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COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHW4eckoro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpelmHSsI CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUSI MaTePHAITbHOM TOYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 11O MOJIYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHHas ckopocTh. [lepuoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4YecKre yCTPOUCTBA U TPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U peMEHHBIC TIEPEIAYn.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue NBHKEHUI C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE€10BAaTEIbHbIE
paBHBIE TIPOMEXYTKA BPEMEHU IPU PAaBHOYCKOPEHHOM JBI)KCHHHM C HadaJIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. HEpImanbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepno3unuu cwi. Bropoi 3akon Hbprorona st
MartepuanbHOU Touku. Tperunii 3akoH Hpr0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, Ckoybxenus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEeHUsI CKOJIbXKEHHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIU rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpatueHus. [iieuo cuiibl. Y Cli0BUS paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBa M NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akoHnbl cCOXpaneHusn ¢ MexaHuKe

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pa6ora cuiibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprusi mMarepuanbHOM TOYKU. Teopema 00 M3MEHEHUHU KHHETHYECKOU
SHEPTHH.

[TorennuanpHas sueprus. [loTeHnnanpHas S3HepTUs yIpyro aeGopMupoOBaHHON MPYKUHBL.
[ToTeHnuanbHas SHEPTUS TeNa BOIM3U OBEPXHOCTH 3EMITH.

[ToTenmanpHble W HEMOTEHIHMAIbHBIE CHIIBL. CBS3b pabOTHl HEMOTEHIMATBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUIECKON YHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpoOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MACTOJIET, TBU)KEHNE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C U3MEHEHHEM MEXaHMYECKON SHEpruu Tena Ha
IpUMepe PacTSHKEHUs] PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipHasi puM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHMUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBMKEHUS U B3aUMOJICHCTBHS YaCTHII BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mozeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoragpo.

TermoBoe paBHOoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIUIOBOTO BMKEHUs yacTull ras3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B ncalbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE HM30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpoHcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITE, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIas IPUPOLY TABJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJ€aIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpeIade.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPUPO/IE.

Tennoble MamuHbl. [IpuHIMIBL 1eHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeIuI0BbIX MamuHax. KoadgdunueHT nonesnoro neictBus rermnoBoi mamuHel. [ukn KapHo u ero
KOA((UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE POOIEMbl TEIIIOIHEPTETUKH.

TexHudyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TIOJ] AEWCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(hrpa B TaTyHHOU TpyOKe MyTéM TpeHHUs
(BUCOIEMOHCTpPALIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanue u KoHAeHcaus. Mcrapenne u kunieHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh Bo3/yxa. HacelleHHbI map. YaenbHas TemoTa napooOpas3oBaHMs. 3aBUCHMOCTh
TEMIIEPATYPBI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumanus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHHUA COBPCMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

Bzaumoneiicteue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud  3apsia.
Onektpruueckoe mnoine. Hampsxk€HHOCTh anexkTpudeckoro mnons. [lpuHimun cynepno3uuuu
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorenuunan. Paznocts notenmanos. [IpoBoaHukn
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM IToJie. JIuniiekTprudecKkas IpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM HIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTB 3JIEKTPOEMKOCTH INIOCKOT0 KOHJAEHCATOpa OT IUIOIIA/IN IIACTHH, PACCTOSHUS
MEXIY HUMH U JTU3JICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIPOTHBJICHUE. VY nenbHoe COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKOoH OMa J1s
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JUccoanus. DIEKTPOIIN3.

DneKTpuuecKkuil Tok B ra3zax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTENbHBIN pa3psaa. MoiaHuUSL.
ITna3zma.

TexHu4ecKkue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: AMIIEPMETP, BOJIbTMETP, PEOCTAT,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JHON, TEPMHUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUTOMIAIN
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue >IeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMbIKaHHE TallbBaHMYECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIIECHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

W3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Hab6nronenue anexrponusa.



MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCyIIECTBISICTCS C y4YETOM
coz[epxcaTeanHx Me)KHpCI[MeTHBIX CBSI3CI\/JI C KypcaMH MaTEMAaTUKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsimusi, CBA3aHHBICE C W3YyYEHHEM METOJIOB HAYyYHOT'O IO3HAHUS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BEIMYWHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIE]Th, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpPaBHCHUM, TMHEHAs QyHKIIMS, Tapadosa, runepbona,
uX rpauKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M WX NPOEKIWHM HA OCH KOOPIWHAT,
CJIOKCHHE BEKTOPOB.

buonoecus: mexanndeckoe NBW)KCHHE B JKUBOU mpupone, nuddysus, ocMoc, TemioooMeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEAAYH, TEIJIOBOC PABHOBECHE), PJICKTPUUYCCKHUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TeEJN, YXUIKOCTEH W Ta30B, AJICKTPUYCCKUE
CBOMCTBA METAJLJIOB, DJICKTPOJIMTHYCCKAS TUCCOLMAIINS, TajJbBaHHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apoMeTp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHKUE NBIKEHUH C MCIIOIB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATeNb BHYTPEHHETO CropaHus, IMapoBas TypOuHa, OBITOBOM
XOJIOOAUJIBbHUK, KOHI[I/IIII/IOHCp, TCXHOJIOTUA HOJIy‘-IeHI/ISI COBpeMCHHI)IX MaTepI/IaJIOB, B TOM YHUCJIC
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DJIEKTPOHArpeBaTeNbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
Bekrop marauTHOM MHAYKIMH. [IpUHIMEI Cynepro3uiM MarHUTHBIX MOJIeHW. JIMNHUM MarHUTHOMN
uHAYKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpPOBOAHMKA C TOKOM. KapTuHa JAMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoieiicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKIHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHIAYKIUU B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBIIKYILAsA CHUJIa CAMOMHAYKLIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKHU C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHuY MHIYKIMYA MarHUTHOTO TOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbl UHAYKIIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

Konebarenpnass cucrema. CBOOOMHBIE MeXaHWUYeCKHe Kojebanus. [apmonmueckue
konebanus. Ilepwon, dactora, ammautyga U (aza konebaHuil. [lpyXUHHBIH MasTHUK.
Matematuueckuit MasTHUK. Y paBHEHUE TapMOHHUECKUX KoJebanuii. [IpeBparenne snepruu npu
TapMOHHMYECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€AJTHHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJOTUsg MEXIy MEXaHWYEeCKUMH U JJIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHWYeCKue KojeOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

[lepemenHbIil TOk. CHHYCOMJANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUIECCKOW DHEPTHUH.
DKOJIOTHYECKHE PHUCKH TP TPOM3BOACTBE dJEKTpodHepruu. KynbTypa w#CHoOIb30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpoMCTBAa M MNPAKTUYECKOE TMPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TIWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa M HAlpsDKEHMsT OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKM WHAYKTUBHOCTH U
KOHJIeHCaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBanue NEpeMEHHOIO TOKa B LENM U3 IOCIEJOBAaTEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

MexaHunueckue BOJHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHuUs
U JMHa BojHbl. [lomepeuHble M MpoosibHbIE BONHBL. MHTepdepeHuus u nudpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS H3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekrpomarHuTHoil BostHe. CBOWCTBA 37€KTPOMArHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpUMeHEHHE 3JIEeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAKOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO0pa3zoBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue cCBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOM M 4acTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus cBera. CoxxHbI coctaB 6eroro cera. L{Ber.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKOW JInH3bL. [locTpoeHue n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3BI. Y BEJIMUYCHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs ONTUKA, NU(paKknOHHAs peIIETKa,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mogenn MUKpOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TomydyeHue cekTpa ¢ MOMOIIBIO PU3MBIL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuuvie pabomol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJISL CKOPOCTM CBETa B BakKyyMe, MPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPIHs TOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotoddpdexra. «KpacHas rpanumna» horodddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHYECKOE NEeHCTBUE CBETA.
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TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue n nornomenue (GOTOHOB MPU MEPEXOJe aToma ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalnu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA W IIPAKTUYECKOE IIPUMEHEHHE: CHEKTPAJIbHBIA aHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BiusHue paquoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKIJIOHOB B sape. SnepHble cuibl. JlegekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.
Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTunK MOHU3HUPYIOINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oranel pa3BuTus actpoHomMu. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.
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Bup 3Bé3anoro neba. Co3Besnus, spkue 3BE31bl, IUTAHETHI, UX BUIAUMOE JIBHKEHHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajIbHbIN K1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIbHOCTH.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUId  3BE34  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsbiii [1yte — Hamia I'anaktuka. [lonoxenne u aukenne Connua B ['anaktuke. Tumbl
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, ianet, Maeuynoro Ilyru.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpA, poOib (PU3HYECKOW TeopuH B (OPMHUPOBAHUU TPEICTABICHUH O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMY Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJIHBIE 3JEMEHTAPHBIX (YHKIIHM,
MPU3HAKU TI0J100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MIPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCs PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUIM, COOTBETCTBYIOIMX TPAJUIMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOILIEeCTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMbITA JESITEIbHOCTH B IIPOLECCE peaju3alii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHUE B3aWMOJICHICTBOBaTh C COLMAJbHBIMH HHCTUTYTaMH B COOTBETCTBUH C MX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2)IaTpHOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4)3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5)TpynoBoro BocnuTaHus:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M caMOOOpa30BaHHUIO B 00jacTu (hU3MKMU Ha
NPOTSDKEHUH BCEH JKU3HU;

6)3K0/I0THYeCKOr0 BOCIIMTAHUSA:
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c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJTBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUI B OKPYXKAIOLIEN Cpe/le Ha OCHOBE 3HAHUS LEIEN
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIupeHre OIbITa JIeATEIbHOCTH OKOJIOIMYECKON HamnpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 10 (pHU3HuKe;

7)IIeHHOCTH HAYYHOT'0 O3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTUs (HU3NUECKOI HAYKU;

OCO3HAHHE IICHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MIPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIEI0BATENbCKYIO JICSITEIIbBHOCTh UHMBUIYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHUBeEPcAIbHbIE YUueOHbIe 1eiCTBUS
ba3oBble Jjornueckue 1elcTBUA:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPEIETIATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
U HeMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATH COOTBETCTBHE PE3YIHTATOB IIEJISM,
OIICHUBATh PUCKHU MOCIIEACTBUI IS TEILHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pPAa0OTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAYyKH;

BJIIAJICTh HABBIKAMHU YYEOHO-UCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHUs 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHAAMH JACSATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEPIpETaluu,
npeoOpa30BaHMIO M MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE TIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISAITh TPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUIIOTE3Yy €€ PelIeHHs], HAXOAUTh apTyMEHTHI JJI JOKa3aTelIbCTBa CBOUX YTBEPKIEHUH, 3a]1aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

aHAJTM3UPOBATH MOJIYICHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPDUTHYECKH OIICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITENILHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEILHOCTH;
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YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAblI U PCIICHUA,

CTaBUThb HpO6JICMBI U 3a7la4u, JOIYyCKAarIHEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMU MOJy4YeHHUS MH(MOpPMALUU (PU3NYECKOTO COJIEP’KaHUsI U3 HCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYHIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEpHpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPE/ICTABICHHS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPCIICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJja4 C CO6JIIOZ[€HI/IGM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

Co3laBaTh TEKCTHl (U3NYECKOTO COAEpKAHMS B pasNuYHbIX (opmarax ¢ y4€ToMm
Ha3Ha4YeHUsI THPOPMAIIUH U LIEII€BON ayAUTOPUHU, BbIOMPAsi ONTUMAIIbHYIO (POpMY ITpeICcTaBICHUS
Y BU3yaJU3aIliu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(PIUKTHBIX CUTYAIMH U CMATYATh KOH(DIIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX NEHCTBHI C yuyéTOM OOIIMX UHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYKJaTh pe3yJIbTaThl COBMECTHOW pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJOr0 yJaCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh WAEHU C IMO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B o0JacTu (pU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIbHO COCTABJISITH IUIAH DPEIICHHs] PACYETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKONM pPabOThI ¢ Y4ETOM MMEIOMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEILICHHUE;
OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;
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Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIUIIUHA B 00J1aCTH (DU3HKH, TTOCTOSTHHO

MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPO.Ib, SMOIIHOHAIbHBIH HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MTO3HABATEIBHON pe(ICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBHIA
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEITEIIbHOCTH;

MPUHUMATH CeOsl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nporuecce nocTHKeHMS JIMYHOCTHBIX PE3YIbTaTOB OCBOCHHS ITPOTPAMMBI 10 (pU3UKe 15t
YPOBHSI CpEIHEro 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraoiuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISATH
TUOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh IMOLMOHAIBHOE COCTOSHUE NAPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJTEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHMIUKTHL.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb chOPMHUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KAapTUHBI MHUPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JIeITEILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBINH DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE 10 OKPY)KHOCTH, MHEPITUS, B3auMoiecTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKCHHE,
CTpOEHHE KUIKOCTEH M TBEPIBIX Tell, K3MEHEHNE 00bEMa Tell IPHU HarpeBaHUU (OXJIAXKIACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIIEHHE,
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BJIAKHOCTh BO3]lyXa, NOBBIIICHUE JIaBICHNUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b
MEXJly NapaMeTpaMu COCTOSIHMS ra3a B H30Ipoleccax, 3JEKTpU3alus Tej, B3aUMOJCHCTBUE
3aps/0B;

OINKCBHIBATH MEXAHUYECKOE JBUIKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tela, KHHeTHYecKas
SHEpIus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, IMpHU
OTHCAaHUH MPABMIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIB3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U €IUHMIIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE NAHHYIO (PU3MUECKYIO BEJIMUYMHY C IPYTUMHU
BEJINYMHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENIWYHMHBL: JABJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKash DSHEprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTH4HAas CKOPOCTb MOJIEKYJN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Ko3(pGUIMEHT MOJE3HOro JNEHCTBUS TEIUIOBOIO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEIUYHH,
UX O0O0O3HAYEHUS M EAUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3HUECKYIO
BEJIMYHMHY C APYTUMH BEJIMUMHAM;

OIUCBIBATh HU3YYEHHBIE 3JEKTPUYECKHUE CBOMCTBA BELIECTBA M JJICKTPUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HAnpsDKEHHOCTh  TOJIS,, IOTEHLMAJ, PAa3sHOCTh IMOTEHUHUANOB; IPHU OINHUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUIN CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHHUIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUYUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3ysd (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u |1l 3akonsr HbroTOHa, 3aK0H coXpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPAHEHUsI MUMITYJIbCa, MPUHIMI CYNEpIO3UILMU CHJI, TPUHLIUI
pPaBHONPABUSl MHEPIMAIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KMHETHYECKYIO TEOPHIO CTPOSHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJAHENW KHHETUYECKOW HHEPrHMH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsja, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpayKeHHE U YCIOBUS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pa3nuyaTh yCIOBUS UX O€30MaCHOTO MCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIECAOBAHUIO (PU3MUECKUX SBJICHUH M MPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (OpPMYIHPOBATH
npoOeMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMBbIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, IMPH ITOM
BBIOMPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIHOJb30BATh HM3BECTHHIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIy GU3NUECKUMHU BEIMYUHAMH C UCTIOJIb30BaHUEM MPSMBIX
U3MEPEHUl, MpPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH Pe3yJbTAThl MOIYy4YE€HHON
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOIUIl U TPaUKOB, ENIaTh BHIBOJIBI IO pe3yJbTaTaM
HCCJIEJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU MNPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;
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pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBHS 3a7audl BHIOUPATh (PU3NYECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKO BEeIMUNHBI,

peliaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHHU C OOPOH HAa N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHUS;

UCTIOJIb30BAaTh MIPU PEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHHUsS, HHTEPIIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHOM MHGOpMAIUU, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKU aHAJIM3UPOBAThH
MOJTy4aeMyr0 HHPOPMAIHIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3HKE B MOBCEAHEBHOMN KU3HU JISI OOECTICUeHUs
0€30MacHOCTH IPU OOpPALEHUH ¢ MPUOOpPAMH M TEXHUUYECKUMU YCTPOMCTBaAMHU, JJIsi COXPAaHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMUYECKOT0 MOBEJCHUS B OKPYKalOILEH CpeIe;

paboTaTh B TpyIIe C BHIIOTHEHUEM Pa3INYHBIX COIUANBHBIX POJIeH, TUIAHUPOBATh paboTy
TPYONbl, paloOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ] KaXK/I0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/IeH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/JIeIb AaTOMHOTO sJipa MPHU pelIeHNH (PU3NUECKHX 3a]1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM U JIBHKYIIUICS 3apil,
3JIEKTPOMAarHUTHbBIE KOJIeOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dbotoanexkrpuuecknii 3¢pdext (pororddexr), cBeTOoBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PallOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEl) M AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIAs CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouid, cwia Amnepa, cuia JlopeHna, MHAYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsijl U CHjla TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, MpPU OMUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUYECKUH CMBICT MCIOJIB3YEMbIX BEIMYMH, WX O0003HAueHUs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;
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ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBl M 4YacTOTa CBETAa, SHEPIus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, >HEPrus CBSI3M AaTOMHBIX sIE€p, HPU ONMUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, UX OOO3HAYCHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3UYECKYI0 BEIUYHMHY C JAPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3aKkOH OMa, 3aKOHBI I[IOCJIENOBATEIBHOIO M NApaJICIbHOITO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHEeHUE DHHIITEHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUYECKOrO 3apsija, 3aKOH COXPaHEHUs MacCOBOTO YHUCIA,
nocTynaTel bopa, 3aKOH pagMOAaKTUBHOIO pacnajga, IOpU 3TOM pa3jiuyaTh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIbI, 00JIacTH)
PUMEHUMOCTH;

ONpEeNEeNATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJS MPOBOJHHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTh U OIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpeHuil: mnpu 3ToM  (GOpMyIupoOBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOAUTD ONBIT U (POPMYIHPOBATH BHIBOJBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHHsT M HCIOJIb30BaTh H3BECTHBIE METOJbI OLIEHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BHAE TaOMUIl W TpaduKOB, JeiaTh BBIBOABI IO pe3yibTaTaM
WCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1abOpaTopHOro 000py10BaHHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Muecko MOJENbIo, HCIOJIb3Ys
buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4d BbIOUpATh (PU3UUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3NUeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTOPOH HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIIEHNHU YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYpUpPOBaHMS, HHTEPIPETALUMU M NpPEACTaBICHUs y4eOHOW W HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEUCTBUS MalIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3anyarh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMsI B TOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;
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HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOM KU3HU JIsl O0eCTieueHus
0€30MacHOCTH TIPHU OOPAIIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMH, JJIsI COXPAaHEHUS
3JI0POBbsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEH cpejie;

paboTaTh B IpyIIE C BBHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TpYONbl, palMoOHaIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CUTYAlUsIX, aJICKBAaTHO OIICHWBATh BKJIAJ] KAXKJIOTO M3 yYACTHUKOB TPYIIIHI B
pelIeHHEe paccCMaTpUBaeMOM POOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1.OU3UKA U METOAbI HAYYHOTI'O IIO3HAHUA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny

Pazgea 4.9JIEKTPOJIUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.9JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Paznen 4. KBAHTOBASI ®DU3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazaen 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng;;ﬁf;igrouﬁ £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bcero Kontpoaensie  Ipakrueckue U3y4eHusi  o0paszoBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1. ®u3uka ¥ METOJIbI HAYYHOTO Mo3HaHUA (14)
®usuka — Hayka O pUpoE.
1 Hayuneie MeT(})’;[(BI HO?I?HEII)HI/IH 1 buGnuorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKpY’KaroIlero Mupa
Pois 1 MecTo pu3uku B
9 (hopMHUPOBaHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeNbHOCTHU JTIOACH
2. Mexanuka (184)
MexaHuueckoe TBUKEHHE.
3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuoreka [{OK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bu6muoreka [JOK
JBUYKEHUE https://m.edso0.ru/ff0c3620
5 PaBHOyCcKOpeHHOE PSIMOJIMHEIHOE 1 bubmuorexa [IOK
JBUKEHUE https://m.edsoo.ru/ff0c372e
5 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmnorexa [JOK
CcBOOOIHOTO ITaECHNA https://m.edsoo.ru/ff0c39cc
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KpuBosmHelHOE NBUKEHUE.

bubnunorexa LIOK

7 BIDKEHUE MAaTePUAIbHOMN TOUYKH 10
A p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
IIpuHLUII OTHOCUTENIBHOCTH
8 lanunes. NuepuuaabHble CUCTEMBI bubmmorexa [JOK
) P N https://m.edsoo.ru/ffOc3be8
orcuera. [lepseii 3akoH HeroTOHA
Macca tena. Cuna. [Ipuniun
9 CyNepro3ulyu cuil. BTopoii 3akoH bubmmorexa LIOK
yrep . ' p . https://m.edsoo.ru/ffOc3be8
HrproTona nist MaTepuanibHOM TOUKU
10 Tpernii 3akon HproToHa 1151 bubmmoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoOro taroreHus. Cumna
11 TsokecTH. [lepBas kocMudeckast bubmorexa LIOK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
13 TpeHus. Cuiia COpOTUBIIEHUS TIPU bubmuoteka [IOK
JIBIKEHHUH TeJIa B )KUAKOCTH WA https://m.edsoo.ru/ffOc3f76
rase
[TocTynarenbHOE U BpalaTeibHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO bubnmnoreka [JOK
tena. MoMmeHT cuisl. [liiedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPOTO Tela
NMnynsc MmaTepralbHONM TOYKH,
15 CHUCTEMBI MaTEPUATILHBIX TOUYEK. bubnuotexa [JOK

Nmnynbce cuitbl. 3aKOH COXpaHEHUs
HMITyJIbca. PeakTuBHOE BHKEHNE

https://m.edsoo.ru/ff0c43d6
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16

PaGoTta u MOIITHOCTH CHITBL.
Kunernueckas sHeprust
MarepuaiabHOi ToukH. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

[ToTrenumanpHas SHEPTHUs.
[ToTenumanpHas SHEPTUs yIPYyro
ne(popMHUPOBaHHON NPYKUHBI.
IloTenunanpHas 3Heprus rtena
BOJIN3M IOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c461a

18

19

20

ITorennuanabHBIE U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
W3MEHEHUEM MEXaHUYECKON YHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOU JHEPTUU

Jlaboparopnast paborta 1
«HccnenoBanue cBsi3u pabOThI CUITBI
C U3MEHEHHEM MEXaHUYeCKON
SHEPTUU Tella Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)

KonTponbhas padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

3. MonekynspHas ¢pusnka U TepMOANHAMHKA (244)

AHann3 KOHTPOJIbHOM pabOTHI.
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2
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Teopuu. bpoyHOBCKOE ABMKEHHUE.

Huddysus

22

Xapakrep JBUKEHUS U
B3aUMOJICYICTBUS YaCTUL] BEIIECTBA.
Mopenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

23

24

Macca mosnekyn. KonuyectBo
BemiectBa. [locTostHHas ABoraapo
TemnoBoe paBHOBecHE.

Temneparypa.lllkana temneparyp
Lenbcus

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AOcomroTHas TeMIepaTypa Kak Mepa
CpeHEeW KUHETUYECKON SJHEPTUU
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kinaneipona

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c511e

27

28

3axoH JlanpToHa. ['a30BbIE 3aKOHBI

Jlaboparopuas padota 2
«HccnenoBanue 3aBUCUMOCTH
MeX1y apaMeTpaMu COCTOSHUS
pa3peKEeHHOTO Ta3a

29

N3onpoueccs! B U1€aIbHOM Ira3e U
uX rpauueckoe MpeacTaBIeHIe

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpenHss sneprus
TEPMOJANHAMUYECKON CUCTEMBI U
criocoOb! e€ n3menenus. Konnuectro
TEII0ThI U paboTa. BHyTpeHHss

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952
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OHECPIrusa OAHOATOMHOI'O UACAJIBHOI'O

raza
bubnunorexa LIOK
1 B

3 HARL TEIOTIepeaat https://m.edsoo.ru/ff0c5c36
VY enpHas TEMIOEMKOCTh BELIECTBA.

32 KonuyecTBo TemioTs npu bubmmoreka [JOK
Teruionepenave. AnnadbaTHbIN https://m.edsoo.ru/ff0c5c36
nporiecc

33 IIepBbIil 3aKOH TEPMOAVHAMUKH U bubnuorexa [IOK
€ro IIPUMEHEHNE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTh mporeccoB B

34 npupojie. Bropoii 3akoH bubmorexa HOK

pupode. BTop https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKH

35 [Tpunmun nevictBus u KI1/{ bubnunoreka LIOK
TETUIOBOW MaIlIuHbI https://m.edsoo.ru/ff0c600a

36 uxn Kapnao u ero KIT/]

37 DKosornyeckre npoodaeMbl
TETJI0IHEPTETHUKU
O60061maronuit ypok

38 «MOJ‘II:K JIISI{I Has}{]p ¢u3nka. OCHOBBI bubmorexa LOK

YPIp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbhas pabota no teme
39 «Mounekynspras pu3rka. OCHOBBI bubmmorexa [JOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMHUKI)
AHann3 KOHTPOJIbHOM pabOTHI.
bubnunorexa LIOK
40 [TapooGpa3oBanue U KOHIEHCAITHS.

Hcnapenne u xunenue

https://m.edsoo.ru/ff0c63b6
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AOCOJIIOTHASA U OTHOCUTEbHAA

41 BJIAXKHOCTH BO3ayxa. HachIleHHBIN 1 buGnuorexa [IOK
Ayxa. m https://m.eds00.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
aMmopdHubIe Tena. AHU30TPOIUA
42 CBOI‘EI)((};B KPHUCTAIIOB }Knp KHe 1 Bubmorexa HOK
P F/RHA https://m.eds00.ru/ff0c65f0
kpuctaiibl. COBpeMEeHHbBIS
MaTepHuabl
[InaBneHue n KpUCTATUIU3ALIMSL.
43 VYV nenpHas TEII0Ta [IaBJICHUS 1 Bubmiorexa HOK
’ https://m.edsoo.ru/ff0c6708
CyOmumarust
bubmuoreka [IOK
44 1
YpaBHEHHE TCILI0BOr0 Oajanca https://m.edsoo.ru/ff0c6820
4. DnekrponuHaMuka (224)
DnexTpu3anus Teil. DIEKTPUUECKUI
45 3aps, pI[BalllsH a DJIEKT I/I‘II;CKI/IX 1 bubmorexa LOK
AL g p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKH, TUIIEKTPUKHU U
46 H(I))J'I JIOBO HI/)IIKI/I 3aI((I:H 1 bubmorexa HOK
YHpOBOA ' https://m.edsoo.ru/ffOc6bcc
COXPaHEHHUS INEKTPUUYECKOTO 3apsia
B3aumogpeiicTBue 3apsaioB. 3aKkoH
47 Kymona. TouyeuHbIN DIIEKTPUYECKUI 1 bubmorexa LIOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
48 nosis. [IpuHnun cynepno3unuu 1 bubmuorexa [IOK

BJIEKTPUYECKUX MoJen. JInnun
HANPSKEHHOCTH

https://m.edsoo.ru/ffOc6df2
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49

Pabota cuit aeKTpoCTaTHIECKOTO
noist. [Torennuan. Passocts
IOTEHI[MATIOB

bubnunorexa LIOK

https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM I10JIC.
I[I/IBJIGKTpI/I‘IeCKaSI MMPOHUIACMOCTDb

bubnunorexa LIOK

https://m.edsoo.ru/ff0c7018

51

OnexrpoémkocTs. Konnencarop

bub6nmmoreka [IOK

https://m.edsoo.ru/ff0c7126

52

53

54

55

56

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOopa. DHeprus
3apsHKEHHOT0 KOHIEHCAaTopa

Jlaboparopnas pabora 3 "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa'

[TpuHIMD NEHCTBYUS U IPUMEHEHUE
KOH/IEHCAaTOPOB, KOIMTUPOBAILHOTO
anmapara, CTpyiHOro npuHTepa.
DneKkTpocTaTHUecKas 3aluTa.
3a3emIIeHne AIIEKTPONpruOOpPOB

DNEeKTPUYECKHI TOK, YCIOBHS €r0
cyuectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma st
yJacTka Ienu

ITocnenoBarenbHOE, MapaIeNbHOE,
CMEIIaHHOE COETMHEHNE
poBOIHUKOB. JIaGopaTopHas paboTa
4 «M3yyeHne CMEIaHHOTO
COEJTUHEHUS PE3UCTOPOB

0,5

bubnuoreka [{OK

https://m.edsoo.ru/ff0c72c0

bubnunorexa LIOK

https://m.edsoo.ru/ffOc74f0
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57

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
Toka. 3akoH J[xoynsa-Jlenna

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

58

3axoH OMa 11 TOJIHOM (3aMKHYTO)
anexTpudeckon nenu. Koporkoe
3ambIkanue. Jlaboparopnas pabora 5
«M3mepenne D/1C uctounuka Toka u
€ro BHYTPEHHET0 COIIPOTHBIICHUS

0,5

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIPOTHBIICHUS] METAJIJIOB OT
TeMieparypbl. CBEpXIpOBOIUMOCTh

60

61

62

63

ONEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAs
Y IIPUMECHAs TPOBOIUMOCTb.
CaoiicTBa p—N-niepexoja.
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTpUYECKHUI TOK B pacTBOpax U
pacriaBax 3JE€KTPOIUTOB.
DNEeKTPONUTHYECKAs JUCCOLUALIMSL.
OneKTponan3

DJIEKTPUYECKUH TOK B ra3ax.
CaMOoCTOSTENILHBIN U
HECaMOCTOSITEIbHBIA pa3psl.
Monnus. I1mazma

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc84ae

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc82ba

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue nprudopsl U
YCTPOMCTBA U X MPAKTHUECKOE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc
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npuMenenue. [IpaBuna TeXHUKH
0€301acHOCTH
65 O6o06maromuit ypok 1 bubnmnoreka HOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«Qnektpocraruka. [locTosTHHBIN bubnmnoreka HOK
66 . 1 1
3JeKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»
5. IToBTOopenue (249)
bubnunoreka LIOK
67 Pemrenue 3agad mo teme «MexaHukay 1 https://m.eds0o.ru/ff0c8e56
68 Pemenue 3anau mo teme 1 bubnunoreka LIOK
«TepmonnHamuka» https://m.edsoo.ru/ff0c8f6c
OBHLIEE KOJIMYECTBO YACOB I10 68 3

I[TPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnubie IIpakTunyeckue Aara mupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoTbI pecypen
1. Dnexkrpoaunamuka (114)
[TocTostHHBIE MATHUTHI U X

1 B3auMo/ieiicTBMe. MarHuTHOE T0JI€. 1 bu6mmoreka [IOK
BexkTop MarHuTHON MHAYKIUU. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHON UHIYKIIUU
MarauTHO€E 1oJI€ MPOBOJIHHUKA C

) TokoM. OmnbIT DpcTeaa. 1 bubnuorexa [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pabota «/3yuenue

3 MarHETHoIr)o HOJI')ISI KaTyIHKI/Iy: 1 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO ITOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubnmnorexa [JOK
«HccnenoBanue NeUcTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 JBUKYIIYIOCS 3apsSKEHHYIO 1 bubnuorexa [IOK

gactuity. Cwia Jlopenma. Pabota
cunel JlopeHna

https://m.edsoo.ru/ff0c9df4
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DNeKTpOMarHuTHast UHIYKITHS.
[ToTok BekTOpa MarHUTHOM
uaaykiuu. IJ1C uuaykiuu. 3akoH
ANEKTPOMArHUTHOM MHIYKIIMH
®dapanes

Jlaboparopnas pabota
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOM UHTYKITHI)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTUBHOCTB. SIBICHUE
camounaykiuu. 3JC
CaMOUHIYKIMH. DHEPIrust
MAarHUTHOTO TOJISI KATYIIKH C TOKOM.
DIEeKTPOMArHuTHOE 10JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHHUTHI,
3JIEKTPOJABUTATEIlb, YCKOPUTEIU
JJIEMEHTApHBIX YACTHII,
MHIYKIMOHHAs [1€4Yb

10

O6o0maromuii ypok «MaraHutHoe
nosie. DJIeKTPOMarHuTHas

WHIYKITHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
BJ'IGKTPOMaFHI/ITHaSI UHAYKOUS»

AHanu3 KOHTPOJIbHOM pabOTHI.
CB00o/1HBIE MEXaHUYECKUE

2. Konebanus u BonHbI (244)

1

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06
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koseOaHus. 'apmoHndeckue
KosieOaHus. Y paBHEHHUE
rapMOHMYECKUX KOJICOaHHH.
[TpeBparenue sHepruu

13

Jlaboparopnas pabota
«HccnenoBanye 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTH OT JIJIMHBI HUTH H MacChl
rpy3a»

14

15

KonebarenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMATrHUTHBIE
KOJIeOaHHS B HJICaJIbHOM
KOJIeOaTEeTbHOM KOHTYpE. AHAIOTHUS
MEKIYy MEXaHUYECKHUMU H
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU
®opmyna Tomcona. 3akoH

COXPAHCHUS SHCPIUH B UACAIIBHOM
KoJie0aTeIbHOM KOHTYpPC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

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

16

[Ipeacrasnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MeXaHHuYecKre KoneOaHusl.
Pe3onanc. BeinyxaeHnsie
3JIEKTPOMArHUTHBIE KOJIeOaHHs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennsbIit Tok. CHHYCOMIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKA. AMIIIUTYTHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA
U HaIpsDKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34
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18

Tpancdopmarop. [IponsBoxactso,
nepeaaya u norpebieHue
JIEKTPUUYECKON YHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO
3BOHKA, F€HEPATOpa IIEPEMEHHOTO
TOKA, JINHUH 3JIEKTpoIiepenay

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

20

DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnonb3oBanus
3JIEKTPO3HEPTUU B OBCEIHEBHOM
AKU3HU

21

MexaHuueckre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuiiHa BOJIHEL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CKOpoCTh 3ByKa. I poMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

ONEKTPOMAarHuTHBIE BOJHBI, UX
cBOMCTBa U cKOpocTh. [Ikana
3JIEKTPOMAarHUTHBIX BOJIH

HpI/IHI_[I/Il'IBI PaaruOCBA3U U
TeaeBuaeHus. Pa3putue CpcaACTB
cBs3U. Paguosnokanus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcccOc

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

25

Kontponbnas padota «Konebanus u
BOJTHBD

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc6f8
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AHanu3 omuO0K B KOHTPOJILHOM
pabore. [IpsmonmHeitHOE

bubmuorexa [JOK

26 acpoCTpaHEHUE CBETA B
Pactipoctpat . https://m.eds0o.ru/ff0cd350
OJTHOPOJHOH cpene. ToueuHbIi
UCTOYHHK cBeTa. JIyd cBeta
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P petd. osIP https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B TUIOCKOM 3epKalie
[Ipenomiuenne ceera. [lonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubnnorexa [HOK
[IpenenbHbIi yroJ MOJIHOIO https://m.edsoo.ru/ff0cd7{6
BHYTPCHHETO OTPaXCHUS
29 Jlaboparopnas padota «3mepenue bubnnoreka [JOK
[OKa3aTesisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B
30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa [JOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenn4yeHue JIMH3bI
JlaGopatopHnas pabora
31 «HMccnenoBanue CBOWCTB
1300pakeHUH B JTMH3aX»
Hucniepcust ceera. CIIOXKHBIA COCTaB
32 6enoro csera. L{Bet. JITabopaTtopHas
pabota «Habmonenue aucnepcun
CBETa»
WnTtepdepennus creta. Audpaxius bubnuoreka [IOK
33 .
ceera. JludpakinonHas penérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK

HOJ’IHpI/BaHI/IS{ CBCTa

https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cf02e

Onrtuyeckue mpuOOPHI U yCTPOHUCTBA

35 1 YCIIOBUS X 0€3011acCHOTO 1
IPUMEHEHUS
3. OcHOBBI CIELIMATIBHOM TEOPUN OTHOCUTEIBLHOCTH (41)
['paHuIpl TPUMEHUMOCTH
KJIaCCHUYECKON MEXaHUKHU. bubnuorexa [JOK
36 . 1
[ToctynaTel cnenuagabHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe1JIEHUE 1 bubmmorexa LOK
AHOBP ' g https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILEHUE JITTHHBI
DHeprus u UMITYJbC
38 pensITUBUCTCKON yacTulbl. CBA3b 1 bubnuorexa [JOK
MacChl C SHEPrUue U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NoKos
Kontponbnas padota «Onrtuka.
39 OCHOBBI CIEIUAIIBHON TEOPUH 1 1 bubmorexa [JOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTENEHOCTH»
4. KBanToBas ¢usuka (154)
®otonbl. ®opmyna [1nanka. bubnnoreka [JOK
40 1
DHeprus U UMMyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE Eu6 LIOK
HOIMOTEKA
41 otoaddekra. O A.T. 1
orodperra. OntbIs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. YpaBHEeHHE
. (}) P P bubnmoreka [JOK
42 DitamTeliHa 11 poTtodrddexra. 1

«Kpacnas rpanuna» ¢portospdexra

https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

JaBnenne cBera. Onbithl [1. H.

. bubmuorexa [JOK
43 JleOeneBa. XuMH4eCcKoe JIeiicTBUE https://m.e dsogru /F0d04a6
cBeTa
TexHudeckue ycTpoucTa u
44 MPAKTUYECKOE MPUMEHEHHUE:
¢dorosnemenT, GpoTogaTUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3amad mo reme «1EMEHTHI bubmuorexa [JOK
KBaHTOBOW ONTHKHW https://m.edso0.ru/ff0d0302
Mopnenb atoma Tomcona. OTBITEL
46 Pezepdopaa no paccesuuro o- bubmorexa HOK
https://m.edsoo.ru/ff0d091a
yactull. [manerapHas Mojenp atoma
bubmuorexa [JOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornouieHue GOTOHOB
48 IIPH NIEPEXO/IE aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHs DHEPrUU Ha Apyrou. Bubl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BonnoBsie cBolicTBa yacTuil. BosHBI
49 ne bpoins. Kopnyckynsipro- bubnnorexka [JOK
BOJIHOBOM Jyann3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4eHHE
OTKpBITHE PaTMOAKTUBHOCTH.
OmnsiThl Pesepdopraa mo bubnnorexka [JOK
50
ONPEACIICHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3ITYyYEHUS
51 CgoiicTBa anbda-, 6era-, raMma-

n3nydeHus. Bnusaue
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https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PaAOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DOHeprusi CBA3U HYKJIOHOB B sIJIpe.
Snepublie peakuuu. S nepHbii
peakrtop. [Ipo6iiembl, NEPCIEKTUBBHI,
9KOJIOTUYECKHE ACTICKTHI SIEPHOM
SHEPTEeTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpOHa. MeTo bl HAOTIOIEHUS U
pEruCTpaLy JIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyHIaMEeHTaIbHBIC
B3auMOJIeUCTBUS. ENMHCTBO
(bu3MUeCcKOil KapTUHBI MUpa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

5. DneMeHTbl aCTPOHOMUH U acTpou3uku (749)

Bup 3Bé3nHoro neba. Co3Be3aus,
SIpPKU€ 3BE3/bI, IUIAHETHI, UX
BUAMMOeE ABIbkeHMe. CojlHeUHas
crcTeMa

Connue. ConHeyHast akKTUBHOCTb.
Hcrounuk sHeprun ConHua u 3BE311

57

3BE3MIBI, KX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IBI TITaBHOU
MocIe0BaTeIbHOCTH. BHYTpeHHee
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https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

cTpoeHue 3BE311. COBpeMEHHbIE
IPEACTAaBICHHS O IPOUCXOKACHUH U
sBosronnu ConHna u 3831

58

Muneunsiii [lyte — Hama I'anakTuka.

[Tonoxxenue u nBuxenne CosHLa B
lNanaktuke. ['anaktuku. Y€pHbie
IBIPBI B IPAX T'aJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

Hepemennsie mpoGieMbl
aCTPOHOMUU

KonTponbHas pabota «2neMeHTHI
aACTPOHOMHU U acTPOPUIUKU»

1

1

62

AHanu3 KOHTPOJIbHOM pabOTHI.
O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YelioBeKa

6. O6o6maroiiee noBTOpeHue (64)

63

64

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTHUHE
MHUpa

O6o06maromuit ypok. Pomib
¢buznveckoil Teopuu B
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(hopMUpOBaHHUH TTPEICTABICHHUN O
¢bu3nueckoil kKapTuHe MUpa

65

O6o06maromuii ypok. Mecto
¢bu3nvecKoil KapTUHBI MHUpPa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAy4YHBIX
MPEICTABICHUIN O TIPUPOJIC

66

67

68

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE MHIYKIHS

PesepBHblit ypok. OnTrka. OCHOBBI
CHelHalbHON Teopun
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
DneMEeHThl aCTPOHOMUU U
acTpo(U3HUKH

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. noxg
penakiueii [TapdpentreBoit H.A., AkuimonepHoe o61ecTBo «3marenbeTBo

((HpOCBGHIGHHG»

1

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

[Toypounsble pa3zpaboTku k yueOHuky I'. . MskumeBa, b. b. byxoBinena

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubmuoreka ILIOK https://m.edsoo.ru/ff0
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