE JJIEKTPONpPUOOpPOB, KOHACHCATOpP, KOMUPOBATHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[IpoBOITHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3aIUTa.

JIM3TIEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAAM IUIACTHH, PACCTOSHHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit nekmpuueckuil mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CJIOBHUA CYIIECTBOBAHMS AJEKTpUUecKOro Toka. Mcrounnku Toka. Cuna
ToKa. [locTOSTHHBIN TOK.



Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DNEKTPUYECKOE COIPOTUBIICHHE. YIEIBHOE CONpPOTUBIEHHE BeulecTBa. [locienoBarenbHoe,
[apajuIeIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOHUKOB.

Pa6oTa snektpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKa.

DNEeKTpoABMKYIIAasi CHJIa U BHYTPEHHEE CONPOTHBIEHME HMCTOYHMKA TOKa. 3akoH Oma aid
MOJIHOM (3aMKHYTOM) 3yiekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DNEKTPOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTH COIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonnynpoBoguuku. CoOCTBEHHAsI M IPUMECHAs! IPOBOAUMOCTb IOJYNIPOBOJHUKOB. CBOMCTBA P—
n-nepexona. [1osynpoBoAHUKOBEIE TPUOOPHI.

ONEeKTpUYEeCKHH TOK B PAacTBOpPax W pacIUlaBax dJIEKTPOJIUTOB. JJIEKTPOIMTHYECKAS
JUcconuanus. JNEeKTPOIIN3.

OnexTpuueckuil TOK B razax. CamMOCTOSTENIbHBI M HECAMOCTOSTENbHBIM paspsn. MoaHus.
IIna3zma.

TexHHuecKue yCTpoMCTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKU TOKa, 3JEKTpOHArpeBaTebHble MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIH IIHOJl, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIA JHOI,
rajibBaHMKa.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HAIIPSKEHHUS.

3aBUCHUMOCTb  CONPOTHUBJICEHHS LWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOe COeJMHEHUE IPOBOIHUKOB.

[Ipsimoe wu3MepeHHe JNEKTPOABMKYILEH cuibl. KopoTkoe 3aMblkaHuE TIajabBaHUYECKOIO
9JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

H3mepeHne 21IeKTpOABUKYIIEH CUIIbI MCTOYHMKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku Oa3oBoro ypoBHS B 10 Kkiacce OCyHIECTBISETCS C  Y4ETOM
coJiepKaTeNbHbIX MEXIIPEIMETHBIX CBs3€ll ¢ KypcaMM MaTeMaTHKU, OMOJIOTMH, XUMHUH, Treorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnvie nousmus, CBSI3aHHBIE ¢ U3YUYEHUEM METOJIOB HAy4YHOT'O MO3HAHMS: SIBICHUE,
Hay4HbIM (akT, rumnoresa, (Qu3MuUecKas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, HKCIEPUMEHT,
MOJIEJTMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMbl ypaBHEHUH, JMHeWHas QyHKuud, napaboina, runepboia, Ux
rpa@ukd U CBOMCTBA, TPUTOHOMETpUYECKHWE (YHKLIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHI€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIMH HA OCH KOOPAMHAT, CII0KEHHE
BEKTOPOB.

buonozus: Mexannueckoe ABMXKEHUE B KUBOH npupoje, 1uddysus, ocMoc, TEmI000MeH KUBBIX
OpraHu3MoOB (BUIBI TeIUJIONEpenayl, TEIJIOBOE PAaBHOBECHE), DJIEKTPUUYECKHE SBJICHHUS B >KUBOMU

IPUPOJIE.



Xumus: IHACKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJISIpHAsi Macca, TEIJIOBbIE CBOWMCTBA TBEPABIX TEJ, KUAKOCTEH U Ta30B, DJIEKTPUYECKHUE CBOMCTBA
METAJIJIOB, MIEKTPOJINTUYECKAs TUCCOLMALINS, TAIbBAHNKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: TNpeoOpa3oOBaHUE IBUKECHUH C MCIOJIB30BAaHHMEM MEXaHW3MOB, Y4ET TpPEHUs B
TEXHMKE, MOJIIUITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAHEHMS UMITYJIbCAa B TEXHUKE (paKeTa, BOJOMET U
Jpyrue), JBUraTelb BHYTPEHHErO CropaHus, IapoBas TypOMHA, OBITOBOM XOJIOAMJIBHUK,
KOHJMLMOHED, TEXHOJIIOTHH OJIyYE€HUSI COBPEMEHHBIX MaTEpUaJIOB, B TOM YMCJIE€ HAHOMATEpHUaJOB, U
HaHOTEXHOJIOTHH, 3JIEKTPOCTATHUYECKas 3alIUTa, 3a3eMJICHHE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIHI
NPUHTEP, 3JEKTPOHArPEeBaTEeIbHBIC PUOOPHI, TEKTPOOCBETUTENILHBIE TIPUOOPHI, TaJIbBAaHHKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocrossHHBIE MarHWThL. B3anMoIelcTBHE MOCTOSHHBIX MAarHuToB. MarHutHoe nosne. Bektop
MarHuTHOM MHAYKUMU. [I[puHIMO cynepno3uuuu MarHUTHBIX HoJjied. JIMHUM MarHUTHOW MHIYKIUU.
KaptrHa nuHui MarHUTHOM MHYKLIMHU T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHOe 1oJie TPOBOIHUKA ¢ TOKOM. KapTrHa TUHUN WHIYKIIUM MarHUTHOTO MOJIsl JUTMHHOTO
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH ¢ TokoMm. OmbIT Jpcrena.
B3aumoneiicTBre NPOBOJIHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cuia Jlopenna, e€ Moayinb U HampaBjieHue. [[BrkeHHe 3apsyKeHHOM 4YacTUIIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumsl Jlopenna.

SIBneHue  snNeKTpOMarHUTHOW  MHAYKUMHM. [IOTOK  BekTopa  MarHUTHOM  MHIYKLUU.
DIIEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe nanekTpudeckoe Tmoje. JNEKTPOJABIDKYIIAs CHJIa HWHAYKIIMA B TPOBOJHHUKE,
JIBHKYIIIEMCS TTOCTYNATENbHO B OJTHOPOAHOM MarHUTHOM IOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M  MPAKTUUYECKOE TMPUMEHEHHE: TIOCTOSHHbIE  MAarHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEINb, YCKOPUTENHN IIEMEHTAPHBIX YaCTHUILl, UHIYKIMOHHA M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3auMmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHune ANeKTPOMarHuTHOM MHIYKIUH.

ITpaBuio Jlenna.

3aBUCUMOCTh DJIEKTPOJABMKYIIEH CHIIBI WHIYKIIMA OT CKOPOCTH W3MEHEHWS MarHUTHOTO
MOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.



I/ICCJIGI[OBaHI/Ie HQFICTBHSI MOCTOAHHOI'O MaroiuTa Ha paMKy C TOKOM.
I/ICCJIGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUmMHble KOJ1€0AHU

Konebarenbnas cucrema. CBOOOHBIE MEXaHUYECKHE KoJieOanus. ['apMOHMYecKHe KoJeOaHwUs.
[Tepuon, wacrora, amrmmutyaa u (asza konebanuid. [IpyKuHHBIN MasSTHHK. MaTeMaTH4ecKUi MasiTHUK.
YpaBHeHHE rapMOHHUYECKUX Kosiebanuil. [IpeBpalenune sHepruu npyu rapMOHHUECKUX KOJICOaHHSIX.

KoneGartenbubiii  koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KojJeOaHUs B  HJICATHHOM
K0JIe0aTEIbHOM KOHTYpe. AHAIOTHS MEXIY MEXaHHMYECKUMHU M AJICKTPOMATHUTHBIMU KOJICOAHHSIMH.
®opmyna TomcoHna. 3aKOH COXpaHEHHSI SHEPTUU B HICATHHOM KOJIeOATEIIbHOM KOHTYpE.

[IpencraBienne o 3aryxaomux KojeOaHusX. BbIHYXJIEeHHbIE MEXaHUYECKHE KOJIeOaHMUs.
Pe3onanc. BeinyKIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

ITepemennbiii TOK. CHHYCOMJQIbHBIA IEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJTBI TOKA U HANIPSDKEHUS.

Tpanchopmarop. [IpousBoacTBo, mnepenaya U MOTPEOTICHHE OSIEKTPUUYECKOM  IHEPrHH.
OKOJIOTMYECKUE PHUCKM TpPU  IMPOU3BOJACTBE  3jeKTpodHepruu. KynbTypa  HCHOIb30BaHUs
AJIIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HHU.

TexHudeckue yCTpOWCTBA M INPAKTHUYECKOE NPUMEHEHHUE: DJIEKTPUYECKHHA 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTelabHOW CHUCTEMbI (IIPYXUHHBIA WIM MaTeMaTUYeCKUi
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbl  (3aBUCMMOCTH ~ CHUJIBI  TOKA W HAamNpsOKEHUS  OT  BPEMEHHW) 17
AIIEKTPOMATrHUTHBIX KOJICOAHUIH.

Pe3onanc mpu TmoCienOBATETHHOM COCIUHEHHH PE3UCTOPa, KATYIIKH HWHAYKTHBHOCTH H
KOH/JIEHCATOopa.

Mopenb TUHUY AIEKTPOIEpeaAUN.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

WccnenoBanue 3aBUCHMOCTH TEpUOJAa MabIX KOJIEOAHWW Tpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Tpy3a.

UccnenoBanue nepeMEeHHOr0 TOKa B LENU U3 MOCIEAOBATEIbHO COCAMHEHHBIX KOHIEHCATOPA,
KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUmMHbLE 80 IHbL

MexaHndeckne BOJIHBI, yCJIOBUS pactpocTpaHeHus. [lepuon. CKopocTh pacnpocTpaHEHHS U
nnuHa BONHBL [lomepednsle W mpoaosbHbIe BOJNHBL WHTEephepeHtns u nudpaxius MEeXaHUYeCKHX
BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBI. YCJIOBHS M3JyUY€HHsI DJIEKTPOMarHUTHBIX BOJH. B3amMmHas
opueHTtanus BekTopoB E, B, V B snexrpomarautHON BosiHE. CBOWMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpaXKeHUe, peJIoMJICHHE, MOJIsIpU3aIus, mudpaxius, uHTepdepeHIus. CkopocTb
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana smekTpoMarHuTHEIX BOJTH. [I[puMeHEeHHE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.



DNEKTPOMarHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeibl.

TexHuueckue yCTpOMCTBAa W MPAKTHUUECKOE MPUMEHEHHE: MY3bIKaIbHbIE HMHCTPYMEHTHI,
yIbTPa3ByKOBasl IUAarHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paauonpuEMHIK, TeJIEBU30pP, aHTEHHA,
tenedon, CBU-nieup.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE MONEPEYHBIX U MPOJIOJIHHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue orpaskeHus: U MpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue nnrepdepeHuny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenne cBsi3u rpOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYJIOM U YaCTOTON KOJeOaHuH.

HccnenoBanue CBOICTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HUE, MPEJIOMIICHHE, MOJSpU3alus,
nudpakiys, HHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpssMonuHelHOE pacpoCTpaHEHHUE CBETA B OAHOPOAHOM cpexe. Jlyu
cBeta. ToueyHbIl UCTOYHHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpaskeHus cBeTa. [locTpoeHne n300pa>keHu B IIIOCKOM 3epKalie.

[Ipenomnenue ceta. 3aKOHBI TPEIOMIICHUSI CBeTa. AOCOJIOTHBIA MOKa3aTelb MPEIOMIICHUS.
ITonnoe BHyTpeHHEE OoTpaxkeHue. [IpeenpHblil yroi IOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

Cobuparoiue U paccenBaronie JuH3bL. ToHKas nruH3a. DOKyCcHOE pacCTOSHME M ONTHYECKas
cuia TOHKOUM JuH3bL. [locTpoeHne n300pakeHUi B COOMPAOIINX U pacCeHBAIONINX JIMH3ax. Dopmyra
TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBacMOe JTHH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Matepdepenuus csera. KorepeHTHbIe MCTOYHUKU. YCIOBUS HAOIIOICHUS
MaKCHMyMOB M MHHHMYMOB B HMHTEP(PEPCHIMOHHOW KApTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. JudpakunonHas pemérka. YciaoBue HAOTIOACHHS TIAaBHBIX MaKCHMYMOB
IIPY MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE MPUMEHEHHE: OuKM, Jiyna, (oToammapar,
MPOEKIIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas ONTHKA, MU(PAKIMOHHAs peréTka,
MOJISIPOU.

Jlemoncmpayuu

[TpstmonuHeHOE pacipocTpaHeHNe, OTpaKeHUE U MpeoMieHne cBera. Onruyeckrue npudopsl.

[TostHOE BHYTpEHHEE OTpakeHne. Mozienb CBETOBOA.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHiinm creTa.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIIBIO TPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHUS CTEKIIa.

UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.



Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
I'paHunBl NPUMEHMMOCTH KJIACCUYECKOM MeXaHMKU. llocTymarsl crnenuanbHOM —TEOpUH
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IIPUHLIAII OTHOCUTEIBLHOCTH
OWHIITEWHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPALLEHUE JITHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.
CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEIATUBACTCKON YaCTHULBI. DHEPIUs MOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuol K6anmoeoii onmuKu

®otonbl. @opmyna [lmanka cBA3u dHEpruM (GOTOHA C €ro YaCTOTOW. DHEPrus W HMITYJIbC
dboToHa.

OtkpeiTue U uccnenoanue Gorordpdexra. Onbitel A. I'. CroneroBa. 3akonsl (oTorddexTa.
VYpaBuenue DitHmreiiHa i Gotorddexra. «KpacHas rpanuma» Gotorddexra.

Hasnenue ceera. Onbrtel [1. H. JleOenena.

XUMHYECKOe JICHCTBUE CBETA.

TexHuueckue yCcTpOWCTBa U MpPaKTHYECKOE MpHUMEHeHue: (oTodneMeHT, (HOTOJATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®otoa(eKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gpotodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pezepdopna mo paccessHuro o -uactuil. [ImanerapHas Monenb
atoma. [loctynatel bopa. U3nydyenue u nornomienne GOoTOHOB MPU MIEPEXOE aTOMa ¢ OJJHOTO YPOBHS
SHEepruu Ha Apyroil. Buasl cnektpoB. CriekTp ypOBHEH SHEPrUM aToMa BOJOPO/Ia.

BonnoBele cBolicTBa yactull. BosHel 1e bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHuuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN aHau3 (CIEeKTPOCKON),
Ja3ep, KBaHTOBBI KOMITBIOTED.

Llemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Hab6nronenue nuHENYaTOro CrekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, J10Ka3bIBAIOIIUE CIOXKHOCTb CTPOEHMs sAapa. OTKpBITHE pajMOaKTUBHOCTH.

OnbIThI Pe3epq)opﬂa 10 OMPECACIICHUIO COCTAaBa PAANOAKTUBHOI'O U3JTYUCHUA. CBoiicTBa am,q)a-, 6CTa-,
raMmma-us3IyudCHUs. Biusane PaaOaAKTUBHOCTH HA JKUBBIC OPraHU3MBI.

OtkpeiTHE TIpOoTOHAa W HeWTpoHa. Hykmonuas monens siapa ['eitzenOepra—MBanenko. 3apsia
anpa. MaccoBoe uucino sijipa. M30Tomnsl.

Anbda-pacniaa. DIeKTpOHHBIH W MO3UTPOHHBIA OeTa-pacman. [amma-uznydenue. 3aKoH
paZoaKkTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. AnepHble cuiibl. JlegekT macchl sapa.



Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii peaktop. Tepmosaepusiit cuates. [IpobnemMbl U NEPCHEKTUBBI SCPHONU SHEPTETUKH.
DKOJOTUYECKHE ACTIEKTHI AI€PHON SHEPTETUKHU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHuueckue yCTpOCTBA W NPAKTUYECKOE NPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi ObomoOa.

Jlemoncmpayuu

CuéTuMK MOHU3HUPYIOLIUX YaCTHULl.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMHUH.

Bun 3Bé31H0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, UX BUIUMOE ABH)KECHHUE.

ConHeynas cucrtema.

Connue. ConneuHasi akTuBHOCTh. Mctounuk sHeprun ConHua u 3BE31. 3BE3/bI, UX OCHOBHbBIE
XapakTepUCTUKU. JluarpamMmma  «CHEKTPAJIbHBIA  KJIACC — CBETUMOCTH». 3BE3/bI  TJABHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) JUIsl 3BE3]1 TJIaBHOM MOCIEA0BATEIbHOCTH.
Buyrtpennee crpoenue 3B€311. CoBpeMEHHbIE IPEACTABICHUS O MPOUCXOXKACHUH U 3BoTtounu ConHia
1 3BE3/1. DTaIlbl )KU3HU 3BE3]T.

Mnineunsiii [lyte — nama [amakTtuka. Ilonoxxenne u nBmwxkenue Connna B ['amaktuxe. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacuiupenne Beenennoii. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus bonbiioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habmronennss HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH ISt
ONpeseNieHUs] TOJIOKEHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHBIE CO3BE31Us
CeBepHOro nonymapus 1 sipkue 3BE3/bI.

HaGnronenus B teneckon JlyHsl, mnanet, Miieunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Pons ¢u3uku U acTpOHOMHU B SKOHOMHUYECKOH, TEXHOJIOTMUECKOM, COIMATbHON U ITHYECKOM
cepax NeATeNbHOCTH YEJIOBEKa, pOJib U MECTO (M3UKM U aCTPOHOMHH B COBPEMEHHOW Hay4HOMU
KapTUHE MHpPA, posib (PU3NYECKON Teopuu B POPMHUPOBAHUU MPEICTaBICHUM O (HU3MUECKON KapTUHE
MUpa, MecTo (u3ndYeckol KapTUHBI MHpa B OOIIEM pSAIYy COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEJCTABICHUI O IPUPOJIE.

MexnpeamMeTrHblie CBSI3U

N3yuenne kypca ¢usuku Oa3oBoro ypoBHS B 11 Kiacce OCYIIECTBISIETCS C  Y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMU MaTeMAaTUKH, OMOJIOTUHU, XUMUH, reorpaduu u
TEXHOJIOT M.

Mesicnpeomemnvie nousamus, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAy4YHOT'O TO3HAHMS: SIBICHUE,
Hay4yHBIH (akKT, TUMoTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TeOopws, HAOIIOJeHHE, IKCIEPHUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHHUI, TpPUTOHOMETpUYECKHE (YHKLUUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX IMPOEKINHU



Ha OCH KOOPJHMHAT, CI0KEHUE BEKTOPOB, POU3BOIHBIC AIEMEHTAPHBIX (YHKIMN, PU3HAKU MTO100US
TPEYroJbHUKOB, ONPE/ICICHUE IUIOIAIU TNIOCKUX (Uryp U 00bEMa Tel.

Buonozus: snexTpudeckue sBICHUs B KUBOH HpUpOJE, KojeOaTelbHbIE IBMKEHHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOU IIPUPOAE, AEUCTBUE PAIUALIMU HA KUBBIC OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIINYECKAsE CTPYKTYpa TBEPABIX TEJI, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIBHBIN aHAIN3.

l'eoepaghus: marHuTHbIE MOJIIOCA 3€MIIM, 3aJIeKM MAarHUTHBIX pyA, (OTOChEMKA 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIICTPSACECHUM.

Texnonocus: NUHUM DJIEKTpOIEpeNad, TEHEpPAaTop IEPEMEHHOIO TOKa, 3JIEKTPOJBUIATEIb,
WHAYKIMOHHAs Te4yb, pajap, paauONpUEMHHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



1. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O IPEJMETA

OcBoenue yyeOHoro npeamera «Pu3nka» Ha ypoBHE cpeaHero odero oopasobanus (6a30BbIi
YPOBEHb) JOJDKHO OOECIEYHUTh JOCTH)KEHHE CIICAYIONIMX JIMYHOCTHBIX, METalpeIMETHBIX |
IPEMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pe3yNbTAaThl OCBOCHHS YydeOHOTO mpenmera «Du3uka» TOIDKHBI OTpPaXKarh
TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcsi PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIUEH JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTALM, MO3UTHBHBIX BHYTPEHHUX YOCKICHUM,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IICHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACHIMPEHUE >KU3HCHHOTO
OTBITAa W ONBITA JIEATEIHHOCTH B TPOIECCE peaar3allid OCHOBHBIX HAMPaBJICHHIA BOCIHUTATEIHHON
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH TPAKIAHCKON MO3UIUU 00YYAIOMIErOCsi KaK aKTUBHOTO U OTBETCTBCHHOTO
YJIeHa POCCUICKOTO O0IECTBa;

OPUHITHE TPAJUIUOHHBIX OOIIEYETIOBEUECKUX TyMAHUCTUYECKUX U JAEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HHTEpECax TIPaKTaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHHU3AIINH;

YMEHHE B3aMMOJICHCTBOBATH C COIIMATIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIUSMU U
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH POCCUMCKOM IPpaKTAHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM POCCUHUCKUX YUYEHBIX B
obsacti UMK U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIIEeHUs, OPHUEHTUPYACh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCATCILHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas ICTETHKY HAyYHOTO TBOPYECTBA, MPUCYILETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3nu4HbIM chepam mpodecCHOHATBHON EATENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
bu3uKOl W TEXHUKOH, YyMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymeld mpodeccun u
peaT30BBIBATh COOCTBCHHBIC )KM3HCHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M camMoOOpa3oBaHHUIO B obOiactu (u3uku Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c()OPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KYJIBTYpbl, OCO3HaHWE TJIOOATHLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIeM;

TUTAHUPOBAHKME W OCYILIECTBICHHE JEHCTBUI B OKpYKAIOILIEH cpele Ha OCHOBE 3HaHUs Iienei
YCTOHYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIpeHre OIbITa JCSITeIPHOCTH JKOJOTHYESCKON HAMPaBICHHOCTH HAa OCHOBE HMMEOIIUXCS
3HaHUU N0 (HU3HKE;



7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bU3HYEeCKON HAYKH,

OCO3HAHHWE IEHHOCTH HAYYHOH IEeSATEIBbHOCTH, TOTOBHOCTH B TIpOIlecCe HM3YYCHUS (UBHKH
OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIILHOCTE MHAWBUAYAJIbHO U B I'PYIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornveckue AecTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh M aKTyallU3UpOBaTh IMpoOJieMy, paccMaTpuBarh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh [TApAaMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbiBaTh IUIAH pELIEHMs] NMPoOJieMbl C YYETOM aHajau3a HMMEIOLIUXCS MaTepUalbHBIX U
HeMaTepualbHbIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JIESATEIIBHOCTb, OLEHUBATh COOTBETCTBHE pE3YyJbTATOB LEJSM,
OLICHUBATh PUCKHU MOCIIEACTBUI ESITEILHOCTH;

KOODJAWHUPOBATh W  BBINOJNHATH pabOTy B YCIOBUSIX pEabHOTO, BHUPTYAIbHOTO W
KOMOMHHMPOBAHHOT'O B3aUMO/ICICTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBarebCcKue AeiCTBUA:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSMHI M METOAaMU (PU3NIECKOI HAyKH;

BJIAJICTh HAaBBIKAMH y4eOHO-HUCCIIE0BATENILCKOM U IPOSKTHOM JIEATENFHOCTH B 001aCTH (PH3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOKMCKY METO/OB PelIeHus 3a7a4d (HhrU3uuecKoro
COJIepXKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOA0B ITO3HAHUS;

BJIAQJIETh BUAAMU JEATEIbHOCTH IO TMOJIYYEHHI0 HOBOTO 3HAHUS, €ro HWHTEpIpeTalnH,
peoOpa3oBaHUI0 U NMPUMEHEHHUIO B Pa3jIMYHbIX Y4E€OHBIX CUTYyallUsX, B TOM YHUCIE NPHU CO3JAaHUU
y4eOHBIX IPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh TPUUMHHO-CJIEACTBEHHBIE CBSI3U M aKTyallM3UPOBATh 3a/1auy, BbIABUTATh TUIIOTE3Y €€
pelIeHns, HaXOJUTh apryMEHTHI JJIs JOKa3aTelbCTBA CBOMX YTBEP)KICHHI, 3a/l1aBaTh MapameTpsl U
KPUTEPHUU PEIICHHUS;

AQHAJIM3UPOBATH MOJTYYEHHBIE B XOJI€ PEIICHUS 3aJla4d Pe3yJIbTaThl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHON NESTENbHOCTH, B TOM
YHClie IPU U3YYEHUN (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMEThb MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIE TTOIXOIbI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABbIKAMU MOJTyYEHHUS] HHPOpMAIUN PU3NIECKOTO COAEPKAHUS U3 HCTOYHHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIbHO OCYLIECTBIATh IOUCK, AaHAJINW3, CHUCTEMATHU3allMI0 W HHTEPHPETALUI0
uH(pOpPMAIIUK PA3IUYHBIX BHIOB U (JOPM MPEIACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX TEXHOJOTHHI B pelIeHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX UM OpraHU3allMOHHBIX 3aJad C CcoOJifojieHneM TpeOoBaHUM



OPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHHUSI, TPABOBBIX M ITUYECKUX HOPM,
HOpM UH(POPMAITMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJCPKAHUS B PAa3IMYHBIX (hopMaTax ¢ y4d€TOM Ha3HAYCHUS
UHPOpPMALIUM W UEJNEeBOH ayJAMTOpWUHU, BBIOMpAs ONTUMAIBHYIO (GOpPMY TMPEICTaBICHUS U
BU3YaIH3aIiu.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOM NEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOKO TOUYKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHIyaIbHON paboTHI;

BbIOMpPATh TEMAaTHKy U METOJbl COBMECTHBIX JEMCTBUH € yd4yé€TOM OOIIUMX HHTEPECOB MU
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LIEJI1 COBMECTHOMU JIE€ATEIbHOCTH, OPraHU30BbIBATh U KOOPIAUHUPOBATH JECHCTBHS 110
€€ NOCTHKECHMIO: COCTAaBJATH IUIAH JEHCTBHMM, pacIpeAcsaATh POJM C y4€TOM MHEHHMHM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJa M KaKJOI'0 Y4YaCTHMKA KOMaHJbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HAECH C IO3UMLIUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IMYHBIX CUTyalUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranmu3anus:
CaMOCTOSITEJIbHO  OCYILECTBJIATh IMO3HABATENbHYIO JEATENIbHOCTh B 00JacTU (GU3MKUA U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIBHO COCTABJIATh IUIaH PEIIEHHs pacd€THbIX M KadyeCTBEHHBIX 3aJay, IUIaH
BBITTOJIHEHUS TIPAKTUYECKOM paboThI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
IIPEANIOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;
JienaTh OCO3HAHHBIM BbIOOpP, apryMEeHTHpOBaTh €ro, OpaTb Ha ceOsg OTBETCTBEHHOCTh 3a
pelIeHuE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO APYAMIMHU B 00JACTH (PU3UKU, MOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCHTb KOPPEKTHBBI B JESTENbHOCTb, OIIEHUBAThH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;
BJIaJICTh HABBIKAMU I1O3HABATENbHOU pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU U
MBICIIUTENIBHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHUKEHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTATOB EATEIbHOCTH;
NpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA,;
MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;
IpHU3HaBaTh CBOE MPABO U IPABO APYTUX HA OIIHUOKU.



B mpomecce pocTHKeHHMS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMbI MO (PH3UKE JUIS
YPOBHSI cpenHero oOmero o0pa3oBaHus y OOYYaIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuii ChpopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CHOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHOH SMOIIMOHATLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAaHHUsI, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 34
CBOE IMOBEACHHUE, CIOCOOHOCTH aJalNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHHUSIM M MPOSBISATH
TUOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBALIMY, BKIFOYAKOUIEH CTPEMIICHHE K JOCTHXKEHHIO LIETN U YCIIEXY, ONITUMU3M,
WHULMATUBHOCTb, YMEHUE ACUCTBOBATh UCXOs U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh SMOLMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPAWBAaTh OTHOIIEHUS C JPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOydyenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPHPOBATh HA MPHUMEpPax pojb M MecTo (U3MKA B (OPMHPOBAHUU COBPEMEHHOM
HAay4yHOW KapTHHBI MHUpPA, B Pa3BUTHM COBPEMEHHOW TEXHUKUM W TEXHOJIOIMH, B IPAKTHYECKON
JESATEIIBHOCTH JIIOJEH;

YUUTHIBaTh T'PAHULIBI MPUMEHEHUS H3YUYEHHBIX (U3MYECKUX MOJENIel: MaTepuaibHas TOuKa,
WHepIanbpHas cucTeMa oTcuéra, abCOIIOTHO TBEPIIOE TEJO, WACATBHBIA a3, MOJIEIH CTPOSHHS Ta30B,
AKHUJIKOCTEH U TBEPABIX TEJ, TOUCUHBINA AJIEKTPUUYECKHUM 3apsaa IPU pelIeHnH (GU3NUECKUX 3a]1a4;

pacrio3HaBath (hpu3nyeckue ABJICHUs (IIPOLIECCh) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHHKHU,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHMsI BEIIECTBA U DJIEKTPOAUHAMHMKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE JABM)KEHUE, CBOOOIHOE Ma/ieHue Tell, ABUKEHHUE 10 OKPYKHOCTH,
UHepIUs, B3auMoieicTBre Tel, 1uddy3us, OpoyHOBCKOE ABMKEHHUE, CTPOCHUE )KUIKOCTEH U TBEPABIX
TeJ, U3MEHEeHHue 00bEMa TeJl NpU HarpeBaHUU (OXJIAXKAECHUH), TEMJIOBOE pPaBHOBECHE, HCIApEHUE,
KOHJEHCAllUs, IUJIaBJICHUE, KpUCTAUIM3alMsl, KUIIEHUE, BIaKHOCTh BO3/yXa, MOBBILIIEHHE JaBJICHUS
raza Nnpu €ro HarpeBaHMM B 3aKPbITOM COCYZ€, CBSI3b MEXAY IMapaMeTpaMu COCTOSIHHS Ta3a B
M30IIPOLECCAX, JIEKTPU3ALUS TeJl, B3aUMOJIECHCTBUE 3aps/I0OB;

OIUCBIBaTh MEXaHMYECKOE JIBUKEHUE, UCIOJb3yd (PU3NYECKHE BETUYMHBL: KOOpJIMHATA, MYyTh,
nepeMenieHle, CKOpoCTb, YCKOpPEHHEe, Macca Tela, Cuja, UMIYJIbC Teja, KUHETHYecKas JSHeprus,
NOTEHLIMAJbHAsL JHEpPrusi, MeXaHudeckas pabdoTa, MeXaHWYecKas MOLIHOCTh; IpU OMNHMCAHUU
NPaBUIbHO TPAKTOBATh (U3NYECKUN CMBICT HMCHOJIb3YEMBIX BEJIMUYMH, UX O00O3HAUYECHUS U €IUHUIIBI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUHUHY C IPYTUMHU BEIMYHMHAMU;

OINMCHIBATh U3YUYEHHBIE TEIJIOBbIE CBOMCTBA TEJN U TEIJIOBbIE SIBJICHMS, UCIONIB3Ys (hU3HUEcKHe
BEJIMYMHBI: JJaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssl KUHETHUecKas dHEpPIrus XaoTHYECKOIro JBHKEHUS
MOJIEKYJI, CPEIHEKBaJpaTHUYHas CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPIus,
pabota raza, ko3(p(QUIMEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO ABHraTels; MPU OMMCAHUM MPABUIHHO
TpPakToBaTh (PU3UYECKUN CMBICT HCIOJB3YEMBIX BEIUYMH, UX O00O3HAYEHMs] M €AMHMIIbI, HAXOAUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh H3YYECHHBIE DIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHE SIBJICHUS
(mporecchbl), MCMONB3Ys (U3NYECKHE BETUYMHBL DJICKTPUYECKUH 3apsi, DJEKTpUYECKOoe IoJe,
HANpPsDKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB; MPU OMUCAHUM MPAaBUIBLHO TPAKTOBATh



(¢u3MUeCKUil CMBICI HCIOIB3YEMbIX BEIMYUH, UX O00O3HAUCHUS M EIWHHIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETUYHMHAMU;

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl U SBJIEHUS, MCIOJb3Ys (U3NUECKUE 3aKOHBI MU
NPUHIUIBEL: 3akoH BcemupHoro tsroteHus, |, |l u Ill 3akonsr HploToHA, 3aKOH COXpaHEHHS
MEXaHUYECKOW SHEpruH, 3aKOH COXPAHEHHUS HMITYJIbCa, MPUHLUUI CYINEPHO3ULUU CHJI, MPHHLIUI
paBHOIIPABUSl HHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHMUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CPEHEN KMHETUYECKOM SHEPIruu TEIUIOBOIO JIBUKEHUS MOJIEKYII C
abCOJIIOTHOW TeMIlepaTypol, MEpBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsiza, 3akoH KynoHa, mpu 3TOM pa3ingark CIOBECHYIO (JOPMYIMPOBKY 3aKOHA, €M0 MaTEMaTUYECKOe
BBIPAXEHUE U yCJIOBUS (TPaHULIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPHUHIUIBI JEHCTBUS MAIlIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3yInyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBIMOJIHATh 3KCIIEPUMEHTHl II0 MCCIENOBaHHUIO (DU3MYECKMX SBIEHUH M IPOLECCOB C
UCTIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUH, MpH 3ToM (HopMynupoBaTh mpolieMy/3aiady u
TUIOTE3y y4eOHOTo SKCIEpUMEHTa, COOHMpaTh YCTAaHOBKY W3 MPEIUIOKEHHOTO 000pyIOBaHHA,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYILECTBIIATh NMpPsIMblE U KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BEJIWYMH, NIPH ITOM BBIOMpAThH
ONTUMAJIBHBIA CIOCO0 HM3MEPEHUs M MCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH MOTPEIIHOCTEN
U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAYy (U3MYECKMMH BEIMYMHAMM C MCIIOJIb30BAaHUEM MPSMBIX
U3MEPEeHUl, MpU STOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHUPOBATh pE3yjibTaThl IOJYyYEHHOH
3aBHCUMOCTH (PU3UYECKUX BEIMYMH B BUJAE TAOMHMI U TpadUKOB, JENaTh BBIBOJBI IO pe3yiabTaTaM
UCCJIE/IOBAHMUSI,

coOuro1aTh MpaBuiia 0E30MacHOrO TPyJAa MpH MPOBEJCHUU UCCIIEIOBAaHUM B paMKax y4eOHOro
JKCHEPUMEHTa, Y4eOHO-MCCIIEOBATENbCKON W IMPOEKTHOW JEATENIbHOCTH C HCHOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYI0BaHUS;

pemath pacy€THbIE 3aJa4M C SBHO 33JaHHON (U3MYECKOM MOJENbI0, UCTOJb3Ys (PU3NYECKUE
3aKOHBI U MPUHIIMIIBL, HA OCHOBE aHaJIM3a yCJIOBUS 3a]laud BHIOUPATh (PU3HUECKYIO MOJEIb, BBIIEIATh
¢u3nyeckue BETUYMHBI M (OPMYJIbl, HEOOXOOUMBIE Ul €€ pEeLIeHHs, NPOBOIUTH pPACUETHI U
OLICHUBATh PEAIbHOCTb MOJIyY€HHOTO 3HaYeHUsI (PU3NUECKON BEIHUUHBI,

pemarh KadyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUYMBYIO IIETIOUKY
paccyXIeHUI ¢ ONOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIOJIb30BaTh MIPU pelIeHUH Y4eOHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHU JUIS
MOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAUMU U TNPECTaBICHUS Y4eOHOW M Hay4yHO-TIOMYJSIPHOU
UHPOpPMALIUK, TIOTYYCHHOW W3 pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH AHAIH3UPOBATH TOTY4aeMYIO
UH(OPMALINIO;

IPUBOIUTH NMPUMEPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKHE 3HaHMS MO (PU3MKE B MOBCEAHEBHOW >KM3HU JUIsl oOecrieueHus
0€30aCHOCTH NpH OOpAIIeHUH C NPUOOpPaMU W TEXHUYECKHMMH YCTPOWCTBAMHM, Ul COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlei cpejie;

paboTaTh B TIpYIIE C BBHIMOJIHEHHEM pPa3IMYHBIX COLMAJBHBIX pOJIEH, IUIAHUPOBATh PaboTy
TPYNIbI, PallOHAIBHO pacHpeNeNiaTh 00S3aHHOCTH M IUIAHUPOBATh JEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJeKBaTHO OILIEHMBAaTh BKJIAJ KaXJIOT0 W3 YYaCTHUKOB TPYNNbl B peIICHUE
paccMaTpuBaeMOi MPOOIIEMBI.

K xonmy obyuenuss B 11 kJjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:



JEMOHCTPUPOBATh HA MpHMEpax pojb U MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJOIMM, B IPAKTUYECKOU
NEeSITeIbHOCTH JIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh ~ IPAHUIBI  [PUMEHEHUS  W3YYEHHBIX  (U3MYECKMX  MOJENeH:  TOYEeUHbIH
AIIEKTPUYECKUI 3apsil, JIyd CBETA, TOUEUHBIM MCTOYHUK CBETA, siIEpHAs MOJENb aroMma, HYKJIOHHas
MOJIENIb aTOMHOT'O Si/Ipa MPH peleHNH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE sIBIEHUS (IPOLECChl) U OOBACHATH HUX HA OCHOBE 3aKOHOB
JIEKTPOJUHAMUKA M KBAaHTOBOM (PU3MKHU: 3JEKTpUYecKas IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MArHUTHOE IEHCTBUS TOKA, B3aUMOJEHCTBHE MAarHUTOB, IEKTPOMArHUTHasE MHIYKLNS,
JEICTBME MarHUTHOIO TOJS HA IPOBOAHMK C TOKOM M JBIKYILMHCS 3apsll, 3JIEKTPOMArHUTHBIE
KoJIeOaHUsT W BOJIHBL, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaKEHHE, IPEOMIICHHUE,
uHTephepeHIys, Tuhpakius U MoJIIpU3alMs CBETa, AUCHEPCUs CBETa, (POTOINEKTPUUECKU YPPeKT
(potoaddexr), cBeToBOe aBleHHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aromMa BOJOpOa,
€CTECTBEHHAsl U UCKYCCTBEHHAs pa0AKTUBHOCTb;

ONMCHIBaTh HM3YYEHHBIE CBOMCTBA BEIIECTBA (RJIEKTPUYECKHE, MArHUTHBIE, OINTHYECKUE,
JJIEKTPUUECKYIO TPOBOAMMOCTb pa3IMYHBIX Cpell) M DSJICKTPOMArHUTHBIE SBICHHS (IIPOLIECCHI),
UCTONB3Ys (PU3MUECKUE BENUYHMHBL: IEKTPUUECKUI 3apsill, CUila TOKa, IEKTPUUYECKOE HaIpsKEHHE,
AIIEKTPUYECKOE CONPOTHUBIIEHHE, PAa3HOCTh HMOTEHLHUANOB, AJIEKTPOJABMKYIAs Ccuia, padoTa TOKa,
MHAYKLIMS MarHUTHOTO mouid, cuja Amriepa, cwia JlopeHla, MHIYKTMBHOCTb KaTYIIKH, SHEPrus
3JIEKTPUUECKOT0 M MarHUTHOTO IOJIeH, MEepUuoJ] M 4YacToTa KosebaHui B KojeOaTeIbHOM KOHTYpE,
3apsil M CWiIa TOKAa B IPOLIECCE T'apMOHMYECKHUX 3JIEKTPOMArHUTHBIX KoseOaHWH, (OKycHOe
paccTosiHME W ONTHYECKas CHJIa JIMH3BI, IIPH OMUCAHUU MPABHIBHO TPAKTOBATh (HU3UUYECKHIA CMBICT
UCTIOJIb3YEMBIX BEIMYMH, NX 0003HAYECHUS U €IWHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKyI0 BEIMUUHY C IPYTHMHU BEIMYMHAMU;

OIUCBIBATh M3YYEHHBIE KBAaHTOBBIEC SIBICHUS U MPOLECCHI, UCHOJb3Yd (U3NUECKUE BETUYHHBI:
CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPIHs U UMIYJIbC (OTOHA,
nepuoj, TMojypacmaja, JHEprusi CBS3M AaTOMHBIX SA€p, NpPU OMNHCAHUM MPABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI MCIOJB3YEMbIX BEIMYMH, MX O0003HAu€HHs M €IMHMIIbI, YKa3bIBaTbh (POPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (U3UUECKYIO BEIMYMHY C JIPYTMMH BEIMYMHAMHU, BBIYUCIATH 3HAUYEHUE
(U3UYECKON BEIMYUHBL;

AHAIN3UPOBATh (U3MUYECKHUE TMPOLECChl M SIBICHUS, HWCIONB3YysA (U3MUEecKHe 3aKOHbl U
IPUHLMIBL 3aKOH OMa, 3aKOHBI ITOCJIEOBATEIBHOTO M NApAJIJIEIBHOIO COCIUHEHUS MPOBOJHUKOB,
3akoH  Jlxoyna—JIeHnma, 3akoH  JJIEKTPOMAarHUTHOM  WHAYKLUWH, 3aKOH  MPSMOJMHEHHOIO
pacnpoCTpaHEHUs] CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIIEHUS CBETa, YpaBHEHHE
OiiHmTeHa a8 goro3ddexTa, 3aKOH COXpAaHEHHs] SHEPrHH, 3aKOH COXpPAHEHMs] UMIYJbCa, 3aKOH
COXpaHEHHUsI JIEKTPUUECKOIO 3apsA/a, 3aKOH COXPAaHEHUs] MAacCOBOIO 4HMCIa, MOocTynaTsl bopa, 3akoH
pPalMOaKTUBHOIO pachaga, HOpU HTOM pasiuyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAXKEHHUE U YCIOBUS (IpaHULlbl, 00JaCTH) TPUMEHUMOCTH;

OTpeeNATh HAlpaBJI€eHUE BEKTOpAa MHAYKIMHM MArHUTHOTO IOJISI MMPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH M OIHCHIBATh N300pa’keHNE, CO3/1aBAEMOE TNIOCKHM 3€pKaioM, TOHKOH JINH301;

BBIMOJHATh OKCHEPUMEHTHl 10 MCCIEAOBAHUIO (PU3NYECKUX SIBICHUH U TPOLECCOB C
HCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM: MPHU 3TOM (OpMYyIUpPOBaThH MpolieMy/3agady u
TUIOTEe3y Yy4eOHOro »SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY H3 MPEIIOKEHHOT0 000pylOBaHMA,
IIPOBOJIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISATh MPSAMbIE U KOCBEHHBbIE M3MEpPEHUs] (PU3NUYECKUX BEIMYMH, NPU 3TOM BBIOMpATH
ONTUMAJIBHBIA CIOCO0 M3MEpPEeHUs M MCMOJIb30BaTh H3BECTHBIE METOJbl OLEHKH MOrPEelIHOCTeN
U3MEPEHUI;



HCCJICIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYHMH C MCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUN: TIpU
ATOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yabTaThl MOTYYCHHONW 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYHH B BUE TAaOIHII U TPa(HKOB, AeTaTh BBHIBOBI 110 PE3yabTaTaM HCCIICIOBAHMUS;

coOuroIaTh TpaBuiIa 0E30MMacHOTO TPYAA MPH MPOBEICHHH HCCICOBAHUI B paMKax ydeOHOTO
IKCIEPUMEHTa, Y4eOHO-MCCIIEOBATENILCKOM W TMPOEKTHOW JEATENIbHOCTH C HCHOJIb30BAaHUEM
MU3MEPUTENIbHBIX YCTPOUCTB U JIA0OPATOPHOTO 0OOPYIOBAHHS;

pemarh pacy€THBIC 3aJ]aud C SBHO 3aJlaHHON (PM3UYECKOW MOJENBIO, UCTONB3Yys (U3NYECKHE
3aKOHBI U MIPHHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33J]aud BHIOUPATh (YU3UYECKYIO MOJICNb, BBIICIIATh
¢u3nveckue BETUYMHBI M (HOPMYIbI, HEOOXOOMMBIC Ui €€ pEIICHUs, MPOBOAHUTH PACUETHl H
OIICHUBATh PEATLHOCTh MOJIYYCHHOTO 3HAYCHHS (PU3NUECKON BETHYMHBI,

pemaTth KaueCTBEHHBIC 3a/Jaud: BBICTPAaWBaTh JIOTUYECKH HEMPOTHBOPEYHUBYIO IICTIOYKY
pacCyKICHUH C ONIOPON HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBIICHHUS,

UCIIOJIB30BaTh MIPH PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MOWCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALUHA W TPEICTABICHUS YYCOHOW WM HAY4IHO-TIOMYIISIPHOM
uH(pOpMAIIUH, MOJYICHHON W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH AHAIU3UPOBATH IMOJIYy4aEMYIO
uHpopmaruio;

OOBSICHATH TPHHIUIIBI JACUCTBUS MAIllUH, NMPUOOPOB M TEXHHYECKUX YCTPOWCTB, pa3jinyarh
YCIIOBUS MX 0€30TIaCHOTO MCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTH TIPUMEPHI BKJIA/Ia POCCUUCKHX M 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIB30BaTh TCOPETUYCCKUE 3HAHHS 1O (PU3UKE B MOBCEIHEBHOW KHM3HH JUIS OOCCIICUCHUS
0€30MacHOCTH TpH OOpalieHWH C NPHOOpaMU W TEXHUYCCKHUMH YCTPOWCTBAMH, IS COXPaHCHUS
3I0POBBsI U COOJTIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie;

paboTaTh B TpYyNIE C BBINOJHEHHEM DPA3JIMYHBIX COIHUAIBHBIX POJICH, TUIAHHUPOBATH PabOTy
TPYIIIbI, PAIMOHAILHO PACIPENeNaTh 00S3aHHOCTH U IJIAHUPOBATh JICATEIILHOCTh B HECTAHIIAPTHBIX
CUTyallUsX, aJICKBaTHO OIICHWBATh BKJIAJ KaXJOr0 W3 YYaCTHHKOB TPYIIBI B pPEIICHUC
paccMatpuBaeMoi poOIEMBI.



I1l. TEMATUYECKOE INIAHUPOBAHUE C YKA3BAHUEM KOJIMYECTBA AKAJJEMUYECKHUX YACOB, OTBOJUMbIX
HA OCBOEHME KAXKJOMW TEMBI 1 BO3SMOKHOCTbD UCITIOJIb30BAHUSA IO 3 TOM TEME DJEKTPOHHBIX
(IIUP®POBbIX) OBPA3OBATEJIBHBIX PECYPCOB

10 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

1 ®dusnka — Hayka o npupojae. Hayunsie MeToAbI TO3HAHUS 1 bubnnoreka HOK
OKpY>Karollero Mupa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pusuku B GOpMUPOBAHUN COBPEMEHHOM
2 HAy4YHOU KapTUHBI MUPA, B IPAKTUUYECKON JESATEIbHOCTH 1 brbmmorexa LTOK
yi B p pa, B1Ip a https://m.edsoo.ru/ff0c33e6
moaei
Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh
3 MexaHn4yeckoro aBuxkeHusd. [lepemenienue, CKOpocTb 1 brbmmorexa LTOK
A - epeMent > CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMeEpHOE psIMOSIMHENHOE JBUKEHUE 1 brbmmorexa LTOK
p p g https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSIMOIUHENHOE IBUKEHUE 1 brmmorexa LTOK
YEKop p g https://m.edsoo.ru/ff0c372e
bu6nuoreka [IOK
6 CBoboaHOE TazieHne. Y CKOpeHrne CBOOOIHOTO MaIeHuUs 1
A A P A s https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe asuxenue. J[BmxkeHne MmaTepuaabHON 1 bubnuotexa [JOK
TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
3 [Tpuniun otHocuTensHocTH ["anunes. MHepuunanbHbIe 1 bubnuotexa [JOK
cuctemsl otcuera. [lepBriit 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [lpunuun cynepnosuuuu cui. Bropoit 1 bubnmoreka [JOK
3ak0H HbIOTOHA U1 MaTepHaibHON TOYKHU https://m.edsoo.ru/ffOc3be8
10 Tpetuii 3akoH HproTOHA /17151 MareprallbHbIX TOYEK 1 bubmmoreka [IOK
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1 3akoH BceMupHOro Tsarorenus. Cuna tspkectu. [lepBast bubnmoreka [JOK
KOCMHUYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
Bbu6nuoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yHpyr YK https://m.edsoo.ru/ff0Oc3el18
13 Cuna tpenus. Koadpdumuent tpenus. Cuna conpoTUBICHHS bubnmoreka [JOK
IIpU ABUKEHUU TEJIA B )KUJKOCTU WM rase https://m.edsoo.ru/ff0c3f76
[TocTynarensHOe U BpallaTesIbHOE ABHKEHUE a0COIIOTHO
14 TBEpAOro Tejia. MoMeHT criibl. 1liedo cuibel. YceioBus bubnnorexa LIOK
p ' ' https://m.edsoo.ru/ffOc41a6
paBHOBECHsI TBEPAOTO Tela
Nmnynbc MmaTepuanbHOU TOYKH, CUCTEMbBI MaTEPUAIbHBIX
15 Touek. IMiynbe cuiibl. 3aKOH COXpaHEHUsI UMITyJIbca brbmmorexa LTOK
' Y ' P YABCE. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE ABMKEHUE
Pabora u MomtHOCTE critbl. KuHeTndeckast SHeprus
16 MarepuanbHON Touku. Teopema 006 U3MEHEeHUH brmmorexa LTOK
p o ' p https://m.edso0o.ru/ff0c4502
KHHETUYECKOW dHEPTUU
[TorenumanbHas sHeprus. [loTeHnmManbHas SHEPTUs yupyro
17 nedhopMUPOBAHHOM T nHbl. [loTeHnuannHast SHeprus Tejia bubmorexa HOK
PMHP PYHHHEL P https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToreHnMamBHBIC U HETIOTCHIIMAEHBIC CHITBI. CBSI3b paOOTHI
18 HETIOTCHITUAJIBHBIX CHJI C HK3MEHECHUEM MEXaHMYICCKOM bubmmorexa [JOK
SHEPIUH CUCTEMBI TENl. 3aKOH COXPaHEHMSI MEXaHUYECKON https://m.edsoo.ru/ff0c478c
SHEPTUU
Jlaboparopnas pabota «VccrnenoBanue cBSI3U padOThI CUIIBI
19 C M3MEHEHUEM MEXaHUYEeCKOW YHEPTHH Tejla Ha IPUMepe
PacCTsDKEHUS PE3UHOBOTO KI'yTa
20 Konmponvnasa paboma no meme «Kunemamuka. bu6muoreka [JOK

,ZIuHamuKa. 3akonut COXPAHEHUSA 6 MEXAHUKE))

https://m.edsoo.ru/ffOc4b74
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OCHOBHBIE MOJ0KEHUS MOJIEKYIIPHO-KMHETUYECKOU

bu6nuoreka [IOK

21 teopuu. bpoyHoBckoe asmwkenue. dubddysus https://m.edsoo.ru/ffOc4dc2
29 XapakTep IBUKEHHUS U B3aUMOJECHCTBUS YaCTHULl BELIECTBA.
Mopenu cTpoeHMs Ta30B, JKUJIKOCTEH U TBEPABIX TEII

23 Macca monekyi. KonnuectBo BemectBa. [loctosiHHas
ABorajzipo

24 TemmoBoe paBHOBecue. TeMneparypa u €€ U3MEpEeHHUE.

[IIxana remneparyp Llenscus
. bu6mmoteka [IOK

25 Wneanpbhbiii raz B MKT. OcnoBroe ypaBaenne MKT https://m.edsoo.ru/ff0cAfde
AOcomroTHas TeMIiepaTypa Kak Mepa CpelHel KHHETUIeCKON

26 SHEPTUH JIBIKEHUSI MOJIEKYIl. Y paBHeHHE MeHieneena- bubmorexa LHOK

. https://m.edsoo.ru/ff0c511e
Knaneiipona

27 3axon JlanpToHa. ['a30BbIe 3aKOHBI

28 Jlaboparopnas pabota «VccnenmoBaHue 3aBUCUMOCTH MEXTY
rapaMeTpaMH COCTOSIHUSI Pa3pEKEHHOTO Ta3a»

29 N3omporieccsl B naeanbHOM Ta3e U uX rpadudeckoe bubnmnoreka [JOK
MPEICTABICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3Heprust TEpMOAMHAMUYECKOW CUCTEMBI U

30 crocoObl e€ n3meHeHust. KoamdecTBo TemaoThl 1 padoTa. bubnmnoreka [JOK
BryTpeHHs dHEprus 0JJHOATOMHOTO MJI€AJIHOTO Tasa. https://m.edsoo.ru/ff0c5952
Bunel rerionepenaun

31 Koumponsnan paboma no mamepuany, npoiidennomy é nepeom
noayzoouu

32 VnenpHas TEI0EMKOCTE BemecTBa. KoIN4ecTBO TEINIOTHI but6mmoreka [IOK
IpH Terionepenaye. AauabaTHblil mpoiecc https://m.edsoo.ru/ff0c5c36

33 [lepBblii 3aKOH TEPMOAMHAMHUKY U €T0 IPUMEHEHHE K bubmuoreka [JOK

nu3omnponeccam

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs niporieccoB B mpupoje. Bropoii 3akon bubnmoreka [JOK
TEPMOJIMHAMUKHI https://m.edso00.ru/ff0c6230
bu6nuoreka [IOK
IT i KII i
35 puniun neficteus U KI1J[ TerioBoit MammHb https://m.edsoo.ru/f0c600a
36 uxn Kapnuo u ero KI1/{
37 DKOJIOTHYECKHUE TIPOOIEMBI TEIIIOIHEPTCTHKN
O6o6maromuii ypok «MouekysipHas ¢pusuka. OCHOBBI bubnuotexa [HOK
38
TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6938
Koumponvnasa paboma no meme «Monekynapnas ¢pusuxa. bubnmnoreka HOK
39
OcHo6bl MepMOOUHAMUKU Y https://m.edsoo.ru/ff0c6a50
bubmuorexa [JOK
40 [TapoobpazoBanue u koHaeHcanus. Vcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
41 AOGCOIIOTHAS M OTHOCUTENbHAS BIAYKHOCTh BO3AyXa. bubnnoreka HOK
Hacsiiennsiit nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrannnueckue u amopgHsbie Tena.
42 AHU30TpONUS CBOWCTB KPUCTAIIOB. JKHUIKHE KPUCTAIIIBI brmmorexa LTOK
P P F AR P ' https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [TnaBnenue u kpucramumsanus. Y aejibHas TeIioTa bu6nuoreka [IOK
rnaBneHus. Cyonumarus https://m.edsoo.ru/ff0c6708
bu6nuoreka [IOK
44
YpaBHEHHE TILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 DnexTpusanus Tea. DNeKTpudeckuii 3apsia. J(Ba Buna bubnmoreka [JOK
BIIEKTPAYECKUX 3aPSI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOIHMKH, AUDTIEKTPUKH U MIOTYIIPOBOAHUKU. 3aKOH bubnuotexa [JOK
COXpaHEHUs DIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiictBue 3apsinoB. 3akon Kymona. Toueunsrit bubnuotexa [JOK
AIEKTPUYECKUN 3apsi https://m.edsoo.ru/ff0c6ce4
48 Hanpsixénnocts anexkrpuueckoro nosst. [punnun bubnmoreka [JOK
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CYNEPHO3ULIMU IEKTPUUYECKUX TIOJIeH. JInHumM

https://m.edsoo.ru/ffOc6df2

HaANPSKEHHOCTH
49 PaGora cui anekTpoctaruueckoro moss. [ToTermmarn. bubanoreka HOK
Pa3HocTths moTeHuagos https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHMKY U AUDIIEKTPUKU B AJIEKTPOCTATUYECKOM ITOJIE. bubmmoreka [IOK
JusnekTprudeckasi IpOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
N bu6mmoreka [IOK
>l ueirpodumiocts. Korercarop https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTh TUNIOCKOI0 KOHIEHCATOpa. DHEPrus bubnuotexa [HOK
3apsKEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
Jlaboparopnas pabora "V3mepeHune 3eKTPOEMKOCTH
koHeHcaropa". [IpuHIun 1eiicTBUS U NPUMEHEHUE
53 KOHJIEHCATOPOB, KOIMMPOBAJILHOI'O annapara, CTpyHHOTo
MpUHTEPA. DIEKTPOCTATUUYECKAS 3aIIUTa. 3a3€MJICHHUE
3JIEKTPONIPUOOPOB
54 Konmponvnaa padboma no meme «Inexmpocmamuxa)
DNEKTPUUECKUH TOK, YCIIOBUS €T0 CYLIECTBOBAHUS.
55 IToctosiHubI TOK. Cuna Toka. Hanpsoxenue.
Conporusnenue. 3akoH OMa Uil yyacTKa LEenu
IlocnenoBarenpHOE, apauIEIbHOE, CMEIAHHOE COEAUHEHNE
56 npoBOIHUKOB. JIabopatopHas pabota «/3yueHue brbmmorexa LTOK
https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COEAMHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTpUUECKOTO TOKa. 3akoH [[xoyms- bubnuotexa [JOK
Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 71 TTOJIHOM (3aMKHYTOM ) ANEKTPUYECKON 1IeTIH.
58 KopoTtkoe 3ambikanmne. JlabopaTopuas padora «3mepenne bubmorexa [JOK
https://m.edsoo.ru/ffOc7ae0
O/1C ucToyHuKa TOKa U €ro BHyTPEHHETO COPOTUBICHUS
59 DJeKTpOHHAs MPOBOAUMOCTD TBEPBIX METAILIOB.



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

3aBUCHMOCTD COIIPOTUBJICHHA MCTAJIJIOB OT TEMIICPATYPHI.

CBepXIpOBOIMMOCTH
60 DnexTpuyeckuil TOK B Bakyyme. CBONCTBa 3JIEKTPOHHBIX 1
MTy4YKOB
[TonynpoBOIHUKH, X COOCTBEHHAS U TPUMECHAs
61 nmpoBoauMocTh. CBOMCTBA P—N-TIepexoaa 1 bubmorexa [JOK
POBOA ' P pexond. https://m.edsoo.ru/ffOc84ae
[TonyrpoBoAHHKOBBIE TIPUOOPHI
DNEKTPUYECKHUI TOK B pacTBOpax M paciuiaBax
62 SJICKTPOIUTOB. DIIEKTPOIUTHICCKAS JUCCOIHAIUS 1 bubmorexa [OK
P ’ P A HHALI: https://m.edsoo.ru/ff0c82ba
DnekTponus
63 DnexTpuyeckuil Tok B razax. CaMoCTOSTENbHBIN U 1 bubnmnorexka HOK
HECAaMOCTOATENbHBIN pa3psa. Monnus. [1nasma https://m.edsoo.ru/ff0c84ae
64 DnexTpuueckue mpruOopbl U YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6nunoreka [IOK
npuMmenenue. [IpaBuna TeXHUKHU 6€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
. bubmuorexa [JOK
65 O606maromuit ypok «IeKTpOoIuHAMUKA» 1 https://m.edsoo.ru/ff0c88be
bu6nuoreka [IOK
66 Todosas xonmponsnas padoma . https://m.edsoo.ru/ff0c8a8a
bu6nuoreka [IOK
7 P i . i 1 1
6 e3epBHBIN ypok. O6o0maromuii ypok mo temam 10 kmacca https://m.edsoo.ru/F0C8c56
68 PesepBHEI ypok. O6o0marommii ypok o temam 10 kimacca 1 E;I[iﬂlpllr(r)::g:)(?r?}:f 0c8f6e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema ypoka KosaunyecTBO 4acoB
o0pa3oBaTejibHbIE peCypchbl
IlocTosHHBIE MAarHUTHL U UX B3auUMOJIcicTBUE. MarHuTHOE
1 nojiie. Bektop MaruuTHOU MHAYKOWUHU. JIMHUY MarHuTHOMI 1 bubmmorexa [IOK
’ P YK ' https://m.edsoo.ru/ff0c9778
WHIYKIIUU

5 MaruauTHoe 1oJie MpOBOIHKMKA ¢ TOKOM. OTBIT Dpcrena. 1 bu6mmoreka [JOK
BzaumopeiicTBre mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe

3 JlaboparopHas paboTa «/3ydueHne MarHuTHOTO MOJIS 1 bu6mmoreka [IOK
KAaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOIO 10JIs1 HA MPOBOJIHUK ¢ ToOkoM. Cuia

4 Awmmnepa. JIaboparopnas padora «Mccieqosanue 1eicTBUS 1 bubmmorexa [TOK

pa. patop p https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»

5 JleficTBe MarHUTHOTO MOJISL HA JBUKYIIYIOCS 3apSKEHHYIO 1 bu6mmoreka [JOK
yactuiy. Cuna Jlopenma. Pabota cusl Jlopenna https://m.edsoo.ru/ff0c9df4
DJNeKTpoOMarHuTHast MHAYKIus. [IoTok BeKTOpa MarHuTHOU

6 uaaykuuu. JJ1C naaykunn. 3aKoH 31eKTPOMArHUTHOM 1
uHaykuuu Papanest

7 JlaGopaTtopHnas pabota «VccnenoBanue siBICHUS 1 bubmuorexa [JOK
JIEKTPOMATrHUTHON UHAYKIUN https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. SBNeHne camonnaykiuu. I1C

8 CAMOMHIYKIHUU. DHEPrUsl MArHUTHOTO MOJIST KATYIIKH C 1 bubmorexa [IOK

YIUHH. p ym https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0JIE
TexHu4eckue ycTpoicTBa U UX MPUMEHEHHE: TOCTOSHHbBIE
9 MarHuThl, 3JI€KTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN 1

OJIEMCHTAPHBIX YaCTUL[, MTHAYKIITUOHHAs I1€Yb
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10 O6o6marmuii ypok «MarauTHoe moJje. DIeKTPOMarHuTHas bubnmoreka [JOK
WHTYKIIUSD https://m.edsoo.ru/ff0cab82
11 Konmponvnaa paboma no meme «Macnummnoe noe. bubnuoreka [IOK
InekmpomazHumnan UuHOYKUUA» https://m.edsoo.ru/ff0cad58
CBobosHble MexaHndeckue kojaedanus. ['apmonndeckue
. bu6mmoreka [JOK
12 KoJieOaHus. YpaBHEHUE TAPMOHUYECKUX KOJICOaHUM.
https://m.edsoo.ru/ffOcaf06
[TpeBpaienue sHeprun
JlaGopatopHas pabota «MccnenoBanue 3aBUCMOCTH
13 nepuoJia MajblX KojeOaHui Ipy3a Ha HUTH OT JUIMHBI HUTHU U
Macchl rpy3a»
Konebarenbublii koHTYp. CBOOOTHBIE STIEKTPOMArHUTHBIC
14 KoJie0aHMs B HJICaJIbHOM KOJIeOaTeIbHOM KOHTYpe. AHaIorus bubmmoreka [IOK
MEXIY MEXaHUYECKUMHU U 3JIEKTPOMarHUTHbIMU https://m.edsoo.ru/ff0cb820
KOJIeOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B bub6nuorexa [IOK
UJeaTbHOM KO0JIe0aTEThbHOM KOHTYpPE https://m.edsoo.ru/ff0ch9c4
[IpencraBieHue o 3aTyxaroImux KonedaHuax. BoiHyX/1eHHbIE
16 MexaHudeckue kojedanus. Pesonanc. BeiHyXeHHbIE Bubmorexa LIOK
’ ' 4 https://m.edsoo.ru/ffochb86
AIIEKTPOMarHuTHbIE KOeOaHus
ITepemenHsbIi ToK. CHHYCOMAANIBHBIN IEPEMEHHBIN TOK.
17 MOIIHOCTh TEPEMEHHOT0 TOKa. AMIUIUTYTHOE U Bubnuorexa LIOK
. p ' Y https://m.edsoo.ru/ffOcbd34
JieicTByIOIIee 3HaUEHUE CUJIBI TOKA U HaNPsHKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u noTpedieHue
AIIEKTPUUYECKON IHEPTUU
VYCTpoiCTBO M MPAKTHYECKOE IPUMEHEHHE dJIEKTPUIECKOTO
19 3BOHKa, FeHepaTopa MepeMeHHOro TOKa, TMHUI Bubmorexa LIOK
’ patopa riep ’ https://m.edsoo.ru/ff0cc324
3JIeKTponepeaad
20 OKOJIOTUYECKHE PUCKH MPU IPOU3BOJICTBE 3JIEKTPOIHEPTUU.
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Kynbrypa nenonbs30BaHus 2IEKTPOIHEPIUH B IIOBCEIHEBHOM
KU3HU

MexaHnnueckue BOJIHBI, YCIOBHS pacripocTpanenus. [lepuos.

21 CkopocTb pacnpocTpaHEHHs U JUIMHA BOJIHBL. [lonepeunsie u Bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
IIPOJIOJIbHBIE BOJIHBI
99 3Byk. CkopocTb 3ByKa. ['poMkocTh 3ByKa. BbicoTa ToHa. bubnunoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHUTHbBIE BOJIHBI, UX CBOKMCTBA U CKOpOCTh. [lIkana bubmmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpyuHIHKIIBI paIUOCBA3U U TeNIEBUACHM. PazBuTre cpeacTs
cBsa3u. Paguonokanys
bubmuorexa [JOK
25 Koumponvnas paboma «Konebanus u 60111 https://m.edso0.ru/ffOcc6f8
26 [TpstmonuHENHOE pacIpOCTPAaHEHNUE CBETA B OJHOPOIHOM bub6nuorexa [IOK
cpene. ToueuHblld HICTOYHHK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenue bubnuoteka [JOK
n300paKeHUH B TNIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
28 IIpenomnenue ceta. [lonHOE BHYTpEHHEE OTPaKEHHUE. bubnuoteka [JOK
[IpenenbHbIN Yol MOJHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaGopatopHas pabota «/3mepenue nmokazarens bub6nuorexa [IOK
MPEIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [Toctpoenue nzobpaxenuii B aun3ze. Popmyia
30 TOHKOH JIMH3BL. YBenuueHue JuH3bl. JlaboparopHas pabora Bubnmorexa LIOK
N . https://m.edsoo.ru/ffOcddle
«HccnenoBanue cBOMCTB H300paKeHUH B JIMH3aX»
31 Konmponvnasn paboma no mamepuasy, npoioeHHOMy 6 NEPOM
noayzo0uu
39 Jucnepcus cBeta. CroxxHbIl cocTaB 6enoro ceera. LIBer.

JlaGopaTtopHnas pabora «HaOmrogeHue aucnepcun CBeTay



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33 WNurepdepennus ceeta. Judpakius ceeta. Audpakimontas bubnmoreka [JOK
pemérka https://m.edsoo.ru/ff0ced22
34 [Tonepedynocts cBeTOBBIX BOJH. [lonspusanus ceera Bubmorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpUOOPHI U YCTPONCTBA U YCIIOBUS UX
0€30MacHOr0 NPUMEHEHUS
36 I'panuLibl IPUMEHUMOCTH KJIACCUUYECKOU MEXAHUKH. bubnunoreka [JOK
[locTynarsl cnenuaibHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHU bubnmoreka [JOK
Y COKpAIIICHUE JJTMHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMIYIbC PENATUBUCTCKON yacThllbl. CBSA3b Macchl bubnuoreka [IOK
C DHEPTUEH U UMITYJLCOM. DHEPTHUS TIOKOS https://m.edsoo.ru/ff0cfc68
39 Konmponvnaa paboma «Onmuxa. Ocnoévl cneyuaibHoi bubnnoreka [JOK
meopuu OMHOCUMETbHOCHUY https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Popmyna [Inanka. DHeprus U UMIyabC GpoToHa nggﬁ;f;iggﬁf 0cfels
41 OtkpsiTue u uccnenoBanue pororddexra. OnwiTe A. T bubnuoteka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonsl potodrdhdexra. YpapHeHUE DUHIITEHHA IS bubnuoteka [JOK
dotorddekra. «KpacHas rpanuia» potodddexra https://m.edsoo.ru/ff0d015e
43 JHasnenue ceeta. Onbitel [1. H. JIlebeneBa. Xumuueckoe bubnmnoreka [JOK
NIECTBUE CBETAa https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE:!
dboToreMeHT, POTOAATUHK, COTHEUHAs! OaTapesi, CBeTOAUO/
45 Pemenue 3a1ay mo Teme « 3J€MEHTHI KBAHTOBOM ONITHKIY bubnmorexa LIOK
https://m.eds00.ru/ff0d0302
46 Mopens atoma Tomcona. OnbiTel Pezepdopaa mo paccestHuio bubnmuotexa [JOK

o-9aCTHII. HnaHeTapHaﬁ MOACIb aTOMa

https://m.edsoo.ru/ff0d091a
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bubmuoreka [JOK

47 [Toctrynater bopa
4 P https://m.edsoo.ru/ff0dOafa
48 Wznydenue u nmoriomieHrue (GOTOHOB MPHU MEPEX0Ie aTOMa ¢ bubnmoreka [JOK
OJHOTO YPOBHS SHEPruu Ha Ipyroi. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
Bonnossie cBolicTBa yactun. Bonnel ne bpoits.
49 Koprnyckynapuo-soinHoBo# gyaan3m. CIOHTaHHOE U bubnnorexa [IOK
PIYCRYTHD Y ' https://m.edsoo.ru/ffod0ca8
BBIHYX/ICHHOE U3J1y4eHHE
50 OtkpeiTue paguoakTuBHOCTU. OnbITH Pesepdopaa mo bubnnoreka [JOK
OIPENIETICHUIO COCTaBA PAJAMOAKTUBHOIO U3JIYyYCHHUS https://m.edsoo.ru/ff0d0fd2
51 CsoiicTBa anb(a-, 6era-, ramma-u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI
OTtkprITHE TPOTOHA U HEWTpoHa. M30Tonbl. Anbda-pacnan.
52 DIIEKTPOHHBIN U ITO3UTPOHHLIN OeTa-pacman. ['amma- buGnnorexa [IOK
P P pactiat https://m.eds00.ru/ff0d1162
U3ITy4eHUe
OHeprus CBA3M HYKJIOHOB B siipe. SepHble peakuuu.
53 Snepusblil peakTop. [IpoOeMBbl, IEPCIIEKTUBEI bubmorexa [IOK
P p p- 1P T P ’ https://m.edsoo.ru/ff0d1356
HKOJIOTMYECKHE ACMIEKTHI SIEPHON IHEPTETUKU
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA. MeTobI
54 HaOJI0ICHUS M PETUCTPALIMU HJIEMEHTAPHBIX YaCTHII. bub6nuorexa [IOK
Kpymslii ctonn «®yHIaMeHTaIbHBIE B3aUMOJICHCTBHS. https://m.edsoo.ru/ff0d0e38
EnuHCcTBO pmznueckoi KapTUHBI MAPay
55 Konmponvuaa paboma no meme «foepnas gpuzuxa»
Oransl pa3BuTHs acTpoHOMUH. [Ipuknannoe n
56 MHUPOBO33pEHYECKOE 3HAYEHHE acTpOHOMUU. By 3BE€31HOTO
HeOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHEThI, UX BUANMOE
neuxkenue. CoaHeuHas cUCTeMa
57 Connue. ConHedHas akTUBHOCTh. VICTOUHUK SHEPTrUn

CouHiia u 38631
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3BE371bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI [JITaBHOU
H0CJIe/I0BATENIbHOCTU. BHYTpeHHee cTpoeHue 3BE3 .

>8 CoBpeMeHHBbIE NTPEJICTaBICHUS O IIPOUCXOKIECHUH U 1
sBosronu CostHIa U 3BE3]
Mieunsiii [Iyre — nama ['anaktuka. [lonoxenue u

59 neuxenne Connna B ["anaktuke. ["anaktuku. Y€pHble AbIPHI 1
B siipax rajJakTHK

60 Bcenennas. Pa3zoeranue ranaktuk. Teopust bonbmioro 1
B3pbIBA. PenmkToBOE M3iydeHune. MeraranakTuka

61 Hepemennsie mpo0eMbl aCTpPOHOMHUHT 1
O6o6maromuii ypok. Pois ¢pusuku n actponomuu B

62 SKOHOMHYECKOM, TEXHOJOTHUECKOM, COIUATILHON U 1
ITHUYECKON cdepax AesITeIbHOCTH YelloBeKa

63 O6o6n1a}01m:1171 YPOK. leJ'IB 1 MecTO (PM3HUKU U aCTPOHOMUU B 1
COBPEMEHHOW HAyYHOH KapTHHE MUPa

64 T'ooosan konmponvuaa paboma/Bcepoccuiickasa nposepounasn 1
paboma Ha OymMaxrcHomM Hocumeine
O6o6maromuii ypok. Mecto gpusndeckoil KaApTUHBI MUPA B

65 o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
IpeJCTaBIeHU 0 IpUpoae

66 PeseprHbIit ypok. O6o0maronuii ypok mo remam 11 kmacca

67 PesepBHblit ypok. O0o0maronuii ypok nmo remam 11 kiacca

. . bubnnoreka [JOK
68 PesepBHblit ypok. O6o0maronuii ypok nmo remam 11 kiacca 1 https://m.e dsogru #0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784
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