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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbx B PI'OC COO, a Takke ¢ yd€ToM
denepanpHOi paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Copepxanue mporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh pealM3allli MEKIIPEeIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PHU3UKU: JMYHOCTHBIC, METallpelIMETHbIe, MpeAMeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e conepxanue yuyeOHoro mpeamera « Pu3nkay mo rogam o0ydeHuUs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYyYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
PUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIMOJIHEHUH UMHU yUYe€OHBIX HCCIIEI0BaHUM.

B ocHOBy Kkypca (u3nku JUist ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3zesioB (PM3HMKHU, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BELUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KpPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonoeuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABISIOTCS (pU3MUeckue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeTEIbHOCTHBIN MOAX0 B Kypce (DU3UKU peau3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAHKS U OCHaIeHHus kKabuHeta (usuku. Ilpu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX pas3zesoB. /i1 KaueCTBEHHBIX 3aJa4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro 1uKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyioBaHUE.

JleMoHCTpalMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IMPHHLIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WMCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX W IMU(MPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OOy4aromuxcs K HayuyHOMY H3YYEHHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM MeETOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



dbopMUpOBaHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTra U3yuYeHUs OCHOB CTPOCHHS
MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Ienell oO0ecreunBaeTcsi peuieHHeM CIEAYIOUIMX 3ajad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIbHOTO IJIaHUPOBAHUS U MPOBEACHUS (PU3MUECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIl YpOBEHB) Ha YpPOBHE CpeaHEro ooOiiero obpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENh JeJaeT BBIOOp MpOBEACHHUs 1abOpaTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

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

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

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

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

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEIICHUSI MaTEPHUATTbHOM TOYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOZYJII0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CcKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOW CKOPOCTHIO, PABHOU HYJTIO.

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

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas 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. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPAOTO Tela.

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

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

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

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

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuajibHOM TOUKH. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBIE M HEMOTEHIMANbHBIE CUJIbl. CBS3b pabOTHI HEMOTEHIMAIBHBIX CHI C
W3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHM Tella Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaudecTBo BemiecTsa.
[TocrosinHast ABorajipo.

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

Mogenp uneanbHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KHHETUYECKON TEOpUU
uJeabHOrO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkama temnepatyp KeneBuna. ['a30Bble  3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpencraBieHne U30MpPOILECCOB: U30TEpMa,
n30X0pa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

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

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUA.

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

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

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Ornpenenenne Macchl BO3JyXa B KJIACCHOW KOMHAaTe Ha OCHOBE HM3MEpeHUN 00bEma
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEKY MTapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoguHamuyeckass cucrema. BHYTpeHHsIS SHEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBI U
crocoObI e€ m3MeHeHus. KonumdecTBo TerioTel U paboTa. BHYTpeHHssI S5HEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Bupl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3IyYeHUE. Y AeIbHAs
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue 00 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHnenue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporeccaM. [ padudeckas naTepnperamnus padboThI ras3a.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

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

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH 3HepTruu (TeMiepaTyphl) Tela Ipu TeIuionepeaaye.

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

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yienbHOM TeMmI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

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

TBépnoe Teno. Kpucraimuyueckue u amopdHbie Tejaa. AHM30TPOINHUS CBOUCTB KPUCTAIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanms.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU IOJIy4EHHsS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npu moHW>KEHHOM JTaBJICHHUHU.

CniocoObl U3MepeHus BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Inexmpocmamuka

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

B3aumopneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  anekTpUyecKHH  3apsia.
Onektpruueckoe mnone. Hampsoxk€HHocTh dnexTpudeckoro mnois. [lpuHnun cynepnosuuun
ANEKTPUUECKUX MoJeH. JINHNKM HaNpsy)KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIe. JIUDIIEKTpUYeCcKasi IPOHULIAEMOCTb.

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

TexHudeckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: JIJIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIH
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneinicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpOoEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

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

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W HNpPUMECHAs IPOBOJUMOCTh IOJIYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

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

OnexkTpruueckuil Tok B razax. CaMOCTOSITENbHBIN U HECAMOCTOATEIbHBINA pa3psaa. MomHus.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJIyIPOBOIHUKOBBIH TMOJ1, TaJbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe M3MepeHne 3IEKTPOABMKYLIEH cuibl. KOpoTkoe 3aMblkaHHME TajibBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCyHIECTBISICTCS C YUYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BEIMYMHA, 3aKOH, TeOpHs, HaOIIOACHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IMPOCKIMHU Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

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

l'eoepaghus: BIaXXHOCTH BO31IyXa, BETPBI, OapoMeTp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJOAMIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TTOYYEeHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TaJIbBAHHUKA.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMazZHUMHAA UHOYKY U

[TocrosiHHbie MarHuThl. B3auMoAeNCTBUE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAYyKUMH. [IpruHIMN Cyneprio3uiuy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOU
uHayKuuy. KapTuHa AMHUN MarHUTHOW MHYKUWHU MOJISI IOCTOSIHHBIX MArHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapTWHa JWMHWNA WHIYKIIMM MArHUTHOTO TMOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHHMKA, KATYHIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib ¥ HalpaBIICHHE.

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

SIBneHue HNEeKTPOMArHUTHOM WHAYKIUU. [lOTOK BekTOpa MAarHUTHOM WHIYKIHH.
DNEKTPOABMKYIIASL CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

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

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOABHKYIIAs CHUJIa CAMOUHTYKIIUH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

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

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUS

KonebarenbHass cucrema. CBoOOJHBIE MexaHMUYeckue KosebaHus. [apMoHHuUeckue
konebanus. Ilepwon, dacrora, ammautyga u  (asa konebanuil. I[lpyXMHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojeOaHuil. [IpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEeOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJieOaHUSI B HICATHLHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIY MEXaHWYeCKUMH U DIEeKTPOMAarHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs 3HEPrHHM B HJEabHOM KojeOaTeIbHOM
KOHTYDE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUAX. BbIHyX/1eHHbIE MeXaHUYeCKUEe KojaeOaHusl.
Pe3onanc. BeiHyX1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHNUS.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUIECCKOW DHEPTHUH.
OKOJIOTUYECKME PUCKM TIpU TPOU3BOJACTBE JNEKTpodHepruu. KynpTypa ucnoiap30BaHuUs
AJIEKTPO3HEPTUU B NTOBCEIHEBHOM JKHU3HHU.

TexHu4ecKkue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
Te€HEepaTop NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojeOaTeabHONW CUCTEMBI (MIPYKUHHBIM MM MaTeMaTHUeCKUIH
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

HabGmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANPSDKEHUST OT BPEMEHM)  JUIS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKUM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOa MAJIBIX KOJICOAHU TPy3a Ha HUTH OT JJIMHBI HUTH U
Macchbl rpy3a.

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

Tema 2. Mexanuueckue u I1eKmpomMazcHumHbvle 60JIHb

MexaHuueckue BOJIHBI, yclioBUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHuUs
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUUECKHX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana smeKTpOMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKkue yCcTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIIEHUS MEXaHUYECKUX BOJIH.

Habmtonenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH W YacTOTOM
KOJIEOQHMIH.

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

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonnHetHOE paclipoCTpaHEHHE CBETA B OJTHOPOIHOM Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

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

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. IlpeaenbHbId yroja MOJHOIO BHYTPEHHEIO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenune n3obpaxkeHuil B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

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

ITonsipusanus ceera.

TexHuueckue yCTpOWCTBA M IPAKTHUECKOE IMPUMEHEHHE: OYKHM, JIyna, (oToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

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

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmtoenue nonsipuszamnuu cBera.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['paHuubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. [locTymaTel cnenuambHON TEOpHUH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJS CKOPOCTM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. Dnemenmuvt K6anmoBoi ONMUKU
®oronsl. ®opmyna [Tnanka cBsi3u sHEpPruu GOTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doroHa.
OtkpeiTue u wuccienoBanne (ororddexra. Ombiter A. T. CromeroBa. 3akoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuma» pororddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYecKHe yCTpOWCTBA M MPAKTHYECKOS MPUMEHEHHE: (OTOAIEMEHT, (OTOIATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

BonnoBele cBolicTBa yactull. Bonnel ne bpoiinsa. KopmyckyaspHO-BOJIHOBOW Ayaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

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

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITH Pe3epdopaa o onpeneneHuo cocTaBa pagioakKTUBHOTO U3TyUYESHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio sipa. M30Tomnsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

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

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepusiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGieMbl U TEpCHEKTHUBBI  SAEPHOM
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

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

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIINUX YACTHUII.

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

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH



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

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

Conneynas cucrtema.

Counnie. ConneuHas akTuBHOCTh. Mcrtounumk sHeprum CosiHIIAa W 3BE3A. 3BE3BI, UX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BoItonUH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

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

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszGeranme ramaktuk. Teopwust
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

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

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O6o0maroiee NOBTOpeHUE

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECCKOW, COIMATBLHOW U
THYECKOH cdepax [esATETbHOCTH YeNoBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKOH Teopun B (GOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCylIeCTBISETCS C YUYETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

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

Mamemamuka: pemieHHUe CUCTEMbl YpaBHEHUI, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIWH,
MpHU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TIIOCKUX (puryp u o0bEma Te.

buonocusa: snekTpuyeckue SBICHUS B KUBOW HpHUpojie, KojeOaTelabHbIE BUKEHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE pPaJUAlMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

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



Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIKMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEecCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATENIbHOCTh B HMHTEpEcax Ipa)<IaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aly;

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

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

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

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHMS

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpPINAaThb 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:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KyJIbTYypbl, OCO3HaHHE IJIOOAJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUM 10 (pu3mKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

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

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENIETIATh 1SN ACATSIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

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

BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJVMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TOHSITHSIMH W METOAaMu (pu3uvecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BJIQJICTh BHJIAMHU JICATEIIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHWS, €r0 HHTEPIpPETAIUH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATH
TUIOTe3y €€ pelIeHHs, HAaXOJIWUTh apryMEHTHI I J0Ka3aTelIbCTBA CBOMX YTBEPKICHHIMA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3MPOBATh TIOMYYEHHBIE B XOJE peHICHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYyIHPOBaTH COOCTBEHHBIE 33Jaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPH U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (popmarax ¢ yu€ToMm
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSL:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JCSATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYAIil U CMATYaTh KOH(MIUKTHL

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

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;

BBIOUpATh TEMATHKy M METOIbl COBMECTHBIX ICHCTBHI C yu€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, pPACIpElEsATh POJIU C YUETOM
MHEHUH Y4aCTHHKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJIEH C IMO3UIUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B PA3JIUYHBIX CUTyalusX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBHA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IO3HABATEIbHYIO JEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelIeHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAUIMH B o0mact (GU3HKH,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

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

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTHKEHHS TMYHOCTHBIX PE3YJIHTATOB OCBOCHHSI IIPOTPAMMBI TI0 (PU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

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

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

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YUYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COYYBCTBHUIO M COMIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTMH, B NPAKTHYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS H3YUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJIO, WACANBHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUECUHBIH AIIEKTPUUYECKUH 3apsii MPH pelIeHUU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE NaJeHHUE Tel,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(OXJaXIeHNN), TEIJIOBOE paBHOBECHE, MCIIapeHUe, KOHACH AN, TUIaBJIeHNe, KPUCTAJUIN3AIINS,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
COCyJle, CBA3b MEXIYy IapaMeTpaMu COCTOSHMS Ta3a B H30INPOLECCaX, JJIEKTPU3ALMSA Tel,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXAHMYECKOE JBIKEHUE, UCIOJb3Ys (PM3MUECKHE BETUYHMHBI: KOOpIWHATa,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (YOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, HUCIOJIb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOT0 JIBIXKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYeHUS M EAUHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh U3YUYEHHBIE SJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJISl, MOTEHIMAN, Pa3HOCTh TMOTEHIMAIOB; TMPU OMUCAHUH MPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl W SIBICHUS, HMCIONB3YS (PU3MUECKUE 3aKOHBI U
MPUHLIMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
paBHONpPAaBUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

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

BBITIOJHATh JKCIEPUMEHTHl IO HUCCIEIOBAHHUIO (PU3WYECKUX SIBICHUH M MPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOT0 000PYI0BaHUS, TPOBOAUTD OMBIT H (POPMYITUPOBATH BHIBOIBI;

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W WCIOJIB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX M3MEPEHHM, MNP AITOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHpPOBATh pPE3YyIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DPU3UYECKUX BETUYMH B BHUAC TaOIUIl M TPpadUKOB, JEIaTh BHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

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

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallh3a yCIOBUS 3a/1a4l BHIOMPATh (PU3NIECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIUMBIC s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pemiarb KayeCTBEHHBIE 3aJ1a4d: BBICTPAMBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO IEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAMU U MpPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpyMIie C BHITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYNIObl, PpAlMOHAJIBHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelieHue paccMaTpuBaeMou MpooOIeMBbl.

K xonny oOydenus B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, 1IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VYUTHIBATh TPAaHUIB TPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIENTb aTOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus U TOJIpU3alUs CBeTa, JUCHEepCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTb PA3IUYHBIX CPEl) M AJIEKTPOMArHuTHBIE SIBJIEHHUS (IIPOLECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHMUTHOTO MO, cuia Ammepa, cwia JlopeHna, MHIyKTUBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, NMpPHU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIysibc (OTOHA, TMEPHOJ IOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEIMYMH, WX OOO3HAYCHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
cBeTa, ypaBHeHHEe OWHImTEeWHA 1 ¢GoTodddekTa, 3aKOH COXpaHEHUsS DSHEPruu, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BBIPAKEHUE W YCJIOBHS (TPaHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI I10 HCCICAOBAHUIO (PU3MUECKUX SBICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IPpYA 5TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTATHI IOJYYEHHOW 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOr0 OJKCIIEpUMEHTa, Y4EeOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a/la4l BHIOUPATh (PU3NUYECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETAMH U TPEICTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIUM, MOJYYEHHOM W3 PA3MUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOUTH NMPHUMEPHI BKJIaJa POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(PU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpalleHUH ¢ TPHOOpaMH U TEXHUUYECKUMH YCTPOICTBaMU, IS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ) 2
M3MKa U METOJIbl HAy4YHOT'O MIO3HAHUS https://m.eds0o.ru/TfA1bF72
Htoro no pazneny 2
Paznean 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOAMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

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

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnmuorexa [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmorexa LIOK

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

bubmuorexa [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

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



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpa3zoBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
. Id{)mHKa — HayKa o (r)lfnfolte. . Butmorexa LIOK
ay4HbI€ METO/Ibl TO3HAHUS
Y . https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnmnoreka [JOK

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

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE

4 PaBHOMEpHOE ITPAMOIIMHEHOE 1 bubnuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubnnorexka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

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

, I[pI/IBOJ'II/IHeI/IHOC zLBanerIe . Bumorexa LIOK

BIDKEHHE MaTePHAITLHON TOUKH T
CHHC MATEP onTo © https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
[TpyHIMIT OTHOCUTENBHOCTH bubnnorexa [JOK

8 1

[anunes. MHepiraabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcyeta. IlepBblii 3akoH HeroToHa

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cui. Bropoii 3akon Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MatepuanbHOM TOUKH

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO Tsrorenus. Cuia

11 TSDKECTH. HelfBa;I KOCMHYECKast bubmmoreia LIOK

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

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

13 TpeHus. Cuiia COnpoOTUBIIEHUS [TPU bubnnoreka [JOK
JIBUKCHUH TeEJIA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHOe U BpamareabHOe

14 JBUKEHHE a0COTIOTHO TBEPIOTO bu6mmoreka [JOK
Tesna. MoMmeHT cuiibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HMitynsc MaTepUalbHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. bubnunorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMIYJbCa. PeakTHBHOE TBUKECHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubnuorexa [IOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [ToreHuunanbpHast SHEPTUs. bubnnorexa [JOK



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

[ToTenuuanpHas sHEpPrUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToTeHumanpHas sHEPrUs Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboOThl HEMOTECHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThI CHITBI
C U3MCHEHUEM MEXaHUYECKOMN
SHEPIHHU Tella Ha IpUMepe
PaCTSDKEHUS PE3UHOBOTO KIyTay

KonTponbHas padbora no teme

«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXAHUKE

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Huddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapaxkTtep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23

24

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBECHE.



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

Temneparypa u €€ u3MepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JIBHKEHUS MOJIEKYIL. YpaBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnenoBanue 3aBUCHMOCTH
MEXy apaMeTpaMH COCTOSTHHS
pa3peKeHHOTr0 raza»

29 H3onponeccel B ua€aIbHOM ra3e u bubnnoreka [JOK
uX rpaduveckoe mpeCcTaBICHNuE https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 criocoObI e€ n3meHnenust. KomuectBo bubnuotexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
DHEPTHUS OJTHOATOMHOTO UICATHHOTO
rasa

31 Buas! Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTD BEIIECTBA.

39 KonunuecTBo Tennotel npu bubnuoreka [IOK
Terutonepenave. AarnadaTHbIHA https://m.edsoo.ru/ff0c5c36
nporiecc

33 [lepBrlii 3aKOH TEPMOAVMHAMUKY U bub6nuorexa [IOK



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

€T0 MPUMCHCHHUC K U30IIpoLecccam

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoii 3akoH Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KI1/ bu6mmoreka [IOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOIHEPTETHKU
OO6o0maromuii ypok
38 «MOJ‘II:KyJ'II;pHa}}I]I()bI/ISI/IKa. OcHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KontponbHas paboTa o Teme
39 «MOJ‘E}K}/’J‘ISI[)HEH ¢u3uka. OCHOBBI bubamorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
AOcoNroTHAs 1 OTHOCHTEIIbHAS
41 BJIQXKHOCTH BO3/ayxa. HachieHHbIH bubmorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBofIID((:l’)rB KpUCTAJLJIOB. }KTIfL[KHe bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
KpucTtayibl. CoBpeMEHHBIE
MaTepUaTbl
[MnaBneHue U KpUCTATUTH3AIIHSL. BuGmorexa LOK
43 VaenpHas TemnoTa IjaBICHUS.

Cyb6numarust

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK

44 Yy 0
PaBHEHHE TEIIIOBOTO baarca https://m.edsoo.ru/ff0c6820
9 G I
g | o S
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsi0B
IT
o | i, pesep
YHPOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS AJIEKTPUUIECKOTO 3apsia
B 5 .3
47 Kynoma, Tosemmi smecxrprracor BuGnotexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHumn cynepnosuuuu bu6mmoreka [IOK
9JIEKTPUYUECKUX TToJIeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
" P260T211_[ c(:)m; 3ne:;pgzazlzqecxoro Butmorexa LOK
I10JI4. TCHIIMAJI. HOCTb
H https://m.edsoo0.ru/ff0c6f00
MMOTEHIINAIOB
PO i BuGnotexa LIOK
P ’ https://m.edsoo0.ru/ff0c7018
I[I/IBJ'IGKTPI/ILIGCKaSI HpOHI/IIIaeMOCTI)
bubmuorexa [JOK
51 é .K
IeTpogmKocTs. Kornencarop https://m.edsoo.ru/ff0c7126
- SJICKTpoéMKOCT:I; IIJIOCKOTO Butmorexa LIOK
KOHJeHcaTopa. DHEPIU
g p p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATopa
53 JlaGopaTtopHast pabota "M3mepenne

AJIEKTPOEMKOCTH KOHeHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
armnapara, CTpyHWHOro IpuHTepa.
DJIEKTpOCTAaTUUYECKas 3alUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akoH Oma it
y4acTKa [enu

[locnenoBarenbHOE, NapauIeabHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3yueHne cMEIIaHHOTO
COETMHEHUS PE3UCTOPOBY»

Pabora 1 MomtHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 OJIHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJ1C ucTouHrKa TOKa U
€ro BHYTPEHHETr0 CONPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas MPOBOUMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOANMMOCTh

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB



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

[ToynpoBOAHUKH, UX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJIUMOCTb. 1 bubmuorexa [JOK
CBoiicTBa p—N-mepexoa. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DJEeKTpUUECKU TOK B paCTBOpAx M

62 paciuiaBax 3JIEKTPOJIMUTOB. 1 bubnmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUYECKHI TOK B Ta3ax.

CamocTosiTenbHbIN 1 bubnuorexa [JOK

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

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06marmui ypok 1 bubnnorexa [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JNIeKTpU4ecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

PesepBublil ypok. KonTponabHas
67 pa6oI;a o TZII\)/IC ’ 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0c8c56
"OnexkTpoauHaMuka"

68 PesepBublit ypok. O0oOmarommii 1 bubnnorexka [JOK

ypok 1o Temam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

[NPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
ITocTossHHBIC MATHUTHI U UX

1 B3auMoJieicTBUE. MarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHuTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUWH
MarsuTHoOe 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoeiicTBre POBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas padora «M3yueHue

3 MaFHII/:THOf")O noiﬂ KaTy'IHKI/IyC 1 1 Bubmorexa IOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME MArHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HcecnenoBanue neicTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUXKYIIYIOCS 3aPsDKEHHYTO 1 bubmuorexa [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DneKTpOMarHuTHAsT UHYKITHS.

6 [ToTOK BEekTOpa MarHUTHOM 1

unaykuud. DJ1C uaaykiuu. 3akoH



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

AJIIEKTPOMATHUTHON UHAYKIIUU
®dapajes

JlaboparopHas paboTa
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnyKTUBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOUHYKIUHU. DHEPrusi
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE I0JIe

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHHE: TIOCTOSHHbIE MArHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHII,
WHIYKIIUOHHAS T1eYb

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o06maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
WHTYKITUS

KonrponbHas pabora no reme
«MarnaurtHoe 1oie.
DJIeKTPOMAarHUTHAS HHYKIIHSD

CB006oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnueckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

neproja MajblX KoJIeOaHuii rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenpHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHHUS B MJI€ATEHOM
K0JIeOAaTETbHOM KOHTYpE. AHAJIOTHUS
MEXy MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrur B UACAJIbHOM
K0JIeOaTEIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusx. By 1eHHbIE
MEXaHUYECKUe KOJIeOaHusl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbhb86

17

[IepeMeHHBIH TOK.

CuHycou1anbHbIN epeMEHHBIN TOK.

MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA Y HANIPSKEHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpanrcdopmarop. [IpoussoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKa, JIMTHUH 3JIEKTporepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynpTypa ncnonp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HU
MexaHn4ecKue BOJTHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gKOpPOCTBppaCHpOCTpa];){erIH u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuIMHA BOJIHBL. [lomepeunblie u
TIPOJIOJIBHBIC BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKka. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIEC BOJHBI, KX
23 CBoﬁcha u ckopoctb. [llkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexa [JOK
ToveuHslit ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oré)ameHHz cera. [loctpoenue bubmmorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IMJIOCKOM 3epKajie
28 [Tpenomnenue ceera. [lomHOE bubmmoreka [IOK



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

BHYTpPEHHEE OTpPAXKEHUE.
[IpenenbHbIN yroJ MOJHOTO
BHYTPEHHET0 OTPAKEHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

JlaboparopHas pabota «3mepenue
TIOKa3aTes MPEJIOMIICHHS CTEKIIa»

JIunzel. [TocTpoenune n3o0pakeHuit
B JIuH3e. DOpMysia TOHKOH JIMH3BI.
YBenuyeHue JuH3bI

JlaGopaTtopHnas pabota

«MccnenoBanue CBOMCTB
U300paXKeHHUI B TUH3AX)

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucnepcus ceeta. CII0OXKHBIN COCTaB
oenoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa»

33

WNurepdepenuus ceeta. Judpaxmus
cBeta. [ludpaxnuonHas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ced22

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPHI U yCTPOHCTBA
U YCJIOBUS UX 0€3011acHOro
IPUMEHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cennaibHON TEOPUHU
OTHOCHUTEIILHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJIMHBI

OHeprusi U UMITyJIbC
pensTUBUCTCKOM yacTuibl. CBsI3b

bubmuorexa [JOK

38
MaccChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
K o 0] .
39 Ocronst cncnnanerofi reopunt Bubinorexa LIOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJILHOCTH
40 ®otonbl. Dopmyina [1nanka. bubnuoreka [IOK
DHeprus U uMITyJbe GOTOHA https://m.edsoo.ru/ffOcfel6
O
o | e,
’ T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o | meoptam Sy
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroapdexra
18 | Toberens, Kerrouos efemac Bubmrorexa LIOK
sleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucrTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboToreMeHT, POTONaTUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « IJI€EMEHTEI bubmuoreka [JOK
KBAaHTOBOU OITUKU» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEI BuGmorexa LIOK
46 Pezepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynartsr bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

Wznyyenue u norsomnieHne GOTOHOB
IIPU [IEPEXO/IE ATOMA C OJTHOTO
YPOBHS 3HEPTUH Ha APyroi. Bubl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

54

BonHoBEIe cBoOiicTBa yacTull. BOJIHEI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHY’KJICHHOE U3JTy4YCHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3TYyUYEHUS

CsoticTBa anbda-, 6era-, ramma-
u3nyueHus. Bnusaue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEMUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oeta-pacmnan. ['aMmma-u3nyueHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. AnepHbii
peakTop. [Ipobnembl, TepCeKTUBHI,
DKOJIOTUYECKHUE aCIIEKTHI SIAEPHOMU
SHEPreTUKHU

DneMeHTapHble YacTullbl. OTKpBITHE
NMo3uTpoHa. MeTo bl HAOMIOICHUS U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyribiii cton
«DyHIaMEeHTAIIbHBIE
B3auMoercTBUA. ENUHCTBO
(U3UYECKON KapTHHBI MUPAY

Bun 3Bé3mgnoro He6a. Co3sesaus,
SIPKHUE 3BE3IbI, IJIAHETHI, KX
BuauMoe aBrkenne. CoaHeyHas
cucreMa

56

Connne. CoaHeuHass aKTUBHOCTb.
Wcrounuk snepruu ConHua u 3BE311

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TTIABHOM
MOCJIeIOBATENBHOCTU. BHyTpeHHee
ctpoenue 38&311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBomonru CoJHIIa U 3BE3]

58

Muneunsiii [IyTe — Hama
lNanmakTtuka. [Tonoxenue n
nxenne CoiHia B [NamakTuke.
lNanmakTuku. YEpHBIE ABIPHI B s11pax
raJIakKTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpo6ieMbl
aCTPOHOMMH

KonTponpHas padora «D1eMeHThI




ACTPOHOMHMH U acTPOPUIUKI

62

O6o6matromuii ypok. Pons dhuzukn
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJIOTUYSCKOM, COLIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa

63

64

65

66

67

O6o06matromuii ypok. Pons u mecto
(U3HUKHN 1 aCTPOHOMHFH B
COBPEMEHHOM Hay4YHON KapTUHE
MUpa

Ob6o6maromuit ypok. Posb
(bu3HYECKOM TeopuHr B
(hOopMUPOBAHHUH TIPEIICTABICHHIA O
¢u3nveckoil KapTHHE MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
IIPEACTABICHUI O IPUPOLE
PesepBHbIil ypok. MarautHoe mosie.
ONEKTPOMarHuTHAsE UHIYKIUS

Peseprubrit ypok. Ontuka. OCHOBBI
CIIELIMATIbHON TEOPUH
OTHOCUTEIILHOCTH

68

Pesepnbiit ypok. KBantoBas ¢uzuka.
DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosueB b.b., Corckuit H.H. mon penakiuei
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey
» ®usuka, 11 knace/ Msakumes I'.J1., byxosnes b.b., Yapyrua B.M. nox penakiueit

[TapdentbeBoit H.A., Akimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

https://m.edsoo.ru

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://m.edsoo.ru

https://resh.edu.ru



