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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHMS U KOHLENIUH IMpernojaBaHus y4eOHOTro
npenvera «@u3uka» B 00pa3oBaTeNBbHBIX  opraHm3anusax —Poccwiickoii  dDenepamu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copepxanue mporpaMMmbl 1o (U3MKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux Gusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. [IporpamMma no ¢usnuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpEIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTH pealu3allli MEKIIPEeIMETHBIX
CBs3el (PU3MKMU C E€CTeCTBEHHO-HAyYHBIMH yueOHBIMU MpenMeTamMu. B Heil ompenensitorcs
OCHOBHBIC 1€ M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UMKMU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3YIbTATHl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojgam o0yueHusl.

®u3rkKa Kak HaykKa o HauOoJjee O0IIUX 3aKOHAX MPUPOIbI, BEICTyas B KauecTBE Y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIAJ B CUCTEMY 3HAHUI 00 OKpY)KalOLIEM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN JJis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMHEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcrnonp3oBaHHe U aKTHBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJY4YEHHsI HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U JIpyrux. 3ydeHne Gu3nKu BHOCUT OCHOBHOW BKJIaJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00yJaromuxcs, B GOpMUpPOBaHHE YMEHUI
MIPUMEHSATH HAYYHBI METOJ] TTO3HAHUS TIPH BHITIOJTHEHUH UMU YYEOHBIX HCCIICIOBAaHUH.

B ocHoBy kypca pusuku 11st ypoBHSI CpeIHET0 0011ero o0pa3oBaHUs MOJIO0XKEH Pl UIICH,
KOTOpPbIE MOKHO pPacCMaTPUBATh KaK MPUHIUIIBI €T0 IIOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3feNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM ¢ Hell Marepuan Kypca GU3UKH 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpeanoyiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHnuan€a Gu3n4ecKkoil HayKu, OCMBICTICHHE CBA3HM Pa3BUTUSL (PU3UKU C pa3BUTHEM OOILECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U DKOJIIOTUYECKUMU TIPOoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npeamnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTHYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peaansyercs MOCPEACTBOM BBEACHMSI 3JIEMEHTOB COZAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKXke 00CYyKAeHUs Mpo0JIeM pallMOHAIBHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3WKHA Ha ypOBHE CpeaHEro o0mero oOpa3oBaHUS
ABISIOTCS (pu3uueckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢bu3nyeckoil TeopuM, poau (yHIAMEHTAIbHBIX 3aKOHOB W MPHHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MTPOIIECCOB).

CucTeMHO-IeATEbHOCTHBIN MOAX0 B Kypce (DU3UKU peau3yeTcs MPexIe BCero 3a Cuér
OpraHu3alUK 3KCIIEPUMEHTAILHON JesATeIbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIIHCOK
YUEHHUYECKUX IPAaKTUYECKUX paldoT. BulieneHue B ykazaHHOM IepeuyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH O0pa3oBaTeIbHOIO
nporiecca UCXOAsl U3 0COOEHHOCTEH TUITAaHUPOBAaHUS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMUsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yaensieTcs PelieHUIO pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3alaHHON (pU3MUYECKON MOJIENBIO,
HO3BOJISIOIIME HNPUMEHSTh HM3YUYECHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUA U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjad IPUOPUTETOM
SBIISIIOTCSL 3aJaHUS Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylolme BBHIOOpPAa (HU3MUECKOW MOAETH IJIsi CHUTYalMH MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHH0 y4eOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHMs JIOJDKEH M3ydaThCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIH B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MpPEeJAMETOB €CTeCTBEHHO-HAYYHOro IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMmMe 10 (HU3UKE YYEHHUUECKUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
obopyioBaHUE.

JleMoHCTpalMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeunBaeT IMOCTAHOBKY MEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBHIX JEMOHCTPAIMH ISl WMCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITFHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCleyMBaeTcss B pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnueckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHMS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaAKKE
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpAaTOPHil.

OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUMKU B 0011IeM 00pa30BaHUU SBISIIOTCA:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYaIONIMXCS K HAaydYHOMY HW3YYEHHUIO

NPUPOJIBI, Pa3BUTHE WX WHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE TMPEJCTABICHUA O HAyYyHOM MeETOA€ TMO3HaHUs U (OPMHpPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBIICHHSIM;



(dbopMHpOBaHNE HAYIHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yUeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

dbopMUpOBaHHE YMEHHI OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DU3MKH JUIA Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKH ¥ TEXHOJOTHUH.

JloctuxeHue 3TUX Ieseld 00ecleurBaceTCsl pEelICHUEM CIEAYIOIUX 3a7ad B Ipoliecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeTHEro o0iero o0pa3oBaHus:

npUOOpEeTEeHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOUHAMUKY, KBAHTOBYIO
(GU3UKy U IIEMEHTHI aCTPOPHU3UKY;

dbopMupoBaHHE YMEHUH MPUMEHSATh TEOPETUUYECKHE 3HAHUS Jid OOBSICHEHHS
busznyecKkux SBJICHWM B NPUPOJE U Ui NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pPa3IMYHBIX 3a/Ja4 C SBHO 3aJaHHON (U3MUYECKOU
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENbHOE Cco3/JaHue (pusmdeckoi
MOJIeJIY, aJIeKBATHOW YCJIOBHSIM 3a]1a4H;

MOHWMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELLY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3NUECKHX
SKCIIEPUMEHTOB, aHaJlIW3a W  UHTEpHpeTanuu  HMHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH IIOJIy4EHHOT'O Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypoBEHb) Ha YPOBHE CpelHEro oouiero oOpa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Tpennaraemslii B mporpamme no (Gpusuke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JejaeT BbIOOp MpoBeAeHUs 1a0opaTOpHbIX padoT U
OTIBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®usnka u MeTOAbl HAYYHOI'0 TO3HAHMS
®usnka — Hayka o mpupozge. Hayunsle MeToabl NO3HaHUSA OKpysKaroumero mupa. Poib
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunble runores3sl. Ou3nveckue
3aKOHBI U TeOpuH. | paHHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOICH.

Llemoncmpayuu
AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBHKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro ABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU cUCTeMbl KoopauHaT. ClokeHHe nepeMenieHud u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTeprUaibHOW TOUYKU OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuHeliHoe nBMXKEHHME. JI[BHJKEHHME MATEpPHAIbHOM TOYKM IIO OKPYXXHOCTH C
IIOCTOSIHHOM II0 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHnyeckue yCTpoiiCTBAa W TPAKTUYECKOE TNPUMEHEHHUE: CIUIOMETp, JABM)KECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, WILTIOCTPALMd KHHEMAaTHYECKUX XapaKTEPUCTHUK JBHIKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Hampasienne ckopocTH Npyu IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS ~ MEXAY  MyTAMH, [POWIEHHBIMH  TEJIOM  3a
MIOCJIEZIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBUXXEHHMH C
HavyaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHumn otHocurenbHOCTH ['anmuiies. Ilepsoiit 3akoH HeroTona. MHepmanbHble cHCTEMBI
oTcuéTa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalIbHBIX TOYEK.

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

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koaddumuent tpenns. Cuna conpoTuBieHus
IIPU JBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauleHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuyeckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JABUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NaJACHUH.

CpaBHEeHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnous paBHOBecHs TBEPAOro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenue nBmxeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanyre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAKOIIMX B IPYXHHE M PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHnbl COXpanHeHUusn 6 MexaHuKe

Hmnynbc MaTepraibHOM TOUKH (Tea), CUCTEMBbI MaTepUalbHBIX TOUeK. VIMITyIbC CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE ABM)KEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBL.

Kunernueckass sHeprus marepuaibHOM TOUKd. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenuunanbHas sueprus. [loreHnnanbHas sHeprus ynpyro a1eopMUpPOBAHHOM NPYKUHBI.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANbHBIE CUJIBL. CBsI3b pa0OTHl HEMOTEHIMAIBHBIX CHII C
W3MEHEHHNEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe pacTsKEHHs] Pe3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyJsipaasi pu3uKa 4 TEePMOIUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHUS UM B3aUMOJICHCTBUS YaCTHI]
BellecTBa. Mojenu CTpOEHHUsS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3TUX Mojeierd. Macca u pazmepbl moiiekyn. KosmuecTBo BemiecTsa.
[TocTostnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE YypaBHEHHUE MOJIEKYISIPHO-KMHETHYECKON TEOpuu
uJealbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JBMKeHMs dactun rasa. [llkama temneparyp KensBuHa. ['a30oBele  3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B WaCaIbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe MmpencTaBieHHe U30IMPOILIECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKESHHSI.

Mogpnens onsita IlITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Moenb, WILTIOCTPUPYIOIIAS TPUPOLY JABICHHS T'a3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamMuueckas cucTeMa. BHYTpeHHsST dHEPrusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonmdecTBo TermmoTel U paboTa. BHYTpeHHssI SHEPTUsi 0THOATOMHOTO
uJeanbHOro ra3a. Bujsl Tennonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IeibHas
TEII0EMKOCTH BellecTBa. KonuyecTBo TEIIOTHI MPH TeIUIONEepeaaye.

[Tonsitue 006 anmabatHoMm mporecce. [lepBeiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. ['padudeckas nateprperarus paboThl rasa.

Bropoii 3akon TepmonnHamMuku. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerIoBbIX MamuHax. KoadduimenT nonesnoro aeictBus terwioBoi MamuHbl. [{ukn Kapao u
ero Kod(hPuIMeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIMUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEpruu Teja MpPU COBEPUICHUM pPalOTHI: BBUIET NMPOOKH U3
OyTBUIKH TOJ JEHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 auabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3LYIITHBIM OTHHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHHUsI, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

H3mepenue yaenbHOM TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoont

[TapooOpa3oBanne wu KoHAeHcamms. Mcmapenwne u  kureHue. AOCONOTHasS U
OTHOCHUTEJIbHAs BIAXKHOCTh BO3/yXa. HachleHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucranmnmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenune u Kpuctainusauus. Y jeinbHas
TeruioTa miasiaeHus. Cyonumarus.

YpaBHeHHe TEIJIOBOTroO OanaHca.

TexHnuyeckue ycTpoWcTBa W IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTMU IIOJIy4EHHUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIIE
HAHOMAaTepPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHHH.

Crioco0bI U3MepeHHsI BIaKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJIEHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

M3mepeHne OTHOCUTEIBHOMN BIa)KHOCTH BO3/1yXa.

Pa3neu 4. diekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzauuss Ted. OJNEeKTpUuyeckud 3apan. JlBa Bua AJIEKTPUYECKUX 3apsiiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTIPOBOJIHUKN. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneiictBue 3apsnoB. 3akoH Kynona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpruueckoe mnoine. Hampsoxk€HHocTh dnexkTtpudeckoro mnois. [lpuHnun cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTH AJIEKTPUYECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaIeKTpruecKas MpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCcTpoWCTBa M IMPAKTHYECKOE NPUMEHEHUE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIM
arnmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmozeiicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYLIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTUBJICHUE. VY nensHoe COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.

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

DJIIEKTPOABUKYILAs CUJIAa U BHYTPEHHEE CONTPOTUBIIEHHE UCTOYHUKA TOKA. 3akoH OMa Jiist
MOJIHOM (3aMKHYTOM) asekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypsl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKHI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M NPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CsoiicTBa p—Nn-nepexona. IlonynpoBoiHUKOBbIE TPUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIEPMETp, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHUOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHl U (OTOPEIUCTOPHI,
MOJTyIPOBOIHUKOBBIH JIMOJ1, TaJbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMelaHHOE COEIUHEHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblKaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET 0 COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3pst ¥ IPOBOJIUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



HabGnronenue anexrpomusa.

MexnpeamMeTHbIe CBSI3H

N3yuenmne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCymIECTBISICTCS C YYETOM
COJepXKATENNbHBIX MEKIIPEIMETHBIX CBsI3e C KypcaMd MaTeMaTUKH, OHOJOrMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medicnpeomemnvle nousimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHUE, HAy4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKOMs, mnapaboa,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0ocMocC, TeI1000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JEKTpUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaKHOCTH BO31IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHHs, NapoBas TypOwWHa, OBITOBOU
XOJOAMIBHHUK, KOHAUIIUOHEP, TEXHOJIOTHU TTOIY4YEHUSI COBPEMEHHBIX MAaT€PHAaJIOB, B TOM YHCIIE
HaHOMATEepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, AJIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocrositHHBlE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprnio3unyy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuMY. KapTiHa TuHUM MarHUTHONW MHAYKIWHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpOBOAHMKA C TOKOM. KapTuHa IMHMM MHIyKUIMU MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzanmoelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHKeHHE 3apsKEHHOHW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

SIBneHne HNEKTPOMArHWTHOM MHAYKIUH. [IOTOK BEeKTOpa MarHUTHOM HHIYKIIHH.
DIIEKTPOABMKYIIAs CHIIA MHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOW nHykuuu dapazes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CHUla WHAYKUUU B TPOBOJHUKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM I10JIE.

IIpaBuio Jlenua.

NHayKTHBHOCTSG. SIBIICHME CAMOMHTYKIIMU. DJIEKTPOJABHIKYILAS CHUJIA CAMOMH Ty KIMH.



DHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNIeKTPOMarHuTHOE TOJI€.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHMM MHOYKIMK MarHUTHOTO TOJIS.

B3auMozeiicTBre JByX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMArHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIECH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIAYKIUU.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue Kojebanusa. ['apmoHuueckue
konebanus. Ilepwon, dacrora, ammautyna u  (asa konebanuil. I[lpyXMHHBIE MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHUYEeCKMX KoneOanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUST B HUJI€ATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIY MEXaHWYeCKUMH U DIEeKTPOMarHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHUS! SHEPTUU B UACATHLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BbIHYyX/1eHHbIE MeXaHUYeCKUE KojaeOaHusl.
Pe3onanc. BeiHyX/IeHHBIE JIEKTPOMArHUTHBIEC KOJIEOAHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIA MEPEMEHHBIN TOK. MONIHOCTh MEPEMEHHOTO TOKa.
AMIUTATYTHOE U JIEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUICCKON SHEPTHUH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JIEKTpo3HEepruu. KynpTypa wucCHoib30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KM3HHU.

TexHuueckue YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
TeHepaTop MEPEMEHHOT0 TOKa, TMHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyieOaTebHON CUCTEMBI (IPYKUHHBIA UM MaTeMaTHYECKUN
MasITHHK).

Hab6nronenue 3aryxaronumx KoJieOaHu.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuunorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUM PE3UCTOpa, KATYIIKM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEPHUOJIa MAJIBIX KOJIeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl rpy3a.

HccnenoBanne NEepeMEHHOTO TOKa B ILEMH M3 IOCJIEAOBATEIBHO COCIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u I1eKmpomMazcHumHble 60JIHb

Mexanuueckue BOJIHBI, yclioBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepednble W MpoNOJIbHBIC BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUUECKHX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranusi BekTopoB E, B, V B snekrpomarHuTHOi BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpEJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpOMarHuTHHIX BOJH. [IpruMeHEeHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUaAeHUs. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue yCTpocTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBasl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue natepdepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJOH W YacTOTOMN
KOJIEOAHMUIH.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIM TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroia MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBalIImMe JIUH3BL. ToHKas auH3a. DOKYyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JMUH3BL. [locTpoeHue n3odpakeHuil B COOMPAIOMINX U PACCENBAIOLINX
nuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YciaoBue HaOMIOAEHUS TUIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuuecKkue YCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAs OINTHKA, JU(PAKIHMOHHAS
peméTka, moIspous.

Jlemoncmpayuu

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

[TonHOE BHyTpeHHEE OTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6nronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmtoenue nonsipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBaHue CBONCTB N300pakKeHUI B JTMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeHAJIBHONH TEOPUHM OTHOCUTEIBLHOCTH
I'paHnLBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel cnenmanbHOM Teopuu
OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOXYJIS CKOPOCTH CB€Ta B BaKyyMe, IPUHLUII
OTHOCHUTEJIBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
OHeprus ¥ UMITyJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOM YaCTUIbl. DHEPTUS MTOKOSI.

Pa3nea 7. KBantoBas ¢pusuka
Tema 1. Dnemenmol K6AHMOB60U ONMUKU
®oronsl. Gopmyna [Tnanka cBsi3u sHepruu GoTOHA C €ro YaCTOTOW. DHEPrusi U UMIYJIbC
dboToHa.
OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3akoHBI
doroaddexra. YpaBHenue DitHmreitna 1 pororddexra. «Kpacnas rpanuna» porosddexra.
Jasnerue cBera. OnwiTe [1. H. JIeOGenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHuvyeckne yCcTpOWCTBA M MPaKTHUECKOE MpPUMEHEHHe: (GOTO3IEMEHT, (POTOMATYUHK,
coJTHEYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuyenue u mornomenue GOTOHOB HpU MEpexoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOIHOBOM 1yanu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Habnronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOCHMS  sjpa. OtkpeiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa paglioaKTUBHOTO H3JTyUEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpbiTHEe TpoTOHa W HeWTpoHa. HyxionHas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydeHue. 3akoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBS3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepubiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTHUBBI  SIEPHOM
OHEPreTUKHU. DKOJOTUYECKHE ACIIEKTHI IEPHOU SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

@dyHIaMeHTallbHbIE B3auMOoJIeHcTBUS. EnuHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUUECKHE YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTuynK MOHM3UPYIOIINUX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M aCTPOPU3UKH



Ortanbl  pa3BUTHS  acTpoHOMuM. IIpukimagHoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 38é3aH0r0 HebOa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, UX BUAUMOE JABIKEHHE.

Conneynas cucrtema.

Counnie. ConHeuyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMMa «CIEKTpaJbHBIM KJIacC — CBETHUMOCTBY». 3BE3MbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BoItonnK CoJlHLA U 3BE3/. DTaIlbl )KU3HU 3BE3 .

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenne u nemxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe uznyueHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHU S
CeBepHoro nonyuapus 1 sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, anet, Mneunoro [lyrtu.

O6o0maroiee NOBTOpeHue

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax [esTeNTbHOCTH 4YeloBEeKa, pOJib M MeCTO (U3MKHM W acTpOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npezcTaBiIeHuit o PU3NYeCKON KapTUHE MUpPa, MECTO (PU3UYECKOM KapTHHBI MUpa B O0LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUIN O IPUPOIE.

MesknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkiacce ocCymIecTBIsieTCsl C YUYETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIO/EHHeE,
HKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pemieHue CUCTEMbl YpaBHEHHI, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOCKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
NPU3HAKKU TOJ00HS TPEYTOJIbHUKOB, ONpeIeeHNe TUIOaI1 TNIOCKUX GUryp 1 00bEMa Tell.

buonocusa: snexkrpuyeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
KUBOW NpUPOJE, ONTHUYECKHE SBJICHHUS B KMBOM mIpupojie, AeMCTBHE paJuallid Ha >KHUBbIE
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHATIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyJ, POTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: MTAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JODKHO  OOECIICUUTh  JIOCTIDKCHHE  CIICAYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U IIPEJAMETHBIX 00pPa30BaTEeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHUX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOMN JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:k1aHCKOro BOCHUTAHMS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMU  OOydYaIOMIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHATHE TPAAULMOHHBIX OOLIEUYEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIFHOCTh B HMHTEpECax TIpa)KIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CaMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOH JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOI'0 MIOBEICHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
buznueckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEsATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TITAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh AIKOJIOTHUECKOW KYJIbTYpBl, OCO3HAaHHE TJ00AIFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



IJJAHUPOBAHUE M OCYLIECTBIICHUE JICHCTBHI B OKPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 10 (PU3UKeE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3UYECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAY4YHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO ACSITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YueOHbIe 1eHCTBUS
Ba3oBble Jioruyeckue eiicTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpPOBaTh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATh eI JACSITSIIbHOCTHU, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIILHOCTh, OIEHWBATh COOTBETCTBUE PE3YJHTATOB LIEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble uccienoBareibCKue AeiCTBUA:

BIQ/IETh HAYYHOW TEPMHMHOJIOTHEW, KIIOYEBBIMU MOHSATUSAMH W MeToAamu (pu3mdeckoin
HAYKH;

BIIJICTh HABBIKAMH Y4YEOHO-UCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a]1a4
buznYeCcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJETh BHUAAMH JACSATEIBHOCTH MO MOJYYEHUID HOBOTO 3HAHMS, €ro HHTEPIPETaLUH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CHUTyalMsX, B TOM 4YHUCJE TMpHU
CO3/IJaHUHU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAITh MPUYMHHO-CIICICTBEHHbIE CBSI3M W aKTyallM3UpPOBATh 3a7ady, BbIABUTATh
TUINOTE3y €€ pEelIeHMs,, HaXOAUTh apPryMEHThl Uil J0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh TMIOJYYEHHbIE B XOJI€ PEHICHUS 3aJadyd Pe3yibTaThl, KPUTHUYECKH
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIE 3a7aud B O0Opa30BATEIBHOU NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIMsM, OLICHHBATh TPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTe;

BBIIBUTaTh HOBBIE UJIEH, MIPEJlaraTh OPUTHHANBHBIE MTOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.



PabGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMHU MOJMy4YeHHS MH(pOpMAIUK (PU3NIECKOTO COJACPKAHUS U3 UCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITENIbHO OCYHIECTBIATH IOMCK, AaHajdW3, CHCTEMAaTH3alUI0 H
UHTEPIIPETANnIo HHHOPMALIUH PA3IHYHBIX BUIOB U (JOPM IpEICTAaBICHUS;

OLICHMBATh JOCTOBEPHOCTh HH(OpMAIINY;

UCTOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3alMOHHBIX 3a/1a4 C COOIIOIEHUEM
TpeOOBaHM SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCOCOCPEKEHHS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (IU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmarax ¢ yd&ToMm
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAMTOpUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILECTBIISITH OOIIEHHNE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMH JCSATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOHPIUKTHBIX CUTYAIMH U CMATYATh KOH(DIMKTHI;

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH € y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOH JESITENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ JOCTUKEHHIO: COCTAaBIIATH IUIAH ACHCTBUHM, pPACIpElEsATh POJIU C YUETOM
MHEHUI YYaCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOI pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IUYHBIX CHUTyalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO JESITEIIbHOCTh B 00ONacTu (pu3uku u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHCHHSI TIPAKTUYECKONM pPabOTBI ¢ Yy4YETOM MMEIOMIUXCS PECypCoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
pacuMpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYAULIMA B 00IacTU (U3HKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIIUOHAJIbHBIH HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQ/ICTh HaBBIKAMH TO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallld, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

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

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

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

MpU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTHKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHSI IPOTPAMMBI TI0 (PH3UKE IS
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OO0yYarOIUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOIIMOHAIBHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISITH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTHMIKEHUIO LEIH U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COIIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

HPEIMETHBIE PE3YJIbTATDHI

K xoniy oOydenus B 10 kJjacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEPAX pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTUHBI MHpA, B PAa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHMH, B MPAKTUYECKOU
JIeATETbHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHS H3YUYEHHBIX (U3HMYECKUX MOJCNICH: MaTepHalibHast
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA Tra3, MOJENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH JJIEKTPUYECKUN 3aps] NMPHU pELICHUU
busznyecKkux 3a1ad;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUs BeUIecTBa M 3JIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE TMajJieHHue Tell,
JIBUKEHHE 10 OKPYXXHOCTH, WHepIHs, B3auMmopeicTBue Tten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJ1aXk/IeHNH ), TEIJIOBOE paBHOBECHE, MCIIApEHNEe, KOHIEH CAIs, IJIaBJIeHHEe, KPUCTAJUIU3aLUs,
KHUIIEHUE, BIXKHOCTh BO3/1yXa, MOBBILIEHUE AABJICHUS ra3a MpPHU €ro HAarpeBaHUHU B 3aKPBHITOM
coCyZie, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpOLEccaX, 3JEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBaTh MEXAHMYECKOE JBIKEHUE, UCIOJb3Ys (PHM3MUECKHUE BEIWYUHBI: KOOpIWHATA,
IyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Teja, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, MpHU
ONKMCAHUW MPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYNHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBHIE CBOMCTBA TEJN M TEIUIOBBIC SBJICHUS, HUCIOJIb3YsI
¢dbusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
Xa0TUYECKOTO JIBWXKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KO3(pQHUIHMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O00O03HAYEHUS M EIUHUIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh U3YUYEHHBIE JJEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouecchl), UCHONB3YST (PU3NUYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IIOJIE,
HANpPsDKEHHOCTh  TIOJIS,, MOTEHIMAal, PAa3HOCTh TMOTEHIMANIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAUYEHUS U EIUHHIIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Yys (pU3MUecKre 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIIO3ULIMN CHUII, TIPUHITUI
paBHOMNpPAaBUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHMUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIIWH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 10 HUCCIIEOBAHUIO (PH3UYECKUX SBICHHH W TPOIECCOB C
WCIIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEpEHUH, Tpu d3ToM (hopmMyIupoBaTh
npoOnemMy/3afady W TUNOTE3Y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M JOPMYIUPOBATH BHIBOIBI,

OCYHIECTBIISATh TPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 HM3MEPEHHS W WCIOJIb30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPEUIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMHU BEIHMUYMHAMU C HCMOJIB30BaHHEM
OpSIMBIX M3MEPEHH, TMPH 3ITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPU3UYECKUX BEITUYMH B BUAC TAOIUIl M TPadUKOB, JEIaTh BHIBOIBI
0 pe3yJIbTaTaM HCCIIE0BAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TpyJa MPU TPOBEACHHHM HCCIECIOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BAHNUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UUYECKYIO
MOJIeJTb, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (POPMYIBI, HEOOXOIWMBIC s €€ pelieHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIHUNHBI,



pemarb KayeCTBEHHBIE 3aJa4d: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIEMOUYKY
paccy’XKIeHHU C ONIOPON Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

UCTONB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALMU U MpPEACTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTyYaeMyI0 HHPOPMALIUIO;

NPUBOJUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, 00bSICHEHUE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIl;

UCIOJIb30BAaTh TEOPETHUECKUE 3HAHMUA 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOILEH cpere;

paboTaTh B IpyIMIIe C BHITOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYNIbl, PpAlMOHAJIBHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYyalMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelieHne paccMaTpuBaeMou MpooOIeMBbl.

K xonny oOydenus B 11 kJjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

JIEMOHCTPHPOBATh Ha TMpPUMeEpax pojib U MecTO (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOU KAPTHUHBI MMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NMPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, 1IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VYUTHIBATh TPAaHUIB TNPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIENTb aTOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a]1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY U KBAaHTOBOM (DU3MKU: DJIEKTpUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM M JBIXKYIIUHCS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus U TOJSIpU3alUs CBeTa, JUCHEepCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs Pall0aKTUBHOCTD;

OIKCBIBATh M3YYECHHBIE CBOMCTBA BeIlECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTb PA3IUYHBIX CPEl) M AJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI),
UCHIONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, CHila TOKa, DJIEKTPHUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHMUTHOTO MO, cuia Ammepa, cwia JlopeHna, MHIyKTUBHOCTb
KaTYyIIKW, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MepHoj W 4YacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3aps] U CuUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, MPHU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAueHUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIb, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUYNHAMM;

ONMCHIBATh M3yUEHHbIE KBAHTOBBIE SBJICHHMS W TPOLECCHI, MCIONb3Yys (U3NUECKHE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIyibc (OTOHA, TMEPHOJ IOJypaclajga, SHEPrus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3UUECKON BEIIMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3Ys (pU3MUECKHEe 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTENBHOIO U MMapajlieIbHOTO COEIMHEHUs
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CcBeTa, YypaBHeHHEe OHHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JHEPruM, 3aKOH
COXpAaHEHUS HMIIYJIbCa, 3aKOH COXpPaHEHHs DSJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoOBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paauMOakTUBHOrO pacmajna, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHULIBL,
o0jacT) NpPUMEHUMOCTH;

OTIpEe/IeIIATh HAIpaBJICHWE BEKTOpAa MHIYKIWU MArHUTHOTO MOJISi MPOBOJHHMKA C TOKOM,
cunbl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajOM, TOHKOM JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu d3ToM  (HOpMyIHpoOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4eOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOKI;

OCYILECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHHUs (PH3MUECKUX BEIWYHH, NPH ITOM
BBIOMpaATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IPpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOIYYCHHOW 3aBUCHMOCTHU
¢u3nueckux BeIMYMH B BUAE TabmUIl W TpaduKOB, [enaTh BBIBOJABI IO pe3yjbTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30HacCHOrO TpyJa MNpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4E€OHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESATENIBHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1ab0OpaTOpHOro 000pyI0BAHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI M (OpPMYJIbl, HEOOXOAUMBbIE Il €€ pelleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJIyYEHHOT0 3HaUeHHs! (pU3nYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU  pPEIIEHHMH Y4YeOHBIX 3ajjad COBpPEMEHHble HH(OPMAalOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH U TPEACTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAaIMM, MOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyt0 HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

NPUBOUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpAIIEHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHMS 3JI0POBbsI U COOIIOZICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, ITNIAaHUPOBATh PaboTy
TPYNIIbI, pAalMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJApPTHBIX CUTYyalMsIX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)KIOI'O0 M3 YYaCTHUKOB IpYIIbl B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne o/ P Kontpoabnsie IlpakTHueckue (mpp )
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ) 2
W3HMKa ¥ METOJIbI HAYYHOTO TIO3HAHHUSI httos://m.edsoo.ru/7FA1bF72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorekxa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE IEPEXOABI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK

41 UICKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
4.2 ITocTosAHHBIN NEKTPUYECKUN TOK. TOKH B 12 bu6mmoreka [IOK

' Pa3IMYHbIX Cpeiax https://m.edso0o.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pazpnen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojue. IeKTpoOMarHuTHast bubnnoreka [JOK
1.1 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Wroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97c
MexaHU4YecKHe U AJIEKTPOMArHUTHBIC bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

OCHOBBI cIEIIUATBHON TEOPUHU bubnmoreka [JOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 7 6
MIEMEHTH! KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuoreka [IOK




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

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 E::fg;j;fg;gﬁ}; £41097c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E::fg;ﬁf;igﬁ}; £41097¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypchbl
®usnKka — HayKa O IPUPOJE.
1 Hayunbie MeTZ bl no:I:H'fHI/Iﬂ 1 bubmorexa LHOK
Y A https://m.edsoo.ru/ff0c32e2
OKPYXKaIoIIero Mupa
Posb 1 MecTo ¢uzuku B
5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOU KapTHUHBI MUDPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEITBHOCTH JIFOIeH
MexaHu4eckoe ABHXEHHUE.
OTHOCHTEIFHOCTh MEXaHHMYECKOTO bubmuorexa [JOK
3 1
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPAMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBobomHOe majieHne. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUXKEHUE.
7 JlllzmerHe MaTepHAIbHON TOYKH IO 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anunes. 1 bu6nmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cyneprno3uiuu cuil. Bropoit 3akon bubmmorexa [JOK
yHep t - 2ToP . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOYKU
Tperuii 3akoH HeroToHa 11 bubmumorexa [IOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKkecTH. [lepBas kocMHuueckast bubmmorexa [JOK

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

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuia :zn OTI/IBJ'ICI({bI/I(lS)I npu BI/I)I:I)CCHI/II/I bubmorexa LHOK

P P https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTU WJIH ra3e
[TocTynarenbHOE U BpaliaTelibHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuotexa [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYEK. bubnunoreka [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 U3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [TorenunanbHas sHeprus. bu6nmoreka [JOK




18

[ToreHuuanbHas SHEPTUS YIPYTO
1e(OPMHUPOBAHHOM MPY>KUHBL.
[TorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUECM
MeXaHH4YeCKOU OHEPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPrUU

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBsi3U pabOThI CUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxenue. uddysus

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3Mmepenue. [llkana Temneparyp




Lenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JBUKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

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

98 «VccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza»

29 M3onponecchl B ACATBHOM ra3e U UuxX bubnnorexa [JOK
rpaguyecKoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KommnuectBo bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs4 https://m.edsoo0.ru/ff0c5952
SHEPruUs OJTHOATOMHOTI'O UJI€AJIBHOTO
rasa

bu6mmorexa [IOK

31 Bt Teronepesatu https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonmgecTBo TEIIIOTHI pH bubmmorexa [TOK

. https://m.edsoo.ru/ff0c5¢c36
Teruonepenaye. AnuabaTHbIN Mpolece

33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeoGpatumocTs nporeccoB B bubnuorexa [IOK




npupone. Bropoii 3akon
TEPMOJMHAMUKU

[Tpuniun nevicteust u KII1/ TernmoBoit

https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK

35
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/|
37 DKoJOoru4YecKue npooIeMbl
TEIIOPHEPTETUKU
38 O06o6mmarmuil ypok «MoteKkyspHas bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTtponpHas pabora o Teme
39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3oBaHre U KOHICHCAITHS. bubnnoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3AyXa. HackllieHHbIH bubmmorexa [OK
AY%a. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ffOc65f0
KkpucTayyibl. COBpeMEHHBIE MaTepPHAITBI
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa [JOK
A ' https://m.edso0.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
44
YpaBHEHHE TCILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUISCKUN bubnmnoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

[IpoBOIHMKH, TUATIEKTPUKH U

46 [IOJIVIIPOBOAHUKHU. 3aKOH COXPaHEHUS buGnnorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kyinona. ToueuHbIN dIeKTPUYECKUI Bubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [IpuHumn cynepno3suumuu bubnnoreka [JOK
ANEKTPUYECKUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 osa. Ilorennman. Pazuocts bubmmorexa [IOK
’ Al https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 3J1peKT OCTaTUYECKOM HOIJ)'IC bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmorexa [IOK
51 DnexTpoéMkocTh. KoHmencarto
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHIEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorera [TOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

armapara, CTpyMHOr0o IpHHTEpa.
DIIeKTpOoCTaTUYECKas 3alIHTa.




55

56

57

3a3emileHue AIEKTPOprUOOpPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesbHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlabopaTropHas pabota
«/3yueHue cMemaHHOro CoOeIMHEHUs
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

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

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

58

3axoH OMa a1 OJIHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«3mepenne DJIC ucTouHrKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCHMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
Temreparypbl. CBEpXIPOBOANMOCTh

60

61

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolICTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBogHNKOBBIE
npuOopbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUUYECKUI TOK B pacTBOpax U

62 pacriaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeIIbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0Oc84ae
[Inazma
DneKkTpruuecKkue mprudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6o06maromuit ypok bubnnorexa [JOK

65 1
«DJIEKTPOAMHAMUKA» https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme

66 «Inektpocraruka. [TocTosHHBIN 1 bubnuoteka [JOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CpPEeaax»

67 Pesepsubiit ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DneKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0o0maronuii ypox 1 bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
°
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue f/llj;:eﬂl/lﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoJielcTBHE. MarHuTHOE 110JI¢. 1 bubnunoreka LIOK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON HUHIyKIIUU
MarauTHO€E 1oJI€ MPOBOJIHHUKA C

) TokoM. OmbIT DpcTeaa. 1 bubmmoreka [JOK
B3aumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «M3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJS KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«HccnenoBanne nencTBUs https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS HA

5 JBUKYLIYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuoreka [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKus. [ToTok

6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHON




nHaykuun Dapages

Jlaboparopuas pabota
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM UHTYKIIHH»

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

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJIsL KAaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NIeYb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHAYKOUSD»

KonTponbHas pabota mo Teme
«MaruuTtHoe 1oJe.
SHGKTpOMaFHI/ITHaH I/IHI[}IKIII/ISI»

CB00O/1HBIE MEXaHUUECKUE
KosebaHus. ['apMoHHUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue saepruu
JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MAcChl Ipy3a»

Konebarenbublit koHTYp. CBOOOAHBIE

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

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cad58

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820




15

16

17

18

ANEKTPOMAarHuTHbIE KojeOaHus B
UeaIbHOM K0JieOaTeTbHOM KOHTYpE.
AHaiorust Mexa1y MEXaHU4eCKUMHU U
ANEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUU B UJICATBHOM
KoJieOaTeJIbHOM KOHTYpE

[IpencraBneHue o 3aTyXaroIux
KosieOaHusX. BeIHy X 1eHHbBIE
MeXaHUYECKHE Konebanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMarHUTHBIC
KosaeOanus

[lepemennsbiii Tok. CUHYCOMAAIBHBIN
MepeMeHHbII TOK. MOITHOCTH
MIEPEMEHHOTO TOKa. AMIUIUTY/IHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya v norpedieHue
JIIEKTPUYECKON SHEPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

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

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpOUCTBO U MPAKTHUYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa INepeMEeHHOro ToKa,
JIMHUH 3JIEKTpoIepesayd

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynsTypa ucnonb3oBanus
JEKTPOIHEPTHH B TOBCEAHEBHOM
AKU3HU




MexaHHYeCKUe BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bub6nmmoreka [IOK

21 pacIpoCTpaHeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
ITonepeunble ¥ MPOIOJIbHBIE BOIHBI
99 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbHIE BOJIHBI, UX
23 cBolicTBa 1 ckopocTh. [1lkana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfeQ
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIMIIBI paUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacts
cBA3u. Paguonoxkanus
o5 KonTponbhas padota «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
ToueyHsblii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue cBera. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmorexa LOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHH B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
78 BHYTpeHHee oTpaxeHnue. [IpenenbHbli bu6muoreka [JOK
YIOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKEHHUS
29 JlabopaTtopHas pabota «3mepenne bubmmoreka [JOK
TOKA3aTeIIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue n3obpaxeHuil B bubmuoteka [IOK




nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4ueHue JIUH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HUccnenoBanue cBOMCTB
M300paXeHUI B TUH3AX)
Hucniepcust ceera. CIIOXHBIN cOcTaB

39 6enoro ceera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepceun
CBETa»

33 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e

35 OnTryeckue MpuOOPHI U YCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH

36 KJIAaCCUYECKOM MexaHUKH. [TocTynarsl bubmuoreka [IOK
CIIELIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTENIbHOCTH
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.

37 3ameyieHre BpeMEHH B COKpAIlleHHE bubmorexa HOK
J— https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITHBUCTCKOM

38 gacTullpl. CBsI3b Macchl ¢ YJHEPTUEH H bubmmorexa [JOK
HMITYThCOM. DHEpIHA TOKOA https://m.edsoo.ru/ffOcfc68
Konrponsnas padora «OnTHKa. BuGmrorexa LOK

39 OcCHOBBI CIELIMATIBHON TeOpUn

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyina I[lnanka. Dueprust

bu6nmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICTIOBAHUE Eus 10K
noIMoTeKa
41 .0 A.T.
orodpperra. OneiTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrddexra. YpaBHeHUE
42 QﬁHmTegl)Ha H(Is)lq)q)OToaq)(}l@)eKTa bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. Xumuueckoe JAeiCTBIC bubmorexa HOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponucTBa u
MIPAKTUIECKOE TPUMCHCHHE:
44
¢dorosnemenT, GpoTogaTUHK,
CoJIHEUHasi baTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme « 3J€MEHTHI bubnuoreka [{OK
KBAHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[TnaneTapHas MojieIb aToMa
bubmmoteka IIOK
47 IT b
OCTYIIATRI Bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornoiieHue GoToHOB
48 P IIEPEXOI€ aTOMa C OJTHOT'O YPOBHS bubmorexa I[JOK
P P . yp https://m.edsoo.ru/ffOd0afa
SHEPTUU Ha Opyroi. Buapl ciekTpoB
BonHoBble cBoiicTBa YacTHIl. BoTHEBI
. bubmuoreka [{OK
49 ne bpoitnst. KopiyckymnsipHo-

BOJTHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




50

BBIHYKJACHHOC U3TY4YCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpesnenenuto cocraBa

PaaOaKTUBHOI'O U3TTYYCHUSA

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

o1

CoiicTBa anb(da-, 6era-, ramma-
n3ny4deHus. BiusHue
PaIO0aKTUBHOCTH HA KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B S7pe.
SAnepHsle peakuuu. AnepHbiin
peaktop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTMUYECKUE aCTEKThI SEPHON
SHEPreTHKU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
perucTpanuu 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron «DyH1aMeHTaabHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3MUeCKOi KapTUHBI MUPa

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

55

Bun 3Bé3nHoro HeOa. Co3Be3nus,
SlpKI/Ie 3Bé3}II)I, IIJIAHETHI, UX BUIUMOC
nBmxenne. ConHeyHas cucTeMa

56

Comnnne. ConHevHasi akTHBHOCTb.
Wctounuk sneprun ConHua u 3BE311




S7

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
IIOCJIEI0BAaTEIbHOCTU. BHYTpeHHEe
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXOKIEHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u nmwxenue CosHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SAPAX TATAKTUK

59

60

Bcenennas. Pa3z0beranue rajakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydenue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padota «1eMEeHTHI
aACTPOHOMHU M aCTPOPHUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax NesaTeTbHOCTH
YyeloBeKa

63

64

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06utaromuit ypok. Poib
¢uznveckoii Teopun B HopMupoBaHUH
MIpe/ICTaBICHUH 0 PU3NYEeCKOn
KapTHHE MHpa




O6o06maromuii ypok. Mecro
¢u3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABJICHUN O IPUPOJIC

66 Pe3epBHbIil ypok. MarauTHoe mnouie. 1
DneKTpoMarHuTHast MHIYKITUS
PesepBubiil ypok. Ontuka. OCHOBBI

67 CHeIUaIbHON TEOpUHr 1
OTHOCUTEIBHOCTH
Pesepurrit ypok. KBanrosasa dusuka.

68 QHGI\EGHTH};IZ OHOMHUHU U t 1 buGnuorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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