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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS Ha YPOBHE CpPEIHEro 0O0IIero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE MOJIOKCHHH M TpeOOBaHHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTenbHOll mporpammsbl, mnpenactaBieHHpix B DPI'OC COO, a Ttakke ¢ ydérom
denepanpHOil pabouell MporpaMMbl BOCHUTAHHS W KOHIEIMIWU MpenoJaBaHus y4eOHOTO
npenmeta «®dusuka» B oOpa3zoBaTedbHBIX opraHu3anusx Poccuiickoit  dDepepanuu,
peanu3yomux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue mnporpaMmbl 1Mo (QU3UKE HANpaBieHO Ha (POpPMHPOBAHHME €CTECTBEHHO-
Hay4HOH KapTuHBI Mupa obyuatonmxcsa 10—11 kimaccoB npu oOydeHun ux ¢pusrnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-JESATENIbHOCTHOTO noaxoa. [Iporpamma no ¢usrke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k nmiuaHUpyeMbIM JUYHOCTHBIM, NMPEAMETHBIM M MeTanpeIMEeTHBIM
pesynbrataM OOydeHHMs, a TakXKe YYUThIBaeT HEOOXOJHMMOCTh pealu3alMd MEXIPEeIMETHBIX
cBA3eM (U3MKM C ecTeCTBEHHO-HAy4YHbIMU YyueOHBIMU NpeamMeTamu. B Hell ompenenstoTces
OCHOBHBIE L€ U3y4eHMs] (U3UKHU Ha YpPOBHE CpeJHEro obuero oOpa3oBaHMsl, INIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, NpeIMETHbIE (Ha
06a30BOM ypOBHE).

[Tporpamma no ¢usuke BKIOYAET:

® [UIaHUPYyEMBbIE pe3yJbTaThl OCBOCHHS Kypca (pU3MKU Ha 6a30BOM YPOBHE, B TOM UYHUCIE

IpeIMETHBIC Pe3yJbTaThl 10 TOaM 00yUeHUS;

e cojepkanue yueOHoro npeamera «dusukay mo rojam o0ydeHusl.

dusmka Kak Hayka 0 HauboJjee 00IIMX 3aKOHaX MPHUPO/Ibl, BHICTYIIas B KAUECTBE y4eOHOTrO
IpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUH 00 OKpy»KarolleM MHUpeE.
HIxonbHBI Kypc OGHU3MKM — CHCTEMOOOpa3yIOLIMil Il €CTeCTBEHHO-HAYUYHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOIBbKY (PM3UUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUHN, M3yUaeMbIX
xumuel, ouonoruei, ¢pusznyeckoil reorpadueil u actpoHomueil. Vcronb3oBaHue M aKkTHBHOE
NpUMeHeHHe (U3NUYECKUX 3HAHUW OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IIOJYYECHUS HOBBIX
MaTepuasoB ¢ 33JJaHHBIMU CBOMCTBaMH U Apyrux. M3ydenue (pu3nKku BHOCUT OCHOBHOM BKJIAJl B
(bopmMHpOBaHKE €CTECTBEHHO-HAYYHOI KapTHHBI MHpa o0yJaromuxcs, B GOpMUpOBaHUE YMEHUH
MPUMEHSTh HAyYHBIH METOJI TO3HAHUS MPH BHIMOTHEHUH UMHU YYEOHBIX UCCIIEOBAHUA.

B ocHoBy kypca (u3uKu A5 ypoBHS CpeaHero oOIero oopa3oBaHus MOJOKEH P UIEH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €70 TOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU ¢ HEH KypC SIBISETCS JTOTHUECKH 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepuall U3 BCeX pa3fesioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOH (pU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM C HEW MaTepuall Kypca (GU3MKH 00beAUHEH BOKPYT
¢busnyeckux Tteopuil. Begymmm B Kypce sBisieTcss (GOPMUPOBAHME MPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U IOJIE.

Hoesa eymanumapuszayuu. E€ peanuzanus npeanoyiiaraeT UCIOIb30BaHUE T'yMaHUTApHOTO
MOTeHLIMaJIa (PU3HMUECKON HayKH, OCMBICIEHUE CBSI3U PA3BUTHUS (PU3UKU C Pa3BUTHEM OOILECTBA,
a TaK’ke C MUPOBO33pEHUYECKUMU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU ITPOOJIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku npenosiaraet 3HakOMCTBO C IIUPOKUM
KPYTOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUI0KEHUN U3yUEHHBIX TECOPUN U 3aKOHOB.

Hoesa oxonocuzayuu peanusyeTcs TOCPEACTBOM BBEICHHUS JJIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX 3KOJIOTMYECKUM MpPoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM



TEeXHUKHU M TEXHOJIOTUH, a TAK)KE 00CYKIEHUS MPOOIeM PalMOHATIEHOTO PUPOOIIOIB30BAHUS U
HKOJIOTUYECKOI 0€301MacHOCTH.

Crep>kHEBBIMH dJIEMEHTAMH Kypca (PU3MKH Ha ypOBHE CpeaHero oOuiero oOpa3oBaHHS
ABIISAIOTCS  (u3nueckue Teopun (GpopMHpOBaHME NPEACTABICHUNH O CTPYKTYpe IOCTPOCHHUS
¢u3nueckoil Teopuu, poiau (QyHAAMEHTANIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEJCTaBICHUSX O MPHUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPUH, IS ONMUCAHUS ECTECTBEHHO -
HAYYHBIX SBJICHUN U MTPOLIECCOB).

CucTeMHO-esTeNbHOCTHBIN MOAX0/ B Kypce (PU3MKHU peanus3yercs Mpex/ae BCero 3a CUeéT
OpraHU3aIluy SKCIIEPUMEHTAIFHON AeSTeNbHOCTH oOydatonmxcs. s 6a30BOro ypoBHs Kypca
(GU3UKK — ITO UCTOJIH30BAHHE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
1a0opaTopHBIX padOT, KOTOpble B TIporpamme Mo (u3nuke OOBEIMHEHbI B OONIMIA CIHUCOK
YUEHUYECKUX TPAKTUYECKUX paboT. BhineneHne B yka3aHHOM TepedyHe J1a0opaTopHBIX padoT,
MPOBOJUMBIX I KOHTPOJS W OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH OO0pa30BaTEIbHOTO
Ipoliecca UCXo1d U3 0COOCHHOCTEH MIaHMPOBaHMSI U OCHallEeHUs KaOuHeTa (usuku. [Ipu 3Tom
o0ecrieunBaeTcs OBJIAJICHHE OOYYAIONIMMUCS YMEHHUSMH HPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEJIOBAaHUSI 3aBUCHMOCTEH (DM3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB II0 IpPOBEpKE
MPEUIOKEHHBIX THIIOTE3.

Bonbmioe BHUMaHME yIenseTCs PEIICHHIO PACUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
IUISL pacUETHBIX 33/1a4 MPUOPUTETOM SIBIISIIOTCS 3a7[auy C SIBHO 33aJJaHHON (DM3NYECKON MOJIEIBIO,
MO3BOJISAIOIINE MPUMEHATh W3YyYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjesa
Kypca, TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3zaeinoB. i KaueCTBEHHBIX 33134 IPHOPUTETOM
ABIIAIOTCS 3aZjaHud Ha OOBSICHEHHE TMPOTeKaHWs (HU3UUECKUX SBICHUH M IPOLIECCOB B
OKpY’)KaroIIeH »XU3HM, TpeOyromme BbIOOpa (U3MYECKOW MOJEIU Il CUTyallMH IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TtpeboBanmsimu PI'OC COO K MaTepuasbHO-TEXHHYECKOMY
oOecreyeHnio y4eOHOro mnpoliecca 0a30BBI YpOBEHb Kypca (U3MKH Ha ypOBHE CpPEIHETO
o0mrero o0pa3oBaHUs JODKEH M3y4aThCs B YCIOBHSX TPEIMETHOTO KaOWHETa (M3MKH WU B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKJIa. B xabunete
(bu3MKH JOKHO OBITH HEOOXOAMMOE TabopaTopHOEe 000PYJOBAHKE ISl BHITIOTHEHHS YKa3aHHBIX
B TMporpamMMe 10 (HU3UKE YUYECHHUYECKHX TMPAKTHUYECKUX paboT ¥ JIEMOHCTPAIMOHHOE
obopyoBaHuE.

JeMoHcTpanmonHoe 00opynoBaHue (GopMUpPYyeTCsi B COOTBETCTBHM C MPHUHIIUIIOM
MUHHMaJIBHON OCTATOYHOCTH U OOECHEUMBAET MOCTAHOBKY NEPEUYHCICHHBIX B IpOrpamMme o
¢u3MKe KIIOYEBBIX AEMOHCTPALMK ISl MCCIEJOBAHUS HM3y4YaeMbIX SIBJICHUH M TP OL[ECCOB,
SMIIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX MPUMEHEHHH.

JlaGoparopHoe 000pya0BaHHE ISl YUEHUYECKUX MPAKTUYECKUX paboT (popmupyercs B
BHJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B pacdyére OJHOTO KOMILIEKTa Ha JABYX
oOyuaronuxcs. TeMmaTHueckue KOMIUIEKTbI J1a0OpaTOPHOro OOOpYIOBAHUS JIOJIKHBI OBITH
MIOCTPOEHBl Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE HU(PPOBBIX 1a00PaTOPHIA.

OCHOBHBIMU TIEJIIMU U3Yy4eHUS GUZMKH B 0011IEM 00pa30BaHUH SIBIISIOTCS:

e (opMupoBaHHE HWHTEpPeca M CTPEMJICHHS OOYYaIOUMXCS K HAyYHOMY H3yUYCHHIO

MPHUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
e pa3BUTHE TMPEJACTaBIEHUH O HAyYHOM METOAE TIO3HaHUS U  (OPMHUPOBAHUE
HCCIIEZIOBATENILCKOTO OTHOIICHHSI K OKPY KAIOLIUM SIBIICHUSIM;



dopMHpOBaHHE HAYYHOTO MUPOBO33PCHUS KaK pe3ysibTaTta M3yUYCHHS] OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAJIBHBIX 3aKOHOB (DU3UKH;

(dbopMUpOBaHHE YMEHHI OOBSICHSATH SIBJICHHSI C UCIIOJIb30BAHHEM (DU3HUCCKUX 3HAHUH U
HAyYHBIX JOKa3aTeIbCTB;

bopMupoBaHUE NPEACTABICHUN O PO (DU3MKU I Pa3BUTHUS JAPYTMX €CTECTBEHHBIX
HAyK, TCXHUKU ¥ TEXHOJOTHH.

JlocTikeHre STHX IeJied oOecrieuyrMBaeTCs PEIICHUEM CIEAYIONMX 3a7ad B IIPOIecce
M3y4eHHs Kypca GU3UKHU HA YPOBHE CPEAHEro 00IIEero 00pa3oBaHHUs:

nprUOOpeTeHNEe CUCTEMBbI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSAX, BKIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOAUHAMHKY, KBAHTOBYIO
(GU3UKY U 27I€MEHTHI aCTPOPHU3UKH;

dopMHupoBaHHE YMEHHMH MPHUMEHSATh TEOPETHUYECKHE 3HAaHUS M OOBSICHEHHUS
bu3nuecKkux SBJIEHUN B TNpUpOJe M JUIsl NPUHATUS TNPAKTUUYECKUX pELIeHUH B
IMOBCEIHEBHOM KHU3HU;

OCBOEHHME CIIOCOOOB pEIIEHUs PA3IMYHBIX 3aJad C SBHO 3aJaHHOM (u3HUecKoil
MOJIENIBIO, 3aJad, IOAPa3yMEBAIOIIUX CaMOCTOSITEIBHOE CO3/aHue (U3NYECKON
MOJIEJIH, aIEKBAaTHOMN YCIOBUSM 3aJ1a4uH;

NOHUMaHHE (PU3NYECKUX OCHOB M MPUHLMUIOB AEHCTBHUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJOIrMYECKHUX IPOLECCOB, MX BIUSHUA Ha OKPYIKAIOLLYIO CPENY;

OBJIaJICHUE METOJIaMU CAMOCTOSITEJIBbHOTO IUIAaHUPOBAHUS U MPOBEACHUS (PU3NUECKUX
OKCHEPUMEHTOB, aHalW3a W  MHTEepIpeTauud  UH(POpMALMH,  OINpeAeNCHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3JIJaHUE YCJIOBUM ISl pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEN0BATEILCKOM, TBOPUECKON
JESATEIBHOCTH.

Ha msyuenue ¢usumku (6a30BbI ypoBEHb) Ha YpPOBHE CpeaHero oodmero oOpa3oBaHUs
otBoautcs 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B Hezento), B 11 kinacce — 68 yacoB (2
yaca B HEJIEJIIO).

[Tpennaraemselii B mporpamme 1o Gpu3UKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX PadboT
SBIISICTCSI PEKOMEHIOBAaHHBIM, YUYUTENh JENacT BhIOOpP MPOBEIEHHUs JIabOpaTOPHBIX padoT H
OTIBITOB C YU4ETOM MHANBUIYATBHBIX OCOOCHHOCTEH 00yUYarOInXCsl.



COJAEPKXAHUE OBYUYEHUA

10 KJJACC

Paznen 1. ®usuka U MeTOAbI HAYYHOT O MIO3HAHUS
@®usuka — Hayka o mpupoje. HayuHble MeToabl MO3HaHUSA OKpy»Karoumero mupa. Poib
AKCIIEPUMEHTA U TEOPHH B MIPOIIECCE TO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PU3HKE.
MoaenupoBanue (pusnueckux siBICHHA U mpoiueccoB. Haydnble rumore3sl. Ousznyueckue
3aKOHBI U TeOpUH. [ paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [ [pHHIIMIT COOTBETCTBUSI.
Pons m mecto ¢um3uku B (GopMUpPOBAHWM COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B
MPAKTUYECKOU NEeATETbHOCTH JTIOICH.
Jlemoncmpayuu
Amnanorosble ¥ HU(POBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pazgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro JBukeHud. Cucrema
orcuéra. TpaekTopusi.

[lepememienue, CKOpPOCTh (CpemHssl CKOPOCTh, MTHOBEHHAasi CKOPOCTb) M YCKOpPEHHE
MaTepHaIbHONW TOYKH, UX MPOEKIMU HAa OCU CUCTEMBI KOOpAMHAT. Cl0KEHUE MEPEMEILCHUI U
CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsSMOJIUHEHHOE ABWKeHUe. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NEPEMEIICHUS MaTepUaIbHONW TOUKH OT BPEMEHH.

CBobOonHOe majzieHue. Y CKopeHrne CBOOOHOTO MaIeHUsI.

KpuBonuneiinoe nBuxeHue. JIBH>KEHHME MaTEpUAIBHOM TOYKH 110 OKPYKHOCTU C
MOCTOSSHHOM 1O MOJYJIKO CKOpPOCTBIO. YTJIOBas CKOPOCTb, JIMHENHas CKOpoCTh. llepmon um
gacToTa oOpameHus. [lenTpocTpeMuTeIbHOE YCKOpEHHUE.

TexHuueckue yCTpPONCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUJOMETpP, JIBUKEHUE
CHAapSI/IOB, IIEMTHBIE U pEMEHHBIE TIepelayn.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPALINS KHHEMATUUECKUX XapAKTEPUCTUK IBUKEHHUS.

[TpeoOpa3oBaHue ABMKEHUI C MCTIOIB30BAaHHEM MIPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3AYyXE U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nuxeHus tena, OpOIEeHHOTO MO/1 YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TMaJICHUSI.

HanpaBnenne ckopoCcTH Npu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LUEIbI0 ONPEACIICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanne  COOTHOWIEHUS ~ MEXIYy  MyTAMH, [POWJAEHHBIMH  TEJIOM  3a
MOCJIEA0BATENbHbIE pPAaBHBIE MPOMEXYTKHM BPEMEHH MPU PaBHOYCKOPEHHOM JBUXKEHUU C
Ha4yaJbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHue NBUKEHUS IAPUKA B BSI3KOW XKUJIKOCTH.

W3ydenne qBMKEHHS Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunaiun otHocutenbHOCTH ['anunes. IlepBoiit 3akoH HeroToHa. IHEpLMalibHbIE CUCTEMBI
OTCY€Ta.



Macca tema. Cuna. IlpuHumn cynepno3unuu cuid. Btopoil 3akon Hperorona s
MaTepuanbHON Touku. Tpetuit 3akoH HbloTOHA /1J1s1 MaTepUaibHBIX TOUYEK.
3akoH BcemupHoro TsaroreHus. Cuna tsoxectu. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buabl Tpenust (mokosi, ckojbxkeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. Koaddunuent tperus. Cuna cOnpoTHUBICHUS
MIpU ABUKEHUU Teja B )KUAKOCTH WJIU Ta3e.
[TocTynaTenbHOE U BpalaTeabHOE ABMKEHHE a0COTIOTHO TBEPAOTO Tea.
MOMEHT cwiIbl OTHOCHTENBHO OCH BpameHus. [lmeuo cuiibl. YcCioBUS paBHOBECHS
TBEPIOrO Tea.
TexHuueckue yCTpOMCTBA W NPAKTHUYECKOE MPUMEHEHUE: TMOAIMIUIHUKHA, JIBUKEHUE
HUCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu
SIBiieHue nHepUHH.
CpaBHeHHE MacC B3aUMOICUCTBYIOIIUX TEIl.
Bropoii 3akoH HeroToHA.
W3mepenue cul.
CrnoxeHue cui.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT J1e(hOpMaLIUH.
Hesecomocts. Bec Tena npu yCKOpeHHOM NOIbEME U NaJCHUH.
CpaBHeHUE CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKECHHUS.
YcinoBust paBHOBECHUS TBEPIOTO Tesna. BUuabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol
N3yueHue nBrxeHUs OpycKa M0 HaKJIOHHOM MIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH CHJI yOPYTOCTH, BO3HHMKAIOUIMX B INPYKUHE U PE3MHOBOM
obpasiie, oT ux AedopmaIiuu.
HccenenoBanue ycinoBuii paBHOBECHS TBEPAOTO TeJla, UMEIOIIEr0 OCh BPAIICHUS.
Tema 3. 3akonsl coxpanenusn 6 mexanuke
Nmiynsc MaTepuanbHON TOYKH (Tea), CHCTEMbl MaTEPUATBHBIX TOYEK. IMIyJIbC CHITBI 1
M3MEHEHNE UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTUBHOE JBMKEHUE.
PaGoTa cusibl. MOIITHOCTB CHJTBI.
Kunernueckass sHeprus marepuanbHON Touku. Teopema 00 M3MEHEHUM KUHETHUYECKOMN
SHEPTUHU.
[MoTenumaneuas sHeprus. [loTeHIIManbHas SHEPTHS YIIPYTO Ae(POPMUPOBAHHOMN MPYIKUHBI.
[ToTennmanbHas SHEPTHS TeJia BOJIM3HU MOBEPXHOCTH 3E€MITH.
[ToTennmanpHble U HEMOTEHUHATbHBIE CHIIBI. CBS3b PabOThl HETMOTEHIHMAIBHBIX CHII C
M3MEHEHNEM MEXaHUYECKOM SJHEPTUH CUCTEMBI Tel. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.
VYopyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHuueckue ycTpOHCTBA U MPAKTUYECKOE MPHUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, ABUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE IBHKEHUE.
[Tepexon moTeHMAIbHON PHEPTUU B KHHETUYECKYIO M 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol



N3yuenne abCOMIOTHO HEYyHNpyroro yaapa C TOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEpruu Tena Ha
MIpUMepe PaCTIKEHUSI PE3UHOBOIO JKI'yTa.

Pasnen 3. MousekyisipHasi pusnka ¥ TepMOAUHAMHUKA

Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYECKOU MEOPUU

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUYECKOW TEOPUH U UX OMBITHOE 00OCHOBAHUE.
bpoynoBckoe mBuxenue. Huddysus. Xapaktep ABWKEHHUS W B3aUMOJCHCTBUS UYACTHII
BemecTBa. MoJenu CTPOCHHs Ta30B, JKHAKOCTEH M TBEPABIX Tel W OOBICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3THX Mojeneld. Macca m pasmepsl Mojekynd. KomnuecTBo BemiecTsa.
[Toctrosnnas ABoranapo.

TennoBoe paBHOBecue. Temmepatypa u €€ namepenue. lllkana remneparyp Llenbcus.

Mopens uaeansHoro ra3a. OCHOBHOE YpaBHEHHE MOJEKYJSIPHO-KHUHETUYECKONW TEOpUU
ujeaJbHOro rasza. AOCOJIIOTHas TeMIlepaTypa Kak Mepa CpeAHEed KHHETHYECKOW 3HEpruu
TEIUIOBOTO JBMKEeHMs dactun rasa. [llkana temmneparyp KenbBuHa. I'a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [lanerona. M3ompoueccsl B HAEaIbHOM Tra3e C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeicTaBIeHUEe U30MPOLIECCOB: U30TEPMA,
n30x0pa, uzobapa.

TexHUYeCKHE yCTPOUCTBA U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHHE BemecTBa, Qortorpaduu MOJIEKy
OpPraHUYECKUX COEJUHEHUN.

OmnpiTe 110 U GY3UHN KUIKOCTEH U Ta30B.

Mojens OpOyHOBCKOTO JTBUKEHUSI.

Mopens onbita lllTepHa.

OnbIThI, TOKa3bIBAIOIIME CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO B3aUMOACHCTBHUSI.

Monenb, HIUTIOCTpUpYIOILAas MIPUPOLY 1aBJICHHUsS ra3a Ha CTEHKH cocy/a.

OnBbIThI, WITIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS NE€AJIBHOI0 Ta3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

OmnpeneneHnue Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MepeHUi o0BEma
KOMHATBI, JaBJIEHUS U TEMIIEPATYPbl BO3AYyXa B HEW.

UccnenoBanre 3aBUCUMOCTH MEK]ly TapaMeTpaMH COCTOSIHUSA Pa3pEKEHHOTO ras3a.

Tema 2. Ocnosvt mepmoouHamuxku

TepmonnHamuueckass cucrteMa. BHYTpeHHSS 3HEpPrusi TEPMOJUHAMHYECKOM CUCTEMBI U
crocoObl e€ usmeHeHus. KonuuectBo tennorel U padbota. BHyTpeHHss1 3HEprus 0 JHOATOMHOTO
HJICATBHOT O Ta3a. Buasl Teronepenayn: TeIIONPOBOIHOCTh, KOHBEKLIHS, U3TyUYEHHE. Y AeIbHas
TENI0EMKOCTh BellecTBa. KonnuecTBo TENaoThl NpH TEIIonepeaaye.

[Tousstue 00 ammabatHoM mpouecce. IlepBblii 3akoH TepMoaMHAMUKH. [IpuMeHeHwHe
MIEPBOro 3aKOHA TEPMOJUHAMHUKY K H3ompoIeccam. I padudeckas uHTepIpeTaus padoThl rasa.

Bropoii 3akoH TepmoauHamMukyu. HeoOpaTuMoCTh POLIECCOB B MPUPOJIE.

TennoBbie MamuHbl. [IpUHIKIIBI 1EHCTBUS TEIUIOBBIX MalvH. [IpeoOpa3oBaHus SHEPrUU B
TeruioBbIX MamuHax. Koaddunment monesnoro neiicteus termoBoil Manmuel. ukn Kapao u
ero Ko3QpQUIMEHT MOJE3HOT0 AeHCTBUA. DKOIOrHYeCKHe MPOoOIeMbl TETNIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA M MPAKTHYECKOE TMPUMEHEHHUE: JBHUTaTellb BHYTPEHHETrO
cropanus, ObITOBOM XOJIOAUIBLHUK, KOHTUIIHOHED.



Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW HSHEPruu Tella MPU COBEPIICHUU pPAOOTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJI JNEHCTBHEM C)KaTOro BO3AyxXa, HarpeBaHue 3(dupa B JATYHHOH TpyOKe MyTEM
TpeHust (BUACOAEMOHCTPAIIUS ).

N3meHeHne BHyTpeHHEH 3HEepruu (TeMIiepaTypbl) Teja Ipy Terionepeaaye.

OnpIT 0 a1MabaTHOMY PACIIMPEHUIO BO3/yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mojenu nmapoBoii TypOHHBI, TBUTATEINsI BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenue y1enbHOM TenI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanus eeuyecmea. Dazogvie nepexoovl

[TapooOpazoBanue wu koHjaeHcamms. HMcmapenume u  kuneHwe. AOCOTIOTHAsS W
OTHOCHUTEJNbHAs BIaXKHOCTh BO3AyXa. HacblmeHHbIi map. YaenpHas TemjaoTa mapooOpa3oBaHMUsL.
3aBUCUMOCTh TeMIIEpaTypbl KUTIEHUS OT J1aBJICHUS.

TBépnoe teno. Kpucramnueckue u aMop@Hble Tesia. AHU30TPOIMS CBONCTB KPUCTAJIIIOB.

Kunkue xpucramisl. CoBpeMeHHbIe MaTepuainbl. [lnaBineHue W KpucCTaIU3aIus. Y elbHast
TerioTa miaasieHusd. Cyonumanusi.

VYpaBHeHue TeraoBoro Oanaxca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPUMEHEHHUE: THTPOMETP H TCHUXPOMETP,
KaJIOPUMETP, TEXHOJNOTHH IOJNYYCHHS COBPEMEHHBIX MATEpHAIOB, B TOM  YHCIE
HaHOMAaTepHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kurnenue npu MOHM>KEHHOM JaBJICHHUH.

CriocoObl U3MepeHUs! BIaKHOCTH.

HaGnroieHre HarpeBaHus | MJIABICHHUS KPUCTAIITMYECKOTO BEIIECTBA.

JleMoHCcTpanus KpUCTauioB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

M3Mepenne OTHOCUTEIBLHON BIAQKHOCTH BO3IyXa.

Pa3znen 4. JnekTpoauHaAMHUKa

Tema 1. Inexmpocmamuxa

OnexTpuzanus Ten. OJEeKTpudyeckuid 3apsil. JIBa BHJA 3IEKTPUUYECKUX  3apsiiOB.
[IpoBOIHUKY, TUAIEKTPUKH U TIOJYIPOBOJAHUKU. 3aKOH COXPaHEHHUS IIEKTPUUECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB.  3akoH Kysona. ToueuHbld  3iIeKTpUYECKMM — 3aps.
Onexrpuueckoe mnoje. HanpsokéHHocTh anekTpuueckoro mnonis. [lpuHuun cynepnosunuu
AIEKTPUYECKUX MoJiel. JIMHUN HanpsKEHHOCTH 3IEKTPUYECKOTO MO,

PaGora cun oanextpoctarnyeckoro mnonsd. Ilorenuman. Pa3HOCT MOTEHIMANOB.
[IpoBOAHMKY U IUBIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJie. J{uaeKTpuyeckasi IpOHULaeMOCTb.

OnekTpoéMKocTh. KoHIeHcaTop. DIeKTpOEMKOCTh IUIOCKOT'O0 KOHJEHCATopa. DHEprus
3apsKEHHOT0 KOHJIeHcaTopa.

TexHUUYeCcKUe YCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIlUTa, 3a3€MJICHHE D3JEKTPONPHOOPOB, KOHACHCATOP, KOMHPOBAIBHBII
arnrapar, CTpyHHbIN IIPUHTEP.

Jlemoncmpayuu

VYCTpolCcTBO M IPUHIUIT ACHCTBUSA 2JIEKTPOMETPA.

BsaumopeiicTBue Ha3IEKTPU3OBAHHBIX TEI.



DIIEKTPHYECKOE T10JIE€ 3aPSKEHHBIX TEII.

[IpoBOAHMKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHuecKas 3aluTa.

JW3neKTpuKY B 31€KTPOCTATUYECKOM I0JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCaTopa OT IUIOHIaAW IJIACTHUH,
pacCTOSHUSA MEXIY HUMH U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 21ekmpuueckuit mok. Toku é paznuunvix cpedax

DJIEKTPUUECKUI TOK. YCJIOBHUS CYLIECTBOBAHHUS 3JIEKTPUUYECKOro Toka. McTouHMKM ToKa.
Cuna toka. [locTOsTHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 ydacTka Lenu.

DneKkTpuueckoe COIIPOTHUBJICHUE. Y aensHOe COIIPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, TAapAIIIEIBHOE, CMEIIAHHOE COEUHEHU € IPOBOJHUKOB.

Pa6ora snextpuueckoro toka. 3akoH [[xoyns—Jlenna. MoLHOCTb 3JIEKTPUYECKOTO TOKA.

DJIEKTPOABHIKYIIAs CUJIAa U BHYTPEHHEE COIIPOTUBIICHNE NCTOYHUKA TOKA. 3aKkoH OMa s
MOJTHOM (3aMKHYTOM) 35iekTpuueckoit nenu. KopoTkoe 3aMbikanue.

DIIEKTPOHHAsI IPOBOJAUMOCTbD TBEPIBIX METAJIOB. 3aBUCUMOCTb COIIPOTHUBIICHHS METAIIIIOB
oT TeMiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuyeckuil Tok B Bakyyme. CBOMCTBA AEKTPOHHBIX TYYKOB.

[TonynpoBoanuku. CoOCTBEHHass M TPUMECHass MPOBOAMMOCTh TMOJIYNPOBOJHUKOB.
CaoiicTBa p—n-nepexoaa. [ToaynpoBoHUKOBBIE PUOOPHI.

DNEeKTpUYECKUil TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHUYECKAS
JUcconuranus. JIeKTPOIIn3.

DJIEeKTpUUYECKUI TOK B ra3ax. CaMOCTOSITENIbHBIN U HECAMOCTOATEIbHBIN pa3paa. MosHus.
[Ina3ma.

TexHu4ueckue yCTpONCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETp, BOJIBTMETP,
peocTat, HCTOYHHUKH TOKa, JJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3AIEKTPOOCBETHTEIbHBIC
npuoOOpsl, TEPMOMETP CONPOTUBJICHMS, BAKyyMHBIH AHOJA, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBII 1HOJ], TAIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa ¥ HAIIPSKEHHUSL.

3aBUCUMOCTb CONPOTHUBIECHUS LWIMHIPUYECKUX IMPOBOJHUKOB OT JUJIMHBI, ILIOIIAIU
IIOIIEPEYHOr0 CEYEHUs U MaTepHaIa.

CMelaHHOE COeIMHEHNE IPOBOJHUKOB.

IIpsiMmoe m3MepeHue 3IeKTpOABMKYIIEH Cuibl. KOpOTKOe 3aMblKaHUE TalbBaHHYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIIEHUS METAJVIOB OT TEMIEPATYPHI.

[TpoBOAUMOCTE IEKTPOIUTOB.

HckpoBoii pazpsi U NPOBOJUMOCTh BO3yXa.

OaHOCTOPOHHSSI TPOBOJAUMOCTD IUOJA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yueHne cMEaHHOTO COEAMHEHMS PE3UCTOPOB.

W3mepenne 3IEKTPOABMKYIIEH CHJIBI HMCTOYHHKA TOKAa W €r0  BHYTPEHHETO
CONIPOTUBIICHHUS.



HaGmronenue snexrponusa.

MexknpeaMeTHbIe CBSI3H

Wzyuenne kypca ¢usuku 0a3oBoro ypoBHsS B 10 Kiacce OCyIIECTBISETCA C Y4ETOM
COJIepKAaTeIbHBIX MEXIIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJOTHH.

Meoicnpeomemuvie nousmusi, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOTO IO3HAHUS:
SBIICHWE, HAyudHbId (akT, rumoresa, (u3uueckas BEIWYWHA, 3aKOH, TEOpHs, HaOJIOJCHUE,
IKCIIEPUMEHT, MOJICITHPOBAHUE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pemieHHe CHUCTeMbl ypaBHEHMH, JuHeWHas ¢yHKuus, napaboina,
runep0Ooia, ux rpaduku U CBOWCTBA, TPUTOHOMETPUIECKUE (QYHKIIUU: CUHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPHTOHOMETPHYCCKOE TOXKIECTBO, BEKTOPBHI M WX MPOCKIUU HAa OCH
KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

Buonocus: MexaHu4eckoe IBHKCHHE B XKHBOU Mpupoje, Auddy3us, 0CMOC, TEIIO0OMEH
KUBBIX OPTaHU3MOB (BHBI TEIUIONEPEIayH, TEIUIOBOE PABHOBECHUE), DIICKTPUUYECKUE SBJICHUS B
YKUBOU NIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsT Macca, TEIUIOBBIC CBOWCTBA TBEPHBIX TeJ, JKHIKOCTEH M Ta30B, JJICKTPHUYCCKHE
CBOMCTBA METAJUIOB, YJICKTPOITUTHYECKAS JUCCOIUAINS, TATbBAHHKA.

T'eoepaghus: BIaxxHOCTH BO3/yXa, BETPBI, 0ApOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUe NBHKEHUH C HCIIOJIB30BAHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHHUKE, MOAIIUIHUKNA, UCIOJIb30BAHME 3aKOHA COXPAHEHHS HMMITyJbCa B TEXHHUKE (pakera,
BOJOMET W Jpyrue), JABHraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH TOTYYEHHUSI COBPEMEHHBIX MaTEpUajoB, B TOM UYHCIE
HAHOMATEepPUAIOB, W  HAHOTEXHOJOTHH,  JJEKTPOCTaTUYECKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TMPUHTEp, DIEKTPOHArpeBareibHbIE MPHOOPHI,
AJIEKTPOOCBETHTEIBHBIC TIPUOOPHI, TAIbBAHUKA.

11 KNIACC

Pasnen 4. dnexkTpoguHamuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUS

ITocTostHHbIE MarHuThl. B3aMMmonelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IOJe€.
Bekrop marauTHOM MHAYKUMH. [IpyHIMI Cynepro3uiMy MarHUTHBIX NOJIEH. JINHUY MarHUTHOU
uHAyKuuK. KapTuHa TMHWI MarHUTHON MHTyKLUH I10JIS IOCTOSSHHBIX MAarHUTOB.

MarautHoe moje npoBOAHMKA C TOKOM. KapTWHa NMHUN MHAYKIMM MAarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOTO NPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO NPOBOJHHUKA, KAaTYIIKA C TOKOM.
OmnsiT Opcrena. BzanmonelictBue IpoOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoAyJdb M HampaBieHHe. JIBM)KeHHE 3apsHDKEHHOM YacTULbl B
OJIHOPOJHOM MarHuTHoM noiie. Pabota cuisl Jlopenua.

SIBieHME ANEKTPOMArHUTHOM HMHAyKIMH. IIOTOK BexkTopa MarHUTHOM WHAYKIHUH.
DIEeKTPOABMKYILAs CUJIA MHAYKIUU. 3aKOH JI€KTPOMaraHuTHoM nnaykuuu dapanes.

BuxpeBoe anekrpuueckoe mosie. DIEKTPOABUKYIIAs CUJa HWHAYKUUH B MPOBOIHUKE,
JBHKYIIEMCS IOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTS. SIBIeHNE CAaMOMHAYKIUU. DIIEKTPOABIIKYILAS CHJIa CAMOMHIYKIUH.



OHeprusi MarHUTHOT'O MOJISI KATYIIKHA C TOKOM.

DeKTpOMarHuTHOE IoJIe.

TexHU4YecKUe YCTPOIICTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTBHI, 31EKTPOIBUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHUE ANEKTPOHHOIO My4YKa MarHUTHBIM MOJIEM.

JIvHUM MHIYKIMY MAarHUTHOTO TOJIS.

B3aumopeicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

HenictBue cuibl JIopeHIIa Ha MOHBI JJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD 3JEKTPOABUKYIIEH CHIBI HHAYKIIUU OT CKOPOCTH M3MEHEHUSI MAarHUTHOTO
ITOTOKA.

SIBiieHMEe CaMOMHAYKLIHH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

W3yueHre MarHuTHOTO NOJISI KaTyIIKU C TOKOM.

HccenenoBanue AeMCTBUSA IOCTOSHHOIO MATHATA HA PAMKY C TOKOM.

HccnenoBanue siBIE€HUS JIEKTPOMAarHUTHON MHAYKLIMH.

Pa3gea 5. Kosie0anus u BoJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHuble KO1e0anus

KonebarenpHast cucrema. CBOOOMHBIC MexXaHWYeCKHe KojieOaHus. [apMoHHYECKHE
konebanus. Ilepwon, dacrora, amrumtyaa u ¢asza konebanuil. [IpyXKWHHBIA MasITHUK.
MatemaTtudeckuii MasTHUK. YpaBHEHHME TapMOHMYecKuX KoseOanuil. IlpeBpaiienue snepruu
MIPY TaPMOHUYECKUX KOJIeOaHUsX.

Konebarenbublit kKOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJEOAHHS B HACATBHOM
KojeOaTeIbHOM KOHType. AHAIOTUA MEXIYy MEXaHWYEeCKUMU U  3JIeKTPOMarHUTHBIMH
kosnebanusmu. @opmyna Tomcona. 3akOH cOXpaHEHHS PHEPTUU B UACATBLHOM KoJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaroumx KojeOaHusX. BeIHyXeHHbIE MEXaHUYECKHUE KOJIeOaHMUs.
Pe3onanc. BeiHyXeHHBIEC 371€KTPOMArHUTHBIE KOJIEOaHUsI.

[Tepemennsiit Tok. CHHYCOUAANBHBIM NEPEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUITbI TOKA U HANIPSKEHU 51.

Tpanchopmatop. IlpousBoacTBo, mepenadya u MOTpeOICHUE AINEKTPUYECKOW HSHEPTHH.
DKOJIOTHYECKUE PUCKH TpPU HPOU3BOJACTBE 3JIEKTpodHepruu. KylbTypa HCIIONb30BaHUS
3JIEKTPO3HEPTUHU B TOBCEJHEBHOM KU3HU.

TexHnuueckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: DJIIEKTPUYECKUN 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

UccnenoBanue napaMeTpoB KojieOaTeIbHONW CUCTEMBI (MIPYKUHHBIA WM MaTeMaTUYeCKui
MasITHUK).

HaGmronenue 3aryxarommx KojaeoaHui.

HccnenoBanue CBOWCTB BBIHYXACHHBIX KoeOaHuUil.

Ha6mronenue pe3onanca.



CB00OOIHBIE JIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuunnorpaMMbl  (3aBUCUMOCTM  CHJIBl TOKa U HANpsDKEHUS OT BPEMEHHU) s
AIIEKTPOMATHUTHBIX KOJIEOaHMA.

Pe3onanc npu nociaenoBaTeIbHOM COEJUHEHUU PE3UCTOpa, KATYIIKH HMHIAYKTUBHOCTU U
KOHJIeHCcaTopa.

Mojenb TuHUY IEKTpoIepe1adn.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCHMOCTH TIEpHOJa MaJIbIX KoJIeOaHUM rpy3a Ha HUTHU OT JJIMHBI HUTH U
Macchl Irpy3a.

HccnenoBanue mepeMEHHOr0 TOKa B 1LENM U3 MOCIEIOBATEIbHO COEIWHEHHBIX
KOHJIeHCAaTOpa, KaTyIIKA U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpPOMAHUMHbBLE 60IHbL

MexaHnyeckre BOJIHBI, ycI0BUs pacnpoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHHUs
u panuHa BoJsiHbL. [lomepeunble M mponosibHblE BOJHBL. MHTepdepeHuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHUTHBIE BOJHBI. YCIIOBUS M3JIYy4YEHUS SJIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHTanus BekTtopoB E, B, V B anekrpomarnuTHoi BoiHe. CBONCTBA 3J€KTPOMAarHUTHBIX
BOJH: OTpa)K€HUe, IpelloMIIeHHe, Mnojspusauus, audpakuus, uHTepdepeHuus. CKoOpoCTb
3JIEKTPOMArHUTHBIX BOJIH.

[[Ikana >1eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIeKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUUIBI paIuOCBS3U U TelleBUACHUS. Paaronokanus.

DNeKTpOMarHUTHOE 3arps3HEHUE OKPYKaIOLEl Cpebl.

TexHUuecKkne yYCTpONCTBA U NPAKTUUYECKOE NPUMEHEHHUE: MY3bIKaJIbHBIE MHCTPYMEHTBI,
yJIbTpa3ByKOBasi JMAarHOCTHKA B TEXHMKE M MEIUIUHE, pajap, pagudoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

O0bpazoBaHue 1 pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIBHBIX BOJIH.

Konebmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnonenne otpaxkeHus U MpeIoMICHUS MEXaHHUYECKHUX BOJIH.

Hab6umronenne nuntepdepeHuny U Auppakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGuntoneHne cBsI3U I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH U YacTOTOM
KOJIe0aHUH.

HccnenoBanue CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, HHTepepeHIHsL.

Tema 3. Onmuka

I'eomeTpuueckas onrtuka. [IpsMosinHeitHOE pacpocTpaHeHHWE CBETa B OJIHOPOJIHOM cpeie.
JIyd cBeta. ToueuHbI UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHHe H300paKeHUH B IJIOCKOM
3epkane.

[Ipenomiienue cBeTa. 3aKOHBI MpelIOMIIEHHS cBeTa. AOCONMIOTHBIM MOKa3aTelb
npenomsienus. llomHoe BHyTpeHHee oTpaxkeHue. [IpenenpHBI yrojl MOIHOTO BHYTPEHHETO
OTpaKeHHUSL.

Hucnepcus cBetra. CoxkHbIN cocTaB Oesoro cBeta. L[BerT.



Cobuparonie u pacceuBaromive JuH3bl. ToHKass nuH3a. DOKyCHOE pacCTOSHHME U
ONTUYECKas CUJjia TOHKOU JUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PAaCCEUBAIOIIUX
nuH3ax. @opMysia TOHKOM JIMH3bI. Y BEJIWYECHUE, JaBA€MOE JIMH30M.

[Ipenenbl TpUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBass omntuka. WuTepdepeHius cBeta. KorepeHTHblE HCTOYHHKH. Y CIIOBUS
HAOJI0JICHU MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHONW KapTUHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Huobpaxmus cBera. JudpakiuoHHas pemérka. YciloBue HaOMIOJACHHUS TJIaBHBIX
MaKCHUMYMOB MpHU NaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIETKY.

ITonapusanus ceera.

TexHuyeckue yCTpoMCTBa W MpakTHUYEeCKoe NpHMEHEHHe: OYKM, Jyma, ¢oTroanmapar,
MPOEKIIMOHHBIA anmapaTr, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, AU(paKkIroOHHAsS
pemeETKA, MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHENiHOE pacHpoCTpaHEHHE, OTpakKeHHWE U MpeloMieHHe cBeTa. OnTHueckue
IpUOOPBHI.

ITonHoe BHyTpeHHEee oTpaxeHue. Moeas CBETOBOA.

HccnenoBanue cBOWCTB N300paKeHUM B TMH3AX.

Monenn MEKpOCKOTA, TEIECKOIIA.

HaGmronenue natepdepeHIum ceera.

Ha6mronenue nudpakiuu cBeTa.

HaGronenue qucnepcuu cBeTa.

[TonyueHue criekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue criekTpa ¢ HOMOIIBIO TUDPAKIIMOHHON PEIIETKH.

Habnionenue nonspu3aiyy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenue nokasaress IpesoMIICHHUS CTEKIa.

HccnenoBanue cBOWCTB N300paKeHU B JTMH3AX.

Habnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI crIeMAIBLHONH TEOPUU OTHOCUTEJIbHOCTH
I'paHuLBI IPUMEHMMOCTH KJIACCUYECKOM MeXaHWKHU. IlocTynaTel crienuaabHONW TEOpHUH
OTHOCHUTEJIBHOCTU: HHBAapPUAHTHOCTb MOJYJd CKOPOCTM CBETa B BaKyyMme, IPHUHIMII
OTHOCHUTEJIbHOCTH DWHILITEHHA.
OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHNE BPEMEHU U COKPALEHUE AJINHBI.
DHeprus U UMITyJIbC PEIATUBUCTCKOW YaCTHILIBI.
CBs13b Macchl C SJHEPTrUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTHS OKOSI.

Paznea 7. KBanToBas pusuka
Tema 1. Dnemenmol K6aHmMoBoi ONMUKU
dortonsl. Popmyia [lnanka cBsi3u 3HEpPrun (OTOHA C €r0 YACTOTOW. DHEPTHSA U UMITYJIbC
¢dboToHa.
OtkpeiTe U uccienoBanue ¢oroddpdexkra. Ombiter A. I. CromeroBa. 3aKoHBI
dboTorddexra. YpaBuenne Ditnmreiina 15 pororddexra. «Kpacnas rpanuna» dorosddexra.
Jlasnenue ceeta. Onbitel I1. H. JleOenena.
XuMuyeckoe AeHCTBUE CBETA.



TexHUuyeckue YCTpPOWCTBA M IPAKTHUUECKOE IpUMEHEHHE: (POTO3IEMEHT, (POTONATUHK,
coytHeYHas Oartapesi, CBETOAHO/I.
Jlemoncmpayuu
dotord(eKT Ha YyCTaHOBKE C IIMHKOBOW TUTACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTodddekTa.
Ceetonuos.
Conneynas O6atapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. Onbitel Pesepdopna mo paccessHuto o -gactuil. [lmanerapHas
Mozens atoma. [Toctynarel bopa. M3nyuenue u morjomuieHre GOTOHOB MPHU MEPEX0Je aToMa ¢
OJIHOTO YpOBHSI »HEpruM Ha Jpyrod. Buabl cnextpoB. CHnekTp ypOBHEH SHEpruu aroma
BOJIOpOAA.
BonnoBsie cBolicTBa yactuil. Bonusl ae bpoiins. KopnyckynspHO-BOJHOBOM 1yalu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.
TexHudyeckue yCTpPOHCTBA U IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHBIM aHAJIN3
(cmexTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopens onsita Pesepdopra.
Ornpenenenye IIMHBI BOJIHBI Ja3epa.
HabnroneHre muHeHYaThIX COEKTPOB U3y YCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
Ha06mroneHue TMHERYaToro CreKTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JOKa3blBaIOIIME  CIOXKHOCTb  CTPOEHUs  sjpa. OTkpBITHE
paauoakTuBHOCTH. OnbITHl Pesepdopaa nmo onpeneneHno coctaBa paaioakTUBHOTO U3TyUYEHUS.
CgoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BausHue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbiTHEe TpoTOHAa M HeWTpoHa. Hykmonnas mozens siapa ['eiizenOepra—lBaHeHko.
3apsn saapa. MaccoBoe uuncio aapa. M30Tomnsl.
Anbda-pacnag. DNeKTPOHHBIA W MO3UTPOHHBIA OeTa-pacman. ['amma-uzinydeHue. 3aKoH
paauoaKTUBHOIO pacnaja.
OHeprus CBsI3U HYKJIOHOB B sipe. SnepHble cuibl. Jledext maccel aapa.
Snepusle peakuuu. JleneHue u CUHTES siep.
Anepupiii  peakrop. TepmosaepHbiii cuHte3. IIpoGnembl U NEPCHEKTUBBI  SAEPHOI
SHEPreTHKU. DKOJIOIMYECKHUE aCIIEKThI AEPHON 3HEPTEeTHUKU.
DireMeHTapHbIe YacTHIBI. OTKPBITHE TO3UTPOHA.
MeToabl HAOMIOAEHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHII.
@dyHaamMeHTanbHbIe B3auMOaeiCcTBUSA. EAMHCTBO U3ndecKoil KapTUHBI MUPA.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHME: JI03UMETpP, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

CYETUNK HOHU3UPYIOILMX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTorpadusm).

Pasnen 8. Di1ieMeHTBI aCTPOHOMHUHM M aCTPO(PU3UKH



Otanbl  pa3BUTHs acTpoHomuu. lIpuknagHoe ©  MHPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMHUHU.

Bun 3Bé3nHoro HeOa. Co3Besnus, ApKUe 3BE3/IbI, TUIAHETHI, UX BUAMMOC JIBH)KCHHE.

Conneynas cuctema.

Conuue. ConHewyHas akTUBHOCTh. Mcrounuk sHeprum ConHia u 3BE31. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CIEKTpalbHBIM KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TMOCIE0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» i 3BE3N TIJIABHOM
MOCJIEeA0BATEIBHOCTH. BHyTpeHHee crTpoeHue 3BE3a. COBpEMEHHbIE MPEACTaBICHUS O
MPOUCXOXKACHUM U 3BOIONMH CoJIHIA U 3BE3T. DTanbl XKU3HU 3BE3.

Muineunsiit [lyTs — Hama [Nanaktuka. [lonoxenue u nemxenne Connua B ['anaktuke. Tumbl
rajakTuk. Panguoranaktuku v kBazapbl. UEpHBIEC IBIPHI B iApaxX raJIakKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
boubiioro B3psiBa. PenukroBoe usnyyenue.

Maciurtabnas ctpykrypa Beenennoil. Metaranaktuka.

Hepeménnsie npob6iieMbl aCTpOHOMUM.

Yuenuueckue nabnrooenus

Halmronenust HeBOOPYKEHHBIM T1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPECIICHUS] TTOJIOKEHUSI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nojiyuiapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JlyHsl, mianer, Mieunoro [TyTu.

O6o0mariee NoBTOPeHNE

Pons ¢u3ukum M acTpOHOMHMM B SKOHOMHUYECKOH, TEXHOJIOTMYECKOM, COIHMAIBHOW M
ITUYECKON cdepax AeATeNbHOCTH YENOBEKa, pPOJdb U MeCTO (HU3UKA U AacCTPOHOMHUHU B
COBPEMCHHON Hay4YHOM KapTHHE MHpa, poib (u3ndeckoil Teopur B (HOPMHPOBAHHH
MpeICTaBICHUH 0 PU3NIECKON KapTUHE MHUPa, MECTO (PU3NIECKOM KApTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O MPUPOJIE.

Me:xnpeaMeTHbIe CBA3H

Uzyyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyImiecTBisieTcs ¢ Yy4ETOM
COJIEp)KaTEIbHBIX MEXKIIPEIMETHBIX CBSI3eH € KypcamMH MaTeMaTHKW, OWOJIOTHMH, XHMHH,
reorpaduu U TEXHOJOTHH.

Meosicnpeomemnuvle nousimus, CBS3aHHbIE C W3YYEeHHEM METOJOB HAyYHOT'O IO3HAHMSL:
SIBJICHUE, HAy4HbI (akT, rumore3a, (Qu3nyeckas BEIWYMHA, 3aKOH, TEOpHUs, HaOII0JEHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJENb, U3MEPEHUE.

Mamemamuka.: pelieHUE CUCTEMbl ypaBHEHUN, TPUTOHOMETPUYECKHUE (DYHKIIUU: CHUHYC,
KOCUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI U HUX
MPOEKIIMA HA OCHU KOOPIUHAT, CIOKEHHE BEKTOPOB, MPOW3BOJHBIC 3JIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU 1101001 TPEYTrOJIbHUKOB, OIPEIEICHNE TUIOIAIU IIOCKUX (Guryp u o6 éma ted.

buonocus: »>nekTpuueckue sBICHUS B KUBOM MHpHpone, KojedaTeabHbIe IBUKEHHUS B
JKUBOUM TIPUPOJIE, ONTUUECKUE SIBICHUS B XKHUBOW NPUPOJE, NCHCTBUE pagudallii HA YKUBBIE
OpTaHU3MBbl.

Xumus: CTpoeHHUE aTOMOB M MOJIEKYJ, KpUCTaLIMuecKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTATIIMYECKON PEMIETKH, CIEKTPAJIbHBIN aHAIH3.

l'eoepacghusi: MarHUTHBIE TONIOCa 3€MITH, 3aJIeKH MAarHUTHBIX Py, (oTOoChEMKa 3eMHOM
ITOBEPXHOCTH, IPEACKA3AHUE 3EMIIETPSACECHUI.



Texnonocus: TUHUYM DJIEKTPOIEPENAY, FEHEPATOP NEPEMEHHOTO TOKA, JIEKTPOIABUIATENb,
WHIYKIMOHHAsL Te4Yb, pajap, paauonNpuEéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONITHKA, COJIHEYHAsI OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHHSA IIPOI'PAMMBLI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mpeamera «®dusmka» Ha ypoBHE cpeaHero oOmero oOpa3zoBaHUs
(6a30BBI  ypOBEHb) JODKHO  OOCCHEUHMTH  JOCTHDKCHHE  CIICIYIONIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JlnaHOCTHBIE pe3ybTaThl OCBOCHMs ydeOHOTO mpeamera «Du3nkay MODKHBI OTpa)XaTh
TOTOBHOCTh M CIIOCOOHOCTH O0YYaIOIIUXCsl PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX
yOeX/IeHHI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM ILIEHHOCTSM POCCHIUCKOTO  0OIlecTBa,
pacimpeHue XKU3HEHHOTO OMbITa W ONBITA JAEATEIbHOCTH B IMPOIECCE peain3allid OCHOBHBIX
HaIpaBlIeHU BOCIIUTATEIbHOM IE€SITEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

chopMUPOBAHHOCTh TPAXKAAHCKOW MO3UIMU  OOydYaromerocs Kak AakKTUBHOTO |
OTBETCTBEHHOT'O YJIEHA POCCUICKOT0 O0IIECTBA;

NPUHATHE TPAAUIMOHHBIX OOIIEYENIOBEYECKUX TYMAHUCTHUECKUX U JIEMOKPATHUECKHX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [EATEIIBHOCTh B HMHTEpPEcax I'Pa’KJaHCKOrO OOINEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEIbHON OpraHU3aIHH;

YMEHHE B3aMMOJCHCTBOBATh C COIMAIBHBIMH HHCTUTYTAMH B COOTBETCTBHU C UX
(GyHKIHMSIMHU ¥ HA3HAYEHUEM,

TOTOBHOCTh K TYMaHUTapPHOU U BOJOHTEPCKOU JEATEITHHOCTH,

2) NaTPHOTHYECKOT0 BOCIIUTAHMA:

c(hOpMHUPOBAHHOCTH POCCUMCKOM Ipa)TaHCKON UACHTUYHOCTH, TaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, IOCTIKCHHSIM POCCHUUCKUX
y4EHBIX B 00J1aCTH GU3UKHU M TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, ITUICCKOTO TOBEICHUS;

CIIOCOOHOCThH OLIEHMBATh CUTYaIlMI0 U MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJI€ B JEATEIBHOCTA YUEHOTO;

0CO3HaHHE JIMYHOTO BKJIa/Ia B OCTPOCHHE YCTOMYMBOTO OyyIIero;

4) 3¢TeTHYeCKOro BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUYasl SCTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢buznyeckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpeC K pa3nuuHbiM cdepamM NpopecCHOHATHHONU MAESITeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3UKOW M TEXHHUKOHW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei
npodeccun U peanr30BhIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CTIIOCOOHOCTh K 00Opa30BaHHIO U caMO0Opa30oBaHUIO B 00sacTu Pu3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JI0rMYeCcKOro BOCIMTAHMSA:

c(hopMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPhI, OCO3HAaHHE TJI00aJBbHOTO XapakKTepa
HKOJIOTHYECKUX MpoOIem;



IUTAHWPOBAHUE M OCYIIECTBIICHHE JCUCTBUI B OKpPY)KAIOWIEH Cpele Ha OCHOBE 3HAHUS
1ejel yCTOMYMBOrO pPa3BUTUS YETIOBEUECTBA;

pacUIMpeHue OMbITa JEATEIBHOCTH OSKOJOTUYECKOM HANpaBICHHOCTH Ha OCHOBE
MMCIOIIMXCS 3HAaHUH 10 Pu3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

C(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HPU3NIECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAYYHOU JESTEIHHOCTH, TOTOBHOCTh B TIpoliecce M3ydeHUs Gpu3nku
OCYIIECTBIISATH MMPOEKTHYIO U HCCIIET0BATEIBCKYIO ACSTEIBHOCTD MHINBUIYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/bHbIE YHHBePcAJIbHbIe YUeOHbIe AelcTBUS
ba3oBbie Jiornyeckue 1eMcTBUA:

CaMOCTOSITENIbHO (pOpMyTMpOBaTh W aKTyaJU3upoBaTh MpodlieMy, paccMaTpuBath €€
BCECTOPOHHE;

OTIPEIENATH 1IeNIU ACSITeIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUU UX JOCTHKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBACMbIX (DU3HUECKHX SBICHUSIX;

pa3palaThiBaTh IJIAH PEUICHUS TPOOJIEMBI C yUETOM aHAIN3a UMEIOIIUXCA MaTePHAITBHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHBBHI B JEATEIHHOCTH, OIICHMBATH COOTBETCTBUE PE3YyJBTATOB IEJISM,
OIICHUBAThH PUCKHU MOCJIECACTBUH ESITEIBHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH Pa0OTy B YCIOBUAX pPEATBHOrO, BHUPTYAJBHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIUICHHE MTPU PEUICHUN )XU3HEHHBIX MPOOIEM.

Ba3oBbie ucciieroBaTe/ibCKHe ACHCTBUS

BIIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TOHATUSMHU H METOJaMU (PHU3UIECKOU
HAyKH;

BIIAJICTh HABBIKAMHU Y4YEOHO-HCCIICIOBATENILCKON M MPOCKTHOHN NEATEIHPHOCTH B 00JIACTH
(U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIEHOMY TIOMCKY METOJ/IOB PEIICHHS 3a1a9
(hU3HYECKOTO CoepKaHUSI, TPUMEHEHHUIO PA3IMYHBIX METOJ/IOB ITO3HAHMS,;

BJIAJETh BHJAAMU JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpIpEeTaluH,
npeoOpa3oBaHMI0O M TNPUMEHEHHUIO B Pa3UYHBIX Y4eOHBIX CHUTyallUsX, B TOM YHCIE MpPH
CO3/IJaHWUU Y4EeOHBIX MMPOEKTOB B 00J1aCTH (DU3HKH;

BBISBJISITH IPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyalW3UpOBaTh 3a/ady, BBIIBUTATH
TUNoTe3y €€ peleHHs, HaXxOOuUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBa CBOUX YTBEPIKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHAJTU3UPOBATh TIOJYYEHHBIE B XOJE PpEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHUYECKU
OIICHUBATH UX JIOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBHUSX;

CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BaATENHHOU NEATEILHOCTH, B
TOM YHCJIC TIPH U3YUYCHUH (DU3HKH;

JlaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCHUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KUZHEACATSIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC TOAXOAbI H PEIICHUS;

CTaBUTH MPOOIEMBI U 331a49H, IOTYCKAIOIIHE aTbTePHATUBHBIC PEIICHUSI.



Pabora ¢ unpopmanmueii:

BJIa/IeTh HaBBIKAMU IOJyYeHHUs MHPOpPMAIK (HU3NUECKOr0 COACPKAHUSA U3 MCTOUYHHKOB
pPa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYILECTBJISATH IIOUCK, AaHAJIW3, CHCTEMATH3aLUI0 MU
MHTEPIpETalHio HH(POPMAIMU PA3TUYHBIX BUJIOB U ()OPM IIPEICTABICHUS,

OLICHUBATh JOCTOBEPHOCTh HH(OPMALIHH;

UCTIOJB30BaTh CPEACTBA HMH(DOPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
peleHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUIN 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHus, p aBOBBIX U
3TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 6€301MacHOCTH;

co37aBaTh TEKCTbl (PU3UUYECKOTO COJEpkKaHUS B pasIUYHbIX (opmarax ¢ ydéTom
Ha3HaueHuss HHpopMalMu U IeNEeBOH ayJUTOpPUM, BBIOMpas ONTUMANbHYIO (GopMy
MIpeCTaBICHUS U BU3YyaJIu3alliu.

KoMMyHuKkaTHBHBIE YHHBepCcaJIbHbIE y4eOHbIe 1eliCTBHA:

OCYIIECTBJIATh OOIIEHNE Ha YpOKaX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh IPEIIOCHUIKA KOH(DIMKTHBIX CUTYyalluid U CMArYaTh KOHQIUKTBI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHUS C HCIOIb30BAHMEM SI3BIKOBBIX
CPEICTB;

IOHUMATh U MCII0JIb30BATh IPEUMYIIECTBA KOMAaHAHOW U MHIUBUYaIbHON pabOThI;

BbIOMpPATh TEMAaTHUKYy M METOJbl COBMECTHBIX AECHCTBUHI ¢ y4éTOM OOLIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/10T0 4jIeHa KOJUIEKTHBA;

IIPUHUMATh LE€JM COBMECTHOM JEITEIBbHOCTH, OpPraHU30BBIBATH W KOOPAMHHPOBATH
JNEUCTBUS MO €€ JNOCTHKEHMIO: COCTaBIATh IUIAH JACMCTBUH, paclHpelessiTb POJdd € Y4ETOM
MHEHUI YYaCTHUKOB, 00CYK/1aTh pe3yIbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJAa U KaXJIOI0 Y4aCTHHKA KOMaH/AbI B OOIINNA pe3ysbTatr
0 pa3pabOTaHHBIM KPUTEPUSM;

IpejularaTb HOBBIE MPOEKTHI, OLEHUBATh MJEU C MO3UIHMHM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKOW 3HAUMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B pA3JIMYHBIX CUTyalUsX,
MPOSIBIIATH TBOPUECTBO U BOOOpakeHHE, OBITh HHULIMATHUBHBIM.

PeryasiTuBHBIC YHHBepcaJbHbIe YUeOHbIE N1eHCTBHA
Camoopranm3zamnus:
CaMOCTOSITENIbHO OCYLIECTBIIATh MO3HABATENIBbHYIO IEATENBHOCTh B 00MacTH (U3HUKH H
ACTPOHOMMH, BBISIBJISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a0aUH;
CaMOCTOSITEJIbBHO COCTABJIATH IJIaH PELIEHUs PACUETHBIX M KAYECTBEHHBIX 3a/ay, IJIaH
BBITIOJTHEHUSI TPAKTUYECKOH paboThl ¢ y4ETOM HMMEIOIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTCHUH;
JlaBaTh OIEHKY HOBBIM CUTYAIIHIM;
pacumMpsITh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;
JieJaTh OCO3HAHHBIM BBIOOpP, apTyMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHnue;
OIIEHUBATh TPUOOPETEHHBIH OIBIT;
CrocoOCTBOBAaTh (OPMHPOBAHUIO U TPOSBICHUIO OHPyAUIMHA B ob0mactu (puswkw,
MTOCTOSIHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KyJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH MHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh HABBIKAMH TO3HABATEIbHON pe(ICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JACHCTBUI
U MBICIUTEBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh NPUEMBI peIIEKCHUH TS OLICHKH CUTYaIlUH, BEIOOpA BEPHOTO pEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIU3€E PE3YJIbTATOB JEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI M apPTYMEHTHI IPYTUX MPU aHAJIU3€E PE3yJIbTaTOB JAEATEbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B npouecce gocTiRkeHHsI TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS IPOrPAMMBI IO (PU3UKE IS
YPOBHSI CpeHero ob1iero oopa3oBaHus y 00y4yaroUMXcs COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJIJIEKT, MpeArnoaaralonuii cpopMrUpoOBaHHOCTS:

CaMOCO3HaHHUs, BKJIIOYAIOUIEro cocoOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJIETh HAIIPABJIEHUS pa3BUTHs COOCTBEHHOMN 3MOIIMOHATIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJIupOBaHus, BKJIFOYAIOILIETO CaMOKOHTpOJIb, yMeHue MIpUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U MPOSBIATh THOKOCTb, ObITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHMBAlMM, BKJIIOYAIOUIEH CTPEMIIEHHE K JOCTHKEHUIO LIeJIU U YyCIeXy,
ONTUMHU3M, UHUIIMATUBHOCTb, YMEHUE IEHCTBOBATh UCXO U3 CBOUX BO3MOXKHOCTEH;

HMIIATHH, BKJIIOYAIOLEH CHOCOOHOCTh MOHMMATh SMOLIMOHATBHOE COCTOSHUE IPYIHX,
YUUTBIBATh €0 MPU OCYIIECTBICHUH OOIIEHNUs, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHMIO;

COLIMAJIBHBIX HaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBHICTPAUBATh OTHOILIEHHUS C APYTUMHU
JOAbMH, 3200 TUTHCS, IPOSABIIATH HHTEPEC U pa3peraTb KOHPIUKTHI.

MNPEJMETHBIE PE3YJIbTATBI

K xoHny oOyuenus B 10 kjacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh COPMHUPOBAHHOCTD Y O0YUAIOIINXCSl YMEHUH:

JIEMOHCTPUPOBATh HA NMPUMEpPax PoJib U MECTO (U3MKH B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOH KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKU M TEXHOJIOTH, B MPAKTHUYECKOU
NeSITeNbHOCTH JIIO/ICH;

YUHUTHIBAaTh TPaHUIBl MPUMEHEHHS H3yYEHHBIX (U3HUecKuX Mojenel: MaTepuaibHas
TOYKa, MHEpIHUANbHAsI CUCTeMa OTCYETa, aOCOIMIOTHO TBEPIOE TENO, MACAIbHBIN ra3, MOAEIU
CTPOCHUS Ta30B, )KUJIKOCTEH U TBEPABIX TeNl, TOYCUHBIN SJIEKTPUUECKUN 3apsi MPU pPELICHUH
busznyecKkux 3a1ay;

pacro3HaBaTh (PU3NYECKHE SIBICHUS (TPOLECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHHUS BELIECTBA U 3IJIEKTPOIMHAMUKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABM)KEHUE, CBOOOJHOE MajJeHue Tell,
NBIDKCHHE TI0O OKPYXXKHOCTH, WHEpUHUs, B3auMmojeicTteue Tten, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOEHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHEe oObEMa Ted NpU HarpeBaHUU
(oxynaxkeHun), TEeII0BOE paBHOBECUE, UCIIapeHHEe, KOHACH CAlUs, IIJIaBlIeHUEe, KpUCTAJUIH3aIus,
KUTIEHUE, BIaKHOCTh BO3/yXa, MOBBIIICHHE IAaBJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPHITOM
COCyle, CBsI3b MEXKIYy IlapaMeTpaMu COCTOSHHS Ta3a B H30IpolLeccax, 3JIEKTpHU3alus Tel,
B3aUMO/ICHCTBUE 3aPsIJIOB;



ONUCHIBATh MEXAHWYECKOE JBIDKECHHE, WCIOb3ys (PU3NYECKHE BEIMYHMHBL KOOPAMHATA,
MyTh, MEPEMEIICHHE, CKOPOCTb, YCKOPEHUE, Macca Teja, CUia, UMIIYJbC Tejla, KHHETUYecKast
SHEprus, MOTEHIUANbHAs SHEPTHs, MeXaHWdyeckas paboTa, MeXaHWYecKas MOIIHOCTh; MPHU
ONMHMCAHWM TPABUIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIONB3yeMbIX BEIHYMH, UX
0003HaYeHHS ¥ €UMHUIIBI, HAXOIUTHh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO (PH3UYECKYIO BEIHUNHY
C IPYTUMU BEITUYHHAMH;

ONUCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJA W TEIUJIOBBIC SBICHUS, HCIOJIb3Ys
(¢u3nUecKkue BENMYMHBL: JaBJICHHE Ta3a, TEeMIleparypa, CpPEIHssl KUHETHYeCKash SHEPTHs
XA0THYECKOTO JIBHKEHHUS MOJICKYJ, CPEAHEKBAJApaTHYHAS CKOPOCTh MOJEKYJ, KOJHMYECTBO
TETJIOTHI, BHYTPEHHS dHEPrus, padoTa raza, Kod()PHUIIMEHT MONE3HOTO JCHCTBUS TEIUIOBOTO
JIBUTATEJIS; TIPU OTMCAHUH TIPABWIBHO TPAKTOBATH (PH3UUYECKHUI CMBICI HCIIOJIH3yEMBIX BEJTUYWH,
ux OOO3HAYEHUS] W EIUHUIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIONINE JMAaHHYI (U3HUECKYIO
BEJIMYMHY C IPYTUMHU BEJIIMYMHAM;

ONHUCHIBATh M3YyUECHHBIC SJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M AJICKTPUUECKHUE SBICHUS
(mporuecchl), UCTIONb3Ysl (U3MUECKUE BEIUYUHBL: AJIEKTPUUYECKUN 3apsijl, SJIEKTPHUUECKOE TMOJeE,
HanpsOKEHHOCTh  TMOJIS, TMOTEHIMAJ, PA3HOCTh TMOTEHIMAJIOB; IPU OMHUCAHUHM IPABUIBHO
TPakTOBaTh (PU3UYECKUI CMBICI HCIOIB3YEMBIX BEIWYMH, MX OOO3HAUYCHHS W €IUHUIIBL,
yYKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEJIMUMHY C IPYTUMH BEJIMUYNHAMU,

aHAJTU3UPOBATh (U3MUECKUE TPOILECCHl M SIBICHUSA, UCHOJB3YS (U3MUECKHUE 3aKOHBI U
NPUHLMIBL 3aKOoH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeioToHa, 3ak0H coxpaHeHUs
MEXaHUYECKOW PHEPryu, 3aKOH COXPAaHEHUSI UMITYJIbCa, IPUHLUI CYNEPHO3ULIMHI CHUJI, TPUHLIUIT
paBHOINpPaBHs UHEPLUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KMHETHUYECKYIO TEOPHUIO0 CTPOCHUS
BEILIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEIHEM KUHETHMUECKON SHEPTrUM TEIUIOBOTO JBHXKEHHS
MOJIEKYJI ¢ aOCOJIFOTHOM TEeMIIepaTypoil, MEepPBbIM 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPaHECHHS
AIIEKTPUYECKOTO 3apsijia, 3akoH KynoHa, MpW 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BHIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) TPUMEHUM OCTH;

0OBSICHITh OCHOBHBIC MPUHIIMITBI JCHCTBUS MAIIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
paszuyaTth yCJIOBUs UX O€30TIaCHOTO MCTIOIB30BaHUS B TTIOBCEHEBHOM KH3HHU;

BBITIOJTHATh OKCIIEPUMEHTHI TIO HCCIICAOBAHHUIO (DU3MYECKUX SIBJICHHH M TPOIECCOB C
WCIIOJB30BAHMEM TIPSIMBIX M KOCBEHHBIX H3MEPEHHH, TMpu dSToM (hopMynupoBaTh
npobiieMy/3ajlayy HM  THIOTE3y Y4YeOHOTO OKCIEpHMEHTa, COOWpaTh YCTAaHOBKY U3
MPEJUI0KEHHOT0 000pYI0BaHUs, TIPOBOJUTH OIBIT U (POPMYITUPOBATH BHIBOIBI,

OCYILECTBIIATh MpsIMble W KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIUYHH, TPU STOM
BBIOMpPATh ONTHUMAJBHBII CHOCO0 W3MEPEHHS M HCHOJb30BaTh HM3BECTHBIE METOJBI OICHKH
MOIPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCUMOCTH MEXKIY (GU3MUECKUMU BEJIMYHMHAMH C HCIOJIB30BaHHEM
NPSIMBIX HM3MEPEHUM, MPU H3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh PE3yJIbTATHI
MOJIy4eHHON 3aBUCHMOCTH (PM3UYECKUX BETUYMH B BUJIE TaONHIl U rpadUKOB, JAENaTh BHIBOJIBI
10 pe3yJibTaTaM UCCIIEOBaHUS;

cobmonaTh mpaBuja 0e30macHOro Tpyda MPU MPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOW U TMPOEKTHOW JAESATEIBbHOCTH C
WCIIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a0OPaTOPHOT0 000PYI0BAHUS;

pemiate pacuéTHbIE 3aJa4yd C SBHO 3aJaHHON (U3UYECKOW MOJENbI0, HCIOIb3Yys
(u3nUecKre 3aKOHBI U TIPUHITUITEI, HA OCHOBE aHAJIW3a yCIOBHUS 3a7a4l BHIOUPATh (PU3UUECKYIO
MOJICNTb, BBIIETATh (PU3NYECKHE BEIWYUHBI B (OPMYJBI, HEOOXOAUMBIE I €€ pEeIIeHHUs,
MPOBOJAUTDH PACUYETHI M OLICHUBATH PEATHHOCTD MOJTYYEHHOTO 3HaUeHUs (PU3UYECKOMN BEJIMUNHBL;



pellaTh KaueCTBEHHbIE 3a/ayd: BBICTpauBaTh JOTMYECKH HEIPOTHUBOPEUYMBYIO LIETIOUKY
paccyXIeHHi ¢ ONOpOl Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBIICHUS;

UCIOJb30BaTh IPH PELIEHUH Y4YeOHBIX 3aJady COBpPEMEHHbIe HH(OPMALMOHHBIE
TEXHOJIOTUH [yl TIOUCKA, CTPYKTYPUPOBAaHUS, MHTEPHpPETALMM U IPEICTaBICHUS y4eOHOH u
HAYYHO-TIONYJSAPHON HHPOpPMALMU, MOJTYYEHHOM U3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHaAJIM3UPOBAThH MOJIy4aeMyI0 HH(POPMALIUIO;

HNPUBOJMUTH MPUMEPHI BKJIAla POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MIPOLIECCOB OKPYIKAIOLIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIIOJIb30BaTh TEOPETUYECKHWE 3HAaHUS N0 (U3MKEe B TOBCEIHEBHOM JKU3HU JJId
oOecreyeHust 0€30MaCHOCTH MpHU 00palleHnuu ¢ MPUOOpPaMU U TEXHUUECKUMH YCTPOICTBaMHU, IS
COXPaHEHHUS 3I0POBbS M COOJIIOICHNS HOPM IKOJIOTHUYECKOTO MOBEJCHUS B OKpY KaIolIel cpee;

paboTaTh B TPYyIIE C BHIIOJHEHUEM Pa3INYHBIX COUUAIBHBIX POJieH, MIIaHUPOBATh paboTy
TPYIIBL, PAlUMOHAIBHO paclpeieisaTh OOS3aHHOCTH U IJIaHUPOBATh JAESTEIbHOCTH B
HECTaHJApPTHBIX CUTyallUsX, aJleKBaTHO OLIEHMBATh BKJAJ Ka)XJIOTO M3 YYAaCTHUKOB IPYIIbI B
pelIeHrne paccMaTpuBaeMon poOIIEMBI.

K xoHny oOyuenus B 11 kjacce npeIMeTHbIE pe3yJbTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxxaTb CHOPMUPOBAHHOCTh Y O0YHYaIOIIUXCSl YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax poJib U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B NPAKTHYECKOU
JEeSITeNIbHOCTH JIIOJIeH, IEJIOCTHOCTD M €JMHCTBO (PU3HUYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHHULBl NPUMEHEHHMS MW3YYEHHBIX (HU3UUECKUX MOJENeH: TOYeUHbIH
AIEKTPUUYECKUI 3apsi, Jyd CBeTa, TOYEUHBbIM MCTOYHUK CBETa, siepHAas MOJEiIb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO Si/Ipa IPU PEeLIeHUN PU3MUECKUX 3a/]1a4;

pacrio3HaBaTh (PU3WYECKHE SIBICHUS (TPOILECCh) M OOBSACHATh MX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUUECKas MPOBOANMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHMWTOB, 3JEKTPOMAarHUTHas
WHIYKIMS, JeWCTBUE MarHUTHOTO IIOJIsI Ha MPOBOJHMK C TOKOM U JBHXKYIIMICS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUs U BOJIHBI, IPSAMOJMHEHHOE pacIpOCTpaHEHUE CBETA, OTpaXKeHHe,
npesnomiieHne, uHTepdepeHIms, audpakus W TOJsSpU3alus CBeTa, AUCIEPCUS CBeTa,
doTornexkrpudeckuii 3phekT (hoTodPdeKT), CBETOBOE NaBlICHNE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOJI0PO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTH;

ONKCHIBATh HM3YUYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHUE, MAarHUTHbBIE, ONTHYECKUE,
IEKTPUUYECKYIO NPOBOJUMOCTh PA3IUYHbIX CPEX) U 3JIEKTPOMArHUTHbIE SIBJIEHUS (IIPOLECCHI),
UCIIOJIb3Ysl (PU3MYECKHE BEJIWYMHBI: D3JICKTPUUECKUM 3apsj, cuila TOKa, 3JIEKTPUYECKoe
HaIpsDKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh NOTEHLIMAJIOB, AIEKTPOABUKYIIAs CUIa,
pabora TOka, MHAYKLUMS MarHuTHOro mnojs, cuwia Ammepa, cuna JlopeHua, MHIYKTUBHOCTb
KaTyIlIK{, SHEPTUsl 3JIEKTPUUECKOr0 W MArHUTHOTO MOJeH, mepuoj M dacrtora KoseOaHuN B
KoJie0aTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B IPOLIECCE TapMOHUUYECKUX 3IEKTPOMArHUTHBIX
KoseOaHui, (POKycHOEe paccTOSHHE M ONTHUYECKas CHJIa JIMH3BI, IPU ONHCAHUU IPABHIBHO
TPaKTOBaTh (U3UYECKUH CMBICI HCIOJB3YeMbIX BEIMYUH, HX OOO3HAYEHHUS U EAUHUIIB,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BEITUUYMHAMU;

ONKCHIBATh H3YyYEHHBIE KBAHTOBBIC SIBJICHHS M MPOLECCHI, HCIOJIb3YS (U3NUYECKHe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs U
uMnynbe (OTOHA, MEpPUOJ TMoJypachaaa, SHEpPrus CBA3M AaTOMHBIX fJep, MPH OMUCAHHUU
MPaBWIbHO TPAaKTOBAaTh (PU3UUYECKUH CMBICI MCIOJIb3yEMbIX BEIMYMH, UX OOO3HAYCHUS U



€MHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE AAHHYIO (U3HYECKYIO0 BEIUYUHY C JIPYyTHMH
BEITMYMHAMU, BRIYUCIISITh 3HaAUCHUE (PU3NIECKON BETUYHHBI;

aHAIM3UPOBATh (PU3MUECKHE MPOILECCHl U SBICHUS, UCIMOJB3YS (DU3MYECKHUE 3aKOHBI U
OpUHIUMBL: 3akoH OMa, 3aKOHBI MOCJEAO0BATEIBHOTO U MapalljieIb-HOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHua, 3akoH 3JIEKTPOMAarHUTHOW HWHAYKUHWH, 3aKOH
MPSIMOJTMHENHOTO PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPa)KEHUsI CBETA, 3aKOHBI MPEIOMICHUS
cBeTa, ypaBHeHWe OWHmTelHA a1 (orodddexra, 3aKOH COXpaHEHHS DSHEPTHUU, 3aKOH
COXpaHEHMsI MMITYJIbCA, 3aKOH COXpPAaHEHHs D3JIEKTPUUECKOTO 3apsjia, 3aKOH COXpaHEeHHUs
MaccoBOr0 4YHCIa, MOCTyJaTel bopa, 3aKOH pajMOaKTUBHOIO paclaja, Ipu 3TOM pas3inyaTh
CJIOBECHYIO0 (OPMYJHPOBKY 3aKOHa, €r0 MaTeMaTHUeCKOe BBIPAXKEHHE M YCJIOBUS (TpaHHIIb,
00JacTH) IPUMEHUMOCTH;

OTIpENIeNIATh HAIpaBJICHHE BEKTOpa MHAYKIUU MArHUTHOTO MOJS IMPOBOJHUKA C TOKOM,
cuibl AMniepa u cuisl JlopeHna;

CTPOUTH U ONMCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€PKaoM, TOHKOH JIMH30M;

BBITNOJIHATh 3KCIIEPUMEHTHI 110 HCCIIEIOBAaHUIO (U3NYECKUX SBJICHUM U IMPOLECCOB C
WCIIOJB30BAHMEM TPAMBIX M  KOCBEHHBIX HM3MEpEHHil: mpu 3ToM  (GOpMyIUpOBaTh
npobieMy/3aady © THIOTE3y Y4eOHOro DJKCIEpUMEHTa, coOuparb yCTaHOBKY W3
MIPEATI0KEHHOr0 000PY10BAHMSI, IPOBOAUTH OMBIT U (POPMYJIMPOBATH BHIBOBI;

OCYIIECTBIIATh MPsIMbIE W KOCBEHHBIE HW3MEPECHHUS (PU3NYECKUX BEIWYHH, TPU STOM
BbIOMpaTh ONTUMANBHBIA CIMOCOO HM3MEPEHHs W HUCIHOJb30BaTh HM3BECTHBIE METOIBI OIEHKU
MOTPEITHOCTEN U3MEPEHUH;

HCCIIeIOBATh 3aBUCUMOCTU (PU3MUYECKHUX BETHYUH C UCIIOIH30BaHUEM MPSMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH
¢bu3nyeckux BENIMYMH B BHAE TaOMUI W TpaduKoB, JelaTh BBIBOJABI IO pPE3yJIbTaTaM
WCCJIeI0OBAHUS;

cobmonaTh MpaBuia 0e30macHOro Tpyda MpU MPOBEACHUM HCCIENOBAaHUNM B paMKax
y4eOHOro dSKCIIEpUMEHTa, Yy4eOHO-HCCIENOBAaTENIbCKOW U TMPOEKTHOW JESITEIbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOUCTB U 1TaO0OpaTOpHOro 000pyA0BaHuS;

pemats pacuéTHbIE 3aJaddl C SBHO 3aJaHHOW (U3MUYECKONl MOJeNblo, HUCIHOJIb3YS
¢usnyeckre 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aJa4M BbIOUpaTh GU3NYECKYIO
MOJIeNb, BBIICHATh (HU3NYECKUE BEIUYMHBI M (QOpPMYJbl, HEOOXOAUMbIE s e€ peleHus,
MPOBOAUTDH PACUETHI M OLIEHUBATH PEATHHOCTD MOJTYYEHHOTO 3HAYCHHS (PM3UYECKOM BEJIIMYNHBI;

peuiaTh KaueCTBEHHBIE 3aJa4yM: BBICTPAUBATh JIOTMUYECKH HEMPOTHBOPEUUBYIO LIETIOUKY
paccy>kKJIeHHUH ¢ Onopoii Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHE SIBICHUS;

WCIIOB30BAaTh TMPU pEIICHHH Y4YeOHBIX 3a/lad COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUH JUIsl TOUCKA, CTPYKTYPUpPOBaHUS, MHTEPIpPETAllMM U NPEJCTABICHUS y4eOHOU U
Hay4YHO-TIOMYJISIPHOH WH(GOpPMAIUU, TMOJIYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHANIM3UPOBATH MOTy4aeMy0 HH(pOPMaLIKIO;

OOBSACHATH MPUHLIUIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUUECKHUX yCTPOWCTB, pa3IuvaTh
yCIIOBUS X O€30TMacCHOT0 UCTIOIB30BaHUS B IIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BbSICHEHHE MPOIECCOB OKPYIKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUYECKHWE 3HAHMS MO (HU3UKE B TIOBCEAHEBHOM JKH3HHU JUIS
oOecreyeHust 6€30MaCHOCTH MPHU OOpaIlleHUuH ¢ MTPUOOPaMU U TEXHUYECKUMU yCTPOICTBaMHU, JJis
COXpaHEHHUs 3I0POBbS M COOJIIOIEHNS HOPM DKOJIOTHYECKOTO MOBECHUS B OKpY KalolIel cpee;



paboTaTh B IPYyIIE C BHIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, IJIAHUPOBATh PabOTY
IPYINIbl, PaUUOHAIBHO paclpeleisTh O0O0S3aHHOCTM M IUJIAHUPOBAaTh JEATEIbHOCTh B
HECTaHJAPTHBIX CHUTYalUsX, aJ€KBAaTHO OLEHMBATh BKJIAJ KaXXJOI'0 U3 YYaCTHUKOB I'PYyIIIbl B
pelIeHrne paccMaTpuBaeMoOil MPOOIEeMBI.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3aeioB H TEM uudposbie
Ne n/m P Kourpoabubie | Ilpakruyeckue (upp )
NpOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsbl
Pazgen 1. PDU3UKA U METO/IbI HAYUYHOI'O IIO3HAHUA
bubnnoreka [IOK
1.1 o 2
M3MKa U METOJIbl HAYYHOTO TTO3HAHUS httos://m.edsoo.ru/7fA1bf72
Htoro mo pasnemny 2
Paznen 2. MEXAHUKA
bubnuoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
Bbubmnotexa IJOK
2.2 7
Hlunamitca https://m.edsoo.ru/7f41bf72
bubnnotexa IIOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuorexa [HOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmunotexa IJOK
3.2 o 10 1
CHOBBL TEPMOAHHAMITIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEIIECTBA. 5 bubnuorexa HOK

®dazoBbIe NEPEXOIbI

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



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

Hroro no pazneny

24

Pa3nea 4. JJIEKTPOJUHAMMUKA

Bubmnotexa IJOK
4.1 C) 10
flertpoctatina https://m.edsoo.ru/7f41bf72
ITocTostHHBIN nekTpudecKkui ToK. Toku B bubnmnoreka [IOK
4.2 12
pPa3IMYHBIX cpeslax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KITACC

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM udposbie
Ne n/m pasi Kontpoabnsie | IlpakTuyeckue (pp )
NpOrpaMmbl Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
MaruuTtHoe mnoJie. DIeKTpOMarHuTHas bu6nuoreka [IOK
1.1 11 1 3
AHAYKIUSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHu4ecKHe U JIEKTPOMarHUTHbIE bubnuoreka [JOK
2.1 9 1
KonebaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKHe 1 3JIEKTPOMarHuTHbIE 5 1 bubnuotexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubnnotexa LIOK
2.3 (0] 10 3
Ha https://m.edsoo.ru/7f41c97c
Uroro no paznemny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI CIEIHAIBHON TEOPHUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuotexa [JOK
4.1 6] 6
AICMCHTDL KBATTOBOH OITTHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubmmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3 ATtoMHOE S1pO

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

Nroro no pazgeny

15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKU

5.1 DeMeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 ngg;;f;;ggﬁmmgk
Htoro no pasnemny 7
Pa3nesn 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O06o0maroiee TOBTOPCHHE 4 Eggg;;fg;gg};mmg?c
Hroro no pazneny 4
PesepBHoe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




ITOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KosmnuectBo yacos DJIEKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka KonTpoabnbie | IlpakTudeckue p
n/n Bceero u3yuyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypcbl
®duzrka — HayKa O IPUPOJIE.
1 Ha e Me (})] OZI:HapHI/iI 1 bubmmorexa [IOK
YHBIE METOIBI IT
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaroUIero Mupa
Poinb 1 MecTo ¢u3uku B

5 (bopMHpPOBaHUH COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4yHOW KapTUHBI MHPA, B https://m.edsoo.ru/ff0c33e6
NPAKTUYECKOH JESITEILHOCTH JI0IeH
MexaHn4ecKkoe IBH)KEHUE.

3 OTHOCHUTENLHOCTh MEXaHHIECKOT'O 1 Bubmnotexa IJOK
newxenus. [lepemenienne, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHE

4 PaBHOMEpPHOE IPSAMOJIMHETHOE 1 bubnmnoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTTMHENHOE 1 bubnmnoreka [JOK
IBIKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoHOE MaieHne. Y CKopeHue 1 bubnuorexa [HOK
CBOOOIHOTO MaJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXEHUE.

7 pil| €HHE MaTepUATbHOU TOYKH I10 1 bubmmorexa [IOK

BIDKCHHE MaTepU
P https://m.edsoo.ru/ffOc3ada
OKPY>XHOCTH
8 [TpuHuun otHocuTenbHOCTH ["anumnes. 1 bubnnorexa IIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WuepuuanpHble CUCTEMBI OTCUETA.
IlepBbiii 3ak0H HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [lpunuun

9 CyIepno3uuuu cuil. Bropoi 3aKoH bubnioreia LTOK
. https://m.edsoo.ru/ffOc3be8
HeroToHa U151 MaTepralbHOM TOUKU
Tpetnii 3akoH HproTOHA 1151 bubnmnoreka [JOK

10
MaTepHUalbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOTo TaroreHus. Cuia

11 TshkecTd. [lepBasg kocMuueckas Bubnuorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoappuuneHt tpenus.

13 Cuna ?;npomBnefp(ll; npu JJBIZ};(eHHH bubmmorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B XKUAKOCTH WIN ra3e
[TocTynarenbHOe U BpaluaTesbHOE

14 JIBIDKEHHE a0COIOTHO TBEPAOrO Tea. bubnuorexka HOK
MowmeHT cuitbl. [1neqo cunel. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
HMirynec MmaTepuanibHON TOUYKH,

15 CHCTEMBbI MATEPHUAIBHBIX TOYEK. bubnmnoreka [JOK
Hmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTUBHOE JBUKEHUE
PaboTa 1 MOIITHOCTE CUJIBI.

16 Kunetnueckas sHeprusi MaTepuagibHON bubnmnoreka [JOK
To4ykH. Teopema 00 U3BMEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [ToTeHunanpHas 3HEPTHsL. bubnmnoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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

[ToreHnmanpHast SHEPTHsL yIPYTO
ne(OpMUPOBAHHON NPy KUHBI.
[ToreHnmanpHas YHEPTHS TeNa BOTU3U
MOBEPXHOCTH 3E€MJIN

https://m.edsoo.ru/ff0c461a

18

[ToTeHnManpHBIE U HEMOTEHIUAIBHBIE
cuibl. CBs3b pabOTHI
HEMOTEHLUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON 3HEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEHHs] MEXaHUYECKOU
SHEpPruu

bubmnotexa IIOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas paboTa
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHCHHEM MEXaHHYECKOW SHEPTUU
Tella Ha MPUMEPE PaCTSHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabora no teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHCHHSI B MEXaHUKE)

Bubmnotexa IJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-
KHHETHYECKOW Teopun. bpoyHOBCKOE
newkenne. Juddysus

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHL] BELIECTBA.
Mopnenu cTpoeHMs ra3oB, )KUJIKOCTEN
Y TBEPJBIX TEIl

23

Macca mouekyn. KonnuectBo
BemiecTBa. [loctosiHHas ABoraapo

24

Tennosoe paBHOBecue. TemnepaTtypa
u e€ uzmepenue. lllkana remnepatyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

HNneanpueiii raz B MKT. OcHoBHOE

Bbubmunotexa IJOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TeMIepaTypa Kak Mepa

26 CpellHEeW KHHETUYECKOW SHEPTUn bubnuorexa HOK
JIBUJKEHMSI MOJIEKYJ. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona

27 3akoH [lanmpToHa. ['a30BEIC 3aKOHEI
Jlaboparopnas paboTa

98 «VccnenoBanue 3aBUCUMOCTH MEXIY
napamMeTpaMu COCTOSIHUS
pa3peKeHHOTO Ta3a»

29 M3onponeccel B H1€albHOM Ia3e U X bubnmnoreka [IOK
rpadguueckoe npecTaBlieHUue https://m.edsoo.ru/ff0c570e
BryTpenHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI H

30 crocoObI e€ nu3meHnenus. Koanuecto bu6mmoreka [IOK
TEIUIOTHI ¥ paboTa. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOI'O UCaTbHOTO
rasa

31 Bunb! remnmonepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0c5¢c36
VYaenbHas TEMI0EMKOCTh BEIIECTBA.
32 KonuyecTBo TemIoTh IpH bubmorexa OK
. https://m.edsoo.ru/ff0c5¢36
Teruionepeaaye. AauabaTHbINA Mpoiecc

33 IlepBblil 3aKOH TEPMOJAMHAMUKH U €r0 bubnmnoreka LIOK
IIPUMEHEHHE K HU30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeoOpaTumocTs mpo1ieccoB B bubnmnoreka [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
TEPMOJIUHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunuun gevicteus n KI1J[ rernoBoit

Bubmnotexa IJOK

35
MaIIHBI https://m.edsoo.ru/ff0c600a
36 [ukn Kapuo u ero KIT/{
37 OKonorudyeckue npooaemMsl
TEIJI0OIHEPTeTUKHI
38 O6o0maromuii ypok « MosiekysipHas bubnuoreka [JOK
¢usnka. OCHOBBI TEPMOJMHAMUKI) https://m.edso0.ru/ff0c6938
KonTponbHas pabora no teme
39 «MonexynspHas ¢pusrka. OCHOBBI bubamorexa [IOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCAIHS. bubnmnoreka [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoNI0THAS U OTHOCHUTEIIbHAS
41 BJIAXKHOCTH BO31yXxa. HachleHHbIH bubmorexa OK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnuueckue u
42 amop(dHbIe Tena. AHU30TPOIHS bubnunoreka [JOK
CBOMCTB KpucTaioB. XKuakue https://m.edsoo.ru/ff0c65f0
Kpuctayabsl. CoBpeMeHHbIE MaTepHAaIbI
[InaBnenue CTajau3anus.
43 Yﬂe?}jHI:t: T:Hilz)liaTangfneE;: bubamorexa LIOK
. ' https://m.edsoo.ru/ff0c6708
CyOnumanus
bubnuoreka [JOK
44 Y 6
PABHOCHIS TCILIOBOTO bajlanea https://m.edso0.ru/ff0c6820
45 DnekTpu3anus Tei. DIeKTPUIECKU I bubnuorexa [JOK

3apan. J{Ba Buaa 3JI€KTpUUECKUX

https://m.edsoo.ru/ffOc6bcc



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
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3apsJIoB

HpOBO[[HI/IKI/I, JAUDJICKTPHUKHU U

46 MMOIYIPOBOIHUKN. 3aKOH COXPaHEHUS bubmorexa HOK
YHpOBOZ ' p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3apsiioB. 3akoH
47 Kynona. ToueuHbIN dIeKTpUYECKUI bubmaorexa LIOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssx€HHOCTB 3IIEKTPHYECKOTO
48 nosis. [IpuHIMn cynepno3unuu bubnunoreka [JOK
AJIEKTpUYECKUX noyiei. Jlnnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cHi1 2JIEKTPOCTATUYECKOTO
49 nons. [Toreruuain. PasHocts Bubmaorexa ITOK
' 1AL https://m.edsoo.ru/ffoc6f00
[IOTEHIIMAJIOB
ITpOBOMHUKH U OTUDIEKTPUKH B
50 anpeK OCTaTHYECKOM nzpne bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudeckas MpOHUIIAEMOCTh
bubmnotexa IIOK
51 DnexkTpoéMkocTh. KoHnencarTo
P A P https://m.edsoo.ru/ff0c7126
OneKTpOEMKOCTD IJIOCKOTO
52 KOHJEHCcAaTOpa. DHEPrus 3apsKEHHOIO bubmmotexa LIOK
s pa. p p https://m.edsoo.ru/ff0c72cO
KOHJIEHCaTopa
53 Jlabopartopnas padota "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIUIT NEWCTBUA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAIIBHOTO

arrapara, CTpyHHOr0 IpuHTepA.
DJIeKTpOoCTaTUYECKas 3aIlUTA.



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

3a3zeMJIeHHE AIIEKTPOIpUOOpOB

95

DIIEKTPUYECKUH TOK, YCIOBUS €TI0
cymectsoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsiokenue.
Conportuienue. 3akon Oma a1t
y4acTKa [enu

56

[TocnenoBarenpHOE, apaieIbHOE,
CMEIIaHHOE COeTUHECHHE
npoBogHUKOB. JlabopaTopHas pabota
«/I3yueHre CMEIIaHHOTO COSANHEHUS
PE3UCTOPOBY

0.5

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTb 3JEKTPUYECKOTO
Toka. 3akoH J[>koynsa-Jlenua

bubnunotexa IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa aJ1st TOTHOM (3aMKHYTOM)
anekrpuueckon nenu. Koporkoe
3ambIkaHue. Jlaboparopuas pabora
«3mepenne DJIC uctouHuka Toka u
€ro BHYTPEHHET'O COMTPOTUBIICHHUSI

0.5

bu6nunorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTPOHHAsI MPOBOAMMOCTD TBEPIBIX
METAJLIOB. 3aBUCHUMOCTD
CONPOTUBIICHUS] METAJIIIOB OT
temiiepatypbl. CBEpXIIPOBOIUMOCTh

60

DJEeKTpUYECKUM TOK B BAKyyMe.
CBoiicTBa AIIEKTPOHHBIX ITyYKOB

61

[TosrynpoBOAHUKH, UX COOCTBEHHAS U

IIpUMECHast MpoBOoAUMOCTb. CBOMCTBA
p—n-nepexoaa. IlonmynpoBogHUKOBBIE
npuOopbI

Bbubmunotexa IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DNEeKTPUUECKHil TOK B pacTBOPax U
pacmiaBax 3JIEKTPOJIMTOB. bubnmnoreka [JOK

62 1
DJIEKTPOTUTHYECKAS JUCCOLAALIMSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOITU3
DJIEKTPUYECKU TOK B ra3ax.

63 CaMOCTOSITeTbHBIN U 1 bubmmoreka [IOK
HECaMOCTOSITENIbHBINA pa3psal. MoaHus. https://m.edsoo.ru/ffOc84ae
[Ina3ma
DnekTpuueckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnmnoreka [JOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«ONEeKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KoHntpoinbhas paboTa no teme
«2nexkrpoctatuka. [locTosTHHBII

66 ANEKTPUUECKUM TOK. TOKH B 1 bubnuorexa [JOK
pasnmuuHBIX cpeaax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
npoBepoyHas paboTa NMpu MPOBEICHUN
Ha OyMa)XHOM HOCHTEJIe

67 Pesepsnelii ypok. KonTponbsHas 1 bubnunoreka [JOK
pabota o Teme "DneKTpoauHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O600maronuii ypok 1 bubnmnoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KITACC

KoanuecTBo yacos DJIEKTPOHHbIE
[
Jl:r/-ﬂ Tema ypoka Bcero Konrpoaribie | - Hpaktirieckie fl[:;:eﬂl/lﬂ Egg)a[;zizlfenbnble
padoThI padoThI pecypest
[TocTostHHBIE MAarHUTHI U UX

1 B3auMo/ieiicTBue. MarHuTHOE MoJIE. 1 bu6mmotexa [{OK
Bexrop marHuTHOW HHAYKUWH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKIUH
MarsuTHO€ 1oJje TpoBOIHUKA C

5 ToKOM. OnbIT DpcTea. 1 bubnmnoreka [JOK
B3aumoeiicTBre MpOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnast pabota «/3ydyeHue 1 1 bubnuorexa [JOK
MarHUTHOTO MOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlericTBME€ MarHUTHOTO IOJISI Ha
pOBOJHUK ¢ ToKOM. Cuna Ammepa.

4 Jlabopartopnas paboTa 1 1 bubnuoreka [JOK
«HccnenoBanue AeiiCTBUA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHMTa Ha paMKy ¢
TOKOM
Jle#icTBHMEe MarHUTHOTO IIOJIS Ha

5 JBHKYLIYIOCS 3apSKEHHYIO YaCTULLy. 1 bubnunorexa [IOK
Cuna Jlopenmna. PaGoTa cuibt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas UHAYKIuUA. [lotok

6 BEKTOpa MarHUTHOU uHAyKuuu. J1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM



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

uaaykinuu @apanes

Jlaboparopnas pabota
«HccnenoBanue SIBJICHUS
AIIEKTPOMATHUTHON UHIYKIII

bubmunotexa IJOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTE. fIBIIEHNE
camonnaykuuu. JIC caMOMHIYKIHH.
DHeprusi MarHUTHOTO MOJISI KATyIIKHU €
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne yCTpONUCTBA U UX
IIPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI,
IEKTPOMATHUTBI, IEKTPOIBUTATENb,
YCKOPHUTEH 3JIEMEHTapPHBIX YACTHII,
WHIYKIHAOHHAS NI€Yb

10

O6o0maromuii ypok « MarHuTHOE
noJie. DIeKTPOMAarHuTHas! HHLY KITHSD)

bubnuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarnutHoe 1noie.
OneKTpOMarHuTHasI UHIYKIUS»

Bbubmunotexa IJOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAaHUYECKHUE
Kkosie0anus. lapMoHUYecKue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKHMX KOJICOaHHA.
[TpeBpaienue sHepruu

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanne 3aBUCUMOCTH
nepuoia Majbix KojaebaHui rpys3a Ha
HUTHU OT AJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenpublit KOHTYp. CBOOOIHBIE

bu6nunorexa [IOK
https://m.edsoo.ru/ffOcb820
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AIIEKTPOMATHUTHBIE KOJIeOaHuUs B
ujealbHOM K0JIeOaTeIbHOM KOHTYpE.
AHaIOTHs MEXTy MEXaHUYECKUMHU U
AJIEKTPOMATHUTHBIMU KOJICOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHMsI SHEPTUU B UJ1€aJIbHOM
K0J1e0aTeIbHOM KOHTYpe

bubmnotexa IIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBieHue 0 3aTyXaOMMX
KoJieO0aHusX. BeIHYKIeHHBIC
MeXaHHuYecKHe Konebanus. Pesonanc.
BbIHYKICHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHus

bu6nmunorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHsblii TOK. CUHYCOMIAIBHBIN
MepEeMEHHbINA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICUCTBYIOIIIEE 3HAUCHUE CUIIBI TOKA U
HaIpsHKEHUS

Bbubmunotexa IJOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipoussoactso,
nepejaya 1 notpebiexue
IIEKTPUYECKOM SHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
IPUMEHEHHE AIIEKTPUUECKOTO 3BOHKA,
reHeparopa IepeMEeHHOTo TOKa,
JIMHUH JJIEKTponepeaay

bubmunotexa IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOM3BOJICTBE AIEKTPOIHEPIHUH.
KynbpTypa ncnonas3oBanus
3JIEKTPOSHEPTHUH B MOBCEIHEBHO M
KU3HU



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

MexaHnudeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuona. Ckopoctb

bubnuorexa [JOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJHBI. https://m.edsoo.ru/ffOccab4
[Tomepeynble ¥ MPOIOJTBHBIC BOJTHBI
99 3Byk. CkopocTh 3ByKa. [ poMKOCTb bubnuoreka [JOK
3Byka. Beicora ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DIeKTPOMArHUTHBIE BOJIHBI, UX
23 cBoiicTBa B cKopocTh. [llkana bubmorexa OK
https://m.edsoo.ru/ffOccfe
AIIEKTPOMATrHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanus
95 KoHntposbHas pabora «Konebanus u bubnmnoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsmonrHelHOE pacpoCcTpaHEeHHE
26 CBETa B OJHOPOJHOM Cpeae. bubnuorexa [JOK
ToueuHbIl HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHBI
27 oTpakeHus cBeta. [loctpoeHue bubamorexa LOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUil B IJTIOCKOM 3epKajie
IIpenomiienue ceera. IlosHoe
28 BHyTpeHHee oTpaxkeHue. [IpenenbHplil bubnmnorexa LIOK
YTOJI IOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 Jlabopartopnas padota «M3mepeHue bubnmnoreka [JOK
MoKa3aTesist MPEJIOMIICHUS CTEKII https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenune nzobpakeHuii B bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. Dopmysia TOHKOW JTUH3HI.
VYBenuueHre JTuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnast pabota

31 «HccnenoBanue CBOMCTB
M300pakCHUH B JIMH3aX)»
Hucniepcust cBeta. Cl10KHBIA COCTaB
39 6enoro ceeta. LIBeT. JlabopaTopHas
pabota «HabmroneHue nucrnepcun
CBETa»
33 WnTepdepennus ceeta. Audpakuus bubnmnorexa [IOK
ceeta. Jlndpakunonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonnepedyHOCTH CBETOBBIX BOJIH. bubnmnoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTHueckue MpudOpsI U YCTPONCTBA U
YCJIOBHS X 0€3011acCHOTO MPUMEHCHHUSI
['paHHIIBI TPUMEHUMOCTH
36 KJIaCCUYECKOM MexaHukH. [locTynarsl bubnuorexa HOK
CIIEIIMaJIbHON TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCHTEIEHOCTH
OTHOCUTENBHOCTh OHOBPEMEHHOCTH.
37 3ame ieHre BPEMEHH U cI())KpameHHe bubmmorexa HOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprusi ¥ UMIYJIbC PEISTHBUCTCKOM
38 yacTullbl. CBsI3b MacChl C SHEPTUEH U bubnnorexa [OK
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrHUsl MOKOS
KontponbHas pabora «OnTuka.
39 OCHOBBI CIEITUATBLHON TEOPUH bubmorexa LOK

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0
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https://m.edsoo.ru/ff0cf862
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®otonsl. Popmyina [lnanka. Jueprus

bubnuoreka [JOK

40
U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEAOBaHNE
41 (pOT(Ijacb(beKTa OHBII[TLI AT bubamorexa LOK
' o https://m.edsoo.ru/ffOcffc4
CrojeToBa
3axoHs! hotodddhekta. YpaBHeHnE
42 SﬁHmTegHa H(lf)l(b(l)OToa(b(geKTa bubmmorexa [IOK
g ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma» porodddexra
JaBnenue cBeta. Onwitel 1. H.
43 JlebeneBa. XuMuueckoe neiicTBrE bubnnorera [TOK
seBa. A https://m.edsoo.ru/ff0d04a6
CcBEeTa
TexHuueckue ycTpoiicTea u
MPaKTUYECKOE MPUMEHCHHE:
44
doTodMEMEHT, POTOAATUHK,
COJTHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo teMe « DIEeMEHTBI Bbubmnotexa IJOK
KBAHTOBOW OITHKH https://m.edsoo.ru/ff0d0302
Monenb atoMa ToMcoHa. ONBITEI
46 Pesepdopaa mo paccestHUIO 0-4acTH bubamorexa [IOK
pOOpPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MojeNb aToMa
bubnnoreka [IOK
47 ITocTymater bopa
TYTATEI BOP https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornomeHue GOTOHOB
48 IIpY IIEPEXOJIE aTOMa C OJHOI'0 YPOBHS bubmmorexa HOK
p pexol . A yp https://m.edsoo.ru/ff0d0afa
SHEPTHH Ha Ipyroil. Buasl ciekTpos
BoiHoBEIe cBoMcTBa yacTHIl. BOTHEI
. bu6nmmorexa [IOK
49 ne bpoitns. Kopryckynsiprao-

BOJIHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXKACHHOC U3JTYyUCHUC

50

OTKpbITHE PAIUOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpenenenuio cocraBa
PaIMOAKTUBHOIO U3JIyYEHHUS

bubmunotexa IJOK
https://m.edsoo.ru/ffod0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
U3ydeHus. Bnusiaue
pPaMOaKTUBHOCTH Ha KUBBIC
OpraHU3MbI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oromnsl. Anbda-pacma.
DONEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnan. 'aMma-u3nyueHue

bubmunotexa IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B S7IpE.
SnepHble peakuuu. AnepHbii
peakTop. [IpoGiaeMbl, MEPCIIEKTUBHI,
3KOJIOTMYECKHUE aCTIEKTHI SIAECPHOM
SHEPTETUKHU

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

54

OnemeHTapHble YacTULIbI. OTKpBITHE
no3uTpoHa. Metoabl HAONIOACHUS U
perucTpanyy NEeMEHTApHBIX YACTHII.
Kpyruslii ctonr «@yH1aMEeHTaIbHbIE
B3auMOJCHCTBHS. ENMHCTBO
¢u3ndyecKoil KapTUHBI MUpa»

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

95

OTansl pa3BUTHS aCTPOHOMUHU.
[TpuknangHoe U MUPOBO33PEHYECKOE
3HaY€HUe acTpoHOMUHU. Bun
3B&3nHOrO Heba. Co3Be3aus, spKUe
3BE3/1bI, MIJIAHETHI, UX BUAMMOE
nBkenue. CojlHeYHas cucTeMa



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

56

Counne. CotHeyHas aKTUBHOCTb.
Hcrounuk sneprun CoiHLA U 3BE3]T

S7

3BE3/IbI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTTaBHOU
nociea0BaTeIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKACHUH U
sBotonnu CoJiHIA U 3BE3]T

58

Mineunsiii [1yte — Hama ['anakTuka.
[Tonoxxenue u auxenue ConHna B
lanaktuke. ['anaktuku. Y€pHbie
JBIPBI B sIIpax TaJIaKTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopust bosbmoro B3psiBa.
PenukroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie npo6iieMbl aCTpOHOMUU

61

KonTponbHas padota « D11eMEHTbI
ACTPOHOMMH U aCTPOPHUIUKU»

62

O6o06matomuii ypok. Pob ¢pusnku u
aCTPOHOMUH B IKOHOMHYECKOMH,
TEXHOJIOTMYECKOM, COLIMAIBHON U
ITHYECKOH chepax nesATeIbHOCTH
YyeJIoBeKa

63

O6o6matomuii ypok. Pois u Mmecto
(GU3UKHU U aCTPOHOMHUU B
COBPEMEHHOM Hay4yHOI KapTHHE MHUpPa

64

Ob6o6maromuii ypok. Posb




busnuecKkoit Teopuu B GOPMHPOBAHUH
Ipe/icTaBIeHU 0 PU3NUeCcKOoi
KapTHHE MUpa

Ob6o6maromuii ypok. Mecto
bu3nYecKoil KapTUHBI MUpPA B 00IIIEM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEACTABICHUNA O IPUPOAE

66 Pe3epBHbIil ypok. MarHuTHOE MOJIE. 1
DJIeKTPOMAarHuTHas MHIY KLU
PesepBHblii ypok. Ontrka. OCHOBBI

67 CIIEIUATBHON TEOPHH 1
OTHOCUTEIBHOCTH
Pesepnbiit ypok. KBanToBas gusuka.

68 QHCI\IZCHTLI};I:)TPOHOMI/II/I u * 1 bubmorexa OK

https://m.edsoo.ru/ff0d1784
acTpopHU3NKH
OBLIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT' O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYHEHUKA

®dusuka / KacessnoB B.A., O0IIeCTBO ¢ OrpaHMYCHHONW OTBETCTBEHHOCTHIO «IPODAY;
AxkunonepHoe obmiectBo «M3narensctBo «IIpocsemenue»

®dusuka, 11 kmacc/ KacbsinoB B.A., O0uiecTBo ¢ orpaHuYeHHOM

OTBETCTBEHHOCTHIO «IPODA»; Akimoneproe obmectBo «M3mgatensctBo «IIpocsenienuey

METOAUYECKUE MATEPHUAJIBI IJIS1 YUYUTEJISA

[Tporpamma ¢usuku st 10-11 kiaccoB. bazoBblif ypoBeHb (aBTOp

B.A.KacesanoB) YMK " ®usuka.l0xi. ba3oBsliii ypoBeHs"

®usuka. 10 xinacc. ba3oBblil ypoBeHb. YUeOHUK C 3JIEKTPOHHBIM MpHIIokeHneM (aBTop B.A.
KacpsHOB).

®usnka.l0knacc. lugakTuueckue KapTouku - 3aganus (aBrop M.A.Ymakos, K.M.Ymiakos).
®usuka.l 1knacc. 6a30BbIi ypoBeHb. YUEOHUK € IEKTPOHHBIM IpHiIOkKeHHEM (aBTOp B.A.
KacwsiHOB).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://www.fizika.ru/ - caidt ans yaureneiit QU3NKu U UX yYCHUKOB
http://nsportal.ru-conuansras ceth pabOTHHUKOB 0Opa30BaHUSL.

www.ege.edu.ru - uapopmarmonsbsiii mopran EI'D.

http://school - collection.edu,ru/- enunas xomnekuust [[OPoB
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