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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusi y4eOHOro
npenvera «®@u3ukay B 00pa3oBaTeNbHBIX  opranm3amusx Poccwiickoit  dDenepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Copepxanue mporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHUU ux ¢Gu3NKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNFHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTh pealH3alli MEKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAayYHbIMHU Y4eOHBIMH IpeaAMeTaMu. B Hell ompexpensitorcs
OCHOBHBIE IIEJIM M3yYeHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3yIbTAaThl OCBOCHUS Kypca (PU3UKU HAa 6a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®u3rKa KaK HayKa 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIbBI, BEICTYMAas B KayeCcTBe Y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYyXarolleM MHpE.
HIkonbHbI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U SBICHU, U3y4aeMbIX
XuMHel, ouonoruei, ¢usmdeckoi reorpadueit u actpoHomueit. Mcnonp3oBaHue W aKTHUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMII B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHne GU3NKU BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHoOBy kypca ¢u3uku 1Jist ypoBHS CpelHEero o011ero o0pa3oBaHMs MOJOKEH PS UIACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 TIOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mnpearnosiaraeT UCIoIb30BaHNE TYMaHUTApPHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U SKOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npeanonaaraet 3HakOMCTBO C ITHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIJIOKEHNN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes osxonocusayuu peannsyercs MOCPEACTBOM BBEACHMSI JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy)AeHHs MpoOIeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHMu3aIy YKCIEPUMEHTAIbHOU NIeATENbHOCTH oOyuaronuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJAZCHHE OOYYAIONIMMUCS YMEHHUSMH MPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 PUOPUTETOM SBIISIOTCS 33/1a41 C SIBHO 33/IaHHON (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHA M IPOILECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnio y4eOHOTO Tmporecca 0a30oBbI ypOBEeHb Kypca (M3MKH Ha YpPOBHE CPEIHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3MKe KIFOYEBBIX JEMOHCTPALUMN JJIsl HMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecledyrBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMHU U3y4YeHHUs (PU3UKU B 00IIEM 00pa30BaHUHU SBISIOTCS:

e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

TPUPOJIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE IMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIECHUS K OKPY/KAIOILIUM SIBIICHHSIM;



(dopMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK Pe3yabTaTa W3ydeHHs OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopmupoBaHnEe YMEHHI OOBSCHATD SBJICHUS C UCIIOIB30BAaHUEM (PU3NUECKUX 3HAHUHN U
HAaYYHBIX JJOKA3aTEIIbCTB;

(dopMupoBaHUE MPEACTABICHUH O PO (GU3UKH Ul PAa3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTHH.

JocTikeHnne 3TUX Lenel o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

M3Y4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUN 00 0o0ImMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKY 1 TIEMEHTHI aCTPOPHU3UKY;

(GopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUA Ui OOBACHEHMs
bu3nyeckux SBIEHUM B MNpUpOJNe M Ul NPUHATHA HPAKTUYECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPAa3IMYHBIX 33/Ja4 C SBHO 33aJaHHON (hU3HYECKOi
MOJIENIBIO, 3aJ]ay, IMOJPa3yMEBAIOLIUX CAMOCTOSTENbHOE CO3JaHHe (HU3NUYECKON
MOJIeIU, aJICKBATHOM YCIIOBUSM 3a]1auH;

NOHMMaHuE (PU3MUYECKUX OCHOB W TMPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIa/ICHUE METOJAMU CaMOCTOSITENIbHOIO TUIAHUPOBAHUS M IPOBEAEHUS (HU3MUECKUX
SKCHEpPUMEHTOB, aHaJIW3a W  UHTepHpeTaluuu  UHPOpPMALUHU,  ONpeAeiIeHUs
JIOCTOBEPHOCTH TMOJYYEHHOTO PE3yJIbTAaTa;

CO3/1aHUE YCJIOBUH JJIsl Pa3BUTHSI YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NEeSITEbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypoBEHb) Ha YpPOBHE CpelIHEro oOIiero odpazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIIIETCS. PEKOMEH/IOBAHHBIM, YYHMTENb JellaeT BBHIOOp MpOBeIeHHs J1a00paTOpHBIX padoT U
OTBITOB C YUYETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE ObYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUS OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (GU3NYECKUX SBICHHNA M mporeccoB. Hayunsle rumote3sl. Puzndeckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢m3ukm B (GopMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Llemoncmpayuu
AHaznorosbie ¥ UPPOBLIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUYKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMeIleHnl 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NePEMEILEHUSI MaTepUaIbHOW TOUKU OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHnueckne yCTpoiicTBa W TPAKTUYECKOE TNPUMEHEHHWE: CIUIOMETp, JABH)KECHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckoOpocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3yuenne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS ~ MEXAY  IMYTAMH,  [POWIEHHBIMH  TEJIOM  3a
NIOCJIEI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IPHU PABHOYCKOPEHHOM JBW)XXEHHH C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABMKEHUS MIAPUKA B BI3KOW KUIKOCTH.

N3ydeHue ABM>XEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuHiun otHocutenbHOCTH ['anuies. [lepoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgunuent tpenns. Cuna conpoTUBICHUS
IIPU ABUKCHUU TEJIA B )KUJKOCTH WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPIOTO TEIA.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: IOALINIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue aBuxeHUs OpycKa Mo HaKJIIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynsc MaTepralbHON TOUKH (Te€a), CHCTEMbI MaTEpUaIbHBIX TOUeK. MMmymnbc cuibl n
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanpHas 3HEprus ynpyro Ae@opMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIACTOJIET, BUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3zgea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OTBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BellecTBa. Mojenu CTpOEHHUsS Ta30B, KUIAKOCTEW U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3THUX Mojeneid. Macca u pasMmepbl moiiekyn. KosmmuecTBo BemiecTsa.
[TocTostnHas ABorajpo.

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

Mopenp upeanbHoro rasa. OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-KMHETHYECKOW TEOpUHU
uaeabHOrO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHEeW KHHETUYECKOW JHEpruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B UacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ padudeckoe mpeacTaBieHe U30MPOILIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu MOJEKyl
OPraHUYECKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Moienb, WILTIOCTPUPYIOLIAS TPUPOLY AABJICHHUS I'a3a Ha CTEHKH COCY/Ia.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpezenienne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ m3MmeHeHusi. KonumdecTBo TeroTsl U pabota. BHyTpeHHssI SHEpTrusi 0THOATOMHOTO
uJeanbHOro ra3a. Bujsl Ternnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI PH TeIUIoNepeaaye.

[TonsitTne o6 anmmabatHoM mporecce. [lepBeiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
MEePBOTO 3aKOHA TEPMOJAMHAMUKH K u3omporeccaM. [ padudeckas nareprperarus paboThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPOIIecCOB B IPUPO/IE.

TenoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TerIoBbIX MamuHax. Koadduiment nonesnoro aeiicteus teruioBoil Mammabl. [{ukn Kapao u
ero Kod(hPUIUEeHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHu4yeckne YCTPOMCTBA M TPAKTUYECKOE TPUMEHEHHE: JBHUTaTelhb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEPIUU Tella MPU COBEPIIEHUH pPabOThI: BBUIET MPOOKH M3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3TYLITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHAeHcamwms. Mcmapenwe u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenune u Kpucramnusauus. Y ieilbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pasnen 4. diekTpoamHaMuka
Tema 1. Inexkmpocmamuxa

OnekTpuzauusi Ted. OJeKTpuueckKuid 3apsia. JIBa BHIa 3JIEKTPUUECKHUX 3apsiIoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOJTYIPOBOJHUKN. 3aKOH COXPAHEHUS MIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe mone. HanpsokéHHocTh anexTpuuyeckoro moss. IlpuHumn cynepno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PaGota cun osnekrpocratuueckoro monsd. IloreHnuan. Pa3HOCTP  HOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM T10JIe. JIudsieKTprudecKast IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DJeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. DHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHEHHE: 3JIEKTPOCKOIN, IJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHHE D3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
amnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYCTpoiCTBO M IPUHIHAIT AEHCTBUSA 3JIEKTPOMETPA.

B3anmopnencTere HadIEeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jlenna. MOImHOCTD 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

DnexkTpuueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIE MPHOOPHI, OSJIEKTPOOCBETUTEIbHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUS U MaTepHuaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeameTrHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsimus, CBS3aHHBIE C M3YYCHHEM METOAOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe ()YHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONIEPEIaut, TEIJIOBOE PABHOBECHUE), IIEKTPHUECKUE SBIICHHS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAIJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIINS, TaIbBAaHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JBUTATeNb BHYTPEHHETO CropaHWs, IapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH MpPUHTEp, dJIEKTpOHArpeBaTelbHble MPUOOPSI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMaAcHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarsmuTrHoe IIOJe.
Bekrop marauTHOM MHAYKIMH. [IpyUHIMI Cyneprio3uivy MarHUTHBIX MTOJIEH. JINHUKM MarHUTHON
uHAyKuMU. KapTiHa TUHUI MarHUTHON MHAYKIUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO MIPSIMOIO NMPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O NPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHME. J[BHKEHHE 3apsKEHHOM YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

SIBneHne HIEKTPOMArHWTHOM MHAYKIMHU. [IOTOK BekTOpa MarHUTHOM HHIYKLIHH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYIAs CHUJa WHAYKIUU B IPOBOJIHHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHIyKTUBHOCTB. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOJABIKYILAs CHIIA CAMOUHIYKIUH.



OHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YaCTHUII, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE ANEKTPOMAarHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABUKYIEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUSI MOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

Konebarenpnass cucrema. CBOOOTHBIE MeXaHWUYeCKHe Kojebanus. [apmoHmueckue
konebanus. Ilepuon, uacrora, ammautyna u  (aza konebGanuil. IlpyXMHHBII MasTHUK.
MareMaTHyecKnii MasTHHK. YpaBHCHHUE TapMOHHMYECKUX KoJjieOanui. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KoJeOaTeIbHOM KOHType. AHAJIOTUS MEXIy MEXaHUYECKUMHU M DIIEKTPOMATrHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojeOaHusl.
Pe3onanc. BeiHyXI€eHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHbIii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUEHNUE CUJTBI TOKA U HANIPSDKEHUS.

Tpanchopmarop. IlpousBonctBo, mepenada W MOTPEOJIECHUE AIEKTPUUYECKOM SHEPrUu.
DKOJIOTMYECKUE PHUCKM TPU MNPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpoMCTBA M MNPAKTUUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TUHUHU AJIEKTpoIepeaady.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJIeOATeNbHON CUCTEMBI (IPYKUHHBINA UM MaTeMaTHYECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOIa MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT JIJTUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pactpocTpaHEHUs
U januHa BoNHBL [lomepeunple W mpoaosibHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInOCBA3H U TEeJIEBUACHUS. Paaronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHuueckue ycTpouWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYJAOW M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHUE, MPEIOMIICHUE,
nonsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsmonnHeitHOE pacripocTpaHeHHEe CBETa B OJHOPOJIHON Cpelie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroa MOJHOTO BHYTPEHHEIO
OTPAXKEHUS.

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [Judpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeHAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
I'paHuubl NMPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl cnenuanbHOW Teopuu
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BaKyyme, IPUHLHII
OTHOCHUTEIBHOCTH DHHINITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTUsI MOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmol K6AHMOB60OU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHEpPrun GOTOHA C €r0 YaCTOTOW. DHEPrusi U UMIYIIbC
dboToHa.
OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
JaBnerune cBera. OnwiTe! [1. H. JIeGenena.
XHUMHYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
CoJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenne u mornomenue GOTOHOB NpU MEPEXOAE aroMa C
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmuie pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
pamnoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHuio coctaBa pagioakTUBHOTO H3ITydeHHS.
CsaoiicTBa anbda-, 6era-, raMma-u3iaydeHus. BnusHue paanoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIEP.

Anepuuiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3J IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenne Connuna B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpodiaeMbl aCTpOHOMHUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOH cdepax OeATeTbHOCTH YelIOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, poib (U3NYECKOW Teopuu B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocyuiecTBisieTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE JIEMEHTApHBIX (DYHKIMIA,
MpU3HAKU TTOI00MS TPEYTOIBHUKOB, ONPEEICHNE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Tel.

buonocusa: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBUKEHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHUS B JKUBOM Npupoje, AeWCTBUE paJMallud Ha JKUBbHIE
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEéMKa 3eMHOI
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSCEHUH.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenne yuebHOro mpeamera «®dusmka» Ha ypoOBHE CpeaHEro oOmIero o0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MTPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIUXCsl pyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHBHBIX BHYTPCHHHX
yOeXICHHUIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIECTBa,
paciiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpPaBICHUH BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCKOro BOCIIUTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3WUIUU  OOYYAIOIIerocsi KaKk AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO IESTCIBHOCTh B WHTEpECax TPaKIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATCIILHOCTH,

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP OymaymIen
poeccru M pean30BbIBATH COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TJIOOATBLHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENbCKYIO AESITENIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBpble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh LEIH JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHUIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJHTATOB LIEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaJbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJICM.

ba3oBble ucciienoBare/bCKue AeiCTBUSA:

BIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HAYyKH;

BIIJICTh HaBBIKAMHU YYEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(bU3HKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY MOUCKY METOJIOB PEIICHHs 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHJAMH JACSATEIBHOCTH MO TOJYYEHHIO HOBOI'O 3HAHHUS, €ro HMHTEpIpeTaluHy,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3/IJaHUHU Y4EOHBIX MMPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHbIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUINIOTE3y €€ pEeIIeHUs,, HaXOAUThb apPryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJM3UPOBATh TIOJYYEHHBIE B XOJI€ pEHICHUS 3aJauyd  Pe3yJbTaThl, KPUTHYECKU
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynHpoOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHOU NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3HKE B MPAKTHUECKYIO 00IaCTh KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONNE AThTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicCTBUSA:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYATh KOH(DIUKTHL,

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHMMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW ¥ MHINBHYyaIbHON paboTHI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITEeNbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, PaCIpelesiATh POJIM C Yy4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)JOro YYaCTHHKA KOMaH/bl B OOLIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpejyiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATUBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO JESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHWS Pacu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUU B 00JacTu (U3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YNIHTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero o0iiero oopa3oBaHus y OOy4YaOIIUXCSl COBEPUICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, ObITh YBEPCHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHMBALIMM, BKJIIOYAIOLIECH CTPEMJICHHE K JIOCTHXKCHHUIO LEIW M YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTHIBATH €T0 MPH OCYIIESCTBICHUH OOIIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIEPEIKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

HPEAMETHBIE PE3YJIbTATHI

K xoniny oOyuenuss B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0OAa30BOM YPOBHE JTOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MeCTO (HU3UKU B (HOPMHUPOBAHHH COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JIeATEIBbHOCTH JIIO/ICH;

YYUTHIBATh TPAHUIIBl MPUMEHEHHUS H3YyYEHHBIX (U3MYECKUX MOJIENe: MarepuaibHas
TOYKa, MHEpIMAIbHAsA CHUCTeMa OTCUETa, aOCOJIOTHO TBEPIOE TEIO0, MACATBbHBIA Tra3, MOAEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH AIEKTPUUECKUHN 3aps] NpH pelICHUU
buznyeckux 3amad;

pacrio3HaBaTh (U3HYECKUE SIBIEHUS (MIPOILIECCHh) M OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYCCKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKH:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
IBUKEHHE 10 OKPYXHOCTH, WHepIUs, B3auMmopeicTBue Tten, auddysus, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE JKUIKOCTEH W TBEPIBIX TEJl, U3MEHEHHE 00BbEMa Tel MpPHU HarpeBaHUU
(OXJMaXJIeHUN ), TETUIOBOE PaBHOBECHUE, HUCTIAPEHUE, KOHIECHCAINS, TIIaBJICHUE, KPUCTAILTU3AIINS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
cocyJlie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B H30MpOIEccax, dSJEKTPU3ALMs Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;



OINKCBIBATH MEXAHUYECKOE JIBUIKEHUE, MCIIOJb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
nyTh, MEpPEeMEeLIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KHHETHYecKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, MX
0003HaUeHMsI U €JUHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOILIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
(Gu3nyeckue BEJIMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHeTHYecKas SHeprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTH4HAasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KOd(QQUIHMEHT MOJE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MIPABHIILHO TPAKTOBATH (DU3UYECKHIA CMBICI UCIOIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC 3JCKTPUUYECKHUE CBOICTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTb IOTEHLUUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICHT MCIIOJIB3YEMbIX BEIMYUH, UX O0003HAueHWs M EAUHULBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HproTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTrUH TEIUIOBOTO JBIKEHHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, MEepBblil 3aKOH TEpPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI IEHCTBHS MaIIWH, IPUOOPOB ¥ TEXHHUUYECKUX YCTPOICTB;
pas3nnyarh yciaoBUSA MX O€30MaCHOTO UCIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAaHHIO (DU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHHH, Tpu 3TOM  (HOPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJh30BATh HM3BECTHBIE METOIBI OIEHKHU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMH BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHpPOBaTh pE3yJbTaThl
MIOJTYYeHHOHW 3aBUCHMOCTH (PM3MUYECKMX BEIMUYWH B BHUJE TAOJHIl U rpaduKOB, JEIaTh BHIBOIBI
10 pe3yJbTaTaM HUCCIIEI0BaHUS;

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJda MpH TMPOBEJCHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
UCTIOJIF30BaHUEM M3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nUeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (DU3NYECKHE BEIUYMHBI M (QOPMYIbl, HEOOXOIMMbIE Ui €€ pelIeHHUs,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSHHOTO 3HAUSHHST (PU3MYECKON BETMIHHEI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HEMPOTHUBOPEYMBYIO LEMNOUYKY
paccyXKIeHU C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3MUYEeCKHe SBICHHUS,

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH 0OpaIeHHH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpeneniaTh O0S3aHHOCTM M IJJAHUPOBaTh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHU:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TIPAHMLIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNeil: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SIBIEHUS (IIPOLECcChl) U OOBACHATh MX Ha OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYIIUMCS 3aps,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/ia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaliOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUUECKUH 3aps], cujaa TOKa, DJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOr0 M MAarHUTHOIO TOJeH, MepuoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIOIB3YEMbIX BEIMYUH, HUX OO003HAUEHUS U EIUHHIIbI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ| IOoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU OMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUEHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3UYECKOM BETMUUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEJOBAaTEIbHOTO U  MapajjIeIbHOTO  COEIUHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NPSAMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOTO pacnaja, MpH STOM pa3inydarh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OTIpe/IeIIATh HAaIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH M ONHCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajayy W TUNOTE3y Y4eOHOTrO SKCIepUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeN U3MEPEHMUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCIIEIOBAHMS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHON (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
IPOBOJUTH PAcUEThl U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHHs! (PU3MUeCcKOi BETUUUHBI;

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM [UI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAMH U TPEACTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMauy, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIF30BaTh TEOPETHUYECKUE 3HAHWUS 1O (HU3WKE B TIOBCEAHEBHOW IKM3HH IS
oOecrieyeHns 6€30MAaCHOCTH MU 00paIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIMANBHBIX POJIeH, IUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJnuecTBo yacos DJ1eKTPOHHbIE
HaumenoBanue pa3aesioB U TeM uugpoBbIe
Ne n/n P Kontpoabnbie = IlpakTHueckue (mucpp )
MPOrpaMMbl Bcero o0pa3oBaTteIbHbIE
padoTsI padoTsI
pecypcsbl
Pazgen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
bubnuoreka LIOK
1.1 @du3uKa ¥ METOIbI HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7fA 1072
HWroro mo paznemy 2
Paznen 2. MEXAHUKA
Bu6nmoreka [JOK
21 Kunemaruica S https://m.edsoo.ru/7f41bf72
Bu6nnoreka [JOK
2.2 7
Auramia https://m.edso00.ru/7f41bf72
bubmuoreka LIOK
2.3 3aKOHBI COXpaHEHHSI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA 1072
HWroro mo paznemy 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA
31 OCHOBBI MOJNEKYISIPHO-KMHETHYECKON 9 1 bubnuorexa LOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
3.2 OCHOBEI TEPMOAHHAMHKI1 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUS BEIIECTBA. 5 bubmuoreka LIOK
' ®a30BBIE MEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JJIEKTPOJJNHAMUKA



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

bubmuoreka LIOK

41 duekTpoCTaTika 10 https://m.edsoo.ru/7f41bf72
4 [TocTostHHBIN AneKTpUYecKuil TOK. Toku B 12 bubnmmnoreka [IOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
HUroro no pazaeny 22
PesepBHOE BpeMs 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuecTBo yacos DJIeKTpPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uu¢posbie)
Ne n/n Kontpoabusie  IIpakTuueckue
NMporpamMMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsI padoTsI
pecypcbl
Paznen 1. SJJEKTPOJJNHAMUKA
11 MarnuTHOE TT0JIe. DJIeKTPOMarHUTHAS 11 1 3 bubmmorexa [IOK
' UHIYKIHSA https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4ecKue U 3JIEKTPOMAarHUTHBIE 9 1 bubmmorexa [IOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 5 1 bubnuorexa LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
2.3 10 3
Orriia https://m.edsoo.ru/7f41c97c
Uroro o pazaeny 24

Paznen 3. OCHOBBI CIIELIUAJIbHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMATTEHOM TEOPUH 4 1 bubmmorexa [IOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
HWroro mo paznemy 4
Paznen 4. KBAHTOBAS ®U3UKA
bubmuorexa LIOK
4.1 i 6
DVICMCHTI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
Bu6nuoreka [JOK
4.2 4
Crpocrue atoma https://m.edsoo.ru/7f41c97c
4.3 AtomHOE s71pO 5 Bbubmuoreka LHOK



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
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https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

51 DJeMEeHTHI aCTPOHOMHU U aCTPO(YUUKU 7 ngs?;;f:;s?)gr?ﬁfﬂwk
HWroro no paznemny 7
Pazgen 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 O6o0matomiee HOBTOPEHNE 4 E;I;?SJ:I/I;I&.T:;;?)(])_.IS/I?MRQYC
Uroro no pazpeny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB DJ1eKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontposabnbie | IIpakTudeckue
n/n Bcero u3yyeHuss  o0pa3oBaTeibHbIE
padoTbI padoThI
pecypchbl
1 ®dusuka — Hayka o mpupoae. Hayunsie 1 bubmmorexa [IOK
METObI MO3HAHUS OKPY’KAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponp 1 MecTo Gu3uku B popMUpOBaHHH
2 COBPEMEHHOM HAyYHOM KapTUHBEI MHpPa, B 1 bubmorexa HOK
p . Y P vp ’ https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKOH MeATENFHOCTH OIeH
Mexanndeckoe aBrmkeHne. OTHOCUTEIBHOCTD
3 MEXaHUYECKOIo JBIKeHUs. [lepeMerenre 1 bubmorexa HOK
a - epemert ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPCHHE
4 PaBHOMepHOE IPAMOIUHEHHOE JBIKCHUE 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE MpsAMOTUHEHOE 1 Bubmuorexa [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoHOE mafieHre. Y CKoOpeHne cBoOOIHOTO 1 Bbubnuorexa LIOK
najgcHus https://m.edsoo.ru/ff0c39cc
7 Kpuponuneitnoe npuxxeHue. JprxeHue 1 bubmuoreka LIOK
MaTepUaIbHON TOYKH 0 OKPYXKHOCTHU https://m.edsoo.ru/ff0c3ada
[punnun otHocuTeabHOCTH ["anmues.
8 Nuepumnanbaeie cucteMsl oTcueTa. [lepBrIit 1 Eubmiorexa HOK
p FHeP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. ITpuHIUIT Cynepro3UIiu
9 cui. Bropoii 3akoH HI:)}OTOHa Tm ’ 1 bubmmorexa [TOK
) p . A https://m.edsoo.ru/ff0c3be8
MaTepHuaIbHOH TOYKU
10 Tpernit 3akoH HeroToHa /11 MaTepranbHbBIX 1 Bubmoreka [JOK

TOYCK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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1 3akoH BceMupHoro tarotenus. Cuia bubnuoreka [IOK
TspKecTu. [lepBas kocMHUUYecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yupyr y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosppuuuent tpenus. Cuna
13 COTIPOTHBJICHHUSI TIPH IBMKCHUH Tella B bubmmorexa LIOK
P p https://m.edsoo.ru/ff0c3f76
JKUJKOCTH WU Ta3e
[TocTynarensHOE U BpaliaTeIbHOE ABUKCHUE
14 a0COIFOTHO TBEPAOTO Tejia. MOMEHT CHIIBI. bubnmoreka [IOK
[Inevo cunbl. YcinoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HMMiynbsCc MaTepruanbHOU TOUKH, CUCTEMBI
15 MaTepualbHbIX TOYEK. VIMITyJIbC CHIIBL. 3aKOH bubnuorexa LIOK
COXpaHEHUs UMITyJlibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE
PaGora u MomHOCTh cuiibl. Kunernyeckas
16 SHEprus MaTepuaabHOW Touku. Teopema 00 bubmmorexa LIOK
P P o, 1eop https://m.eds00.ru/ff0c4502
M3MEHEHUN KHHETUYIECKOM SHEPTHH
ITorenuunansHas sHeprus. [loTeHunanbHas
17 3HEPrus ynpyro aeGopMUpPOBAHHOM bubnmnorexa [IOK
npy>kuHbl. [loTeHnnanbsHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MOBEPXHOCTH 3eMIIN
[ToTeHmanpHBIC ¥ HEMOTCHIIUATLHBIE CUJTBL.
CBsi3b pa0OTHI HEMOTEHITHALHBIX CHII C
. bubmoreka IIOK
18 M3MEHEHUEM MEXaHIUYECKON YHEPTUHU
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJ1. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHepruu
Jlaboparopras pabora «VccnenoBanue CBA3U
19 paboTHI CHIIBI C I3MEHEHUEM MEXaHUIEeCKOM

SHEPIUM TENa Ha IPUMEPE PaCTHKEHUS
PE3MHOBOIO KIyTa»



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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Konrtponbnas padota no Teme «KunemaTuka.

bubmuoreka LIOK

20 JunaMmuka. 3aKOHBI COXpaHEHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHbI€E NOJIOKEHUSI MOJIEKYJISIPHO-

21 KHMHETHUYECKOU Teopun. bpoyHOBCKOE EH6J_1HOTeKa HOK
eixerme. Tnddysis https://m.edsoo.ru/ffOc4dc2
XapakTep ABM)KEHUS U B3aUMOJEHCTBHA

22 YaCTHII BeliecTBa. Moaean CTPOSHUS ra3oB,

KHUAKOCTEHN U TBEPIIBIX TET

93 Macca monekyn. KonnuecTBo BeliecTsa.
[TocTostaHas ABoraapo

24 TemnoBoe paBHoBecue. TemnepaTypa u e€
u3mepenue. lllkana temnepatyp Llenbcust

25 Wneanprenii raz B MKT. OcHOBHOE bubmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcoIoTHas TeMIiepaTypa Kak Mepa cpeHen

26 KHUHETUYECKON SHEPTUU JABMKEHUS MOJIEKYJI. E’[I;I;:ZJ:I/I;I;.T:;;)(])_.[S/I;‘OCSHe
VYpaBaenne Meneneepa-Knaneipona

27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI
Jlaboparopnas pabora «VccnenoBanne

28 3aBHCUMOCTH MEXY MapaMeTpamMu
COCTOSIHHS Pa3pe:KeHHOTO Ta3a»

29 N3omnponeccsl B nacanbHOM Ira3e u ux Bu6nuoreka IJOK
rpaduyecKoe mpeCcTaBlIeHIE https://m.edsoo.ru/ff0c570e
BryTpenHss 3HEprus TepMOINHAMUYECKOM

30 CHUCTEMBI M CITOCOOBI €€ M3MEHEHHUSI. bubmmoreka IIOK
KonnuecTBo Temnots! u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrHs OAHOATOMHOTO WEaTbHOTO ra3a

bubmuoreka LIOK
81 Brgst eronepeain https://m.edsoo.ru/ff0c5¢c36
32 VY nenbHast TETUIOEMKOCTD BEIIECTBA. bubmmorexa LIOK

https://m.edsoo.ru/ff0c5c36
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KonuuecTBO TEIIIOTHI MpH TEILIonepeaye.
AnmabaTHBIH poriece

33 [TepBbIit 3aKOH TEPMOJUHAMUKU U €TI0 bu6mmoreka IJOK
MpUMEHEHNE K U30IpoIleccam https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mporieccoB B IpUpoze. bubnuoreka [JOK
BTropoii 3ak0H TepMOAMHAMUKY https://m.edsoo.ru/ff0c6230

35 [Ipunnun aeiicreus u KI1J Tennooit bubnuoreka [IOK
MalIVHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapao u ero KI1/]

37 DKojorudeckre mpoOIeMbl TeIIOIHEPTeTHKH

38 Oo6o06marommii ypok «MoJekyspHast bubmmorexa [IOK
¢m3nka. OCHOBBI TEPMOJMHAMHKID) https://m.edsoo.ru/ff0c6938
KonTponbHas pabora mo teme

39 «MomnekynspHas ¢puzuka. OCHOBBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c6a50

TEPMOIMHAMHKID)

40 [TapooOpa3oBanne 1 KOHIEHCAIIS. bubnuorexa LIOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6

41 AOCOIIOTHAs ¥ OTHOCUTENbHAS BIAYKHOCTh Bubnuoreka [IOK
Bo3ayxa. HachblllieHHbIH TTap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannuueckue u

42 amop¢HBbIe Tena. AHU30TPONHS CBOICTB Bbubnuoreka LIOK
KpucTayuioB. JKujkne KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl

43 [lnaBnenue u kpuctau3anus. Y genbHas Bu6nuoreka IJOK
TerioTa rasieHus. Cyonumanus https://m.edso0.ru/ff0c6708

bubmmoreka IIOK

44 YpaBHeHHE TEIUIOBOTO OanaHca httos://m.edsoo.ru/ff0c6820

45 DnekTpu3anus Teq. DIEKTPUUECKUM 3apsia. bubnmnorexa [JOK
JBa Buja 2JIeKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc

46 [IpoBOTHUKY, TUIIEKTPUKU U Bbubnuroreka [IOK



https://m.edsoo.ru/ff0c5efc
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MOJIYIIPOBOAHHKH. 3akoH COXpaHCHUsA
QJICKTPUYCCKOIO 3apsaaa

https://m.edsoo.ru/ffOc6bcc

Bsaumogeiictsue 3apsaoB. 3akoH Kymnona.

bu6mmoreka IJOK

47 ToueyHbIi SIEKTPUIECKUM 3apsij https://m.edsoo.ru/ff0c6ced
Hanpsok€HHOCTB 3JIEKTPUYIECKOTO OIS,

48 [TpuHOMN Cynepno3uLuy SMeKTPHYECKUX bubmmorexa LIOK

o .. https://m.edsoo.ru/ffoc6df2
nosnet. Jluauu HanpspkEHHOCTH

49 PaboTa cwit 35IeKTpoCTaTHIeCKOTro IO, bubmmorexa [IOK
[Torennman. Pa3HOCT OTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOOHMKH U TUDTICKTPUKH B

50 ANEKTPOCTATUICCKOM TIOJIE. brbmorexa [JOK

https://m.edsoo.ru/ff0c7018
JusnekTpuyeckasi IpOHULAEMOCTh
. Bu6nuoreka IJOK

51 Onekrpoémrocth. Konnencatop httos://m.edsoo.ru/ff0c7126

59 DNeKTPOEMKOCTD TUIOCKOTO KOHEHCATOpa. bubnuorexa [IOK
OHeprus 3apsLKEHHOr0 KOHJEHCATopa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopras padora "U3mepenue 1
AIEKTPOEMKOCTH KOHIeHCaTopa"

ITpuHiun necTBUs U NPUMEHEHNE

54 KOHJIEHCATOPOB, KOITMPOBAJILHOTO arapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATHYECKAS
3amuTa. 3a3eMIIeHUE 3JIEKTPONPHOOPOB
ONEeKTpUYECKHil TOK, YCIOBUS €T0

55 cymectBoBanud. [locTossHubIl TOK. Crna
Toka. Hanpsokenne. ConpoTtusnenue. 3akoH
Owma 11151 yyacTka 1enu
[locnenoBarensHOE, MapaieabHOE,

56 CMEIIaHHOE COEUHEHNE IPOBOTHUKOB. 05 Bbubmoreka [JOK
JlaboparopHas pabora «/3yueHue https://m.edsoo.ru/ff0c74f0
CMEILIaHHOTO COEANHEHHS PE3UCTOPOB

57 PaboTa 1 MOIIHOCTB 3JEKTPUYECKOTO TOKA. Bbubmuorexa LIOK



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
https://m.edsoo.ru/ff0c74f0

3akon Jlxoyns-Jlenma

3akon OMa [1st TOJTHOH (3aMKHYTOM)
anekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

https://m.edsoo.ru/ff0c7838

bubmuoreka LIOK
58 JIaGopatopHas padora «M3mepenue D/1C 0.5
patop p p A https://m.edsoo.ru/ffOc7ae0
HCTOYHHMKA TOKA ¥ €T0 BHYTPEHHETO
COTIPOTHUBJICHUSD)
DeKTpOHHAS TIPOBOAMMOCTE TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTH COITPOTHUBIICHHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTb
60 DJneKTpudecKuil TOK B Bakyyme. CBoiicTBa
AJICKTPOHHBIX ITYYKOB
[ToynpoBOHUKY, UX COOCTBEHHAS U
61 MpUMecHas mpoBouMocTh. CBoiicTBa p—N- buomiorexa LIOK
p POBOA ) https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBoIHUKOBBIE IPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpax U
62 pacIuiaBax 3J1eKTpOJIUTOB. Bubmuoreka [JOK
DJNIEKTPOIUTUYECKAS JUCCOLIUALIUS. https://m.edsoo.ru/ff0c82ba
ONeKTpoIn3
DJIEKTPUYECKUH TOK B Tra3ax.
. . bubmoreka IIOK
63 CaMOCTOSTEIBHBIA U HECAMOCTOATEIBLHBIN
https://m.edsoo.ru/ffOc84ae
paspan. Momnnus. [lnazma
DeKTpUYECKHE IIPUOOPBI U YCTPONCTBA U UX
64 I aK;quCKoe I IfMeHSHHe };'I EBI/IJ'Ia bubmorexa ITOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30IIaCHOCTH
bubmuoreka LIOK
65 O0o00marmuil ypok «IEKTPOINHAMUAKA
HIATOTHHH Yp po https://m.edsoo.ru/ff0c88be
KonTponbHas pabora mo Teme
66 «QnektpocraTuka. [locTosHHBIN Bubmoreka [JOK

3NEKTPUYECKHUI TOK. TOKU B Pa3IMUYHbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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67

PesepBHbiii ypok. KonTposibHas padboTa mo
TeMe "DneKTpoJuHaMuKa"

bubmuoreka LIOK
https://m.edsoo.ru/ff0c8c56

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Pesepsuslii ypok. O6o0marommii ypok mo
temam 10 xiacca

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBO yacos DJIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoabusie  IlpakTuyeckue
n/n Bcero u3yueHuss  o0pa3oBaTeJIbHbIE
padoTsI padoTsI
pecypchl
ITocTosiHHBIE MATHUTHI M UX
1 B3auMojeiicTeue. MarautHoe nose. Bektop 1 bubaunoreka [JOK
MarHUTHOW MHAYKUUU. JIMHUKM MarHUTHOU https://m.edso0.ru/ff0c9778
VHAYKIAA
MarauTtHoO€ ToJie TIPOBOJHHUKA C TOKOM.
2 OmnwiT OpcTena. BsanmoneiicTere 1 buGmmorexa [IOK
p ' https://m.edsoo.ru/ff0c98fe
MTPOBOJTHUKOB C TOKOM
3 JlaboparopHas pabora «3ydenue 1 1 bu6mmoreka [IOK
MAarHUTHOTO IOJISI KATYLIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JelficTBUE MarHUTHOTO MOJI HA IPOBOJHUK C
4 tokoM. Cuiia Amriepa. JlabopaTopHas paboTa 1 1 bubmmoreka [HOK
«HccnenoBanue NENCTBUS NOCTOSHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JelicTBue MarHUTHOTO MOJIS Ha
5 JIBIDKYIIYIOCS 3apsDKEeHHVIO yacTtuly. Cria 1 Bubmorexa HOK
Iy P 4 Y https://m.eds00.ru/ff0codf4
Jlopenma. Pabora cuier Jlopenna
OnexTpoMarHuTHast vHAyKus. [loTok
6 BEKTOpa MarHUTHOU MHAYKIHH. DJ[C 1
WHAYKIWAW. 3aKOH 3JIEKTPOMarHuTHON
nHaayknun Oapazest
7 JlaGopartopnas padora «MccnenoBanue 1 1 bu6mmotexa [IOK
SBJIEHUS 3JIEKTPOMAarHUTHON MHTYKIIH https://m.edsoo.ru/ffOcal50
NBnykTUBHOCTE. SIBiIeHNE CAMOUHIYKIIAH.
Y Y bu6mmoreka IJOK
8 O/1C camonHAYKIHU. DHEPTHsl MAarHUTHOTO 1

I10JI1 KaTYIIKH C TOKOM. 3HCKTpOMaI‘HI/ITHOG

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
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I0JIC

Texuuueckue YCTPOﬁCTBa " X IPUMCHCHHEC!
MOCTOSAHHBIC MAarHUThI, 3JICKTPOMAIrHUTHI,

o AIEKTPOJIBUTATEIh, YCKOPUTEIH
3IIEMEHTAPHBIX YaCTUI, MHIYKIMOHHAS TEYb

10 Oo6o06maronmit ypok «MarHuTHOE ToJIe. bubaunoreka [JOK
DneKTpoMarHuTHAsE HHAYKIIHASDY https://m.edsoo.ru/ffOcab82

1 KontponbHas padora mo TeMe «MarHutHoe bubamoreka [HOK
nose. DIEKTPOMArHUTHASI HHIYKLUS» https://m.edsoo.ru/ff0cad58
CB000IHBIE MEXaHUYECKHE KOJICOaHMS.

12 Iapmonmnueckue konebanus. Y paBHEHHE bu6mmoreka [IOK
rapMOHHYECKUX Konebanuid. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaboparopHas padora «VccnenoBanue

13 3aBUCHUMOCTH TIEpHOa MaIIbIX KOJIeOaHui
Tpy3a Ha HATH OT JJTMHBI HUTH ¥ MaCChI
rpy3a»

Koneb6arenbupiii KoHTYp. CBOOOTHBIE
AJNIEKTPOMArHUTHEIE KOJIeOaHus B HICATPHOM
14 K0JIe0aTeIbHOM KOHTYpE. AHAIOTHSI MEXITY bubmorexa LHOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH U JIEKTPOMAarHUTHBIMU
KoJIeOaHUsIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUs
15 SHEPTUHU B UCATHHOM KOJIEOATETHHOM buGnnorexa IIOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpEe
[pencrasienue o 3aTyxaromuX KOIeOaHMUSIX.

16 BrinyxaeHHbIE MeXaHHMYECKHE KOJIeOaHHS. bu6mmotexa [IOK
Pe3onanc. BeiHy)/1€HHbBIE https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHBIE KOJIeOaHus

17 [Tepemennslil Tok. CUHYCOUAATBHBIN bubnmnoreka [HOK

[IEPEMEHHBIN TOK. MOIHOCTh IEPEMEHHOTO

https://m.edsoo.ru/ffOcbd34
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TOKa. AMILTUTYTHOE U IEHCTBYIOIIEE
3HAQUYCHUE CUJIBI TOKA U HAIPS>KEHUS

Tpancpopmatop. [IpousBoncTBo, nepeaaya u

18 N
MOTpebIIeHNE ANMEKTPUIECKON SHEPTUH
Y cTpolcTBO U NMpaKTHYECKOE TPUMEHEHHUE
19 SIEKTPUUECKOr0 3BOHKA, TeHEpaTopa bubmmorexa [JOK
p > patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, TMHUH AJIEeKTporepenad
DKOJIOTHYECKHE PUCKU TIPY TPOU3BOJICTBE
20 anekTpo3Hepruu. Kynprypa ncnoiap3oBaHus
3JIEKTPO3HEPTUU B ITOBCEIHEBHOM KU3HU
MexaHu4ueckue BOJIHEI, YCJIOBUA
21 pacnpoctpanenns. [lepron. CkopocTs bu6mmoreka [IOK
pacIpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
HOHCpCLIHI)Ie " IIPOJO0JIbHBIC BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3BYyKa. bubmmoreka [HOK
Bricora ToHa. TeMOp 3ByKka https://m.edsoo.ru/ff0cccOc
23 ONEeKTPOMarHUTHBIE BOJIHBI, X CBOWCTBA U bubanoreka [HOK
ckopocTb. IlIkana 31eKTpOMarHuTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 HpI/IHHI/IHLI pPagnoCBA3U U TCIICBUCHUS.
PasBurne cpencts cBs3u. Paguonokanms
butmoreka [IOK
25 KoHnTtponbHas padota «KonebaHusS U BOJHBI
P p https://m.edsoo.ru/ff0cc68
[IpssMonuHEHOE pacIpOCTPaHEHUE CBETA B
26 OJTHOPOIHOI cpene. ToueyHbIid HICTOYHUK bubmiorexa [IOK
P peae. https://m.edsoo.ru/ffocd350
ceera. Jlyu cBera
Otpaxenne cBeTa. 3aKOHBI OTPAXKESHHS CBETA.
27 [Moctpoenune n300pakeHU B TUIOCKOM bubmmorexa [JOK
P P https://m.edsoo.ru/ff0cd4e0
3epKa’e
[Ipenomnenue crera. [lonHoe BHyTpeHHEE
. bubnmnoreka [HOK
28 otpaxxeHue. [IpenenpHBIN yroJI MOJTHOTO

BHYTPEHHETO OTPaXKECHUS

https://m.edsoo.ru/ffOcd7f6
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29 JlaGopatophas pabora «3mepenue Bu6mmoreka LIOK
MOKa3aTelis NpeJIOMJIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzsl. [locTpoenne n300paskeHU B TUH3E. bub6mmoreka [IOK
®opMyna TOHKOH JIMH3BI. Y BETMYEHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlabopartopHas pabota «Mccnegoanue
CBOMCTB M300paKCHUN B JIMH3AX»
Hucnepcus cBera. CI0XKHBINA cOcTaB 0e0ro
32 ceerta. L[Bet. JJaboparopHas pabora
«Habmroienne mucnepcuu CBeTa
33 WnTepdepennus ceera. Judpakums ceera. Bu6mmoreka [IOK
Hudpaxnronnas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bu6mmoreka [IOK
[onspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckre IpruOOpHl M YCTPOWCTBA U
yCTIOBUS BX 0€30MacHOro MPUMEHEHUS
I'paHuIIBl IPUMEHUMOCTH KIIACCUYECKOM
36 MexaHUKH. [locTynaTel cienuansHON Teopun bubmmorexa LOK
https://m.edso0.ru/ff0cf862
OTHOCHUTEILHOCTH
37 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. bubanoreka [IOK
3ameyieHre BpEMEHU U COKPAICHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
OHeprus U UMIYJIbC PEISTUBUCTCKOM
38 gacTuibl. CBsI3b MaccChl ¢ SHEPTHEH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0cfc68
AMITyJTECOM. DHEPTHS TIOKOSI
39 Konrtponbhas padora «Ontruka. OCHOBBI bubanoreka [HOK
CIIEIMAJIbHON TEOPHUU OTHOCUTEIBbHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [lnanka. DHeprus u bu6mmotexa [IOK
AMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
41 OtxkpoITHE 1 UcclieqoBanne GpoTtoddderTa. bubamnoreka [HOK
Omnsitel A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
42 3akoHsb! poToaddexTa. YpaBHEeHUE Bbub6immoreka [IOK



https://m.edsoo.ru/ff0cd67a
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https://m.edsoo.ru/ff0ced22
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OuiHmreriHa s poroddderra. «KpacHas
rpanuna» dporodpdexra

https://m.edsoo.ru/ff0d015e

Hasnenue ceera. Onbithl 1. H. JIeGenena.

bubmmoreka [JOK

43 .
XHUMHUYECKOE ACHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa U MPaKTUYECKOE
44 npuMeHeHue: GpoTornemMenT, GoTonaTIHK,
COJIHEeUHast Oarapest, CBeTOUOM
45 Pemenue 3amad mo teMe « DJI€MEHTBI bubmoreka [JOK
KBAaHTOBOW ONTUKK» https://m.edsoo.ru/ff0d0302
Mogenb aroma ToMcoHa. OnbITHL
46 Pesepdopaa o paccesiHuIO 0-4acTHII bubmorexa [JOK
pLoPp p ’ https://m.edsoo.ru/ff0d091a
[Inanerapnas Moaenb atoma
bubnmnoreka IJOK
47 IToctynater bopa
4 P https://m.edsoo.ru/ff0dOafa
Wznyuenne u nornomenre GOoTOHOB IIPH
48 e e};lo;:[e aToMa C OTHOTO q)OBHH 3Hepr1/m bubmmorexa LOK
P N P P https://m.edsoo.ru/ff0d0afa
Ha Jpyroi. Bujel criekTpos
BonnoBrsle cBoiicTBa yacTuil. BoyHbI e
49 Bpoiins. KopryckynspHO-BOIHOBOU bub6imoreka [IOK
nyanu3M. CIIOHTaHHOE M BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
M3ITY9ICHHE
OTKpBITHE PAANOAKTUBHOCTUA. OTBITHI
50 Pesepdopna mo onpenenenuio cocraBa bubmiorexa [IOK
PLOP P https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3JTyUYCHHUSI
CaoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUs.
51 BrusiHue paoakTHBHOCTH HA KUBBIC
OpTraHU3MBI
OTKpbITHE IPOTOHA U HEUTpOHA. 30TOMEI.
59 Anbda-pacmian. DIeKTpOHHBIH 1 Bbub6immoreka [IOK

MO3UTPOHHBIN OeTa-pacnaa. 'amma-
U3J1y4eHHue

https://m.edsoo.ru/ff0d1162
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53

OHeprus CBA3U HYKJIOHOB B sijipe. SnepHble
peakuuu. fAnepusiii peaktop. [IpoGiemsl,
MIEPCIIEKTHUBBI, SKOJIOTHYECKUE ACTIEKTHI
SIEPHOM 3HEPreTUKU

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

54

DneMeHTapHbIe YacTUIlbl. OTKPBITHE
mo3uTpoHa. MeToap! HaOII0AeHNS U
pPETUCTpalliU AIEMEHTAPHBIX YaCTHII.
Kpyrasriit cron «@yHaaMeHTanbHbIC
B3auMOJICHCTBUA. EMuHCTBO hm3nyueckoit
KapTUHBI MUPa»

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

55

56

Bun 38é3nH0T0 Heba. Co3Be3aus, IpKUe
3BE31IBI, IUTAHETHI, UX BHIUMOE JIBIKEHUE.
ConHevHas cucteMa

Comnaue. CojiHeYHast aKTHBHOCTD. MIcTOUHUK
suepruu ComHIa U 3BE3]1

57

58

59

60

61

62

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
3BE3BI TTTAaBHOW MOCIIE0BATEIBLHOCTH.
Buytpennee ctpoenue 38€371. CoBpeMEeHHbIE
MIPEICTaBJICHHUS O MIPOUCXOXKIEHUH U
spoonnu ColtHIA U 3BE3]

Muineunsiit [Tyts — Hama ['anaktuka.
[Tonoxxenne u nuxenne ConHia B
lanakruke. 'anaktuku. YEpHbIE IbIPHI B
sIIpax rajJakTHK

Bcenennas. Paz6eranue ramaktuk. Teopus
Bonbunioro B3peiBa. PeukToBOE H3IyUYeHHE.
MeraranakTika

Hepemennsie npobiemMbl aCTpOHOMUN
Konrponbhas padoTa «neMeHTHI
ACTPOHOMUH U acTPOPUIUKI

O6o0mmaromuii ypok. Poib ¢puzuku u



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

63

64

ACTPOHOMUU B IKOHOMHUUYECKOH,
TEXHOJIOTMUECKOU, COLIMAIEHON U 3TUYECKOMN
cdepax IesTeNbHOCTH YeIOBeKa

O6o06maromnuii ypok. Pois u Mecto ¢husuku u
aCTPOHOMHUH B COBPEMEHHOW Hay4HON
KapTHHE MUpa

Ob6o6marommii ypox. Pois pusmaeckoit

Teopuu B (POPMUPOBAHHUH TIPECTABICHUIN O
¢du3nUecKoil kKapTuHEe MUpa

65

Oo6o06marommii ypok. Mecto huznueckoi
KapTHUHBI MHpPa B 00IIEM PsTy COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX HpeHCTaBHCHI/Iﬁ [0)
pUPOIE

66

67

PesepBHbIi ypok. MarsuTtHoe 1ouie.
OneKTpoMarHuTHasI HHAYKIHS

PesepBHbIii ypok. Ontrka. OCHOBBI
CHCHHaJII:HOﬁ TCOPUN OTHOCUTCIILHOCTH

68

Pesepubiii ypok. KBantoBas ¢usuka.
DNeMeHThl aCTPOHOMHUU U aCTPO(DUUKH

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






