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COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToabl MO3HAHUS OKpy»Karomiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHajorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe paBrkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOTOo JBIKeHHSA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U NIEPEMEIICHUS MaTEPHUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneitnoe paBmwkeHue. J[BrkKeHHME MaTepHaNbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSTHHOM IO MOJYJIO CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEWHas CKOpocTh. llepumon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE MEpeIayH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmtoenue nmxeHus Tena, OpoieHHOro Mo/ YIIoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne ycKkopeHus CBOOOIHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHONICHMS ~ MEXAYy  NYTSIMH,  NPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

N3yueHue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydenue nBUKEeHUS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MarepuaibHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIs MaTepraabHbIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEPAOTo Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Wzydenue nBuxeHust Opycka 1o HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLCHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HEpTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBsA3b pabOThl HEMOTEHIHUAIBHBIX CHII C
W3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C W3MEHEHHEM MEXaHUYECKOW JHEpPTrUU Tella Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBAHUE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaudecTBo BemiecTsa.
[Tocrosinnast ABorajpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mogenbs uneanbHoro ra3za. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETUYECKON TEOpUU
uJeabHOrO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JBM>KeHMs dactul rasza. Illkama temneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpencraBieHne U30MpPOILECCOB: U30TEpMa,
n30X0pa, n3odapa.

TexHuyeckue ycTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BeEIIecTBa, Qororpaduu  MOJCKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHS.

Mogens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Moenb, WILTIOCTPUPYIOLIAS TPUPOLY JABICHHS T'a3a Ha CTEHKH COCY/a.

OnBITHL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Ormpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAaT€ Ha OCHOBE HM3MEpeHUW 00bEma
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY MTapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHSS HEPrus TEPMOJAMHAMHUYECKON CHCTEMBI U
crocoObl e€ n3MeHeHus. KonudecTBo TermnoTsl U pabota. BHYTpeHHssI SHEpTrUsi 0THOATOMHOTO
uJeanbHOro ra3a. Busl Tenonepenayn: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEMI0EMKOCTH BelecTBa. KoaudyecTBo TEIIIOTHI MPH TEIUIONEpeaaye.

[TonsitTue o0 anmabatHoM mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporeccaM. [ padudeckas naTepnperamnus padboThI ras3a.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TennoBeie MamuHbL. [[pUHIUTIBL IECTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terwioBod Mammubl. [ukin Kapao u
ero Kod(hPuIUeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpoMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJIOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HMPOOKH M3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITNSA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomuol

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAXKHOCTh BO31yXa. HachbleHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYpPbl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucranmmuueckue u amopdubie Tena. AHH30TPOINHS CBOMCTB KPUCTAILIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHUE: TUTPOMETP M ICHUXPOMETP,
KQJIOPUMETP, TEXHOJOTMM  TIOJYYEHHS] COBPEMEHHBIX MATEpUAIIOB, B TOM  YHCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnenne npu NOHMKEHHOM JIaBJICHUU.

CriocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3AyXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Inexmpocmamuka

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apan. JlBa Buga AJIEKTPUYECKUX 3apsijiOB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYTIPOBOJHUKH. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopneicteue 3apsnoB. 3akoH Kynona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe mnose. HanpskéHHocTh 3nexkTpuueckoro mnois. IlpuHuun cyneprno3uuuu
ANEKTPUUECKUX NOJIeH. JINHNKM HANPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

PabGora cun osnektpocratmueckoro mond. Ilorennuan. Pa3sHOCT MOTEHLIMANOB.
IIpOBOIHUKY U IUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIe. JAU3IIeKTpUUecKasi IIPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHudeckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: JIJIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUS MEXly HUMU U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COETMHEHNE TPOBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBoIHUKOBbIE TPUOOPBHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
Juccoryanus. DIEKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETp, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKYyMHBIH IHOJI, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COEIMHEHHUE POBOIHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYILIEH cuibl. KopoTkoe 3amMblKaHHE TalbBaHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O CONMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYILIEH CHJIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTPOTUBIICHUS.



Hab6nronenue anexTpomusa.

Me:xnpeameTrHbie CBA3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAY4HbIM (akr, rumores3a, (uznyeckas BeJIHMUMHA, 3aKOH, TEOpHs, HAONIIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCHHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B JKUBOM npupoje, 1uddysus, ocMoc, TE1000MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONIEPEIaut, TEIJIOBOE PABHOBECHUE), IIEKTPHUCCKUE SIBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TaIbBAaHHUKA.

l'eoepaghus: BIaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrHe), IBUTATellb BHYTPEHHErO CropaHWs, mapoBas TypOWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTUHN TIOYYEeHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWH,  3JEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH HpPUHTEp, dJEKTpOHArpeBaTelibHble IPUOOPBI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMazZHUMHAA UHOYKY U

[TocrosiHHbie MarHuThl. B3auMoAeNCTBUE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHUTHOM MHAYKUMU. [IpUHIMN Cyneprio3ulMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHayKuuy. KapTuHa AMHUNA MarHUTHOW MHYKLWHU TOJISI IOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHHMKA M 3aAMKHYTOIO KOJBLEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJlyJib U HallpaBIICHHE.

Cuna JlopeHma, €€ MOIydb M HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM MHAYKIUHU. [lOTOK BekTOpa MAarHUTHOM MHIYKIIHH.
DNEKTPOABMKYIIASL CUJIa MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKyIas Cuia WHAYKIUU B IIPOBOJHUKE,
JBIKYIIEMCS TIOCTYIIaTEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYIIIAS CHJIa CAMOUMHYKIUH.



DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3IEKTPOMArHUTHI, FEKTPOABUTaTENb, YCKOPUTEIN AIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS TIeUb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO TOJIA.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHON UHIYKITHH.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JICKTPOIABUKYIIEH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW MHAYKIIHH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHWueckue KojebOanusa. [‘apmonuueckue
konebanus. Ilepuon, dacrora, ammautyga u  (asa konebGanuil. I[lpyXHHHBI MasSTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHHE IapMOHMUYECKUX Kojebanui. IIpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUSI B HJICATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIY MEXaHWYeCKUMH U DIEeKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS] SHEPTUU B UACATHLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUAX. BbIHyX/1eHHbIE MeXaHUYeCKUEe KojaeOaHusl.
Pe3onanc. BeiHyk/I€eHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. IlpomsBonacTBo, mepenada W MOTPEOJIECHUE AIEKTPUUYECKON HSHEPrHUH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JIEKTpo3Hepruu. KynpTypa wucHoib30BaHUs
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHu4ecKkue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, TUHUM JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHON CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHY X JICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKA M HAMNpPSOKEHHS] OT  BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaenoBaTebHOM COEAVMHEHUH PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCUMOCTHY NIEPUOA MaJIbIX KOJIeOaHUH Tpy3a Ha HUTU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LEMH M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHumHbvle 60JIHb

Mexanuueckue BOJIHBI, yclioBUs pacnpoctpaneHus. [lepuon. CkopocTs pacnpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHS M3JIy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IpuMeHeHne 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIBTPa3BYKOBasl JIMArHOCTHMKA B TEXHUKE W MEIUIIMHE, paaap, PaAuONpPUEMHUK, TEJICBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIIEHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuPpakiny MEXaHMIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cCBsi3M TPOMKOCTHM 3ByKa W BBICOTBI TOHA C aMIUTUTYJOW M YacTOTOMH
KoJIeOaHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNSI MAKCHMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOWCTBa M TMPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIUOHHON PEIIETKY.

Habmronenue nomisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeMAIbHONH TEOPUHM OTHOCUTEIBLHOCTH
['panubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJS CKOPOCTM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAIIICHUE JTHHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. Dnemenmuvt K6anmoBoi ONMUKU
®oronsl. ®opmyna [Tnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuma» pororddexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuyeckue YCTpPONCTBA M MpPAKTUUYECKOE MpUMEHEHHUe: (OTO3JeMEHT, (HOTOIATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha Japyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZOPOZA.

BonHoBbie cBoiicTBa yacTull. Bonubl ge bpoiins. KopryckyisipHO-BOJHOBOM J1yaau3M.

CroHTaHHOE U BBIHYK/IEHHOE U3JTyY€HUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHMS  sjpa. OtkpsiTHE
panunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO H3ITyUeHHS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—VIBaHeHKo.
3apsn sinpa. MaccoBoe umciio siapa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepuwiii  peaktop. TepmosiaepHbii cunrte3. [IpoOnembl U THEPCHEKTUBBI  SAEPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YAaCTHII.

@dyHIaMeHTalIbHbIE B3aUMOIeHCTBUS. EMUHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHMUECKHEe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIINUX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHUH.

Bun 38é31H0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrtema.

Counnie. ConHeuHass akTUBHOCTh. Mcrounumk sHeprum CosiHIIa W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BoItonUH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmupenune Bceenennoit. 3akon Xa0606ma. PaszGeranme ranmaktuk. Teopwust
Bonbmioro B3peiBa. PennkroBoe u3inyuyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKECHHIMA
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O6o0maroiee NOBTOpeHUE

Ponp ¢(u3ukuM w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMAIbHOU W
THYECKOH cdepax [esATETbHOCTH YeNoBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MHpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIECHUIN O IPUPOJIE.

Me:xnpeameTHble CBSI3U

Wzydyenne kxypca ¢usuku 06azoBoro ypoBHs B 11 kjacce ocymiecTBIsieTCs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (PYHKIUU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOM3BOAHBIE SIEMEHTApPHBIX (DYHKIIUH,
MpU3HAKU TO0I00MS TPEYTOIBLHUKOB, OMPE/IeNIeHNE TUIOIIAIU TIIOCKUX (pUryp u oobpéma Te.

buonocus: snexkrpuueckue SBICHUS B JKUBOW MIpHUpOJE, KojeOarelbHbIE BUKEHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE pPaJUAlMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM perE€TKY, CIIEKTPaIbHbBIN aHATIU3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyJ, POTOChEMKA 3eMHOMN
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIIMOHHAs TedYb, pajxap, paJuoONpUEMHHUK, TEJIEeBM30p, aHTeHHa, Tenedon, CBYU-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «@Du3uka» Ha ypOBHE CpeqHEro oO0miero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOEHMs yueOHoro mnpeamera «Pu3uka» JOJKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTAM POCCHHMCKOro  OOILEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUHCKOro 00IIEeCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTo OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aly;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapHON M BOJIOHTEPCKOM JIEATEIFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHUSM POCCHUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OIICHMBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUECHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3¢TEeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIIETO
¢buznueckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAacTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh AKOJIOTHYECKOW KYJIBTYyphl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHI B OKPY’)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMUECKOW HAMpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c()OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Ba3oBble Jioruueckue eiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 33J1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UYECKUX SIBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OILICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MIPU PEUICHUH KU3HEHHBIX TPoOIeM.

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA

BIIAJICTh HAYYHOW TEPMHHOJIOTUEH, KIIFOUEBBIMH TMOHATUSIMH M METOJaMU (HU3UIECKOM
HayKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3INYHBIX METO/I0B IMO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIPETaIuH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3W U aKTyaJlM3UPOBaTh 3ajady, BBIJABUTATh
TUTIOTE3y €€ peIIeHHs, HaXOJUTh apryMEHTHI IS JIOKa3aTelIbCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJI€ PEHICHUS 3aJauyd pe3yiabTaThl, KPUTHUYECKH
OIICHUBAThH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MIEPEHOCHUTH 3HAHUS 10 (PU3HUKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATETLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTh MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHUA I/IHq)OpMaI_II/II/I (I)I/I3I/I‘-IGCKOF 0 COACPIKAHUA U3 UCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpPCACTBA PIH(l)OpMaI_II/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON 6€30aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILECTBIISITH OOIEHHE HA YPOKax (PU3UKH U BO BHEYPOUHOH IEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIUBUIYAIbHOW paOOTHI;

BBIOUpATh TEMATHKYy M METOJbl COBMECTHBIX IEHCTBUI C y4é€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUM, PaCHpENessiTh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 Y4acTHHKA KOMaHbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJIEH C MO3UIMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaILUSAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATEIBHOCTh B 00JacTu (pU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHHS] TMPAKTUYeCKo paboThl € Yy4ETOM UMEIOMIMXCA PECYpcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM;
pacIIMpSTh paMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMUHBIX MPEIOUYTCHUH;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHWIO W TMPOSBICHUIO JPYAUIMH B o0mact (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/IEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

MCIOJIb30BaTh MPUEMBI pedIeKCUH 71l OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oluero oopa3oBaHus y 00ydarolUXCs COBEPUICHCTBYETCS 3MOIMOHAILHBIM
UHTEJJIEKT, MPEANoaralonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUSl, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS H3YUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIOTHO TBEPIOE TEJO, MACANbHBIN Ta3, MOJAEIH
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH JIEKTPUUECKHUM 3aps] MpU peleHUuU
buznyeckux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPHABIX Tel, M3MEHEHHE 0O0b&Ma Tesl MpU HarpeBaHUH
(oXJaXaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTAJUIN3aLus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTPU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHla, UMITYJbC Teja, KUHETHYecKas
SHEprus, MOTEHIMAaJbHAs SHEPIrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCThb; NpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPrus, padora rasza, KOd(pQUIHEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONUCHIBaTh M3YyYECHHBIC SJIEKTPUUECKHE CBOMCTBA BEIIECTBA W JJIEKTPUUECKHUE SBIICHHS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YyeMbIX BEIWYMH, UX OOO3HAUYEHHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLIMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
PaBHONpPAaBUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MEepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KysoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X O€30MaCHOTO MCIIOIb30BAHMS B TIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYI0BAHUS, TPOBOAUTH OMBIT M (JOPMYIUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMYMHAMU C HCIIOJIb30BAaHUEM
OPSIMBIX  M3MEPEHH, MPH 3ITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (DPU3UYECKUX BETUYMH B BUAE TaOIUIl U TpadUKOB, JEIaTh BHIBOIbBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEIACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
¢dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4l BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMYMHBI W (QOPMYIBI, HEOOXOIUMbIE s €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUCHUS (PU3NUECKON BETUINHBI,



pelaTe KayeCTBCHHBIC 3aJa4d: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUYMBYIO LIETIOYKY
paccy’XIeHHU C ONOPO Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUH W IPEACTaBICHUs Y4eOHOH U
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpY KaloIIei cpejie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IpyNIbl, palUOHAIBHO paclpeneNiiarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K konny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOU KAPTUHBI MMPA, B PA3BUTHH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOH
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJeNeil: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEYHBIH HCTOYHUK CBETa, SJAEpHas MOJAEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sI/Ipa MPH PEeIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakius M NOAApU3alUs CBETa, AMCIEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BeIlECTBa (JIEKTPUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUila TOKa, DJIEKTPHUYECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CUIIa,
paboTa Toka, MHIYKIMS MarHUTHOro mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MArHUTHOIO TOJeW, MepHoA W yacToTa KosiebaHui B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUJla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NpPU ONUCAHUHM MPaBUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIOJB3Ysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIysibc (OTOHA, TMEPHOJ IOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICT MCIOJIB3YEMBIX BEIMYMH, UX OOO3HAYCHHS H



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBICHUS, UCIONB3Ys (U3NYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCIEAOBAaTEIbHOIO U MAPAIICIBHOTO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
NOPSAMOJIMHEHHOTO PAaCIPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEWHAa s GoTodddeKTa, 3aKOH COXpPAHEHUS DSHEPruu, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH M ONHCHIBATh U300pakeHNE, CO3/1aBAeMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITIOJHATh JKCIICPUMEHTHI TI0 HWCCIICOBAHHIO (PU3UYCCKUX SIBICHUH W IPOIIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPETIOKEHHOTO 000PYIOBAHHUS, TPOBOAMTD OMBIT M JOPMYIHUPOBATH BEIBO/IBI,

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC HW3MEPCHHSI (DU3MYCCKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

HCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEJIMYMH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHUN:
IIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOTYYCHHOW 3aBUCUMOCTHU
buznyecKux BENWYMH B BHAE TaOMUIl M TpaUKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30HaCHOrO TpyJa MpU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOrO0 JKCIIEPUMEHTA, Y4E€OHO-UCCIENOBATENIbCKOM UM TMPOEKTHOW JESATENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIHHBIX YCTPONUCTB U 1aO0OpaTOPHOTo 000pyAOBaHNUS;

pemiate pacu€THbIE 3ala4dl C SIBHO 3a/laHHON (U3UYECKOW MOJENbI0, HCIOIb3YS
(du3nyecKre 3aKOHBI ¥ TIPHHIIAITEI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4l BEIOMPATh (PU3UICCKYIO
MOJICJTh, BBIJICIATh (PU3NYCCKUE BEIMYMHBI W (QOPMYJIBI, HEOOXOIUMBIC IS e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAbHOCTD MOYYEHHOTO 3HAaYeHUs (PU3NUECKON BETHUNHBI,

peliaTh KayecTBEHHbIE 3a7aud: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUMBYIO IIETIOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHNUS,

UCIIONIb30BAaTh TIPU  PEIMICHUH YYeOHBIX 3a7ad  COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJOTHH ISl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAIMU W TPEACTaBICHHUsS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, TMONYYEHHOW W3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJIYyYaeMyto HH(pOpMaIHIo;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, pa3IndaTh
YCIIOBUS UX 0€30MacHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHCHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

UCIIOJIb30BaTh TCOPETHUSCKHE 3HAHWS 110 (U3WKE B IOBCEAHCBHOW IKWU3HU IS
obecrnieueHns 0€30MacHOCTH MPHU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, IS
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroIlei cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TpYNIIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYyalMsX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)/J0I0 M3 yYaCTHUKOB IpYMNIbl B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ) 2
M3MKa U METOJIbl HAy4YHOT'O MIO3HAHUS https://m.eds0o.ru/TFA1bF72
Htoro no pazneny 2
Paznean 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOAMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoreka [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
41 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IMYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpnen 1. JIEKTPOAUHAMUKA
11 MaruauTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnnorexa [JOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 o 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnmuorexa [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 bubmiorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
42 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOLIEE MIOBTOPEHUE
Htoro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
N KosunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie 06pa3OBaTeJII>HbIe
n/n Bcero U3YYeHUs
padoThI padoTbI pecypcbl
®dusnka — HayKa O IPUPOJIE.
1 Hayunblie MeT(}),I[I)I HO?I?HaI.)HIfﬂ 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnnoreka [JOK

2 . 1
HAay4HOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bubmuoreka [JOK
nBwkeHus. [lepeMerienue, CKOpOCTS, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOIMHEHOE 1 bu6nuorexa [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnoreka [JOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 I[I;I/I)KCHI/IC MaTepHHaHLHOﬁ TOYKH I10 1 bubamorexa IOK

https://m.edsoo.ru/ffO0c3ada
OKPY>KHOCTHU
8 [Tpuniun otHOCUTENbHOCTH [ anues. 1 bu6mmoreka [IOK

I/IHepHI/IaJ'IBHBIe CHUCTEMBI OTCUETA.

https://m.edsoo.ru/ff0c3be8
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IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cuwi. Bropoii 3akon bubmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3akoH BceMHUpHOTO TsaroreHus. Cuia

11 TSDKECTH. HelfBa;I KOCMUYecKas Bubnuorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. KospdumuenT tpeHus.

13 Cuia CszOTI/IBHeI?I/Iq:I r?pn I[BI/IS(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJla B )KMJIKOCTH WJIN Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [JOK
MowmeHT cuibl. [nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepPUATIbHBIX TOYEK. bubmuorexa [JOK
Nmnynbe cubl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MatepuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH

17 [ToreHimanpHas SHEPTHUsl. bu6mmoreka [IOK

[ToreHuuanbHas 3HEPTUS YIPYTO

https://m.edsoo.ru/ffOc461a
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

1e(OPMHUPOBAHHOM MPY>KUHBL.
[ToTeHumanpHas SHEPrHsl TeIa BOIN3U
HOBEPXHOCTH 3eMIIU

18

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEIOTEHITUAIIBHBIX CUJI ¢ U3MCHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
M3MEHEHHUEM MEXaHUYEeCKOM SHEepPTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas padbora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXAHUKEY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4h74

21

22

23

24

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyn. Konuuecto
BemectBa. [locTostHHas ABoraapo
TemoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. Illkana remneparyp
Ilenbcus

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?

Pawl17

Pow19



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBueare MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIlepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubmmoreka [JOK
JIBIDKCHHUST MOJICKYJI. Y paBHCHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTtopHnas pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
pa3pexKEHHOTO ra3a

29 H3onponecchl B ACATBHOM ra3e U uxX bubnnorexa [JOK
rpadu4ecKoe mpeacTaBICHIE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 criocoObI e€ n3meHnenust. KonnuectBo bubnuotexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPruUsl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

bu6mmorexa [IOK

31 Buter tenzonepesia-in https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTD BELLIECTBA.

39 KonugecTBo TemnoTs! mpu bubnnoreka [JOK
Terutonepenave. AnnadbaTHbIN https://m.edsoo.ru/ff0c5¢36
nporecc

33 IIepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnuoreka [IOK
IPUMEHEHHE K H30IpoIeccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK



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/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bubmuorexa [JOK

35 MaIlHHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1JI
37 DKoJIorn4YecKre mpooIeMbl
TEIUIOIHEPTETHKU
38 O6o6maromuit ypok «MounekymspHas bu6mmoreka [IOK
¢usrka. OCHOBBI TEPMOIMHAMHKI https://m.edso0.ru/ff0c6938
KoHTpoinbHas pabora 1o Teme
39 «MOJ‘f)eKyJ'IHsz}I ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
HcnapeHue u KumeHune https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS
42 CBOI\/'II)((:I”)FB KpHUCTAJIJIOB. X(TI/EIKI/IG Bubmiorexa LIOK
https://m.edsoo.ru/ff0c65f0
kpucrauibl. COBpeMEHHbIE
MaTepUaTbl
[InaBneHue U KpUCTaUTH3AIUS.
43 VY nenbHast TCHHI())Ta l'IJ'IaBJ'IeII:I/IH. bubmorexa HOK
https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
4 Ypasietiie Tenosoro Gananca https://m.eds00.ru/ff0c6820
45 DneKTpu3aIus Tei. DICKTPUICCKUN bubmuorexa [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsna. ,}IBa BHU/JIA SJICKTPUYICCKHUX
3apsga10B

https://m.edsoo.ru/ffOc6bcc

IIpoBOIHKKH, TUATIEKTPUKH U

bubmuoreka [JOK

46 MOJIYTIPOBOIHUKHU. 3aKOH COXPaHEHUS https://m.edsoo.ru/ffocebee
AIEKTPUUECKOTO 3apsia
B3anmopeiicTBre 3aps10B. 3aKOH
47 KyJIOHa.HToqeqHLIﬁ I;JII[eKTpI/mecKI/H7I Bubmiorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsx€HHOCTB 3EKTPHUYECKOTO
48 nons. [puHumn cynepnosuuuu bu6mmoreka [IOK
9JIEKTPUUECKUX ToJIeH. JInHuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cui 31eKTpocTaTuuecKoro
49 TIOJIA. HOTGHLII/I&JI?P&L’»HOCTL bubmorexa HOK
https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
[TpoBOAHMKY U AUDIIEKTPUKH B
50 anpeKTp)j)CTaTquI::KOM noI;e. bubmmoreia LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
. bubnuotexa [JOK
>1 DuexTpouocts. Korencarop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 I(OH,[[CII-)IcaTOpa. DHeprusi 3apsyKEHHOT0 Bu6miorexa LIOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO Paw28

ammapara, CTpyHHOTo pUHTepa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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

DneKTpocTaTHUecKast 3allluTa.
3azemileHue AIEeKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[MocnenoBarenbHOE, MapaslieibHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

0.5

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

S7

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COMPOTHBIICHUS

DIIEeKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

Paw32

61

[ToynipoBOTHHUKH, X COOCTBEHHAS U
MpUMeCHas MPOBOAUMOCTh. CBOMCTBA
p—~n-nepexona.
[TomynpoBoAHNKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOpPax U

62 paciuiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIIEKTPUUYECKHI TOK B Ta3ax.

CamocTosiTenbHbIN 1 bubnmoreka [JOK

63 . 1
HECAMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0manmui ypox 1 bubmmoreka [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrponbHas padora no reme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JNIeKTpU4ecKuit Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»»

PesepBHbliil ypok. KonTposiabHas bubnmnoreka [JOK

67 1
pabota o Teme "DIeKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. OGoOmarommii 1 bubnnoreka [JOK
ypok 1o Temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Konrpoabubie IIpakTHueckue A — o0pa3oBarTe/bHbIC
padoThI padoThI pecypcel
[TocTosTHHBIE MarHUTHI M KX
B3aUMOJCHCTBHE. MarauTHOE MoJIe. bubnunoreka LIOK

1 . 1
BekTop MarHuTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUWH
MarsuTHoOe 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6nunorexa LIOK
B3aumoeiicTBre POBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yuenue 1 1 bubmuoteka [IOK
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
MPOBOAHMK ¢ ToKOM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubmuoteka [IOK
«HcecnenoBanue neicTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JleficTBME MarHuTHOTO MOJISI Ha

5 JBUXKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnmoreka [JOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHIyKus. [ToTok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

MHAYKIHUU. 3aKOH JIEKTPOMArHUTHON
unaykunu Papanest



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3JIEKTPOMArHUTHOM WHIYKIIUN

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSL. fIBIeHUE

camounaykiuu. J/]C caMOMHTyKIHHU.

3H€pI‘I/I$I MAarauMTHOTI'O IMOJIA KaTyIIKKN
C TOKOM. 9HeKTp0MaFHI/ITHOG I10JIC

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb,
YCKOPHUTENH 2JIEMEHTAPHBIX YACTHIL,
MHAYKIMOHHAs I1eYb

10

11

12

13

14

Ob6o06maromuii ypok «MarautHoe
noJie. DIIeKTPOMarHuTHasl WHIYKITHSD)

KonTponbHas pabota mo Teme
«MaruutHoe 1oiJe.
DNIEKTPOMAarHuTHasE UHIYKIUS»

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
IIpeBpamienue 3aepruu

JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTH M Macchl Ipy3a»

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
SJICKTPOMAruHuTHBIC KOJI€63.HI/I$I B
UcabHOM KOJiebaTeIhbHOM KOHTYPE.

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

bubnunoreka LIOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMU KoJIEOaHUSIMU

15

16

17

18

19

20

®opmyna Tomcona. 3akoH
COXpPAHCHUS SHCPIrUr B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[TpencraBieHne o 3aTyXaroOIMIMX
KoyieOaHusX. BeIHy X 1eHHbIC
MexaHu4deckue kojebanus. Pesonanc.
BI)IHY)KI[GHHBIG BHCKTpOMaFHI/ITHLIe
KOJIEOaHUS

[lepemennsbiit Tok. CHHYCOMIATBbHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYIHOE 1
JICUCTBYIOIIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [Iponssozactso,
nepezaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

YCTpolCTBO U IPaKTUYECKOE
MIPUMEHEHHUE DJIEKTPUUYECKOIO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTporepeaayd

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnosnb3oBaHus
IIEKTPO3HEPTUHU B ITOBCETHEBHOMN
KHU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubnunoreka LIOK
https://m.edsoo.ru/ffOchd34

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324

21

Mexanunueckue BOJIHBI, YCJIOBUA
pactpoctpanenus. [lepuon. CkopocTsb

bubnunoreka LIOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
[TonepeuHble U IPOOJIBHBIE BOJIHbI

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh

bubnunoreka LIOK

22
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
C)
| o —
POCTD- https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paAMOCBS3U U
24 TeneBuieHus. Pa3Burue cpencTs
cBs3u. Panmonokanus
o5 KonTtponsnas padora «Konebanus n Bbu6mmoteka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[TpsmonuHeiiHOe pacpocTpaHeHue
26 CBETa B OJHOPOJHOMU Cpejie. bubmuoreka [IOK
TodeuHsIii KCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
O .3
27 ompawenns e, Mocrpoenme Eumiorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
N300paXeHU B IMJIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
BHYTpeHHee oTpaxeHue. [IpenenbHblil bubmuoteka [IOK
28
yTOJI TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKeHUs
JlaGopatopHas pabora «M3mepenue bubmuoreka [IOK
29
noKasareJsi IPeIOMIICHHS CTEKJIa https://m.edsoo.ru/ffOcd67a
J 0 0 7
uH3bL. [locTpoeHne I/I3£) paKeHUI B BuGmiorexa [IOK
30 nuH3e. Dopmysia TOHKOM JIMH3BI.

VYBennueHue JTUH3EI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
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JlaboparopHas paboTa

31 «UccnenoBanue cBOMCTB
U300paXEHHUI B TUH3AX»
Hucnepcus ceeta. CII0XKHBIN COCTaB
39 6emnoro csera. Lser. JlaboparopHas
pabora «Habironenue nucnepcuu
CBETa»
33 WnTepdepenmus ceera. Judpakuus Bbu6mmoteka [JOK
cgeta. JludpakironHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuveckue MpudOPsl U YCTPOHUCTBA
35 U YCJIOBHSI UX 0€3011aCHOTO
MPUMEHEHUS
['paHUIIB MPUMEHUMOCTH
KJIACCMYECKOW MeXaHUKH. [locTymarsl bubmuorexa [IOK
36 .
CIeIUATIbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHUTEITHHOCTH OJTHOBPEMEHHOCTH.
37 3ameiienne BpeMeHII/[I 154 cr:)KpameHHe bubmmorexa [OK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON
38 ‘{aCTFI)/II_IBI. CB;13Ly Macfm C DHEeprueu u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
KonTtponsHas padora «Onrtuka.
39 OCHOI;LI CHCHI/II)aHLHOﬁ TEOPUU bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®dotonbl. Dopmyna [Tnanka. DHEprus bubnuotexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

U UMITYJIbC ()OTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITI/IC 1 UCCJIICOOBAHUC

bubnunoreka LIOK
41 .0 A.T.
$orosppexta. Onbiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | o bt Yo
A ] https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodrddekra
.0 I1. H.
43 ﬁzzze::: (;?;Lanqezzfj I elficTBHe bubmrorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoiucTsa u
MPAKTUIECKOE TIPUMCHEHUE!
44
dboTo31eMEHT, GOTOIATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenne 3agad mo reme « 3J1€MEHTBI bubmmoteka IIOK
KBAHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
o | e e T O
PPOPA P - https://m.edsoo.ru/ff0d091a
ILnanerapnas Moaenp aToMa
bubnunoreka LIOK
47 IT b
OCTyHatRt bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornouieHue GOTOHOB
48 IIPU MEPEeX0/ie aTOMa C OJTHOTO bu6muoreka [JOK
YPOBHS 3HEPIUU Ha Apyroil. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BOJ‘IHO]iLIG CBO¥CTBa yacTHll. BomHbI Butmorexa LIOK
49 ne bpoits. Kopryckymnsipao-

BOJIHOBOM Jtyanu3Mm. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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

BBIHYKACHHOC U3JIYUYCHUC

50

51

52

53

54

55

56

OTKpBITHE PAHOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpenenenuto
COCTaBa paJUOAKTHUBHOI'O U3JTYUCHUS

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaJMOaKTHBHOCTH Ha YKHBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydenue

OHeprus cBA3U HYKIIOHOB B SIIpE.
Snepusle peakuuu. A nepHbiil
peakrop. [Ipo0iemMbl, NepCHeKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI SICPHON
SHEPIreTUKU

DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo 1kl HaOMIOICHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YACTHII.
Kpyruslit cton «@yH1aMeHTanbHbIE
B3anMoaercTBUA. EMMHCTBO
(bU3UIECKON KapTHHBI MUPAY

Bup 3Bé3anoro neba. Co3Be3aus,
ApKUE 3BE3/b, IUNIAHETBI, UX BUIUMOE
nBrkeHre. CoJIHEYHasl cucTeMa

Counune. ConHeuHast akTUBHOCTD.
Wcrounuk sneprun ConHua 1 3BE311

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

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

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
noclieA0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBostonun CoJiHIA U 3BE3]T

Mineunsiii [1yTe — Haia ['anaktuka.
[Tonoxenne u npuxenue ConHua B
lanaktuke. I'amaktuku. YEpHbie
JBIPBI B IIPAX TaJaKTUK

Bcenennas. PazOeranue rajiakTuk.
Teopust bosbIoro B3phIBa.
PenukToBO€ H3iyyeHue.
MertaranakTuka

60

Hepemennsie mpob6ieMbl aCTpOHOMUU

61

62

63

KonrtponbHas pabota «D1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Pois ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIMaIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJioBeKa

O6o6marmuii ypok. Pons 1 Mmecto

(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE MUPA

64

O6o06maromuii ypok. Posb
¢du3nveckoil Teopun B
(GopMUpOBaHUY MTPEACTABICHUI O
¢du3nueckoil kapTHHE MHUpa




O6o6marmuii ypok. Mecto
(GU3UYECKON KapTUHBI MUpa B 001IIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEICTABICHUN O IPUPOE

66 PesepBHBIi ypok. MarautHoe 1nose. 1
DNIeKTpOMarHuTHasE MHIYKIUS
PesepBHblil ypok. Ontuka. OCHOBBI

67 CHeHATbHON TEOpUH 1
OTHOCHUTEIIHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.

68 SJIelxi)eHTbI};iTpOHOMHH u ’ 1 bubmrorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784
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