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HOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 0a30BOr0 YpPOBHS Ha YPOBHE CpPEIHEr0 O0OIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TIIOJIO)KEHUHA U TpeOOBaHMU K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOU 00pa3zoBaTenbHON mporpammel, npejactaBieHHbix B ®I'OC COO, a
Takke ¢ yd€rom (enepanpHOi pabodeld mHporpaMMbl BOCHUTAHHUS W KOHUEHIHH
npenojaBanusi ydeObHoro mnpenmera «®duszmka» B 00pa3oBaTeNbHBIX OpraHU3aLUAX
Poccuiickoit @enepanuu, peann3yrIMX OCHOBHbIE 00pa30BaTelbHBIE POTPAMMBI.

Copeprxanue mporpamMmsl 1o pU3MKe HAIPaBICHO HA (HOPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTHHBI Mupa oOyuarommxcsi 10—11 knaccoB mpu oOyueHHHM UX (QU3HUKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESTENIbHOCTHOro mnoaxonaa. IIporpamma mo
¢u3uke coorBerctByer TpeboBanusM PI'OC COO K MIAHUPYEMBIM JIMYHOCTHBIM,
OpEeIMETHBIM M METalpeJIMETHbIM pe3yjibTaraM oOOy4YeHMs, a TaKXKe YUYUTbIBAeT
HEO0OXOIMMOCTh pean3alii MEXIPEIMETHBIX CBA3CH PU3UKH C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMU TpeaMeTaMu. B Hell ompenenstoTcss OCHOBHBIE LENM WM3y4YeHHs (PU3MKH Ha
YPOBHE cpeaHero oOuiero oOpa3oBaHus, IUIAHMPYEMBIE pe3ybTaTbl OCBOECHMS Kypca
(bU3UKH: TNYHOCTHBIC, METAPEIMETHBIC, TP IMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no usmke BKIOYAET:

e TNIAHUPYEMBIE PE3yJIbTaThl OCBOCHHSA Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM

quclie IPEeIMETHBIE Pe3yIbTaThl IO rojlaM 00y4eHHUS;

e cojiepkanue yueoHoro npeamera « Dusukay mo rogaMm 00y4eHHUS.

®du3uka KaKk Hayka 0 HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTyIAsi B Ka4eCTBE
y4eOHOro mpeaMeTa B MIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUH 00
okpyxarorieM wMupe. LlkompHBIM Kypc GU3HMKA — CHCTEMOOOpa3yIomUi st
€CTECTBEHHO-HAYUYHbIX YUYEOHBIX MPEIMETOB, MOCKOIbKY (U3MUECKHE 3aKOHBI JIekKaT B
OCHOBE TIPOILIECCOB U SIBJICHMI, UW3y4aeMbIX XUMHUEH, Owuonorueit, Gusndeckoi
reorpadueit u actpoHomueit. Mcmonb3oBaHuE W aKTUBHOE MpPUMEHEHHE (PU3MUECKUX
3HAHUM OMpeJeNnseT XapakTep W pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJOTUM B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IIOJIYYEHUS HOBBIX MAaTepUajoB C
3a/laHHBIMU CBOICTBaMU U JApyrux. M3ydeHwe QuU3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMHpOBaHUE €CTECTBEHHO- HAYYHOM KapTHUHBI MUpa 00ydaronuxcs, B popMuUpoBaHue
YMEHUN TPUMEHSITh HAyYHBIH METOJ TO3HAHWS TPH BBHINOJHEHUH HWMH YYEOHBIX
UCCIIE0OBAHUM.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeHero o01ero oopa3oBaHus MOJIOKEH Psl
U/1el, KOTOpbIE MOXHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 OCTPOEHUSI.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBISETCS JIOTMYECKU
3aBepUICHHBIM, OH COJIEPKUT MaTepuaj W3 BCEX pa3[eioB (U3UKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKHU.

Hoes cenepanusayuu. B cOOTBETCTBUM C HEW MaTepHall Kypca GU3UKU 00bEeIUHEH
BOKpYr (usnueckux Teopuil. Bemymmm B Kypce sBusiercs (oOpMUpOBaHUE
IPEICTABIEHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE€ peanuzamus mnpeanosiaraeT  HMCIHOJb30BaHUE
TYMaHUTapHOTrO NMOTEHLIKaNa (PU3NUECKO HaAyKH, OCMBICIICHHE CBS3U PAa3BUTHUS (PU3HUKH C
pa3BuUTHEM OO0IIecTBa, a TaKKe€ C MHUPOBO33PEHUECKMMM, HPABCTBEHHBIMU U
9KOJIOTMYECKUMU MPOOIIeMaMHu.

Hoes npuxnaownoii nanpasiennocmu. Kypc GHU3MKH mpearnosiaraeT 3HAKOMCTBO C
HIMPOKUM KPYroM TEXHMUYECKHX M TEXHOJIOIMUECKUX MPUIOKEHUN N3YUEHHBIX TEOPHUNA U
3aKOHOB.

Hoes sxonocuzayuu peannsyercs MoCpeCTBOM BBEJCHUS SJIEMEHTOB COJIEPIKAHMS,
MOCBSIIEHHBIX JKOJOTHYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJIOTMM, a Takke OOCYXKIEHHs NpoOJieM paluuoHaIbHOTO
IPUPOAOIOJIB30BAHMS U SKOJIOTHYECKONU O€30MaCHOCTH.

Crep>xHEBBIMH 3JI€MEHTAaMH Kypca (HU3MKM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus ABIAIOTCS (u3MUeckue Teopuu ((PpopMUpOBaHHE NPEACTABICHUN O
CTPYKType TMOCTpOeHUs (u3uueckoil Teopuu, poiu (yHAAMEHTAIBHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX MPEACTABJICHUSX O NPUPOJE, I'PaHULIAX MPUMEHHMOCTH
TEOPHUM, AJI1 OIMCAHMSI €CTECTBEHHO-HAYYHBIX SBJIEHUN U TPOIIECCOB).

CuCcTeMHO-/IeITEIbHOCTHBIA TOAXO0 B Kypce (PU3MKH pean3yeTcsl MPexe BCETro
3a CYET OpraHM3alMU SKCIEPUMEHTAIBHON 1eATeNbHOCTH oOydatommxcs. g 6azoBoro
YPOBHS Kypca (U3UKHA — 3TO UCTIOIH30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U Jab0OpaTOpHBIX padOT, KOTOPHIE B MporpaMMe no Gpuznke 00beTuHEHbI
B OOIIMI CTUCOK YYEHHUECKHUX MPAKTUYECKUX paboT. BrijenieHrne B yka3aHHOM MepeyHe
7a0opaTOpHBIX pabOT, MPOBOAUMBIX JJISi KOHTPOJS W OILEHKH, OCYIIECTBISETCS
y4aCTHUKaMH 00pa30BaTENbHOTO MpoIecca UCXOJI M3 OCOOCHHOCTEH MIIAHUPOBAHUS U
ocHaileHus: kabuHeta ¢usuku. [Ipu 3TOM oOecrnieunBaeTcs OBIaJIEHUE OO0YYaIOUUMUCS
YMEHUSIMU  [IPOBOJIUTH  KOCBEHHBIE  W3MEPEHHUS, MCCIEJOBAHHUS  3aBHCHUMOCTEN
(u3MYECKUX BEIMYMUH U IOCTAHOBKY OMBITOB IO MMPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonpuioe BHUMaHueE yaEIs€TCsl PELICHNI0 PaCUETHBIX U Ka4YeCTBEHHBIX 3aaad. [Ipu
9TOM JUIsl pacyE€THBIX 3aJad IPUOPUTETOM SBIAIOTCA 3aJadyd C SIBHO 3a/JaHHOM
¢u3nIecKol MOJIENbIO, TO3BOJISIONINE TPUMEHATh U3y4YE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, Tak U MHTETPHUPYs 3HAHUS U3 Pa3HBIX
paznenoB. JlJis KaueCTBEHHBIX 3a/lay NMPUOPUTETOM SBIISIOTCS 3aJaHUsl Ha OOBSICHEHUE
NpoTeKaHusl (PU3NYECKUX SIBJIEHUH U IPOLECCOB B OKpY’KaOLIEH XU3HH, TpeOyrouiue
BbIOOpa (PU3NYECKON MOJIENH Il CUTYAllUH PAKTUKO- OPUEHTUPOBAHHOIO XapaKTepa.
B cootBerctBun ¢ tpedoBanusimu O@I'OC COO k marepualbHO- TEXHUYECKOMY
oOecrieyeHuto yueOHoro npouecca 0a30Bbli ypoBEeHb Kypca (UM3UKHU Ha YPOBHE CPEIHETO
oOmiero o6pa3oBaHMs JOJDKEH M3ydaThCsl B YCJIOBUSX IMPEIMETHOro KaOuHeTa (U3HUKU
WIH B yCIOBHUSX MHTETPUPOBAHHOTO KAaOMHETA MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.
B kaOunere Qu3nku TODKHO OBITH HEOOXOAMMOE J1IabOpaTopHOE OO0OpYIOBaHUE IS
BBIINOJIHEHUS YKa3aHHbBIX B IporpamMme no (U3MKe YUYEHHUUECKUX MPaKTHUECKUX padoT u
JI€MOHCTPALlMOHHOE 000pyI0BaHUE.
JlemoHcTpanmonHoe 06opyaoBaHue (GpopMHpPYeTcs B COOTBETCTBUU C MPHHIUIIOM
MUHUMAJIBHOW JOCTAaTOYHOCTM U 00eclneyrBaeT IOCTAaHOBKY NEPEUYUCICHHBIX B
nporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpPAlMi JUIsl MCCIEeNOBaHUS H3y4yaeMbIX
SBJICHUI M TPOIIECCOB, SIMIUPUIECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHHUM.
JlabopaTtopHoe  OoOoOpylIoBaHME i  YYEHHYECKHMX  MPAKTUYECKHMX  padboT
dopmMupyeTcst B BU€ TEMaTHUECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B pacy€ére OJHOTO
KOMILJIEKTa Ha JByX oOydamommuxcs. TemaTHueckue KOMIUIEKThI JabopaTopHOro
000py10BaHMs AOJKHBI OBITH OCTPOEHBI HA KOMIUIEKCHOM HUCIIOJIb30BAHUN aHAJIOTOBBIX
U 1udpoBBIX MPHOOPOB, a TAaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJE
uu(dpoBBIX 1a00PATOPHIA.
OCHOBHBIMH LENISIMU U3yueHUs PU3UKH B 00I11€EM 00pa30BAHUY SIBJISIOTCSL:
e popMUpPOBaHNE HHTEpECa M CTPEMJICHHsSI O0YYaroIIMXCsl K HAyYHOMY H3yUYCHHIO
IPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUA O HAyYHOM METOAe NO3HaHHA U (OPMHUPOBAHUE
MCCJIEZI0BATENBCKOIO OTHOIIEHUS K OKPYIKAIOLIUM SIBJICHUSIM;

e pOopMUpOBaHME HAYYHOTO MHMPOBO33PEHHUSI KaK pe3ysibTaTa H3Y4YEHHS OCHOB
CTPOCHHS MaTepuu U (PyHIAMEHTANIbHBIX 3aKOHOB (DH3UKHU;

e hopMUpOBaHNE YMEHUM OOBSACHSATH SIBJICHUS C HCIOJH30BAHUEM (UUUECKUX

3HAaHUM U HAayUYHBIX JI0KA3aTEeNbCTB;

e popMUpOBaHUE TMPENCTABICHUNA O poid GU3MKA I Pa3BUTHS  IPYTHX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TuX Lesedl oOecreunBaeTcss pelleHHeM CIeAyoUMX 3axad B
npolecce n3ydeHus Kypca GU3MKU Ha ypOBHE CpEAHEro 001iero oopa3oBaHus:



e IpUOOpETeHNE CHCTEMbl 3HaHMM 00 O0OHmMX (U3HYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHsX, BKJIIOYas  MEXaHUKY, MOJEKYJSIPHYIO  (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3HMKY M 3JIEMEHTHI acTPO(OU3HKH;

e pOpMUpPOBAaHUE YMEHHI NPUMEHSTH TEOPETHUECKHWE 3HAHUS IS OOBSICHEHHS
¢u3nyecKux SBJICHUNA B MPUPOJE W JJIS MPUHATUS MPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KH3HU;

e OCBOCHME CIIOCOOOB PEIEHUs PA3IUYHBIX 33Jad C SBHO 3a/JaHHOM (pu3HuUecKoit
MOJIENbIO, 33/1a4, MOAPa3yMEBAIOIINX CaMOCTOSITEIbHOE COo3JaHnue (pu3nueckoit
MO/IEJH, aIEKBAaTHOM YCJIOBUSAM 3a71a4H;

e IOHUMaHKNE (PU3MUECKUX OCHOB W TMPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTHYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPY>KAIOILYI0 Cpeay;

¢ OBJIQJICHUE METOJaMU  CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEICHUS
¢u3NYeCKNX OHKCHEPUMEHTOB, aHalM3a © WHTEpPIpeTaluu HHPOpPMAIUH,
OIpe/IeTIeHNs JOCTOBEPHOCTH MOJIYYEHHOTO pe3yJbTaTa;

¢ CO3/IaHUE YCJIOBUM JUI DPa3BUTUS YMEHUU IPOEKTHO-UCCIIEA0BATENBCKOM,
TBOPUYECKOM JAEATEIBHOCTH.

Ha wu3yuenme ¢usuku (6a30BbIi YpPOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBanus otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezgeno), B 11
KJacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMme 10 (Qu3UKe TMepedeHb JTa0OpaTOpHBIX U
MPAKTHUECKUX PadOT ABISIETCS PEKOMEHIOBAaHHBIM, YUUTENb ACTaeT BHIOOp MPOBEICHUS
1a00paTOpHBIX pabOT W ONBITOB € YYETOM MHIUBHUIYaJIbHBIX OCOOEHHOCTEH
00y4Jarommxcs.



COIAEPXAHME OBYYEHMUSI 10
KJIACC

Pasznen 1. ®u3uka u MeTOIbI HAYYHOIO MIO3HAHUS

®usuka — Hayka o npupone. HaydHble MeTOAbl MO3HAHUSA OKPYXKAIOLIEr0 MUpa.
Ponb akcniepuMenTa u TEOpUU B IPOLECCE MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (¢Gu3MuUecKUX SBICHUM © mpoueccoB. HayuHble TUMOTE3HI.
dusnueckue 3aKOHbl M TEOpUU. [paHUIBl NPUMEHUMOCTH (PUIUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u Mmecto pu3nku B (OpMHUPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI MHUpPA, B
IIPAKTUYECKON JEATENBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(QPOBBIE  HU3MEPUTENIbHBIE  MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanunueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHKEHMS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpocTh (CpeaHsisi CKOPOCThb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKM, HUX TMPOEKUMHM HA OCH cucteMbl koopauHar. CroxkeHue
NEPEMEILECHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsMoOJIMHEiHoe aABikeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHUS] MaTepUATbHON
TOYKH OT BPEMEHHU.

CBobOogHOE nazieHue. Y CKopeHne cBOOOHOIO MaACHUsL.

KpuBosnHeliHOE nBMXeHUE. [[BH)KEHHE MaTEpUaIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JINHEWHAsA CKOpOCTh. Ilepuon u
gacTtoTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckue yCcTpOWCTBA M NPAKTUYECKOE NMPUMEHEHUE: CIIUIOMETpP, ABUKECHHE
CHaps/10B, LIEMTHbIE U PeMEHHbBIE TIEPEIauH.

Jlemoncmpayuu

Mopnenb cucteMbl OTCUETA, WILTOCTpALMs KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUOKEHUS.

[TpeoOpazoBaHue ABUIKEHUH € UCIIOJIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmwxkeHUs Tena, OPOIIEHHOTO IOJ YIJIOM K TOPU30HTY WU
TOPU30HTAJBHO.



N3mepenne yckopeHust cBoOo1HOTO maienus. Hampasnenue

CKOPOCTH IIPU IBUKEHUU 110 OKPYKHOCTH. Yuenuueckuu

aKcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEPAaBHOMEPHOTO JBUXEHHUS C 1EJIbI0 OMNPEACTICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHHS MEXAYy MYTSIMH, MPOWJCHHBIMHA TEJIOM 34
MOCJIEIOBATENbHBIE PABHBIE MPOMEKYTKA BPEMEHU IMIPU PABHOYCKOPEHHOM JIBUKECHHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenue nBuKEHUSA IapUKa B BA3KOU )KUIKOCTH. M3yueHue

JIBIDKEHUS TeJa, OPOILIEHHOT0 TOPU30HTanbHO. Tema 2.

Jlunamuxa

[Tpuaiun OTHOCHUTEJILHOCTH lNanmunes. IlepBprii  3axkon  Herotona.
HNuepuuanbHblie cUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnio3unuu cui. Bropoit 3akon HeroToHa st
MarepuaibHOU TOUKH. Tpetuit 3akoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tspkectu. [lepBas kocMudeckass CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoyibkeHusi, kadeHus). Cuna tpenusa. Cyxoe
Tperue. Cuiia TpeHHs CKOJILXKEHUS U cuiia TpeHus nokos. Koadduruent tpenus. Cuna
COITPOTHUBIICHUS NIPU JBUKEHUH TEJIA B )KUIKOCTH WM Ta3e.

[TocTymarensHOE U BpamaTeIbHOE IBIKEHNE a0COFOTHO TBEPIOTO Tea.

MOMEHT cHJIbl OTHOCUTENIBHO OCH BpalleHus. 1lnedo cuibl. YcioBus paBHOBeCHs
TBEPAOIO TeNa.

TexHHUeCKHe yCTPOMCTBA U NPAKTUYECKOE MTPUMEHEHHE: TOAMMNIHNUKY, JBUKECHUE
HWCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEPLKH.

CpaBHeHHE Macc B3aUMOAECUCTBYIOIINX TeJl.

Bropoi 3akon HeroToHa.

N3mepenue cuit.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Ae(OopMalinu.

HesecomocTts. Bec Tena nmpu yckopeHHOM noabéMe U najgeHn. CpaBHEHHE

CWJI TPEHHUS TTOKOSI, KAUEHHS U CKOJIb)KCHUS.

VYcnoBus paBHOBecHs TBEPIOTO Tena. Buael paBHOBeCHs.

Yuenuuecxuii sxkcnepumenm, nabopamopnvle pabomoi

N3yuenue nBmxeHns Opycka 1o HaKJIOHHOM MIIOCKOCTH.



UccnenoBanrie 3aBUCUMOCTH CHUJI  YINPYTOCTH, BO3HUKAIOUIUX B TMPYXKUHE U
pEe3UHOBOM 00pasiie, OT UX JepopMaliui.

HccnenoBanue yciaoBuil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

NmMnynsc MaTepuaibHOM TOUKH (Tesa), CUCTEMbl MaTepUaIbHbIX ToueK. IMITyibe
CUJIbI U HW3MEHEHHWE HMIyJibca Teja. 3aKOH COXpaHEHUs HUMITyJbca. PeakTUBHOE
JBUYKECHHE.

PaGota cuibl. MOIIHOCTE CUJIBIL.

Kunernueckass »sHeprusi MarepuajbHOM Touku. Teopema 00 H3MEHEHUH
KMHETUYECKON YHEPTUH.

[TotenumanbHas sHeprus. lloTeHuuanbHas SHEPrHs ynpyro aeGpopMHUPOBAHHOU
npy>xuHbl. [loTeHIMaNbHAs SHEPTHS Tena BOTU3H MMOBEPXHOCTH 3€MITH.

[ToTeHunanbHpIe U HEMTOTEHIIUANIbHBIE CUJIbL. CBSA3b PA0OTHI HEMTOTEHIIUATBHBIX CHIT
C U3MEHEHUEM MEXaHMYECKOU SHEPIHH CUCTEMBI TeJl. 3aKOH COXPAaHEHMS] MEXaHUUYECKOU
SHEPIuMu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckue yCTpOCTBA M MPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KONED,
MPY>KUHHBIN NHCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE 1BUKEHHUE.

[lepexoa MOTEeHIIMANBLHOM SHEPTUU B KHHETHUECKYIO U OOpaTHO.

Vyenuueckuti sxcnepumenm, 1abopamopusie pabomsi

N3yuyeHune aOCONIIOTHO HEYNMPYroro yaapa C MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MASTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C U3BMEHEHHEM MEXaHUYECKOW SHEpPTHH Tema
Ha IPUMEpPE PACTSHKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MouiekyJisipHasi pu3uKa U TEPMOANHAMHUKA

Tema 1. Ocroebl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOXKEHUS MOJIEKYJISPHO-KMHETUYECKOM TEOPUHM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. Juddysusa. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS YaCTHI] BelecTBa. Moaenu CTpOeHHUs ra3oB, )KUIAKOCTEN U TBEPABIX TEll
U 00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenei. Macca u pazMepbl MOJIEKYI.
KomuuectBo BemectBa. [locrosunas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa um e€ wusmepenue. Illkama temneparyp
Lenabcus.



Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KWHETHUYECKOU
TEOPHUHU UJEATBHOTO raza. AOCOIOTHAS TeMIlepaTypa Kak Mepa cpeHeld KUHETHYECKOU
SHEPryuM TEIJIOBOrO JBMKEHHUs yacTull rasa. Illkama temneparyp KenbBuna. I'azoBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneitpona. 3akon JlanpToHa. M3omporecchl B
UJCATLHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. | padudeckoe mpencraBicHuE
M30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHu4yeckne ycTporcTBa U MPAKTUUECKOE MMPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOIINE AUCKPETHOE CTPOEHUE BEIECTBA, ¢dororpadpuu
MOJIEKYJI OPraHUYECKUX COEAUHECHUIA.

OnbiThl 10 1UDPy3UH KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO JIBHIKCHHS.

Mogaens onbita LlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBaHUE MEXKMOJIEKYJISIPHOTO
B3aNUMOCUCTBHS.

Monens, WILTIOCTPUPYIOLAs PUPOIY AABICHUS ra3a Ha CTEHKHU cocyia. OMbIThI,

WUTIOCTPUPYIOIIUE YpaBHEHHE  COCTOSIHUSI ~ WACAJIBHOIO  rasa,
W30IPOLECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptuvle pabomoi

Onpenenenue Macchl Bo3ayXa B KJIACCHOM KOMHAT€ Ha OCHOBE WM3MEPEHUM
00bEMa KOMHATHI, IaBJICHHUS M TeMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTy MapaMeTpaMHu COCTOSTHUS pa3peKeHHOTO

rasa.
Tema 2. Ocnogvt mepmoounamuxu

Tepmoaunamuyeckass cucreMa. BHYTpEHHssI DHEPIUs TEPMOAMHAMUYECKOU
CUCTEMBI U crmocoObl e€ m3MmeHeHus. KonmuecTtBo TemnoTsl M pabora. BHyTpeHHss
SHEPIrus OJHOATOMHOIO HJEaJbHOTO rasa. Buabl Temionepenauu: TEIJIONPOBOIHOCTD,
KOHBEKIIMSI, U3Jy4YEeHHE. Y IeJIbHAsI TEIIOEMKOCTh BelecTBa. Koau4ecTBo TENIoTHl MpU
TeIUIoNepeaaye.

[Tonsatue 00 anuadbataom nporecce. [lepBoiii 3akoH TepmoauHaMuku. [Ipumenenune
MEepPBOTO 3aKOHA TEPMOJUHAMHUKMA K wu3ompoleccam. ['paduueckas WHTEpHpeTaIus
paboThI raza.

Bropoii 3akon TepmoanHamuku. HeoOpaTumocTs npoiieccoB B npupo/e. Ternosbie

MamuHbl.  [IpyuHIUOBI  AEMCTBUS  TEMJIOBBIX  MAIIMH.

[IpeoOpazoBanus sHEpPruu B TEIUIOBBIX MamuHax. KodgduuueHT monae3Horo nencTBUs
teruioBod  MamuHbl. ukn KapHo u ero koddp@uimeHT monae3Horo AeicTBus.
DKOJIOTUYECKUE TTPOOIEMBI TETUIOPHEPTETHKHU.



TexHuueckue  yCTpOWCTBA M NPAKTUYECKOE  I[PUMEHEHME.  JBUTATEIb
BHYTPEHHET0 CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHTULIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEW YHEPTHUU Teia MPH COBEPIICHWH PaOOTHI: BBUIET IMPOOKH
u3 OyTBUIKH O] ACHCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue d(dupa B JIATyHHOU TPyOKe
myTEM TpeHus (BUICOAEMOHCTpPAIIHS).

N3meHeHne BHyTpeHHEH dHEPTyu (TeMIepaTyphl) Tejia Mpu Terionepeaaye.

OnbIT 0 anabaTHOMY PACIIUPEHHIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenn mapoBod TypOWHBI, IBUTATENS BHYTPEHHETO CTOpPAHUs, PEAKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamophulie pabomoi

W3mepenne y1enpHON TENII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanne u kKoHaeHcauus. Mcnapenue u kumeHue. AOcomoTHas Hu
OTHOCUTENbHAs BJIAXKHOCTb BO3AyXa. HacelmeHHbI map. VYxaenpHas — TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUSI OT JaBJICHUS.

Teépmoe Tteno. Kpucramnmueckne u amopdHble Tena. AHHU30TPOMUS CBOMCTB
kpuctaioB. JKuakue kpucramuisl. CoBpemeHHble Marepuanbl. [limaBnenue wu
KpUCTAJUIM3aLuA. Y ieibHas TeIoTa riasineHus. Cyonumarus.

VYpaBHeHuUE TEII0BOro OanaHca.

TexHuueckue yCTpPOMCTBA M  INPAKTUYECKOE TNPHUMEHEHHE: TUITPOMETp W
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJIYUYEHUSI COBPEMEHHBIX MaTepUaloB, B TOM
YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX M1APOB.

Kunenue npu noHmxeHHOM qaBieHnd. CrocoOb!

WU3MEPEHUS BIAXKHOCTH.

HaGmonenne HarpeBaHus U MJIaBieHUs] KPUCTAUINYECKOTO BEIIECTBA.

JlemoHCcTpanus KpucTauloB.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomoi

N3mepeHne OTHOCUTEIBLHON BIIAXKHOCTH BO3/yXa.

Pazgen 4. DunekrpoguHaMmuka

Tema 1. Inexmpocmamuxa

OnexTpuszanus Tesl. DNEKTpUYEecKUi 3apsa. JlBa BUAa AIIEKTPUYECKUX 3apsIOB.
[IpoBOIHUKH, AMBIEKTPUKH U TNOJYINPOBOAHUKH. 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsja.

B3anmopeiictBue 3apsaoB. 3akoH Kynona. TodeuHbId SIEKTPpUYECKHM 3apsi.
Onextpuyeckoe mnone. Hampspk€HHOCTh  3nekTpuyeckoro mnous. [lpuHumn



CyNEepHO3ULMHU IEKTPUUYECKUX TosieH. JIMHNN HanpsHKEHHOCTU AIEKTPUUYECKOTO TMOJIS.

PabGora cun snextpocratuyeckoro moiia. [loreHuuan. Pa3HOCTh MOTEHIMANIOB.
[IpoBOHMKM W JUAJIEKTPUKH B DJIEKTPOCTATUYECKOM moje. Jluanexrpuueckas
IPOHUIIAEMOCTb.

DnekTpo€MKocTh. KonneHcarop. DneKTpoEMKOCTh IIIOCKOI0 KOHJEHCATOpa.
DHeprus 3apsyKEHHOr0 KOHACHCATOPA.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHE: DIIEKTPOCKOI,
QIIEKTPOMETpP,  DJIEKTPOCTAaTHUYECKash  3alluTa,  3a3eMJICHHE  DJIEKTPONPHOOPOB,
KOH/JICHCATOP, KOMUPOBAJIbHBIN anmnapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U TPUHLIUI IEUCTBHUS AJIEKTPOMETPA.

B3auMopeiicTBie Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX TE.

ITpOBOHUKH B 3JIEKTPOCTATUUECKOM I10JIE.

DJeKTpocTaTUuecKas 3alluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb ~ DJIEKTPOEMKOCTH  IUIOCKOTO  KOHJIEHCATOpa  OT  IUIOINAJIU
IJIACTUH, PACCTOSIHUS MEXIY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOr0 KOHIEHCATopa.

Vyenuueckuti sxcnepumenm, 1abopamopmvie pabomol

N3mepenue 31eKTpOEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmosnnstit Inekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTpUYECKUH  TOK. YCIOBHS  CYIIECTBOBAHUS  DJICKTPHUUECKOTO  TOKA.
Hctounuku Toka. Cuiia Toka. [loCTOSTHHBIN TOK.

Hanpspkenue. 3akon OMa 11 yyacTka HEnu.

DNEeKTPUYECKOE  CONPOTHBJIEHHWE.  YJEJIbHOE  CONPOTUBJICHHE  BELIECTBA.
[TocnenoBarenbHOE, NapaJJIENbHOE, CMELIAHHOE COEJUHEHUE IPOBOIHUKOB.

PabGora  snmexTpuueckoro Toka. 3akoH  Jlxoymns—Jlenua. MouHOCTh
AIEKTPUYECKOTO TOKA.

DIEeKTPOJBIKYIIAsl CUja U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKA. 3aKOH
OMa 1151 moHOM (3aMKHYTO) AnekTpuueckoi nenu. Koporkoe 3aMmpikanue.

DNeKTpOHHas POBOJIMMOCTb TBEPIBIX METAJLJIOB. 3aBUCUMOCTb
CONIPOTHUBIICHUS] METAJIOB OT TemIepaTypbl. CBEpXIIPOBOANMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MYyYKOB.

[TomynpoBOJHUKHY. CobcTBeHHas u pUMecHast POBOJIMMOCTD
noJiynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoaHUKOBBIE TPUOOPHI.
DNEeKTpUIECKUi TOK B  pacTBOpax M  paciulaBax  dJIEKTPOJMUTOB.

DIEKTPOTUTUYECKAS AUCCOIHAITUS. DIICKTPOJIU3.



OnexTpudeckuil ToK B razax. CaMoCTOSATENbHBIM U HECAMOCTOSATEIbHBIN pa3psl.
Monnus. I1nazma.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE NMPUMEHEHHUE: aMIIEpMETP, BOJIBTMETD,
peocTar, UCTOUYHUKH TOKa, 3JIEKTPOHArpeBaTesIbHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npubOphl, TEPMOMETP  CONpPOTHBIIEHUS, BaKyyMHBIH  JHOJ, TEPMUCTOPHI U
¢doTope3ncTopsl, MOTYNPOBOIHUKOBBIN U0/, TaTbBaHHKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUIOUIA/IM MTONIEPEYHOT0 CEUEHUs U MaTepuarna.

CMelaHHO€E COeIMHEHNE POBOJHUKOB.

[Ipsmoe  u3MepeHuwe  aneKTpoABWXKylled  cuibl.  KopoTkoe — 3amblkaHue
raJlbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIECHUS.

3aBUCHUMOCTb COIIPOTUBIICHHS] METAJIJIOB OT TeMIiepaTypsl. [IpoBoaumocTts

3JIEKTPOJIUTOB.

W ckpoBoii pa3psi v MPOBOIUMOCTE Bo3ayXa. OTHOCTOPOHHSS

IPOBOJUMOCTb JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophwie pabomoi

N3yuyeHune cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne HIEKTPOJABMKYILIEH CHIIbI MCTOYHUMKA TOKA W €ro BHYTPEHHETO
COIIPOTHUBJICHMS.

Habmronenue snextponusa.

Me:xknpeamMeTHble CBSI3U

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢ y4éToM
COJIEPKaTENIbHBIX MEXIPEAMETHBIX CBSA3€H C KypcaMH MaTeMaTUKU, OHMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemmuvie noHamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJIEHUE, Hay4YHbIA (haKT, THMoTe3a, (pu3nueckas BEIUYMHA, 3aKOH, TEOPHUS,
HaOJI0IeHNe, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: peumieHHe CHCTEMBl YpaBHEHWH, JuHeWHas (yHKIus, mapabosna,
runepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMU: CUHYC, KOCHUHYC,
TAHI€HC, KOTAHIM€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HX
MIPOEKIIMU HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.

buonocus: MexaHuueckoe ABWIKEHHWE B KUBOW mpupoae, auddysus, ocmoc,
TEIUIOOOMEH JKHUBBIX OPraHU3MOB (BHJBI TEIUIONEpENayd, TEIJIOBOE paBHOBECHE),
ANEKTPUUECKHE SBJICHUS B )KUBOU IIPUPOJIE.

Xumus: ITACKPETHOE CTPOCHME BEIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb
BEIIIECTBA, MOJISIPHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, XUIKOCTEH U



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJJIOB, JJEKTPOJUTHYECKAS JAUCCOLMALINS,
rajbBaHHUKa.

l'eoepacghus: BNaxXHOCTh BO3/yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHHE IBUKECHHM C HCIOJIb30BAHUEM MEXAHU3MOB, YU&T
TPEHHSI B TEXHHKE, IMOJIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHCHUS WMITYJIbCa B
TEXHUKE (pakeTa, BOJOMET W JAPYrHe), NBUTATENIb BHYTPEHHETO CrOpaHus, mapoBas
TypOuHa, OBITOBOM XOJIOAWILHUK, KOHAUIIMOHED, TEXHOJIOTUU MOTYYEHUSI COBPEMEHHBIX
MAaTePUAIOB, B TOM YHUCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUUYECKAS
3allUTa, 3a3EMJICHUE 3IEKTPONpUOOPOB, KCEpOKC, CTpYHHBIN MIPUHTED,
AJIEKTpOHArpeBaTeIbHbIe MPUOOPHI, AIEKTPOOCBETUTENbHbIE MPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pasnen 4. DiieKTpoguHAMHUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTositHHbIE MarHuThl. B3auMoaencTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoOe
nosne. BekTtop MarHMUTHOW MHAYKUUHW. lIpuHIUWI cyneprno3uuvy MarHUTHBIX IOJIEH.
JIuHny MarHUTHOM MHAYKIMU. KapTuHA TMHUN MAarHUTHOW MHAYKIWH TOJI OCTOSIHHBIX
MarHuTOB.

MarnutHoe 1oJsie MpoBOJHUKA ¢ TOKOM. KapThHa NWHMI MHAYKIIUM MarHUTHOTO
10JIs1 IJTMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOIO KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzanMmopelicTBre NPOBOJIHUKOB € TOKOM.

Cuia Amriepa, e€ Mo1yJIb M HalpaBJiCHUE.

Cuna Jlopenua, e€ mMoaynb U HampaplieHue. [[BHkeHHE 3apsiKeHHOM YacTHUIhl B
OJIHOPOJTHOM MarHuTHOM mosie. Pab6ota cunbl JlopeHna.

SIBieHne 3IIEKTPOMArHUTHOM WHAYKUHUH. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIMH.
DNEKTPOABHIKYIIAsI CUJIa MHAYKIMU. 3aKOH 3JE€KTpOMarHuTHOW nuaykuuu dapanes.

BuxpeBoe anekTpuueckoe mojie. ONEKTPOJABIDKYIIAas CHJIa HMHAYKIMH B
IIPOBOJIHUKE, ABMKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIeHME  CAaMOMHAYKIUHU. ONEeKTpOABWKyIIas  Ccuja
CaMOMH/IYKIIHMH.

DHeprus MarHUTHOTO MOJISI KAaTyLIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudyeckne ycTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHUThl,  AJIEKTPOJBUIATENb,  YCKOPUTEIM  3JEMEHTAapHBIX  YacTHI],
WHYyKIIMOHHAS €Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO IMyYKa MAarHUTHBIM ojieM. JInHuu

WHyKIIMM MAarHUTHOTO TOJIS.

B3aumopericTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericTBue cuitbl JIopeHIia Ha MOHBI SJIEKTPOIUTA. SIBIEHNE

AIEKTPOMArHUTHOM UHAYKIIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABUKYIIECH CUIIbI MHIYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBrieHME CAMOMHIYKITUH.

Yuenuueckuil sxcnepumenm, rabopamopvie pabomsi

N3ydeHnre MarHuTHOTO TI0JISI KATYIIKU C TOKOM.

HccnenoBanue neicTBUSI MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TokoM. MccienoBanue

ABJICHUS JIIEKTPOMArHUTHOW UHIYKIIUH.

Pa3nen 5. KoJsieOaHusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHunmvle K01e0anus

KonebarenbHas cuctema. CBoOOAHBIE MEXaHUYECKUE Kojebanus. ["apMoHnueckue
konebanud. [lepuon, yacrora, amruiutyaa u Qaza konedanuil. [IpyKUHHBIN MasTHUK.
MaremaTH4ecKuil MasTHHK. YpaBHEHHE TapMOHWYEeCKUX KosebOanuii. [IpeBparienue
SHEPTUU NIPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6atenbHpiilt kKOHTYp. CBOOOAHBIE SJIEKTPOMArHUTHEIE KOJICOAHUS B UCATHHOM
KoJe0aTeIbHOM KOHTYpe. AHANOTHUS MEXIY MEXaHMYECKUMHU U DIIEKTPOMArHUTHBIMHU
konebanmsimu. Dopmyna TomcoHa. 3aKOH COXpaHEHHUS DHEPTHH B  HACATHLHOM
KoJieOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxaromux KojeOaHUsAX. BBIHYXJICHHBIE MEXaHUYECKUE
kosebanus. Pesonanc. BeiHyKeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHusI.

[Tepemennsiii Tok. CMHYCOUIaTbHBIN MTEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYJTHOE U JICMCTBYIOIEE 3HAUCHUE CUIIBI TOKA U HAIPSHKEHHUSL.

Tpancpopmartop. IlpousBoactBo, mnepenaya M TOTPEOJIEHUE AIEKTPUUYECKON
SHEpPruM. OKOJOTMYECKHE PHUCKU MpPH MPOU3BOJACTBE 3JeKTpodHepruu. KynbpTypa
HCMOJIb30BaHUS JIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HMU.

TexHudyeckne yCTpoHCTBA U MPAKTUYECKOE NPUMEHEHUE: IEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOIO TOKa, JINHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHON CUCTeMbI (NMPYKUHHBIA WU
MaTeMaTUYEeCKUN MasTHHK).



Ha6nronenwue 3aTyxatonux konebanwmii. MiccnenoBanue

CBOMCTB BBIHYK/IEHHBIX KoJieOanwmii. HaOmonenne

pe3oHaHca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIEOaHUs!.

OcuworpaMMbsl  (3aBUCMMOCTH  CUJIBI TOKAa W HAIpPSDKEHUS OT BPEMEHH) MJiA
3JIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu  1mOCIENOBATEIbHOM  COEIMHEHUM  PE3UCTOpa,  KaTYyIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb JIMHUM 3AEKTponepeiayn.

Vuenuueckuti sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEpHOa MaJbIX KojeOaHU rpy3a Ha HUTU OT JJTUHBI
HUTHU U MacChl Ipy3a.

UccnenoBanre mepeMEHHOrO0 TOKa B LIEMU W3 MOCIEIOBATEIbHO COEAUHEHHBIX
KOHJIGHCATOPa, KaTyIIKW U PE3UCTopa.

Tema 2. Mexanuueckue u In1eKmpomMazHumHule 601Hbl

Mexanuyeckue BOJIHBI, YycioBUsA pacnpoctpaHenus. Ilepwon. CkopocThb
pacnpocTpaHeHus U AjauHa BoJiHbl. [lonepednbie 1 npoaoiabHbie BOIHbL. MHTepdepenuus
U TUQpakIus MEXaHMYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMArHUTHBIE BOJHBL. YCJIOBUS HW3JIYYEHUS] DJIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenrauus BektopoB E, B, V B anektpomarnuTtHoii BoiHe. CBoiicTBa
SJICKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, TPEIOMJICHUE, TMOospu3anus, Audpakius,
unTepdepernnsi. CKOPOCTh AIEKTPOMATHUTHBIX BOJIH.

[[Ixana »JIEKTPOMArHUTHBIX BOJH. IIprMEHEeHHME >JIEKTPOMAarHWTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMIBI PAAMOCBSI3M U TeleBUIeHUA. Pamuomoxarus.

DJIEKTPOMArHUTHOE 3arps3HEHNE OKPYKAOLIEN CPEbl.

TexHuueckue ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3ByKOBas [IMarHOCTUKA B TEXHUKE U MEIMIIMHE, pajap,
panuonpuéMHUK, TeJIEBU30p, aHTeHHa, TeaedoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBanHue U pacIPOCTPaHEHUE MTOTIEPEUHBIX U TTPOIOIBHBIX BOJIH.

KoneOmomeecs Teno Kkak UICTOYHHUK 3BYKa.

HaGmonenue oTpakeHusi U NpeJoMIIeHUsI MeXxaHMuecKux BosiH. Habmonenue

uHTEpPEepeHIInU U TudPaKIUU MEXaHUIECKUX BOJH. 3ByKOBOM pPE30HAHC.

HaOnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM U
9acTOTON KOJICOaHUH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, NPEIOMIIEHUE,
nonspuzanus, Au(pakuus, HHTepPepeHITHsL.

Tema 3. Onmuka

['eomeTrpuueckas ontuka. IIpsimonuHeitHOe paclipocTpaHEHUE CBETA B OJHOPOIHOMN
cpene. JIyu cBera. ToueyHbIN HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKkOHbl OTpakeHuUs cBeTa. llocTpoeHue wu300pakeHUl B
IJIOCKOM 3€pKalie.

[Ipenomnennie cBera. 3aKkOHBI MpPEIOMIIEHUS CBeTa. AOCOJIOTHBIN MMOKazaTesb
npenomiieHus.  IlomHoe BHyTpeHHee oTpaxeHue. llpenenbHbli  yros IOJIHOTO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcust ceera. CinoxHbIi cocTaB 6enoro ceeta. L{Ber.

Cobuparone u pacceuBaroniie JuH3bl. ToHkas nuH3a. DOKYCHOE PACCTOSIHUE H
onTHYECKasl cuja TOHKOM JuH3bL. [locTpoeHne wuzo0pakeHuii B coOuparoumx u
pacceuBaromux JuH3ax. @opmyiia TOHKOM JUH3bL. Y BEJIMYEHHE, 1aBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonuoBas ontuka. Untepdepennus cBera. KorepeHTHbIe MCTOYHUKH. Y CIOBHS
HAOJIIO/ICHU MaKCUMyMOB W MHHMMYMOB B HWHTEP(PEPEHLIMOHHOW KapTHHE OT JIBYX
CHUH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa csera. JAudpakiuoHHas pemérka. YcloBUE HAONIOACHMS TJIABHBIX
MaKCHUMYMOB IIPH aJICHUU MOHOXPOMATHUECKOT'0 CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudyecknue yCTpOWCTBA M INPAKTUYECKOE TNPUMEHEHWE: OYKH, JIyIa,
doToanmnapar, NPOEKUMOHHBINA amnmapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA,
TU(ppaKkIMOHHAs PEIIETKA, TOISPOUI.

Jlemoncmpayuu

[IpsimoniHEliHOE ~ PacHpOCTpPAaHEHHE,  OTPAXKEHHWE W MPEJIOMIICHUE  CBETa.
OnTuueckue npudopkI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojenb CBEeTOBO/1a.

HccnenoBanne cBOMCTB M300pakKeHUH B TNH3AX.

Monenu Mukpockorna, teneckomna. Habmonenue

unrepdepennnn ceeta. Habmonenue nudpaxiuu

CBETA.

Ha6monenne nucnepcun cera. [lonyuenue

CIIEKTpPa C IIOMOUIBIO IPU3MBI.

[TomyueHue criekTpa ¢ MoMOIIbI0 AU paKIIMOHHON peméTku. Habmoaenue

NOJIIPU3ALUY CBETA.

Yuenuuecxuii sxcnepumenm, nabopamopuvle pabomoi



W3mepenne nokasarens npenoMiieHus crekna. Mccnenosanue
CBOICTB M300pakeHMit B tnH3ax. Habmonenne nucnepcuu
CBETA.

Pa3nes 6. OcHOBBI clleUAJILHOM T€OPHU OTHOCHTEILHOCTH

['pasnipl IPUMEHHMOCTH KJIACCHMYECKOM MeXaHuku. l[locTynmaTel crnienuaibHOM
TEOPUH OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTb MOJXYJsSI CKOPOCTH CBETa B BaKyyMe,
IPUHLMI OTHOCUTEIBHOCTH DWHILTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM U COKpalleHUue
JUTAHBL.

OHeprusi U UMITYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13b MacChl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPIUs MOKOSL.

Paszpnen 7. KBanroBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®ortonsl. Popmyna [lnanka cBg3u 3HEepruM QOTOHA C €ro YaCTOTOM. DHEprusi u
UMITYJIbC (DOTOHA.
OtkpeiTie U uccnenoBanue ¢Gotoddpdexra. Ombitel A. I'. CronetoBa. 3aKOHBI

doroadpdexra. VYpaBuHenue OIiHmTerHa 11 Qorodddexra. «Kpacnas rpanuman
dotorddexra.

Hasnenue ceta. OmbiTel I1. H. JleGenena.
XUMHUYECKOE JICVCTBUE CBETA.

TexHudyeckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: ($hoTORIEMEHT,
dboTonaTuuk, conHeuHas OaTapes, CBETOAUO/I.
Jlemoncmpayuu

®oto3(PeKT HAa YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GhoTodddekTa.

Ceeronunon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuo o -4acTHI.
[Inanerapnas mozaens aroma. [loctynarel bopa. M3nydenne u nornomenue GOTOHOB MpH
IepexoJie aroMa € OJHOTO YpPOBHS JHEpPruM Ha Apyro. Buael cnextpoB. Cnekrtp
YPOBHEHN DHEPTUU aTOMa BOJOPOJA.

BonHoBeie cBoiictBa wactuil. Bonnsl ae bpoitnsa. KopnyckymnsspHo-BOJTHOBOM
JTyaliu3M.

CHOHTaHHOE U BBIHYX/IEHHOE U3IIyUYEHUE.

TexHuyeckue ycTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: CIEKTPAJIbHBIA aHAIN3
(cnekTpockoIt), Jiazep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Monens onbita Peszepdopna. OnpenencHue
JUIMHBI BOJIHBI JIa3epa.
HaGmroenue TuHevaThIx CeKTPOB u3ayueHus. Jlazep.
Yuenuueckuii sxecnepumenm, nabopamopnsie pabomsi
HaOnronenue nuHeityaToro crnekrpa.
Tema 3. Amomnoe adpo
OKCIIEpUMEHTBI,  JI0KAa3bIBAIOIIME  CJIOXKHOCTh CTpoeHus sjapa. OTKpeiTHE
paguoaktuBHOCTU. OmbiTel Pesepdopma mo ompeneneHuro cocraBa pagroaKTHBHOTO
n3nydenus. CBoiicTBa anb(a-, 6eTta-, raMMa-u3iydyeHus. BrnusiHue paqnoakTUBHOCTH Ha
YKUBBIC OPTaHU3MBI.
OtkppiTHe TIpoTOHA U HeuWTpoHa. Hyxknonnas wmognens sapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio siapa. Mzotomnsl.
Anbda-pacnaa. DIeKTpOHHBIA U TO3UTPOHHBIN OeTa-pacnan. ['amma- u3mydyeHue.
3aKOH paJMOAKTUBHOIO pacraja.
DHeprusi CBsi3U HYKJIOHOB B snpe. SnepHwie cuibl. [ledekt maccwl siapa.
Snepuble peakiuu. JleneHne u CUHTE3 sAI€ED.
Snepnsiii peaktop. TepMosimepHsiii cuHTe3. [IpoOieMbl U MEPCHEKTUBBI SAESPHOM
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIACPHON SHEPTETUKH.
DneMeHTapHbIe YaCTUI[bl. OTKPBITUE IO3UTPOHA.
MeTto1b1 HAOIIOIEHUS M PETrUCTPALIMU dJIEMEHTAPHBIX YacTull. PyHIaMeHTalbHbIE
B3aumoieiicTBusA. EnuHcTBO pusndeckoil kapTuHbl Mupa. TexHudueckue ycTpoicTa
U IIPAKTHYECKOE IPUMEHEHHUE: TO3UMETP, Kamepa
BunscoHa, saepHslil peakTop, aToMmHas 6oMoa.
Jlemoncmpayuu
CuéTurK HOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomoi
HccnenoBanue TpekoB yacTull (110 roTOBbIM (OTOrpadusim).

Pa3nen 8. DjieMeHTbI aCTPOHOMUHM U ACTPOPU3IUKH

Otanbl pa3BuUTUs acTpOoHOMMH. [IpukiiamHOE W MUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro He6a. Co3Be3ausi, sipkue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBUKCHUE.

ComHeyHas cucTeMa.

Comnie. ConHeuHast akTUBHOCTD. McTounnk sHeprun CostHIa U 3BE371. 3BE3/bBI, UX
OCHOBHBIE XapaKTePUCTHUKHU. JlnarpaMma «CIEeKTpaIbHbIM KJIaCC — CBETUMOCTbY». 3BE3/IbI
IJIaBHOM IIOCJIEAOBATEILHOCTH. 3aBHCUMOCTH «Macca — CBETHMOCTBY» JJII 3BE3]D
TJIaBHOHM TOCEA0BAaTEIbHOCTH. BHyTpeHHEe CTpOCHHE



3B€311. COBpEMEHHBIE NIPEICTABICHUS O MPOUCXOXKAECHUN U 3BOOIMKM CoJHIA U 3BE3.
Jrtanel )KU3HU 3BE3.

Mrneunsiii Ilyte — nama [amaktuka. [lonoxkenwe wu nBwkeHue ConHila B
lNanaktuke. Tunel ranaktuk. Paguoramaktuku u KBasapbl. UEpHbIE IbIpBI B spax
TaJIAKTUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66:ma. Pazoeranne rajakTuk.
Teopus bosbioro B3peiBa. PEIMKTOBOE U3ITyUYeHHUE.

MacmrabHas cTpykTypa Bcenennoil. MeraramakTuka.

Hepeménnpie mpoOaemMbl acCTPOHOMUH.

Vuenuueckue nabniooenus

HaGmronenusi HEBOOPYKEHHBIM TIJ1a30M C  HCIOJIb30BAHHEM KOMITBIOTEPHBIX
MPUJIOKEHUM JJI ONPEEICHUS MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE co3Be3a1s1 CEeBEPHOro MOJIYIIAPHS U IPKUAE 3BE3/BL.

Habmronenus B Teneckon Jlynsl, minanetr, Maeunoro [lytu.

O0o01maroee NOBTOpeHne

Ponb ¢u3uku U acTpOHOMHUHM B 9KOHOMHYECKOM, TEXHOJIOTUYECKOM, COIMaIbHON 1
ATUYECKON cdepax NedaTeTbHOCTH 4YeJOBEKa, poJib U MECTO (M3UKHM U acCTPOHOMHU B
COBpPEMEHHON HAy4yHOW KapTHHE MHpa, poiib (hU3MUECKOW Teopuu B (POpPMHpPOBAHHU
MpEeACTaBICHUN O (PU3NYECKON KapTWHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B
001IIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUH O MPUPO/IE.

Me:xnpeamMerHslie cBA3U

Nzyuenue kypca ¢pusznku 6a30Boro ypoBHs B 11 Kitacce OCyIIecTBIsETCS ¢ YUETOM
COJIEPKATENbHBIX MEXIIPEIMETHBIX CBA3EH C KypcaMu MaTEMaTWUKH, OWOJIOTHHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHUHU.

Meoicnpeomemuvle noHAmMUsL, CBSI3AHHBIE C W3YYEHHEM METOJOB HAY4YHOTO
MO3HAHUS: SIBIICHUE, HAYYHBIA (aKT, TUIOTE3a, GU3NUECKas BEITUYHHA, 3aKOH, TEOPUS,
Ha0JI0/IeHHE, SKCITIEPUMEHT, MOJIEIIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka.: peumieHUE CUCTEMbl YPAaBHEHUN, TPUTOHOMETPHUYECKHE (PYHKIIMH:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HMX IPOEKIMHW HAa OCH KOOPJAMHAT, CJIOKEHUE BEKTOPOB, MNPOHU3BOJIHBIC
3J€MEHTapHbIX (YHKIUM, MPU3HAKH TOJI00US TPEYroJIbHUKOB, ONPEACNICHUE IUIONIaAN
IIOCKUX (Uryp u 00bEMa Ted.

buonoeus: >nexrpudeckue SBJICHUS B )KUBOW MPUPOJIE, KOJIeOATEIbHBIE IBYKCHUS
B KUBOM MNPUPOJIC, ONTUYECKUE SBJICHUSA B JKUBOM NPUPOJE, NECUCTBHUE pagualv Ha
YKUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAST CTPYKTypa TBEPIBIX TEN,
MEXaHU3MbI 00pa30BaHMs KPUCTATUIMUECKOM PEIIETKY, CIIEKTPaIbHBIN aHAN3.



l'eoepaghusi; MarHUTHBIE TONIIOCA 3€MIIM, 3aJI€KH MArHUTHBIX Py, (OTOCHhEMKA
36MHOM OBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPSCCHUM.

Texnonocua:  JNHHUM  DJIEKTpONEpenad, TEHEpaTop  IIEPEMEHHOIO0  TOKa,
3JIEKTPOIBUTATENb, UHAYKIIMOHHAS ME€Yb, pajap, paauoNpuEMHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-nieub, MpOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEUHAasi OaTtapes.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOoro mpenmera «®PDusznka» Ha YpPOBHE CpEIHETO OOIIETo
oOpazoBanus (0a30BbIII ypPOBEHB) JOJDKHO OOECIEUUTh JOCTIKEHHE CJIeTYHOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE pe3yNbTaThl OCBOCHUsI yueOHOro mnpenMera «Du3ukay TOJDKHBI
oTpaxaThb  TOTOBHOCTb U  CIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW  BHYTPEHHEH TMO3MIMENW  JIMYHOCTHU, CHUCTEMON  IEHHOCTHBIX
OpHEHTAIIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IEHHOCTSIM POCCHHMCKOrO OOIeCTBa, pacHIMpEeHHE >KU3HEHHOTO OIMbITa M OIbITa
JEATENIbHOCTA B TIPOLECCE pEANM3alMu OCHOBHBIX HAMNPABJICHUN BOCIUTATEIbHON
JIEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasaancKoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YUaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO UJIEHA POCCUICKOr0 O0IECTBA;

MIPUHATHE TPaAULIMOHHBIX 00I1IeYeNIOBEYECKUX T'YMaHUCTUYECKHUX u
JIEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIBHOCTh B MHTEpPECAX I'PAXKJAHCKOTO
o011ecTBa, y4aCTBOBaTh B CAMOYIIPABJIIEHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHUE B3aUMOJICUCTBOBATh C COLIMATbHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSIMY 1 Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM ACSATEIBHOCTH;

2) NATPHOTHYECKOr0 BOCHHTAHUS:

c(hOpMHUPOBAHHOCTb pOCCHUICKOM TPAKIAHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA;
LIEHHOCTHOE OTHOUIEHUE K TOCYAAPCTBEHHBIM  CUMBOJIAM,  JIOCTH)KCHHSIM

POCCHICKUX YUEHBIX B 001acTU (DU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO MTOBEICHHUS;

CIOCOOHOCTh OIICHHWBATh CHTYallMI0 M TPUHUMATh OCO3HAaHHBIC PEIICHUS,
OPHUCHTHUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCIIC B
JIEeSITEIIbHOCTH YUYEHOTO;

OCO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYMBOTO OYAyILEro;

4) 3¢TeTHYECKOro BOCHHTAHMUSA:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOYAsk ICTETHKY HAyYHOTO TBOPUYECTBA,
Hpucymiero GU3NIecKor HayKe;



5) TpyaoBoro BocnuTaHus:

UHTEpEC K Pa3Nu4IHbIM cdepaM MpohecCHOHANBHON AEATEIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIA BHIOOp OyIyIei
npo¢eccuu U peaar30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpPa30BaHUIO B OO0JIACTH
(GU3MKH HA TPOTSHKEHUH BCEH JKHU3HH;

6) 3K0JIOrHYECKOro BOCHHTAHMS:

c(OPMHUPOBAHHOCTh ~ JKOJOTMYECKOH  KYJIbTYpBl, OCO3HaHHWE TJIOOATBHOTO
XapakTepa SKOJIOTUIECKUX MPoOIieM;

IUTAHUPOBAHUE U OCYIIECTBICHHE IEUCTBUI B OKpY KalOIIEeH cpeie Ha OCHOBE
3HaHUSA LeJIel YCTOMYHUBOr0 Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHrue  OmbITa JESITEIbHOCTH  OKOJOTMYECKOW  HANpaBIIEHHOCTH  HA
OCHOBE MMEIOINXCSl 3HAHUHN 0 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs GU3NYECKON HAYKH;

OCO3HaHUE LIEHHOCTU HAy4YHOH NEeSTeNbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUYECHMS
¢U3MKM  OCYWIECTBIISATh  MPOEKTHYI0 M HMCCIEAOBATENbCKYIO  JIESTENbHOCTD
WHIUBHYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEpPcadbHbIe yueOHbIe 1eiicTBUsi BazoBble
JIOrH4ecKHe J1eficTBUA:
CaMOCTOSATEIbHO (bopMyIMpOBaTH U aKTyaJIu3upoBaTh npodiuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNATh LENU JeATeNbHOCTH, 3aJaBaTh HapaMeTpbl M KPUTEPUH HUX
TOCTHKCHHUS;
BBIABIISITH ~ 3aKOHOMEPHOCTH U TPOTUBOPEUUS B paccMaTpuUBaeMbIX
(U3NYECKUX SBICHUSAX;
pa3pabaTbIBaTh IJIaH pEIIEeHHUs MPOOJIeMBbl C Y4ETOM aHAINU3a UMEIOIIHUXCS
MaTepUAIBbHBIX 1 HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B A€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LeJISIM, OLIEHUBATh PUCKU MOCIEICTBUI 1A TEIIbHOCTH;
KOOPJIMHUPOBATH U BBIIOJHATH  paboTy B YCIOBHUSAX  PEAIBHOTO,
BUPTYQJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;
Pa3BHUBATh KPEATUBHOE MBIIUICHUE MTPH PEUICHUH )KU3HEHHBIX MPOOIIEM.
ba3osble uccienoBaTe/IbCKHe AeHCTBUS:
BJIJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHITUAMUA M METOJAMH
(du3nuecKol HayKH;



BJIaJIeTh HaBBIKAMHU Y4YeOHO-HCCIIEOBATEIBCKOM M TPOEKTHOM IEeATENTbHOCTH B
obOnacT (PU3HUKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOMCKY METO/I0B
pemieHuss 3aaady  (PU3MYECKOTO COAEp)KaHUs, IPUMEHEHUIO PpA3JIMYHBIX METOOB
NO3HAHMUS;

BJAJ€Th BUJAMH  JIEATEIILHOCTH 10 TIOJyYEHUIO HOBOI'O 3HAHUA, €ro
UHTEpIpEeTaIiy, TpeoOpa3oBaHNI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYalHsX, B
TOM YHCJI€ TIPU CO3/IaHUH YUE€OHBIX IPOEKTOB B 00J1aCTH (PU3UKU;

BBISIBJIATh IPUYMHHO-CIICZICTBEHHBIE CBS3M U aKTyaJIM3UpPOBATh 33]ady, BbIABUTaTh
TUIOTE3y €€ pelieHns, HaXOJAUTh apryMEHTHI IS I0Ka3aTelbCTBA CBOMX YTBEPIKICHHM,
3aJ1aBaTh MMapaMeTPhl U KPUTEPUH PEIICHIS;

aHAJIM3UPOBATH IMOJIYYEHHbIE B XOJI€ PELIEHUS 3aJaud pe3yJsIbTaThbl, KPUTHUECKU
OLIEHHBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCJIOBUSX;

CTaBUTh W  (opMynHpoBaTh COOCTBEHHBIE 3ama4d B  0Opa30OBaTEIbHOU
JEeSITETFHOCTH, B TOM YHUCIIE TIPY U3yYCHUH (PH3UKH;

JlaBaTh OIIEHKY HOBBIM CHTYAIIHSIM, OLIECHUBATh TPHUOOPETEHHBIH OTIBIT;

yMETh TEpPeHOCUTh 3HaHWs 1O (U3NKE B  MPAKTUYECKyl0  00JacTh
KU3HEJESTEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JaCTel; BEIIBUTATh

HOBBIE UJICH, TIPEJIaraTh OPUTUHAIBHBIC TIOIXOIbl M PEIICHHUS; CTABUTh

npo0JieMBbl U 337a4H, JOMYCKAIOIINE albTePHATUBHBIE PEILICHHUS.

Pab6ora ¢ nndopmanmeii:

BJIAJICTh HABBIKAMH TMIOJy4YeHHUS WHPOpMAIMK (PU3UIECKOTO COACpXKAHHUS W3
UCTOYHMKOB  PAa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYLIECTBISTh IOMCK, aHAJIU3,
CHUCTEMAaTH3allMI0 M MHTEPHpeTanuio HHPOPMAIMKU paA3IUYHBIX BHIOB U  (GopM
Tpe/ICTaBIICHUS;

OIIEHUBATH JJOCTOBEPHOCTH MH(OpMAITH;

UCIOJIb30BaTh CPEACTBA MH()OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHNN KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 337a4 C COOI0ICHIEM
TpeOOBaHMII JPrOHOMHKH, TEXHUKH O€30MAaCHOCTH, THUTHEHBI, PECypcocOepeKeHMs,
IPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJCPXKAHMS B Pa3IUYHBIX (hopMarax ¢ yd&ToM
Ha3HayeHusi MHGOpMALMKM W 1€JIEBOM ayJUTOPUU, BbIOMpass ONTUMAJIbHYIO (opMy
NPEICTABJICHUS U BU3YyaJIU3aL1H.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:
OCYILIECTBJISATH OOIICHUE HAa ypOKax (PU3UKHU U BO BHE-YPOUHOU JESTEIHLHOCTH;



pacrno3HaBaTh NPEIMOCHIIKNA KOHMIUKTHBIX CUTYAIUNA U CMSTYATh KOH(DIUKTHL,

Pa3BEPHYTO U JOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM S3bIKOBBIX
CPEACTB;

MIOHUMATh M UCIOJb30BATh IPEUMYIIECTBA KOMAHJHOM UM WHIWBUAYaJIbHOU
paloTsI;

BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JEHCTBHI C yUETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEH KaXKJI0r0 YJeHa KOJJIEKTUBA;

IPUHUMATH LIEJIM COBMECTHOM JESITENBHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
JEUCTBUS TIO €€ TOCTHUKEHUIO: COCTABIATH IIJIaH JCUCTBUM, paCIPEICIIATh POJIA C YUETOM
MHEHUHN YYaCTHUKOB, 00CYKJIaTh Pe3yJbTaThl COBMECTHOM paboThI;

OIICHMBATh KAa4e€CTBO CBOETO BKJIaJia M KaXKIOTO YYaCTHMKAa KOMAaHIbI B OOUIUit
pe3yIbTAT MO pa3pabOTaAHHBIM KPUTEPHUSIM,

Ipe/uiaraTb  HOBBIE  IPOEKTHI, OLEHUBATh HWJEW C IIO3ULIUM HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;

OCYUIIECTBJISITh O3UTHUBHOE CTPATETMUYECKOE MOBEJICHHUE B PA3IMYHBIX CUTYaLHSX,
MPOSIBJISITE TBOPUYECTBO M BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIe yHHUBepcaJibHble Yy4eOHble [eicTBHSA
Camoopranuzanms:
CaMOCTOSITEIIbHO OCYIIECTBIIATH M03HABATENIbHYIO AEATEIBHOCTD B 00JIaCTH (PU3UKHU
¥ ACTPOHOMMH, BBISIBJIATH IPOOJIEMBI, CTABUTH U (POPMYIMPOBATh COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHUs PACUETHBIX M KAYECTBEHHBIX 3a7ad,
IUIAaH  BBINIOJIHEHUSA TNPAKTUYECKOW palboThl ¢ Y4YETOM HMEIOIIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;
JIaBaTh OLICHKY HOBBIM CUTYyalVsIM;
pacimupaTh paMKi y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH; AenaTh
OCO3HAaHHBIA BBHIOOp, AapryMEHTHpPOBaTh e€ro, OpaTb Ha cels
OTBETCTBEHHOCTh 3a PEIICHUE; OLICHUBATh
MPpUOOPETEHHBIHN OIIBIT;
croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSIBICHUIO 3PYIUIMH B 00JacCTH (PU3MKH,
MOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH yPOBEHb.
CaMOKOHTPO./1b, YJMOIMOHAJIbHBIN HHTEJIEKT:
JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISAM;
BJAJIeTh HaBbIKAMM I103HABATEJIbHOM pe(rIeKCHMH KaKk OCO3HaHUS COBEpIIAEMbIX
JIEUCTBUM U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;



UCIOJIb30BaTh MPUEMBI peiieKkcHn NIl OIICHKU CUTYallMd, BEIOOpa BEPHOTO
peleHus;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO IMPUHUMATH PEIICHHS IO X
CHIDKEHHUIO;

NpUHUMATh MOTHMBBI M apryMEHThl JpPyTrUX TMpU aHalu3e pe3yJbTaToB
NeSITeITbHOCTH;

MPUHUMATh ce0s1, TOHUMAask CBOM HEJIOCTATKH U JOCTOWHCTRBA;

OpUHUMATh MOTHBBI M apryMEHThl JpPYyruX TMpU aHaIU3€ Pe3yJIbTaToB
NeSITEITLHOCTH;

MPU3HABATH CBOE MPABO U MIPABO APYTUX HA OIIHOKH.

B mpouecce mOCTMXKEHMSI JTHMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IMPOTPaMMbl IO
dbu3uKe A ypOBHS CPEHEr0 00IIero 00pa3oBaHus y 00yUYaroIIMXCsl COBEPIICHCTBYETCS
SMOIIMOHAJIBLHBIN UHTEJUIEKT, IPENoIaraoiuii copMUpOBaHHOCTS:

CaMOCO3HaHMsl, BKJIIOYAIONIIETO CHOCOOHOCTh MOHMMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAILHOUN chephl, OBITH
YBEpPEHHBIM B ce0e€;

CaMOpETYJIMPOBAHMsI,  BKIIOYAIOIIETO  CaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTb 32 CBOE MOBEJIEHUE, CIIOCOOHOCTh aIallTUPOBATHCS K IMOLMOHAIBHBIM
WU3MCHCHHSIM | MPOSIBIISITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIUU, BKJIIOYAIONICH CTPEMJICHHE K JIOCTMDKCHHUIO IIETU |
yCcHexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHME JCHCTBOBATh HCXOJs M3 CBOUX
BO3MOKHOCTEM;

OMIIATUH, BKIIOYAIONMIEH CHOCOOHOCTh TOHUMAaTh SMOIMOHAIBHOE COCTOSHUE
NPYTUX, YYUTHIBATh €T0 TPH OCYIICCTBICHUN OOIIECHUS, CIIOCOOHOCTh K COYYBCTBHUIO H
COTIepEKUBAHUIO;

COIMAJIHBIX HAaBBIKOB, BKJIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C
JIPYTUMH JIFOJIEMH, 3a00TUTHCSI, IPOSIBIISITH HHTEPEC U pa3peniaTh KOH(PIUKTHI.

INPEJMETHBIE PE3YJIbTATbBI

K xonmy oOyuyenuss B 10 kiacce mpeaMeTHBIE pe3ybTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXxaTh ¢(hOPMHUPOBAHHOCTh y 00Yy4aIOIUXCS YMEHUH:

JEMOHCTPUPOBAaTh Ha MpHUMepax pojlb U MecTo (GU3MKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbI MHUpPa, B DPa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOMN AEATEIBHOCTH JIOJICH;

YUUTBIBaTh  TpaHUIBl TPUMEHEHHUS  U3YUYEHHBIX  (PU3MUYECKUX  Mojejeil:
MaTepuaslbHas TOYKa, MHEpLUaJIbHAs CUCTeMa OTCY€Ta, aOCONIOTHO TBEPAOE Telo,
UJCAbHBIM a3, MOJEIM CTPOCHMS Ta30B, KUIKOCTEM M TBEPIBIX TeEJ, TOYECUHBIN
ANEKTPUUYECKHUH 3aps]l IPpH PEIIeHUH (PU3NYECKUX 3a/1a4;



pacnio3HaBaTh (pu3uMYecKue sBICHUS (MPOIECCh) W OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSPHO-KUHETUYECKOW TEOPUM CTPOEHHUSI BEIIECTBA U
JNEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUXEHUE,
CBOOOJIHOE TaJIeHUEe Tel, ABUKEHHE MO OKPY)XKHOCTH, WHEPIHS, B3aUMOJECHCTBUE TEI,
muddy3usi, OpOYHOBCKOE JBMKCHHE, CTPOCHHE JKUIKOCTEH W TBEPIBIX TEN, U3MEHEHUE
o0béMa Tel MpU HarpeBaHWM (OXJIAKIEHUM), TEIJIOBOE pPaBHOBECHE, HCIapeHue,
KOHJICHCAIIMs, IUIABJICHUE, KPUCTAIIU3ALIMS, KUTIEHHE, BIAXKHOCTh BO3AYyXa, MOBBIIICHHUE
JIaBJICHUS Ta3a MPHU €ro HAarpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEKY MapameTpaMu
COCTOSIHMS Ta3a B U30MPOLIECCaX, JICKTPU3ALUS TEN, B3AUMOJACHCTBUE 3apsI0B;

OMHCHIBATb MEXAHUYECKOE [IBI)KEHUE, UCIONb3ysl (U3MUYECKHE BEITUYHMHBIL:
KOOpAWHATa, MyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA, UMITYJbC
Tela, KWHETUYECKass OJHEprus, TMOTEHIHUATbHAs DJHEpPrus, MeXaHW4yeckas paloTa,
MeXaHU4ecKasi MOIIHOCTb; MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3MUECKHI CMBICIH
UCIIOJIb3YEeMbIX BEJIMYMH, WX OOO03HAYEHUS W EIUHUIBI, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIHE TAHHYIO (PU3HUYECKYIO BEITUYMHY C APYTHUMH BEIIMYUHAMU;

OIKCHIBAaTh U3YUYEHHBIC TEIJIOBBIC CBOMCTBA TEJ M TEIUIOBBIEC SIBICHUS, UCIOJIb3YSI
¢dusznueckre BEIMYMHBL: JaBJICHUE ra3a, TeMIeparypa, CpelHssl KUHETUYEeCKas dHEprus
XA0THYECKOTO  JIBWXKEHMSI MOJIEKYJl, CPEAHEKBAJpPAaTHUUHAsI CKOPOCTb  MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, padoTa rasza, Kod(PPHUIHUEHT MOJIE3HOTO
NEHCTBUSL TEIUIOBOTO JBUTATeNsl; MPU OMHCAHUM TMPABUIBHO TPAKTOBaTh (PU3WYECKUN
CMBICIT MCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAYECHHS] M €JAMHMIIBI, HAXOAUTH ()OPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3WYECKYIO BETMIMHY C APYTHMH BEIMINHAM;

OIKCHIBATh HW3YYEHHBIE HJIEKTPUUECKUE CBOMCTBA BEIIECTBA U BJIECKTPUUYECKHUE
SBJICHUS (TPOIIECCHI), HUCIOJB3YS (PU3UYECKUE BEIUYUHBI: DIIEKTPUUYECKUN 3apsii,
3JIEKTPUYECKOE T0JIE, HANPSKEHHOCTD MOJIA, NOTEHUHAN, PAa3HOCTh MOTEHLIHAJOB; MPH
OTMHMCAaHWU TPABUIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOJIB3YEMBIX BEIUYUH, HX
0003HaYeHUsI W EAMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3HMYECKYIO
BEJIMYMHY C APYTUMU BEITMYUHAMU;

aHaJTU3UPOBATH (PU3UYECKUE TIPOIECCHI U SIBJICHUS, UCTIONIb3Ys (PU3UIECKUE 3aKOHBI
M TPUHLUIBL 3aKOH BceMupHoro TtsarotreHus, I, II w III 3akonsl HeroToHa, 3akoH
COXpaHEHMS MEXAHUYECKONW HSHEPruu, 3aKOH COXPaHEHUsT UMIIYJIbCa, MPUHIIUI
CyNepro3ullMd CHWJ, TPUHIMUII PaBHOMNPABUS HMHEPIHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUI0 CTPOCHHMS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpenHell KUHETUYECKOW OHHEPruH TEIUIOBOTO JBIKEHHUS MOJIEKYJT C aOCOJIOTHOU
TEMIEPATYPOM, MEPBBIM 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHUS AJIEKTPHYECKOrO
3apsiaa, 3akoH KysoHa, mpu 3TOM pas3iavyarh CIOBECHYIO



(GopMyTUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHUE M YyCIOBHsS (TpaHUIIbI,
00JacTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIUIBI JIEHCTBHS MAallWH, MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBUS HMX O€30MacHOr0 HCIOJIb30BaHUS B IOBCEIHEBHOMN
KU3HU;

BBITMOJIHITH SKCIEPUMEHTHI TI0 UCCIIEOBAHNIO (DU3MUECKUX SBICHUH U IPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHUH, Npu 3TOM (OPMYyIHPOBATH
npobiemy/3afady M TUNOTE3Y Y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHNUS, TIPOBOIUTH OIBIT M (POPMYIHPOBATH BHIBOJIBI,

OCYILECTBJISTH MPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEJIMYUH, IPU 3TOM
BbIOMpaTh ONTUMAJbHBIA CIOCOO HM3MEPEHUS U MCIOJIb30BATh H3BECTHBIE METO[bI
OLICHKH IIOTPEIIHOCTEN U3MEPEHM;

UCCIIEZIOBATh 3aBUCUMOCTU MEXIY (U3NYECKHUMH BETUYMHAMHU C HCIIOJIb30BaHUEM
OPSIMBIX U3MEPEHMI, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATh PE3yJIbTaThl
NOJyYEeHHON 3aBUCUMOCTH (PM3MYECKHUX BEJIWYMH B BHUJAE TaOiull U rpaduKoB, IeiaTh
BBIBO/IBI 110 PE3YJIbTATaM UCCIIEI0BAHUS;

coOiroaTh mpaBmiia 0€30MacHOTO TPy/Aa MPH MPOBEICHUH HCCISIOBAaHUA B paMKax
y4e€0HOI0 SKCIEPUMEHTa, Y4eOHO-HCCIEeI0BATENbCKOM U IMPOEKTHOW JEATENIHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOTO 00OPYAOBAHHMS;

pemaTth pacy€THhIE 33/a4d C SIBHO 3aJlaHHON (U3NYECKONH MOJIENBI0, MCIOJB3YS
¢du3znueckre 3aKOHBI M TMPUHIMUIBI, HA OCHOBE aHAM3a YCJIOBUS 3aJladyl BbIOUpPATH
($U3nYEeCcKy0 MOJIEIb, BBIICTATh (PU3NUECKHE BEJIMYMHBI U (DOPMYJIbI, HEOOXOIUMBIE JUIS
e€ pewieHus, NMPOBOAUTH PACYEThl M OLICHMBATH PEAIBHOCTH IOJYYEHHOIO 3HAYCHHUS
(bU3UYECKON BETUUNHBI;

pemiaTb KadeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUYUBYIO
LENOYKY PaCCyXJACHUM C OIOPOM Ha HW3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznvecKue SBICHUS;

WCITIOJIb30BaTh pu pelieHnn y4eOHbIX 3a1a4 COBpPEMEHHbIE

UH(GOPMAIIMOHHBIE TEXHOJIOTUHU JJIsi IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U

IpEICTaBICHUS YUeOHOM U HAyYHO-TIOMYJIAPHON HH(POPMAIINH, TIOTYYECHHON U3
Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOIYYaeMyt0 HHPOPMAIHUIO;
OPUBOAUTH IPUMEPHI BKJIA/1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE TIPOLIECCOB  OKPYXKAIOIErO0 MHpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B IOBCEIHEBHOW XU3HM IS

oOecrnieueHus: 0€30MaCHOCTH MpU OOpaIIeHUu ¢ MPUOOPaMU U TEXHUYECKUMU



yCTPOMCTBAMH, JJISi COXPAHEHUS 3J0POBbSI M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPY>KAIOIIEN CPEAE;

paboTaTh B rpyIie ¢ BHITOJHEHHEM Pa3IUYHBIX COIUAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy TpyMNIbl, palUMOHAIBHO pacHpelessTh OO0S3aHHOCTH M IUJIAHUPOBATH
NESATENBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBaTHO OLIEHUBATh BKJAJ KAKIOTO W3
YYaCTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOU MTPOOIIEMBI.

K xonmy oOyuenust B 11 kjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh c(HOPMUPOBAHHOCTh Yy 00Yy4aIOIIUXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha MpHUMEpax poidb W MecTo (PU3MKH B (POPMUPOBAHUH
COBPEMEHHOM HAay4YHOM KapTUHbl MuUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B IIPAKTUYECKOW JEATEIBHOCTU JIIOAEW, LEINOCTHOCTh M EJUHCTBO
¢u3nyeckoil KapTUHBI MUPA;

YUHUTHIBATh TPaHUIIbl MPUMEHEHUs H3YyUYEHHbIX (PU3MUECKHX MOJENEH: TOYEUHBIN
INEKTPUYECKUN 3apsf, JIyd CBETa, TOUECUHBIM MCTOYHUK CBETa, AJAEpHAs MOJEIb aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO $i/Ipa MPH pelIeHnn GU3NIECKUX 3a/1ay;

pacno3HaBath (GuU3MYECKUE SIBIEHUS (Tpolecchl) U OOBICHATH MX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMMKM M KBAaHTOBOW (DM3MKHU: 3IJIEKTpUUYECKas IMPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJECHCTBUE
MarHuTOB, 3JIEKTPOMATrHUTHAS MHIAYKIMS, AEMCTBME MarHUTHOTO IOJIA HA MPOBOJHMK C
TOKOM U JIBWXKYIIMICS 3apsifl, 2JIEKTPOMarHUTHbIE KOJIEOAHUSI U BOJIHBI, IPSIMOJIMHEITHOE
pacrnpocTpaHeHHEe CBeTa, OTPaKEHHUe, MpeomiieHue, UHTepdepeHuus, Iudpakuus H
nonspu3anus CBeTa, AUCIepcHs cBera, (oTtornekrpuueckuii 3¢ dext (potosrddexr),
CBETOBOE JIaBJICHHWE, BO3HMKHOBEHHE JIMHEHYaTOro CHEeKTpa aroMa BOJOpOJa,
€CTECTBEHHAs U MCKYyCCTBEHHAs PaJMOAaKTUBHOCTB;

ONMCHIBATH H3YUYEHHBIE CBOWCTBA BELIECTBA (JIEKTPUYECKUE, MAarHUTHBIE,
ONTUYECKHE, AIEKTPUUYECKYIO MPOBOJUMOCTb PA3IMYHBIX CpPEl) M 3JIEKTPOMarHUTHbBIE
ABJIEHUS (IIPOLIECCHI), UCIIOJIB3YSl (PU3NUYECKUE BEIUUMHBI: 3JEKTPUUYECKUI 3apsj, cuia
TOKa, JJIEKTPUYECKOE HAaIpsDKEHHE, JJIEKTPUYECKOE CONPOTHUBIEHHUE, Pa3HOCTh
MOTEHIMAJIOB, AEKTPOABMKYILAs cujia, paboTa TOKa, MHAYKIMS MarHUTHOT'O TOJIsI, CHJIa
Awmnepa, cuna JlopeHna, HMHIYKTUBHOCTb KATYyLIKH, DJHEPIUs JJIEKTPUYECKOTO H
MarHuTHOTO TOJIeH, TIEpPUOJl U YacToTa KoJjiebaHu B KojieOaTeNIbHOM KOHTYpE, 3apsia U
CHWJIa TOKa B IIpollecceé TapMOHMYECKHUX BJIEKTPOMArHUTHBIX KoJieOaHWi, (OKycHOe
paccTosIHME M ONTUYECKas CWiIa JIMH3bl, IPA OIMCAaHUU NPABWIBHO TPAaKTOBATh
(U3NYECKHII CMBICI HCIIOIb3YEMBIX BEJIMUMH, UX O0O3HAUEHHS U €IUHMIIbI, YKa3bIBaTh
(opMyITBI, CBSA3BIBAIOIINE JAHHYIO (GU3NIECKYIO BEIMYUHY C IPYTUMHU BEIMYHHAMU,



OTHCHIBATh M3yUYCHHBIC KBAHTOBBIE SIBIICHUSI U MPOIIECCHI, UCTIONIB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YAaCTOTA CBETA, YHEPTUS
U UMITyJIbC (POTOHA, IEPUOJ TIOTypacmaja, SHEPTHsl CBA3M aTOMHBIX sJep, IPU OMHCAHUU
MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIIOJIb3YEMBIX BEIMYUH, UX 0003HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOMIME NAaHHYIO (U3WYECKYI0O BEIMYUHY C
JIPYTUMH BEJIMYMHAMU, BBIYUCISTH 3HAaUCHHE (PU3NUECKON BEIMYMHBL;

aHAIM3UPOBATh (PU3UYECKUE MPOLIECCHI U SBJICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHBI
U NpUHUUIBL 3aKk0H OMa, 3aKOHBI MOCIEI0BATEILHOIO U MapajuleIbHOIO0 COEIWHEHUS
MPOBOJIHUKOB, 3aKOoH Jlkoyns—JIeHIla, 3aKOH AJIEKTPOMArHUTHOM WHAYKIMH, 3aKOH
NPSMOJIMHENHOTO pAacClIpOCTPAHEHUsI CBETA, 3aKOHBl OTPaXEHUS CBETA, 3aKOHBI
NpeIOMJICHHsI CBETa, ypaBHeHHe OiiHInTeitHa it ¢doTodddexra, 3aKOH COXpaHEHHS
JHEPIUM, 3aKOH COXPAHECHUS MMILYJIbCA, 3aKOH COXPAHEHHs JIEKTPUYECKOIO 3apsja,
3aKOH COXPAaHEHHUSI MACCOBOTO YMCIIA, MOCTYNaThl bopa, 3aKOH paJnOakTUBHOTO paclaja,
OpyU STOM pas3finyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPKEHUE U yCIIOBUS (TpaHUIIBI, 007IaCTH) TPUMEHUMOCTH;

ONPENEIATh HAIPABJICHUE BEKTOPAa MHAYKIMM MArHUTHOTO IIOJISI IPOBOJHHUKA C
TOKOM, cuiibl Amnepa u cuibl JlopeHna;

CTPOUTh U ONMCHIBATh HM300pa)keHHE, CO37aBacMoe IJIOCKHM 3€pKajloM, TOHKOM
JIMH30M;

BBITIOJIHATH AKCIIEPUMEHTHI [0 UCCIICOBAHUIO (PU3MUECKUX SIBJICHUH U MPOIIECCOB C
UCIIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HU3MEPEHUil: Tpu 3TOM (HOPMYIHPOBATH
npobiemy/3aiady W THUIOTE3y Y4eOHOro OHKCHEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEJI0KEHHOTO 000y A0BaHMUSI, TIPOBOUTH OMBIT U POPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBJISATH MPSMbIE U KOCBEHHbIE U3MEPEHHS (PU3NYECKUX BEJIIUYUH, IIPU I3TOM
BBIOMPATh ONTHMAJILHBIA CHOCOO WM3MEPEHHs] M WCIOJIb30BaTh HW3BECTHBIE METOJIBI
OLICHKH IOI'PEIIHOCTEH H3MEPEHNM;

UCCJIEIOBAaTh 3aBUCUMOCTU (PU3MYECKMX BEJIIMYMH C HUCIOJIb30BAHHEM MPSMBIX
U3MEpPEHUH: TMpU OSTOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHPOBATH PE3yIbTAThI
MOJIYYCHHON 3aBUCHUMOCTH (PH3UYECKUX BEJIUYWH B BHJIE TAOIUIl U TpaduKOB, JeNaTh
BBIBO/IBI 10 PE3yJIbTaTaM UCCIEA0BAHUS;

coOmro1aTh MpaBmiia 6€30MacHOro TPyAa MPU MPOBEICHUH UCCIIEAOBAHUNA B paMKaxX
y4eOHOTr0 SKCIEPHUMEHTa, y4eOHO-UCCIEeNOBATENBCKONM U MPOSKTHOU NEATENbHOCTU C
UCII0JIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U JJaOOpaTOPHOTO 000pYI0BaHMS;

pemath pacu€THbIC 3a/1a4yd C SBHO 33/JIaHHOM (DU3UYECKOW MOJIENbIO, MCTOJb3Ys
dbuznueckre 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7auu



BBIOMpaTh (U3MYECKYI0 MOJENb, BBLACTATh (pU3MUeckue BeNUYUHBI U (HOPMYIIHI,
HEOOXOoAMMBIE ISl €€ pEeIICHHs, NPOBOAUTh pacdy€éThl M OIECHHWBATH PEATbHOCTD
TIOJTyYE€HHOTO 3HAaYeHUS (PU3NIECKON BEITMYUHBL;

pemaTte KadeCcTBEHHBbIC 3a/layd: BBICTPAMBATH JIOTUYECKH HETPOTHBOPECUYUBYIO
LEMOYKy pacCy X JeHUH C ONOpOd Ha U3YUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

UCII0JIb30BaTh npu peleHun yueOHBIX 3a71a4 COBPEMEHHbIE

uH(OPMAIOHHBIE TEXHOJIOTUH JIJIsl TIOMCKA, CTPYKTYPHUPOBAHMS, HHTEPIIPETALIIH U

IpECTaBICHUsI Y4eOHON 1 HAyYHO-TIOMYJIIPHON HH(POPMAINH, TOTYUYECHHON U3
pa3IMYHBIX HUCTOYHUKOB, KPUTHUECKH aHAJTM3UPOBATH TIOTydaeMyl0 HHPOPMAIIHIO;
OOBSCHATh  NPHUHUUIBI JEHCTBUS MallluH, IpuoopoB U TEXHUYECKUX
YCTPOMCTB, pa3ianyaTh YCIOBUS UX O€30MAaCHOTO MCIIOJIb30BAHUS B TTOBCEAHEBHON

KU3HU;

OPUBOAMUTH MPHUMEPhl BKJIAZa POCCUHCKUX M 3apyOekHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PAa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHUUECKHUE 3HAHUS MO (U3MKE B IOBCEJIHEBHOM XKU3HU IS
obOecrieueHus: 0€30MACHOCTH TIpH  OOpalleHuH C NOpudopaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, /JISI COXPAHEHUS 3/I0POBBbSI M COONIONEHUS HOPM 3KOJOTHYECKOTO
MOBEICHUS B OKPY>KaIOIIEil Cpese;

paboTaTh B rpynie ¢ BBHIIOJHEHUEM PA3IMYHbIX COLUAIBHBIX pOJIeH, IIIAHUPOBATh
paboTy TpymNmel, paMOHAIBHO paclpeiesaTh OOS3aHHOCTH M IUIAHUPOBATH
JEeSITEeTLHOCTh B HECTAHJIAPTHBIX CUTYallMsX, aJCKBATHO OIEHUBATh BKIIAJ KaXKIOTO M3
YYaCTHUKOB IPYIIIbl B pELIEHUE pPAaCCMaTPUBAEMOU MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHME 10
KJIACC

KosnuecTBo 4acoB JJIEKTPOHHBbIE
HaumeHoBaHuUe pa3iejioB M TeM (
uu(ppoBbIe)
° K I
Ne n/m IIPOrpaMMBbl Beero OHTPOJIbHBI PAKTHYECKH oGpazOBATEABHBIE
e padoThI e padoThbI
pecypcbl
Paznea 1. ®PUBUKA U METOAbI HAYYUHOI'O TIO3HAHUA
1.1 du3rKa ¥ METOIbI HAYyYHOT'O TTO3HAHMS] 2 BrbmuoTexa ITOK
https://m.edsoo.ru/7f41b
f72
Htoro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmorexa TIOK
https://m.edsoo.ru/7f41b
f72
29 Tunammia 7 bubnuotexa [{JOK
https://m.edsoo.ru/7f41b
f72
2.3 3aKOHBI COXpaHCHHUS B MEXaHUKE 6 1 1 bubmotexa HOK
https://m.edsoo.ru/7f41b
f72
Htoro no pazneny 18
Paznea 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubnuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41b
fr2



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

bubnmmnorexa 1HOK

3.2 OCHOBBI TEpPMOJIMHAMUKHU 10
https://m.edsoo.ru/7f41b
72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubanoreka [HOK
' Da30BbIE TIEPEXO I https://m.edsoo.ru/7f41b
72
Utoro no pazaeny 24
Paznen 4. DJIEKTPOANHAMMUKA
but6mmnorexka 1HOK
4.1 DJEeKTpPOCTaTUKA 10
P https://m.edsoo.ru/7f41b
72
49 IToCTOAHHBIN DIIEKTPUUYECKUN TOK. 12 bubanoreka [HOK
' Toxu B pa3snmuYHEIX cpenax https://m.edsoo.ru/7f41b
72
Utoro no pazaeny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KJIACC

KosuvecTBo 4acoB JJIEKTPOHHBbIE
HaumeHoBaHuUe pa3iejioB M TeM (
nuppoBbIe)
Ne i/ Konrtpoabhbl | IlpakTuueckn
I | pporpaMmsl Bcero . paﬁf))n)l ) [I))aﬁOTbl 00pa3oBaTebHbIe
pecypchl
Pazpnen 1. DJJIEKTPOJNHAMHUKA
11 MarunutHoe noJie. DJIeKTpOMarHuTHAsI 11 1 3 bubmorexka 1IOK
' VH]TY KM https://m.edsoo.ru/7f41c
97c
Hroro no pasneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
51 MexaHu4ecKue 1 3JeKTPOMarHuTHhIE 9 1 bu6mmorexka 1IOK
' KoneOaHus https://m.edsoo.ru/7f41c
97c
29 MexaHu4ecKue 1 3JEKTPOMarHuTHhIE 5 1 bubmmorexka 1IOK
' BOJIHBI https://m.edsoo.ru/7f41c
97c
23 Onrika 10 3 bubmoreka [{OK
' https://m.edsoo.ru/7f4lc
97c
Uroro no pazneny 24

Pasnen 3. OCHOBBI COEIIMAJIBHOW TEOPUHU OTHOCHUTEJBHOCTH

3.1

OCHOBBI crielIUaIbHON TEOPUU
OTHOCHUTEILHOCTH

4

1

bu6morexa 1{OK

https://m.edsoo.ru/7f41c
97c



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

Hroro o pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAHTOBOU OITHUKH 6 Bubmiorexa HOK
https://m.edsoo.ru/7f41c
97c
4.2 Crtpoenue aroma 4 bubmorexa [TOK
https://m.edsoo.ru/7f41c
97c
4.3 ATOMHOE S1IpO 3) bubmmorexa HOK
https://m.edsoo.ru/7f41c
97c
Utoro no pazneny 15

Pasznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOOPU3IUKHU

bu6mmorexka 1IOK

5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKU 7
https://m.edsoo.ru/7f41c
97c
HTtoro mo pazneny 7
Pa3znen 6. OBOBIIAIOIIEE ITOBTOPEHUE
6.1 Oo6o0maroriee TOBTOPEHHE 4 bubmmotexa LOK
https://m.edsoo.ru/7f41c
97c
Htoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE INNTAHUPOBAHME 10

KJIACC
KosmnuecTBo 4acoB JJIEeKTPOHHBbIE
Ne Hdara
uudposbie
TeMa vDoKa Kontpoabhnsbl | IIpakTuueckn
n/n yp Bcero ¢ pagori & paoTss M3YYeHUS|  o6ha30paTebHBIe
pecypchbl
dusznka — HayKa o IpUpPOJE.
1 HayuHble METO/1bl IO3HAHUS 1 brbmmorexa LOK
OKPYKAIOTIEro MHpa https://m.edsoo.ru/ff0c3
2e2
Posb 1 MecTo Qpu3uku B
2 (opMHUpPOBaHUHN COBPEMEHHOM 1 Bubmiorexa LIOK
HAYUHON KAPTHHBI MUDA, B gttgs.//m.edsoo.ru/ffOCS
IIPAKTUYECKON JEATEIbHOCTU €0
IE1
MexaHn4yecKkoe JBUKEHUE.
3 OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 bubmmotexa HOK
memxenns. TTepeMermenHe https://m.edsoo.ru/ff0c3
' ’ 508
CKOpOCTb, T
YCKOpEHHE
4 PaBHOMEpHOE NpsIMOTIMHETHOE 1 bubmuorexka [HOK
ABHIKCHUC https://m.edsoo.ru/ff0c3
620
5 PaBHOYCKOpEHHOE TTPSAMOJIIMHENHOE 1 Bbu6mmotexa 1IOK
ABIDKCHAC https://m.edsoo.ru/ffOc3
12¢e
6 CBobogHOE mazicHue. Y CKOpeHue 1 bu6nmorexa 1HOK
CBOOOJIHOTO MajleHus https://m.edsoo.ru/ff0c3



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

9cc

KpuBonuneliHoe 1BUKEHUE.

7 . bubmuorexa [JOK
JBu>xeHne MaTepuaibHOU TOUKU httos://m.eds0o.ru/ffoc3
1o @
OKPY>KHOCTHU
8 [IpuHUIMIT OTHOCHUTEIBHOCTH bubnuorexa [JOK
[anmes.
HNuepuuanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3
ITepBsiii 3akoH HptoTOHA be8
Macca tena. Cuna. Ipuanun
9 cylepno3unuu cuil. Bropoi 3akon Bubmiorexa LIOK
Hb0TOHA 1715 MATEPHATBHO https://m.edsoo.ru/ff0c3
TOUYKHU bes
10 Tpetuit 3akoH HeroTOHA 1ITs1 bu6morexka LIOK
MaTepUaJbHBIX TOYEK https://m.edsoo.ru/ffOc3
be8
3akoH BceMUpHOro Tsrotenus. Cuna
11 TskecTd. [lepBas KocMuYecKas Bubmrorexa OK
CKOPOCTB https://m.edsoo.ru/ff0c3
doo
12 Cwuia ynpyroctu. 3akoH ['yka. bu6morexa LIOK
Bec Tena https://m.edsoo.ru/ff0c3
el8
Cuna Tpenus. Koaddunuent
13 TpeHusa. Cuna CONpOTHUBIICHUSA brbmrotexa IIOK

IIpHu ABUKCHUU TCJIa B ) KUAKOCTHU
HJIN 1ra3¢c

https://m.edsoo.ru/ffOc3f

76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

[ToctymarenbHOE U BpaliaTeIbHOE
JIBUKEHUE aOCOTIOTHO TBEPIOTO

bu6auoreka LHIOK

o tena. MomeHT cuisl. [1ieqo cuibl. ngs:/ /m.eds00.ru/ff0c4
YcnoBus T
paBHOBECHUsL TBEPAOIO Teja
HNmnynbc MaTepuaibHOU TOYKH,

15 CHCTEMBI MaTEpHATBHBIX TOUEK. ﬁ;{fgﬁzzzog?jﬁom
Nmnynbc cuiibl. 3aKOH COXpaHEHUS 3d6 — }
uMIlyJbca. PeakTMBHOE JBH)KEHUE —

Pa6oTa 1 MOIIIHOCTb CHJIBI.

16 KuHeTnueckas SHEprus brbmiorexa LIOK
MaTepuaibHOI ToukH. Teopema 00 https://m.eds00.ru/ff0c4
W3MEHEHUHU 202
KMHETUYECKOW SHEPIUU

17 [ToTenuanbHasi Heprusi. bubanoreka [HOK
[ToTeHIMaNbHAS SHEPTUS YIPYTO https://m.edsoo.ru/ff0c4
ne(opMUpPOBAaHHOM MPYKUHBI. 6la
[TorenunanpHass 3HEPTUs TEJIA
BOJIM3H
MIOBEPXHOCTH 3eMJIU
IToreHunanbHbIie U
HENOTEeHIHaIbHbIE CUIbl. CBSI3b

bu6mmorexa 1HOK
18 paboThl HEMOTEHIIUATBHBIX CHJI C https://m.edsoo.ru/ffoca

U3MEHCHUEM MEXaHUYECKOU
OHCPIuU CUCTCMBI TCII. 3akoH

COXpaHEHMsI MEXaHUYECKOU
SHEPTUU

78¢c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

19

JlabopartopHast paboTa
«HccnenoBanue cBA3U pabOTHI
CHJIBI C UBMECHCHHUEM
MEXaHMYECKOW IHEPrUH Tejia Ha

MIpUMEPE PACTSIHKEHUS
PE3UHOBOTO JKI'YTay

20

KonTponrsHas pabota no teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE»

bu6nmorexa LIOK

https://m.edsoo.ru/ff0c4
b74

21

OcHOBHbIE MOJIOXKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH.
bpoyHoBCcKO€E nBUKEHHE.

Huddy3us

bu6mmorexa 1IOK

https://m.edsoo.ru/ff0c4
dc2

22

XapakTep ABUKCHUS U
B3aMMOJIEHCTBHUS YaCTHUL]
BemiecTra. Mosenu cTpoeHus
razos, JKMJIKOCTEH

Y TBEPABIX TEIl

23

Macca mosiexyn. KomnuectBo
Bemiecta. [locTtositHHass ABorazpo

24

TermmoBoe paBHOBECHE.
Temnepatypa

u e€ usmepenue. llkana
temnepatyp Llenbcus

25

Nneaneprelii raz 8 MKT. OcHoBHOE
ypaBHenne MKT

bu6nmorexa 1HOK
https://m.edsoo.ru/ffOc4f



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOcoiIoTHast TeMIepaTypa Kak
Mepa CpeIHEl KHWHETUYECKOU

bubnuorexa 1IOK

26 JHOpLHIT ABHIKCHIS MOTCKYL Ttltps://m.edsoo.ru/ffOCS
YpaBHeHUE ==
MenpaeneeBa-Knanerpona

27 3akoH [lanbToHa. ["a30BbIe 3aKOHBI
JlabopatopHast pabora

28 «HccnenoBanue 3aBUCUMOCTH
MEXTy
napamMeTpaMu COCTOSIHUS
pa3peKEHHOTO ra3a»

29 H3onpoueccel B ua€aIbHOM ra3e u Bu6mmorexa 1{OK
ux rpaduvecKoe MpeICcTaBIeHue https://m.edsoo.ru/ffocs

70e
BHyTtpeHHss 3HEeprus
TEPMOJUHAMUYECKON CUCTEMBI U
N bubmuorexa [{JOK

30 CTIOCOORI €€ H3MEHEHIA. https://m.edsoo.ru/ffoc5
KonunuecTBo TennoTsl U padoTa. 052
BuyTtpeHnHss sHEeprus
OJHOATOMHOTO HJI€aTLHOTO
rasza

31 Buasl Tertonepenaun bubmzotexa ITOK

https://m.edsoo.ru/ff0c5
c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

VY neanHasg TEIUIOEMKOCTL BEIECTBA.

32 bu6mmotexa 1HOK
KonnuecTBo TennoTel npu _
Teruionepeaayde. AnuadaTHbIMN hitps://m.edso0.1/ff0c5
nporecc c36
33 I1epBbili 3aKOH TEPMOJUHAMUKH U bubmuorexa 1JOK
€ro NpUMEHEHHUE K U30mpoLeccam https://m.edsoo.ru/ff0c5
efc
HeobpatumocTs npoiieccoB B
34 npupoze. Bropoiu 3akoH brommorerca HOK
' https://m.edsoo.ru/ffOc6
TEPMOJUHAMUKHU 230
35 [Tpuauun neictus u KIT{ bu6mmorexa 1HOK
TEIUIOBOW MalllMHBbI https://m.edsoo.ru/ff0c6
00a
36 Hwuxn Kapao u ero KIT/
37 DKOJIOTHYECKUE MTPOOIIEMBI
TETUJI0IHEPTeTUKHU
38 O6o06maronuit ypok bubmuorexa [JOK
«MonekynsapHas (pHSHKa. OCHOBBI https://m.edsoo.ru/ff0c6
TePMOJIUHAMHUKMN 938
KonTtponwshas pabota no teme
39 «MounekynsapHas guznuka. OCHOBBI BH6H_HOTeKa LOK
TCPMOTMHAMIKID) Qétgs.//m.edsoo.ru/ffow
40 [Tapoo6pa3zoBanue 1 KOHEHCAITHS. bubnmnorexka [{OK
VcnapeHue u KAIIEHHE https://m.edsoo.ru/ff0c6
3b6
a1 AOGcoIIIoTHast 1 OTHOCUTEIbHAS BuGmnotexa LIOK

BJIAJKHOCTh BO3/yXa.
Hacplennsii nap

https://m.edsoo.ru/ff0c6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

42

TBépnoe teno. Kpucrammueckue
1 aMop(HBbIE Tena.

bubmuorexa [{JOK

AHH30TPOIHS CBOHCTE https://m.edsoo.ru/ff0c6
5f0
KpucTaiuioB. Kuakue -
Kpuctajuibl. COBpeMEHHbIE
MaTepHabl
[InaBnenue u KpucTaIM3aUsl.
43 VaenpHas TenaoTa IJIaBJICHUS. ];;6?7/0%1(? HOIjﬁo 6
CvOIIMAIHs PS://m.eds00.ru C
Y H 708
44 VYpaBHEHHE TEIIOBOTO OanaHca bubmiorewa LIOK
https://m.edsoo.ru/ff0c6
820
45 OnexTpuzanus Ten. DIeKTPUIECKUu i Bubmmorexa [IOK
3apsan. JIBa BUAa 3JIEKTPUYECKUX hitps://m.eds00.ru/ff0c6
3aps 0B bee
46 [IpoBoHuUKY, ,Z[I/IBJ;GKTPI/IKI/I u Bubmiorexa LIOK
HOMYTPOBOMHUIH. SAKOH https://m.edsoo.ru/ffocé
COXpaHEHHUS bce
3JICKTPUYECKOTO 3apsijia
47 B3aumopeiictBue 3apsioB. 3aKOH Bubmorexa LIOK

Kynona. Toueunsrit
AIEKTPUUYECKUH 3apsif

https://m.edsoo.ru/ffOc6
ce4



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

Hanpsok€HHOCTB 351EKTpUYECKOro
noss. [IpyHnun cynepnosunun

bu6auoreka LHIOK

48 https://m.edsoo.ru/ffOc6
AJIEKTPUUECKUX TOJIEU. JIuHUM s — :
HAIPsOKEHHOCTU _

PaboTa cun anekTpocTaTuyeckoro

49 nons. [lorennman. PasnocTs Bupmrorexa TJOK

IOTCHIIMANIOB https://m.edsoo.ru/ffOc6f
00
ITpoBOogHUKHU 1

50 OTCKTOHKI B bubmuorexa [JOK
g P https://m.edso0.ru/ff0c7
BIIEKTPOCTATUYECKOM 018
noJe.

JysnekTpuyeckas MPOHUIIAEMOCTh
51 DnekTpoéMkocTh. KoHaeHcaTop bubmorexa TIOK
https://m.edsoo.ru/ffOc7
126
DNeKTPOEMKOCTh TUIOCKOTO

52 KOHJIEHCATOpa. DHEPTH BH6H_HOTGKa HOK
3apsHKEHHOTO0 KOHJIEHCAaTOpa gggs'/ /m.edso0.ru/ft0c?

53 Jlabopatopnas pabota "M3mepeHue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54 [Ipunun necTBUS U MPUMEHEHUE

KOHACHCATOPOB, KOIMNPOBAJIBHOI'O

armapara, CTpyWHOro IpuHTEpa.
DIEKTpOCTaTUYECKAs 3a1UTA.
3azeMyIeHHE UIEKTPOIIPHOOpOB



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CyIleCTBOBaHUA.
ITocTosuHEI TOK. CHUiia TOKA.

Hanpsixkenue.
Conpotusienue. 3akodH Oma i

y4dacCTKa ICIHr

56

[TocnenoBarenbHOE, MapauieabHOE,

CMCIIaHHOC COCIMHCHHC

npoBOHUKOB. JIaGoparopHast
pabota

<<I/13y‘IGHI/I€ CMCIIaHHOI'O
COCAMHCHUA PC3UCTOPOB»

bubmuorexa [JOK

https://m.edsoo.ru/ffOc7
4f0

o7

Pa6oTa u MOIIHOCTH
AJIEKTPUUYECKOT'0 TOKA. 3aKOH
Jxoynsa-Jlenua

bu6mmorexa 1HOK

https://m.edsoo.ru/ff0c7
838

58

3akon OMa JU1a HOJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON 1EeTH.
KopoTtkoe 3ambikanue.

JlaGopartopHas paboTa

«M3mepenne DJIC ncTouHMKA TOKA
U

CT0 BHYTPCHHCTO COITPOTHBJICHU S

bu6mmotexa 1HOK

https://m.edsoo.ru/ffOc7
ae0

59

DIIEKTPOHHAsI IPOBOJUMOCTh
TBEPJIBIX METAIOB. 3aBUCUMOCTD

CONPOTHUBJIEHUS METAJIOB OT
temiepaTtypbl. CBEpXIPOBOAMMOCTD

60

DJIEeKTPUYECKUI TOK B BaKyyMe.
CBOMCTBA DIEKTPOHHBIX IIYYKOB



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

[TonmynpoBogHUKH, UX COOCTBEHHA

bu6auoreka LHIOK

61 "

MIPUMECHAS TTPOBOIUMOCTb. 225 simecon o
CsoiicTBa p—N-nepexona. -
[TorynpoBOJHUKOBBIE

puOOpbI

DJIEKTPUYECKU TOK B paCTBOPAX U

62 pacmiaBax 3JEKTPOJIUTOB. bubmmorexa TJOK
DNEKTPOIUTUYECKAST TUCCOLIUAITHSI. hitps://m.edso0.ru/ff0c8
DIEKTPOIn3 Zba
DJEKTPUUECKHUI TOK B ra3ax.

63 CaMOCTOSITeTLHBIN H Bubmmorexa LOK
HECAMOCTOSTEIbHBII Paspsi. https://m.edsoo.ru/ff0c8
Monnus. [Tnazma 4ae
DJeKTpUYecKue Npudopsl U

64 YCTPOMCTBA U UX MIPAKTUUECKOE bubinorexa LIOK
npuMmeHenue. [IpaBuna TexHUKH hitps://m.eds00.ru/ff0c8
0e30MMacHOCTH Gic

65 O6o06maronuit ypox bubmuorexa [JOK
«IICKTPOAMHAMUKAY https://m.edsoo.ru/ff0c8

8be
KonTtposnbHas paboTa 1o Teme

66 «DnekTpocraTtika. I10CTOSHHBIA bubmorexa LIOK
seKTpudecKkuii Tok. Toku B https://m.edsoo.ru/ff0c8
pa3IUYHBIX Cpeiaxy ada

67 PesepBHbiii ypok. KoHTposbHas bu6morexa LIOK
paboTa 1o Teme https://m.edsoo.ru/ff0c8
"DnekTpoauHaMuKa" c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O6006maromui 1 bubmmorexa 1HIOK
ypok 1o Temam 10 knacca https://m.edsoo.ru/ffOc8f|
6C
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME



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

11 KJIACC

KosuvecTtBOo 4acoB JJIEKTPOHHBbIE
N‘-’ T Konrpoasns! | Ilpakrnuecku Hlaa HHppoBLIe
€Ma ypokKa
nn P Beero H3YHCHUH)  oGpasoBaTennnble
e padoThI e padoThbI
pecypcbl

IlocTOossHHBIE MarHuThbl U UX
B3anMoiericTBUe. MarduTHoe I11oJie. bubmiorexa LOK

1 ” 1 https://m.edsoo.ru/ff0c9
BexTtop MarHUTHON WHIYKIIHMH. JiALLL .
JInann 778
MAarHUTHOW WHIYKIUHU
MarauTHoe 1oJjie TPOBOJHUKA C

2 TokoM. OnbIT Ipcrena. 1 brbmiorexa LIOK
B3aumoielicTBUE MTPOBOJHUKOB C hfctps:/ /m.edso0.ru/ff0c9
TOKOM gte

3 JlabopaTopHas pabota «M3yuenne 1 1 Bu6mnoreka 1JOK
MAarHuTHOTO MOJIA KaTyIIKH € https://m.edsoo.ru/ff0c9
TOKOM» 8fe
JlercTBME MarHUTHOTO MOJISI HA
MPOBOJAHUK ¢ TOKOM. Cuia
Awmrepa. JJaboparopHas padora bubmrorexa LOK

4 bé. P 13 P 1 1 https://m.edsoo.ru/ffoc9
«HccnenoBanue IeicTBUS aco
HOCTOSTHHOTO MarHuTa Ha PaMKy o
C
TOKOM»



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

JleiicTBME MarHMTHOTO MOJISI HA
JBIDKYIYIOCS 3apsiKEHHYIO
yactunty. Cuna Jlopenua. Pabota

CUJIBI
JlopeHna

bubmorexka 1IOK

https://m.edsoo.ru/ff0c9
df4

DJIeKTpOMarHUuTHasE UHAYKIIHS.
[ToTok BeKTOpa MarHUTHOMU
uaaykmun. JJ1C

WHIYKUIWH. 3aKOH
AJIEKTPOMArHUTHOM UHIYKIIUHU
dapanes

JlaboparopHas pabota
«MccnenoBanue sBICHUS
AJICKTPOMArHUTHOW HHTYKIIHID

bubmorexka 1IOK

https://m.edsoo.ru/ffOca
150

NunykTuBHOCTE. SIBIIeHUE
camonHaykuuu. I/(C
CaMOMHIYKIIHH.

3Hepr sl MAarHuTHOI'O IIOJIA
KaTyIlllKu C

TOKOM. DJIEKTPOMArHUTHOE MOJIE

bu6nmmorexka LIOK

https://m.edsoo.ru/ffOca
600

TexHuueckue ycTporucTBa U UX
IIPUMEHEHUE: TTIOCTOSTHHBIE
MAarHUThbl, 3JIEKTPOMAarHuThl,
DIIEKTPOABUIATENb, YCKOPUTEIIN

9JICMCHTAPHBIX 4YaCTHUI,
NMHAYKOMOHHAA I1ICYb

10

O06o0marnuii ypox
«MarHuTHoOe ToJe.

bubmmorexka 1IOK
https://m.edsoo.ru/ffOca



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

DNeKTpOMAarHuTHAs UHIYKITUS

b82

KonTponsHas paborta no teme

11 bubmmorexa [TOK
«MarHuTHoe moJe.
https://m.edsoo.ru/ffOca
DJIEKTPOMArHUTHAS WHTYKITHSDY d58
CBOOOIHBIE MEXaHNYECKHUE
kojebanus. ['apmMmoHnueckue
12 oneba V paBHeHIe bu6mmoreka 1IOK
KoJIcOaHUs. BHCHU
P . https://m.edsoo.ru/ffOcaf
rapMOHUYECKUX KOJIeOaHM. 06
[IpeBpalleHre SHEPIHU o
JlaGoparopnast pabota
13 «HccnenoBanue 3aBUCUMOCTHU
Tepruo/1a MaJibIX KoJIeOaHu rpy3a
Ha HUTH OT JJIMHBI HUTH H MaCChI
rpy3a»
KonebaTenbHbIil KOHTYP.
CB0OOHBIC DIICKTPOMATrHUTHBIC
14 5 P bu6nmmorexka LIOK
KoJICOaHUs B HACAIEHOM
https://m.edsoo.ru/ffOcb
KoJie0aTeIbHOM KOHTYPE. 320
AHaAJIOTUS MEXTy MEXaHUYCCKUMU
u
AJIICKTPOMArHUTHBIMHU KOJICOQHUSIMU
®dopmyia Tomcona. 3akoH
15 pMy bubmoreka [OK

COXpPaHCHMU SHCPTHUHN B

nacajbHOM
KoJieOaTeIbHOM KOHTYPC

https://m.edsoo.ru/ffOch
9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

IIpencraBineHne 0 3aTyXaromux
KoJie0aHMsX. BbIHYX1eHHbIE

16 MEXaHHUYeCKHe KoeOaHwms. bubmmotexa LOK
Pe3onanc. https://m.edsoo.ru/ffOcb
BbIHYXI€HHBIE 3JIEKTPOMAarHUTHbBIE b86
KoJieOaHus
ITepemeHHBIM TOK.

CuHycouabHbIN TEpEMEHHbIN
17 TOK. MOIIIHOCTh NIEPEMEHHOTO bubamorexa TIOK
https://m.edsoo.ru/ffOch
TOKa. AMIUIUTYTHOE U d34
JIEUCTBYIOLIEE 3HAYCHUE CUJIbI
TOKa U
HANPSDKEHUSI
Tpancdopmatop. IIponsBoactso,

18 nepenayva u norpebieHue
3JIEKTPUYECKON SHEPruu
YCTpOonCcTBO U MPAKTUYECKOE

19 IIPUMEHEHHE DJIEKTPUUECKOTO ﬁgggl;(sgzzzo]j?l}jﬁmc
3BOHKA, T€HEpATOpa NEPEMEHHOT'O 304 B )

TOKa,
JIMHUM DJIEKTpoIepeaay
20 DKOJIOTMYECKHE PUCKU TpU

MPOU3BOJICTBE IEKTPOIHEPTUU.
KynbTypa ncnonszoBanust

AJIEKTPOIHEPTUHU B MIOBCETHEBHOM
KUZHU



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

MexaHu4eckue BOJIHBI, YCIOBUS
pacnpocrtpanenus. [lepuos.

bubnmunorexa 1LIOK

21 C https://m.edsoo.ru/ffOcc
KOpPOCTh PacCOpOCTPAHEHUS U 254
JIJINHA BOJIHBI. T
[TonepeyHbie ¥ MPOAOIbHBIE BOJHBI
99 3ByK. CKOpOCTBH 3BYyKA. bubmuoreka [HOK
I'pomkocTs 3ByKa. BricoTa https://m.edsoo.ru/ffOcc
toHa. TeMOp 3ByKa cOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOMCTBA U CKOpOCTh. IlIkana brbanorexa LJOK
3JIEKTPOMArHUTHBIX BOJIH QSDS:/ /m.edsoo.ru/ff0ccf
[IpuHLMIIBI paIUOCBSI3U U
24 TeneBuieHus. Pa3zBuTtue cpeacts
cBs3u. Pagnonokanus
o5 KontponrHas paboTa bubmotexa [{OK
«Koebanus 1 BOJTHBD https://m.edsoo.ru/ffOcc
6f8
[IpssmonuHerHOe
26 pacrpocTpaHeHUE CBETa B BH6H_HOT6K3 HOK
OTHOPOMHOM CpeIe. https://m.edsoo.ru/ffOcd
y 350
TouyeuHbll UCTOYHUK CBETa. JIyu
CBETa
- OTtpakeHue cBeTa. 3aKOHBI BuGmorexa 1{OK

oTpaxeHus cseta. [loctpoeHune
M300paKeHHH B IIJIOCKOM 3€pKaje

https://m.edsoo.ru/ffOcd
4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0

IIpenomnenue ceera. [lonHoe

bu6mmorexka 1IOK

28 PHYIDEHHES DPHIEHE https://m.edsoo.ru/ffOcd
[IpenenbHbIN yroJ1 TOJHOTO E— :
BHYTPEHHETO 6
OTpKCHUS

29 JlabopatopHast pabdora «M3mepenue bubmoreka [{OK
MOKa3aTellsl MPEIIOMIICHUS CTEKJIa» https://m.edsoo.ru/ffOcd

67a

30 JIunzel. [locTpoeHnue H306Pa>I(eHI/II/I BuGmiorexa LIOK
B ntun3e. Dopmysa TOHKOM JTUH3HI. https://m.edsoo.ru/ffocd
YBenu4yeHue JIMH3bI dle
JlaboparopHas pabota

31 «HccnenoBanue CBOMCTB
M300pakeHUH B JIMH3AX)»

Hucnepcus cBeta. CiI0KHBIN

32 cocrtaB Oesoro cBeta. LIBer.
JlabopaTtopHas pabota
«Habmonenue nqucnepcuu
CBETa»

33 WNuTtepdepennms cpeTa. I[I/chp?KI_[I/IH Bu6morexa 1JOK
cera. Jlndpakiuonnas pemeérka https://m.edsoo.ru/ffOce

d22

34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6moreka 1JOK
Honspuzanus ceeta https://m.edsoo.ru/ffOcf0

2e

35 Ontuueckue npudOpkI U

YCTPOMCTBA U YCIIOBUSI UX



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

0€30MacHOro MPUMEHEHUS

['panubl NPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.

bubnmmorexka 1IOK

36 ITocTynarst https://m.edsoo.ru/ffOcf8
creluanbHoi Teopuu 62
OTHOCHUTEILHOCTH
OTHOCUTEIBHOCTh

37 OJTHOBPEMEHHOCTH. bubanorexa LJOK
3aMe/IeH e BpeMeHH 1 https://m.edsoo.ru/ffOcfa
COKpAaIlleHHE JJIUHBI 42
DHeprus u UMITYJIbC

38 SIS TUBUCTCKOM YaCTHUIIBI bubamorexa TIOK
P o https://m.edsoo.ru/ffOcfc
CBs3b Macchl ¢ SHEprUeH U 68
UMIYJIBCOM. DHEPIHsl TIOKOS _

39 KonTtponsHas pabora «OnTuka. bubmmnoreka [{OK
OCHOBBI CHICIIHATIBHOM TEOPUH https://m.edsoo.ru/ffOcf6
OTHOCHUTEILHOCTHY fO

40 ®otonsl. Popmyna Ilnanka. Bubmoreka 1IOK
OHeprus 1 MMITyJbC POTOHA https://m.edsoo.ru/ffOcfe

16
OTKpBITHE U UCCIIEIOBAHUE
41 pororpdexra. OnpiTer A. T. brbmmotexa LIOK
CTONEeTOBA https://m.edsoo.ru/ffOcff
c4
3akoHsbl poToaddekra. YpaBHeHue
42 ¢ P P bubnuotexa [{OK

Oitamrreitna 15 porospdekra.
«Kpacnas rpanuna» ¢orosddexra

https://m.edsoo.ru/ff0d0
15e



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

JlaBnenue ceta. OnbiThl I1. H.

43 JleOeneBa. XuMudeckoe aeiicTBUC bubamorexa [TOK
https://m.edsoo.ru/ff0d0
CBETa
4ab
Texnuueckue
a4 yCTpOMCTBA u
MIPAKTUICCKOEC
PUMEHEHHE:
(dhoTodrEeMEHT,
dbotoaTuuK,
COJIHCYHAs OaTapesi, CBETOIHO]I
45 Penienue 3ama4d mo reme bubmuoreka 1HOK
«2DneMeHTbl KBAHTOBOU OTITHKI https://m.edsoo.ru/ff0d0
302
M T .
46 . (031 (3113 ;TOMa OMCOHa Bubmorexa 1IOK
meITEL Pesepdopaa no https://m.edsoo.ru/ff0d0
PACCESTHUIO 0-YaCTHII. 91a
IInaHeTapHas MOJENb aToMa -
a7 [Toctymarel bopa bubmmorexa [TOK
https://m.edsoo.ru/ff0d0
afa
41
18 3JIy4E€HUE W TIOTJIONMICHUE Bubmorexa 110K
(boTonos mpn nepexoze aToma ¢ https://m.edsoo.ru/ff0d0
OJHOT'O YPOBHSI afa
DHEPIuU Ha Apyrou. Buasl
CIICKTPOB
49 BosHOBEBIE CBOMCTBA YaCTHII. bubnmunorexa 1LIOK

Boabr



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bpoina. KopnyckysipHo-
BOJIHOBOM yanu3M. CIIOHTaHHOE
u

BBIHYKJICHHOE H3IIyYEHHE

https://m.edsoo.ru/ff0d0
ca8

OTKprTI/IC PAAUOAKTUBHOCTH.

50 o p bubmoreka 1OK
miTht Pesephopaa no https://m.edsoo.ru/ff0d0
OTIpEJICJICHHUIO COCTaBa fd2
PaIMOAKTUBHOTO H3TYYCHHUS T
CgoiictBa anbs(da-, 6era-, ramma-
51 n3iy4eHus. Biusaue
PaIMOaKTUBHOCTH Ha >KHBBIE
OpraHN3MBbI
OTKpBITHE TTPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacmna. Bubmorexa TJOK
52 5 y . https://m.edsoo.ru/ffod1
JEKTPOHHBIA U TIO3UTPOHHBIN
0 162
era-
pacran. ["'amma-usnydeHue
DHeprus CBs31 HYKJIOHOB B sIJIpE.
Anepnble peakuu. JnepHbIi
53 P P P bubmoreka [{OK

peaxtop. [IpoGremsr,
NEPCHEKTUBBI, SKOJIOTMYECKUE
aCIIEKTHI ANECPHOU
DHEPreTUKHU

https://m.edsoo.ru/ff0d1
356



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

o4

DJeMEeHTapHbIC YaCTHUIIbI.
OTkprITHE NO3UTPOHA. MeTOoabI
HaOII0ICHUS U PETUCTPALNH
3JeMeHTapHbIX YacTull. Kpyribiit
ctos1 «DyHJaMeHTaIbHbIE
B3auMoelicTeusd. EnquHCTBO
(bu3UYECKON KapTUHBI MHPa

bubmorexka 1IOK

https://m.edsoo.ru/ff0d0
€38

55

Bun 3Bé3anoro Heoa. Co3e3aus,
SIPKUE 3BE3/IbI, IIJIAHETHI, UX
BuInMoe aBikenue. ConHeuHas
cucTeMa

56

COJ'IHI_IC. ConHeuHass akTUBHOCTb.

Uctounuk suepruu ComnHia u
3BE3 ]I

S7

3BE3/1bl, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
IJIaBHOM NOCJIEI0BATEIBHOCTH.
BayTtpenHee ctpoeHue 3BE3..
CoBpeMeHHbIE NIPEACTABIECHUS O

MPOUCXOKICHUU U
sBoJrroriy CoJtHIla U 3BE3.1

58

Muneunsiii [TyTh — Hama
T'anakTuka. Ilonoxenue u
nsrkenne ConHOa B ['ajakTHKeE.

lNamakTuku. Y€pHsble
JIBIPBI B IAPAX FaJIAKTUK



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

59

Bcenennas. Pazberanue rajgakTuk.
Teopusa bonbioro B3peiBa.
PennkroBoe u3imyuyeHue.
MerarajnakTuka

60

Hepemennsie mpoOiembl
aCTPOHOMHHU

61

KonTponbhas pabora «1eMeHThI
ACTPOHOMMU U aCTPODUIUKI

62

O6o6maronuii ypok. Ponb huszuku
1 aCTPOHOMHU B SKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COIIMAaIbHOM U
ATHYECKOMN chepax aesTeIbHOCTH
YyeJoBeKa

63

O06o6maronuit ypok. Ponb 1 MmecTo
(U3UKHU U aCTPOHOMUU B

COBPEMEHHON HAy4YHON KapTHUHE
Mupa

64

O6o6maronuii ypok. Poib

¢u3nyecKoil Teopun B
(GhOpMHpPOBaHUH MPEICTABICHHM
0 pU3UIECKOU

KapTHHE MUpa

65

OO6o6maronuii ypok. MecTto
(hHU3UIEeCKOM KapTUHBI MUPA B
00IIIeM psiJTy COBPEMEHHBIX

CCTCCTBCHHO-

Hay4HBIX IIPEJCTABICHUN O
IIPUPOAE




66

PesepBHbIl ypok. MaruutHoe
noJie. DJIeKTpOMarHuTHast
VHIY KIS

67

Pe3epBHbIii ypok. OnTHKA.
OCHOBBI clilelIMAJIBHON TEOPUU
OTHOCUTENILHOCTHU

68

Pesepnrliii ypok. KBantoBas
(dbusuka. DIEeMEHTHI
aCTPOHOMUU U aCTPOU3UKH

bu6morexa 1{OK
https://m.edsoo.ru/ffOd1

784

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YHEHUKA

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

1 http://nsportal.ru - corranbHast ceTh pabOTHUKOB 00pa30BAHMUSL.

2 http://markx.narod.ru/pic/ - ¢pusuka B 1mKoJe.

3 http://festival.1september.ru/articles/ - hecTuBans nmegarornuecKux uaei

«OTKPBITBIA yPOK».

4 http:/lwww fizika.ru/ - caiit mis yuwnreneii U3MKH U UX YYEHUKOB.
5 http://lwww.physics.ru/ - maTepuaisl o (GU3MKe.
6 www . ege .edu.ru - uapopmaronHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komrexmus [LIOP


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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