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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.

Cogepxanue mporpaMmbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanussM OI'OC COO Kk mUIaHUPYyEMBbIM JIMYHOCTHBIM, MPEAMETHBIM U METaINpeIMETHBIM
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
pe3yNbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, MeETallpelIMETHbIC, 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 o0ydeHHs.

®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-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbII METO/ IM0O3HAHUS IIPU BBIIOJTHEHUH UMU 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 SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kkypce sBusercss (GOpMUPOBAHHME MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU ITPOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraeT 3HakoMCTBO € IIUPOKUM
KpPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn osxonocusayuu pearnsyercsi MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



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

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (PM3WKHM HAa YpOBHE CpeaHero oOImero odpa3oBaHuUs
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeSTeTbHOCTHBIN MTOAX0 B Kypce (DU3UKU peau3yeTcs MPexJIe BCero 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
($U3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAHMS M OCHALIeHHs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKUE YENsAeTCs PELIEHUI0 PacuéTHBIX U Ka4eCTBEHHbIX 3az1ad. [Ipu saTom
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 pa3zesoB. /i1 KaueCTBEHHBIX 3aJa4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJENTu s CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro LuKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyioBaHUE.

JleMoHCTpalMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPHOOPOB, 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 MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHud U (opMHUpOBaHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPY KAIOLUM SIBJICHUSM;



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 Lenell oOecreynBaeTcs pelieHHeM CIEAYIOUNIMX 3afad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

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

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pENICHHS PA3IMYHBIX 3aJad C SBHO 3aJIaHHON (u3ndecKoid
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 CaMOCTOSITENILHOTO IJIAHHUPOBAHUS U MPOBEACHUS (PU3MUECKHX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHB) Ha YpPOBHE CpefHEero oOmiero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme o (Gpu3mke nepeyeHb JabopaTOPHBIX U MPAKTUYECKHX PaboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYHTENb JIeJIaeT BBIOOp MPOBEIEHUS J1abOpaTOPHBIX padOT U

OITIBITOB

c Y4ETOM VHIUBUy AJIbHBIX 0COOEHHOCTEM oOyyJaronuxcsi.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunbie MeToabl MO3HAHUS OKpy»Xkaroiiero mupa. Pomib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH HU3UUECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN 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 (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopauHaT. CloKeHHe NepeMenieHul u
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBIKeHHUe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU 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 oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

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

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAIINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenue ABM>XeHUs Tena, OpOIIEHHOTO 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  COOTHOIICHMS ~ MEXIYy  MNYTSIMH, NPOWJEHHBIMHM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

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

[Tpuniun otHocutenbHOCTH ["anuies. [1epBoiii 3akoH HptoToHa. MHEpIManbHbIle CHCTEMBI
OTCYETA.



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

3akoH BceMupHoro taroreHus. Cuna tsxectd. [lepBast kocMuueckas CKOPOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosapdumument tpenus. Cuina conpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

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

TexHuyeckue yCTpPONCTBA M IPAKTUYECKOE INPUMEHEHHUE: NOJIIMIIHUKY, 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 NOIbEME U NAJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYXXHHE M PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

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.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas sHeprus. [loTeHnnanbHas sHeprus ynpyro aAeopMUpOBaHHOM MPY>KUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI C M3MEHEHHEM MEXAaHWYECKON SHEpPruu Tejla Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyasipuasi Gu3uka 1 TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPABIX Tell U OOBSICHEHHE CBOMCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaudecTBo BemiecTsa.
[TocrosinHast ABorajipo.

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

Mogenp uneansHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KHHETUYECKON TEOpUU
uJeabHOrO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduyeckoe mpencraBieHne U30MpoOILecCOB: U30TEpMa,
n30X0pa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: 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 MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

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

OnBIThL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Ormpezenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUSI pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoguHamuyeckass cucrema. BHyTpeHHsISt SHEpPrUsi TEPMOAMHAMHYECKOM CHUCTEMBI M
crocoObI e€ m3MeHeHus. KonumdecTBo TerioTel U paboTa. BHYTpeHHssI S5HEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Bupl Temionepenayn: TEMIONPOBOIHOCTb, KOHBEKLINS, U3IIyYeHUE. Y IeTIbHAs
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporeccaM. [ padudeckas naTepnperamnus padboThI ras3a.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TennoBeie MamuHbL. [[pUHIUTIBL IEHCTBUS TETTIOBBIX MamuH. [IpeoOpa3oBaHus SJHEPTUU 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).

H3meHeHre BHyTpeHHEH 3HepTruu (TeMIepaTyphl) Teja 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 TeMI0EMKOCTH.

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 JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYEeCKHEe YCTPOWCTBA M MPAKTUYECKOE IMPUMEHCHHE: TUTPOMETP U TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU TIOJIYYCHUS COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre nmpu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/IyXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Inexmpocmamuka

OnekTpuzauusi Ted. OJeKTpuueckuid 3apsii. JIBa BHJA SIEKTPUYECKUX 3apsOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  anekTpUyecKHH  3apsia.
Onektpruueckoe mnojne. Hampsx€éHHocTe anexkTpudeckoro mnons. [IpuHnumm cynepno3unnu
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 IIOCKOTO KOHJAEHCAToOpa. DHEPrus
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHudeckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: JIJIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
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 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

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

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIikaHue.

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

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonnuku. CoOCTBEHHass W NIpPUMECHAs MPOBOJUMOCTb IOJIYIPOBOJHHUKOB.
CsaoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

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

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

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJIyIPOBOIHUKOBBII 1MOJ1, TaJIbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

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

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYLIEN cuibl. KOpOTKOE 3aMblkaHUE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENNbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHMOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B JKUBOM mpupoje, 1udpdysus, ocMoc, TeI1000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

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

l'eoepaghus: BIaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHue JBMXKEHUI C UCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJOAMIBHHUK, KOHAUITUOHED, TEXHOJIOTUH TOyUYeHHsI COBPEMEHHBIX MAaTepPHajoB, B TOM YHCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMazZHUMHAA UHOYKY U

[TocrosiHHbie MarHuThl. B3auMoAeNCTBUE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop maruuTHON MHAyKUMH. [IpyHIMI Cyneprio3uiMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
uHayKuuy. KapTuHa AMHUN MarHUTHOW MHYKUWHU MOJISI IOCTOSIHHBIX MArHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JTWHHMA WHIYKIIMM MAarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHHMKA, KATYHIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib ¥ HalpaBIICHHE.

Cuna JlopeHma, €€ MOIydb W HampaBlieHHE. J[BHKEHHE 3apsyKEHHOM YacTHIBI B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

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

BuxpeBoe ayekTpuueckoe Moje. ONEKTPOJABIXKYIIas CHja WHAYKLIWHA B IPOBOJHHKE,
JBHKYIIEMCS TIOCTYIIaTEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBJI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOUHIYKIIUH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3aunMozeiicTBre 1ByX MPOBOJAHUKOB 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, nabopamopnvie pabomuol

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 31eKmpoMazHuUmMHbsle Ko1e0anus

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
konebanus. Ilepwon, dacrora, ammautyga u  (asa konebanuil. I[lpyXMHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojeOaHuil. [IpeBpaiieHue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
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. BeiHyXeHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITITUTYTHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA M HATIPSYKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUIECCKOW DHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa ucnonab3oBaHus
AJIEKTPO3HEPTUU B NTOBCEIHEBHOM JKHU3HHU.

TexHudeckue yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHME: DSIEKTPUYECKH 3BOHOK,
Te€HEepaTop NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTrpoB KojeOaTeTbHONU CUCTEMBI (MIPYXKUHHBIM HIIM MaTeMaTHYeCKUi
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

HabGmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKUM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TUHUU 3AEKTPOIepEauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPHUOJIa MAJIBIX KOJI€OaHMI 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 31eKmpoMacHUMHbLE B0JIHbL

Mexanuueckue BOJIHBI, yclloBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
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
3JIEKTPOMAarHUTHBIX BOJIH.

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

IIpuHIMITBI paInOCBA3H U TeleBUIeHU. Pannonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: MY3bIKalbHblE 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 MPEIOMIICHUS] 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. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

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

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBaromme JUH3bL. ToHkas mauH3a. DOKyCHOE paccTrosHue U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. MuTtepdepenius cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUuecKkue YCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHHWE U MperomiieHHe cBera. OnTuueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHre CBONCTB N300paKeHHI B TUH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['panubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJS CKOPOCTM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. Dnemenmut K6AHMOBOU ONMUKU
®oronsl. ®opmyna [Tnanka cBsi3u sHEpPruu GOTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuma» pororddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
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
BOZOpPOJA.

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

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbiX CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paanoakTuBHOCTH. OTbITEL Pezepdopaa nmo onpenenaeHno cocraBa paJuoaKTUBHOTO U3TyUYEHUSI.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HyxionHas mopnens siapa ['eiizenOepra—VIBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

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

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

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SI€PHOM SHEPIETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

TexHUUECKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JO3MMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIINUX YACTHUII.

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

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHoMuHU. IIpukimagHoe ©W  MHPOBO33PEHUECKOE  3HAYEHUE
ACTPOHOMHH.

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

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CHEKTpPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOItoLMH CoJIHLA U 3BE3/. DTallbl )KU3HHU 3BE3 L.

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

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paszberanme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe u3inyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O6o0maroiee NOBTOpeHUE

Ponp ¢u3uku w acTpOHOMHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THUYECKON cdepax [esATEJIbHOCTH 4YeJNOBEKa, pPOJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKOH Teopun B (GOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBSI3U

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

Meoicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHMS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHNUe CUCTEMbl YpaBHEHHUI, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIWH,
MpHU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TIIOCKUX (puryp u o0bEma Te.

buonocus: snekrpuyeckue SBICHUS B KUBOW HpHpone, KojedaTelabHble NBUKEHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE pPaJUAlMM Ha >KUBBIC
OpTaHU3MBI.

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

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKU MArHUTHBIX PyJ, POTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TEIEBH30p, aHTeHHa, TenedoH, CBY-meus,
IIPOCKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA, COJIHEYHAs Oarapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «®dusuka» Ha ypoBHE CpelHEro olumiero oOpa3oBaHUS
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «Du3MKa» AOHKHBI OTpPaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaloIUXCsl PyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIM, TMO3UTHUBHBIX BHYTPCHHHX
yOXKICHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIEecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMbITa ACSITENbHOCTH B MPOIECCEe Pealu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIIBHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIICYSIIOBEYCCKUX TYMAaHUCTHYCCKHX M JICMOKPATHYCCKHIX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B WHTEpEcax TIpakJaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJEHWCTBOBATh C COIMMAIBHBIMH HWHCTUTYTaMH B COOTBETCTBHH C UX
GYHKITUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKON TpaTaHCKON UIACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOINEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OICHMBATh CUTYAIlMI0 M NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATESILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHONICHUE K MUPY, BKJIFOYAs ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
po(eccHu M pean30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIOCOOHOCTh K O0pa30BaHMUIO M caMO0Opa3oBaHUIO B 00jacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpBl, OCO3HAHHE TIJIOOATBFHOTO 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
UMEIOLINXCS 3HAHUN 10 (pusmKe;

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 UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIBHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUU UX JTIOCTHKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

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

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHSITHSIMH W METOJaMH (pu3uvecKon
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHUIO PAa3INIHBIX METO/I0B TTO3HAHHS;

BJIQJICTh BHUJIAMHU JICATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISBJISITh NPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a1ady, BBIJIBUTAThH
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3MPOBATh TIOMYYEHHBIE B XOJE peHICHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHHBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MIEPEHOCHUTH 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIACTeH;

BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE TOIXObI U PEIICHHUS,

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



Pa6ora ¢ undpopmanmeii:

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 CpPCACTBa PIH(i)OpMElLIPIOHHBIX U KOMMYHUKAIIHUOHHBIX TEXHOJIOTUH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOIICHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€301aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MIOHMMATb U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHON U HHIUBUIY AJIbHOW padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHSI O €€ JOCTHKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENEIATh POIU C YYETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHJIbl B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE NPOEKTHI, OLIEHUBATh WJIEH C IO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBHA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBJISTH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OMBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAUIMH B o0mact (GU3HKH,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
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 apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

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 qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpefHero oluero oopa3oBaHus y 00ydarolUXCs COBEPIICHCTBYETCS dMOIMOHAIBHBIM
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

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

CaMOperyJIMPOBaHUS, BKJIFOYAIOLIETrO CaMOKOHTPOJIb, yMEHHue PUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMAaTUBHOCTb, YMEHHE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COITMATIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBaTh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS H3YUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEJO, WIACATbHBIN Ta3, MOAEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeH M TBEPIBIX Tes, U3MEHEHHE 00BbEMa Tell NMpH HarpeBaHUU
(oXJaXaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTAJUIN3aLus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
COCyJle, CBA3b MEXIYy IapaMeTpaMu COCTOSIHUS Ta3a B H30MPOLECCax, SJIEKTpU3auus Tel,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAaJbHAs DSHEPrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBAaTh HW3YUYEHHBIC TEIUIOBbIE CBOWCTBA TEI M TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora rasza, KO3(pQUIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh HU3YUYEHHBIEC 3JIEKTPUUECKHUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBaTh (PU3UYECKUII CMBICT HCIONb3YyEMbIX BEIWYMH, MX OOO3HAYCHHS] M €IUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLIMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHENH KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C a0CONIOTHOM TeMIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, TpH d3TOM  (HOpMYyIHUpPOBATH
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 W3MEPEHHS M WCIOIh30BaTh W3BECTHBIE METOJIBI OIICHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIUYHH B BHUJE TAOJUIl U TpaUKOB, JIe1aTh BBHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYJ0BAHMUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIUMBIC s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH pEUIeHHH Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OpMaIMOHHBIC
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
obecrieyeHns 6€30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMHU, JUIs
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IPyNIbl, palMOHAIBHO paclpeleNiaTh OO0A3aHHOCTU W IUIAHUPOBAaTh JIEATENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K konny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMULIBl TPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJeJIeH: TOYEeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SI/Jpa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbBIE KOJIeOaHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPasKeHHeE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs Pali0aKTUBHOCTD;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKHE BEIMYMHBL: DJIEKTPUUECKUH 3apsj, cuila TOKa, JIIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKW, SHEPrHsl AJIEKTPUUYECKOr0 M MAarHUTHOTO TOJeH, MepuoJ] U 4YacToTa KosieOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE 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, TMEpPHOJ| IOJypaclaga, JHEprus CBSA3M aTOMHBIX SAep, NPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYeHUs U



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

aHAM3UPOBaTh (PU3MUYECKUE MPOIECCHl U SBJICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHbI IPEIOMIICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJnOakTUBHOrO pacmajaa, IpH 3TOM pa3Iuvarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

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

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3AABAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3aqauyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, CcOoOMpaTh YCTaHOBKY U3
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;

UCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEIMUYMH C UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUI:
IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30IaCHOrO TpyJa MpU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OJKCIIEPUMEHTA, Y4E€OHO-HUCCIENOBATEIbCKOM M  TMPOEKTHOW JESATENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (u3MyecKoi MOJeNblo, HUCIONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTh MOJyY€HHOTO 3HAUE€HUS (PU3MUECKON BEITMUUHBL;

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, CTPYKTYPHUPOBAHMS, MHTEPIIPETALMH W TPEACTaBICHUS y4eOHOH U
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30M1aCHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUA MO (HU3UKE B TIOBCEAHEBHOM JKU3HU JUId
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B TpYMIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, MIIaHUPOBaTh paboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.

B ¢enepambHBIX W pErHOHANBHBIX MPOIEAypax OIEHKH KadecTBa 0Opa3oBaHUs
UCTIONB3YETCSl  TepeueHb  (KOMU(PHUKATOP) paclpelnesiéHHBIX T0 KiaccaM IPOBEPSEMBIX
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHUs U IIEMEHTOB COACPKAHMS 110 (PUBHKE.

IIpoBepsiembie TPeOOBAHUSA K pe3yJbTATaM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
nporpammsl (10 kiacc)

Kon [IpoBepsieMble ITpeIMETHBIE PE3YJIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
npoBepsie IPOTPaMMBI CPEeTHETO 001Iero 00pa3oBaHus

MOTO
3JIEMEHTa

10.1 |/lemoHcTpupOBaTh Ha TpuUMepax poilb U MecTo (GU3MKH B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOH KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHHKH H
TEXHOJIOTUH, B IPAKTHYECKOH AEATEILHOCTH JIIOJeH

10.2  |YuuTbiBaThb  TIpaHUIBl NPUMEHEHHS  HU3YUEHHBIX  (U3WYECKUX  MOJEJei:
MaTepHaibHas TOUYKa, WHEpLUAIbHAs CUCTeMa OTcuéTa, abCOMIOTHO TBEPAOE TEJoO,
UJCAIBHBIN Ta3; MOJEIHU CTPOEHHUS ra3oB, )KMJIKOCTEH W TBEPABIX TE€J, TOYECUHBIN
AIIEKTPUYECKUH 3apsi]l — IPU pelIeHnH (PU3NUecKux 3ajau

10.3  |Pacmo3naBath (puznyeckue sBIeHHUS (IIPOLECCH) H OOBSICHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOpUHM  CTPOEHHUS  BeEllecTBA U
AJIEKTPOIMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHKEHUE,
CBOOOJHOE MaJieHue TeJ, JBUKEHHE MO OKPYKHOCTH, MHEpIHS, B3aUMOJEHCTBHE
tes; auddysus, OpOyHOBCKOE ABMKEHHME, CTPOEHHE KHUJKOCTeH M TBEPIBIX Tell,
u3MeHeHue o0bEMa Tesl MpH HarpeBaHUM (OXJIaXJAEHUH), TEIJIOBOE pPaBHOBECHE,
UCIIApEHNe, KOHJEHCAIUs, IUIABICHHE, KPUCTAJUIM3ALMs, KHUIIEHHE, BIAXKHOCTb
BO3/lyXa, IOBBIIICHUE JABJIECHUS Ta3a MPU €ro HArpEeBAHMM B 3aKPBITOM COCYZE,
CBSI3b MEXYy NTapaMeTpaMH COCTOSIHUS ra3a B U30MpoIleccax; EeKTPU3alus Tell,
B3aMMO/ICHCTBUE 3aPSAI0B

104 |OmmceiBaTh MEXaHMYECKOE JBIDKEHHE, UCIONB3YsS (U3UYECKHE BEITUYMHBI:
KOOpJMHATa, NyTb, MEpeMelIeHHe, CKOpPOCTh, YCKOpPEHHME, Macca Teja, Ccuia,
UMIYJbC Teja, KWHETHYeCKas SHEpIus, MOTEHIHaJbHAs SHEPIus, MeXaHUudecKas
paboTa, MexaHM4yecKas MOIIHOCTb; NPU ONUCAaHUM MPABUIBHO TPAKTOBATH
(GU3MUeCKUil CMBICT HCIIOJIB3YEMBIX BEIMYUH, UX OOO3HAUeHHs] W €IUHHIIbI,
HaXOIUTh (POPMyJIbI, CBSI3BIBAIOIIME TAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU




10.5

OnucelBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TE€JN U TEIUIOBBIE SIBJICHMSI, UCIOJb3YS
dusznyeckne BENMYMHBL: JIaBJICHHE Trasa, TemIepaTypa, CpeAHssli KHHETHYecKas
SHEPIHsl XaOTHYECKOTO JBWKEHHUS MOJIEKYJ, CpPEIHEKBaApAaTHUYHAs CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS dHEprusi, padora raza, KodphuuueHt
MIOJIE3HOTO JEHCTBUS TEIUIOBOTO JBUTrATENs; MIPU OMUCAHUU MPABUIIBHO TPAKTOBATh
(U3MUEeCKUH CMBICT HCIOJIb3YEMBIX BEIMYHH, UX OOO3HAUCHHsS W EIUHUIIBI,
HAXOIUTh (POPMyJIbI, CBS3BIBAIOIIUE MAHHYIO (H3UYECKYIO0 BEIHYMHY C JPYTUMHU
BEJIMYHMHAM

10.6

OnucelBaTh M3y4YEHHBIE AJIEKTPUYECKUE CBOMCTBA BELIECTBA M DIIEKTPUUYECKUE
ABICHUA (TIPOLIECCHI), UCHOJB3Ys (PU3MUECKUE BEIMYMHBI DJICKTPUUYECKHHA 3apsij,
JJICKTPUYECKOE I10JI€, HANPSHKEHHOCTD I10JIs, MMOTCHUUA, Pa3HOCTh MOTEHLHAIIOB;
IPY ONKCAHUM MIPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIOIb3YEMBIX BEJIUUHMH,
ux OOO3HAUeHMs] W €IUHMIBI; YKas3biBaTb (DOPMYJIbl, CBSI3BIBAIOLINE JaHHYIO
(GU3UUECKyI0 BEIMUMHY C IPYTMMHU BEIMYMHAMU

10.7

AHanu3upoBath (pu3nUYecKre MPOLECCH U SBJIECHUS, UCTIONb3Ys (PU3HMUECKUE 3aKOHBI
W NPUHLUIBL 3aKOH BceMupHoro tsarorenws, I, II u III 3axkonel HerotoHa, 3axoH
COXpaHEHUsT MEXAHMYECKOW OHHEPIUH, 3aKOH COXPAHECHHs HUMITYJIbCA, IPUHIIUI
CyHEpIO3ULUN CHUJI, IPUHLHUII PABHOIPAaBUS HHEPLUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOEHUS BEILECTBA, Ia30BbIC 3aKOHBI, CBS3b
CpeHeld KMHETHMYECKOM SHEepruM TEeIUIOBOIO JBMXKEHUS MOJEKYJ C aOCOIIOTHOMN
TEMIIEPATYPOH, IEPBBI 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHHMSI DJIEKTPUUECKOTO
3apsja, 3akoH KysoHa; npu 3ToM pa3indarh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €r0
MaTeMaTHYeCKO€e BbIpAaXKEHUE U YCI0BUS (TPaHHULIbl, 00JIaCTH ) IPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE TMPUHIUMBI JCUCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pa3inyaTh YCJIOBHS WX O€30MacCHOr0 HMCIOJIB30BaHHUS B MOBCEIHEBHOU
KU3HU

10.9

Brimonaars OKCIICPUMCHTEI 11O UCCIICAOBAHUIO (1)I/ISI/I‘~ICCKI/IX SIBJIEHUU U IIponeccoB €
UCIIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX M3MEPEHU; MpH 3TOM (HOPMYIHPOBAThH
npoOiemMy/3ajady U TUNOTE3y Y4eOHOro JKCIEepPUMEHTa, COOHUpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAMUTDH OMBIT M OPMYITUPOBATH BHIBOIBI

10.10

OcCymIecTBISATh MPsSIMbIE M KOCBEHHBIE U3MEPEHUS (M3HUECKUX BEIHYWH; MIPH ITOM
BBIOMpATh ONTHUMAIBHBIA CIOCOO M3MEPEHHs] M HCIOIb30BaTh M3BECTHBIC METOJIbI
OLIEHKH IOIPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (U3NUYECKUMHU BEJITMUYMHAMH C UCIOJIb30BAHUEM
OpsIMBIX HM3MEpPEHUM; TMpU H3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHpPOBATh
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BUAE TaOIUI U
rpaduKoB, IeaTh BBIBOJIBI 110 pe3yIbTaTaM UCCIETOBAHUS

10.12

CobmoiaTe npaBuia 6€30MacHOrO TpyAa IpU MPOBEACHUH UCCIEIOBAHUN B paMKax
y4eOHOTr0 3KCIepUMEHTa, Y1eOHO-UCCIIe10BaTeIbCKON U MTPOEKTHOM 1eATEeIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOPHOTo 000PYI0BAHUS

10.13

Pemate pacuérHble 3a7auM C SIBHO 33JaHHOW (PU3MYECKOH MOJENbIO, UCIONb3Ys




dusznyecKkre 3aKOHBI M TMPUHIIUIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJaud BBIOMPATH
bu3nYECKy0 MOJIETb, BBIIEIATH (PU3HUECKHUE BETMYHHBI U (POPMYJIbI, HEOOXOIUMBIE
JUist €€ pelleHusi, MPOBOJUTH PACUYEThl M OLIEHUBATHh PEAIbHOCTH IOJIYYEHHOTO
3HaYeHUS PU3NYECKON BETMUUHBI

10.14

Pemath KauyecTBEHHbIC 3aJaui: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPCUHBYIO
IICTIOYKY PACCYKIACHUH C OMOpOil Ha H3ydYCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznuecKue SBICHUS

10.15

Hcnonp30BaTh TpU pelICHUH Y4YeOHBIX 3aad COBPEMEHHbIE HH(OpMAIMOHHBIC
TEXHOJIOTMM JUIsl IIOMCKA, CTPYKTYPUPOBAaHHMs, UHTEPIPETALUU U IPEIACTaBICHUS
yu4eOHOH M HAy4YHO-TIONMYJSPHOM HH(pOpMAIMK, TOIYYSHHOW U3 Pa3IUUHBIX
MCTOYHUKOB; KPUTUYECKU aHATTM3UPOBATh MOTydaeMyro HH(pOpMaImio

10.16

[IpuBoaUTH MpUMEpPHl BKJIaJa POCCUHUCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, 00BICHEHHE POIECCOB OKPYIKAIOIIEro MUPa, B PA3BUTUE TEXHUKHU
U TEXHOJIOTUH

10.17

Hcnonp30BaTh TeOpeTUYECKUE 3HAHHS MO (U3MKE B TOBCEIHEBHOM KU3HU IS
obOecrieueHrs O€30MacCHOCTU MpH OOpalleHHH C MpudopaMH M TEXHUYECKUMU
YCTPOMCTBAMH, ISl COXPAHEHHUS 3I0POBbSI U COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAOUIEH cpee

10.18

Paborarpe B rpymnmne ¢ BBIIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh
paboTy TpymNIbl, paMOHAIBHO paclpenesiaTh OOsS3aHHOCTH W  IUIAHUPOBATH
JeSITEJIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, a/IEKBaTHO OLIEHWBATh BKJIAJ] Ka)J10TO
U3 YYaCTHUKOB IPYNIBI B peIlIEHHE pacCMaTpUBAEMOM MPOOIeMBbI

IIposepsiemble 2jieMeHTHI cogepskanus (10 kaacc)

Kon Kon IIpoBepsiemble 3JIeMeHTHI COleP:KAHUS
pasjena| NnpoBepsieMoro
3J1eMEeHTa
1 OU3HKA U METO/IbI HAYYHOI' O IIO3HAHUA
1.1 ®duszuka — Hayka o npuponae. HaydHble MeTOIbI MO3HaHUSA
OKpyXaromero mupa. Ponb 3kcnepuMeHTa W TEOpUHU B Tpolecce
MIO3HAHUS IPUPOBIL.
OKCepUMEHT B (pU3HKE
1.2 MonenupoBanue ¢uU3NYECKUX SBICHUA M mporeccoB. HayuHble
runore3pl.  ®dusmyeckne  3aKOHBI M TEOpUU.  ['paHuIb]
OPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpHMHIIMII COOTBETCTBHS.
Ponp u mecto pusuku B (OpMUPOBAHHWH COBPEMEHHON HayudHOU
KApTUHBI MUPA, B IPAKTHYECKOHN EATEIbHOCTH JIIOEN
2 MEXAHHUKA
2.1 KMHEMATHUKA
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Mexanunueckoe gABrkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO
JnBrxeHus. Cucrema orcuéra. TpaekTopus

2.1.2 [Tepememnienue, CcKOpocTh (CpemHsii CKOPOCTb, MTHOBEHHAas
CKOpPOCTh) M YCKOPEHHUE MAaTEePHATIbHON TOUKH, UX MPOCKIIMH HA OCH
cucteMbl koopAauHat. CIoKeHHE TMEepeMElIeHUH U CIOXKEHUE
CKOpOCTEH

2.13 PaBHOMEpHOE M PABHOYCKOPEHHOE MPSMOJIMHENHHOE JABHIKEHHUE.
['paduxy 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U
nepeMelleHHs] MaTepUaJIbHOM TOUKU OT BPEMEHH

214 CBoboaHoe najzenue. Y ckopeHue cBOOOIHOTO MaIeHUs

2.15 Kpusosunelinoe JIBUKECHHUE. PaBrOMEpHOE JBUYKEHUE
MaTepHabHOW TOYKM 10 OKPYKHOCTH. YTIJIOBasg CKOpPOCTb,
JIuHenHas ckopoctb. Ilepumon um yacrora. LleHTpocTpeMuTenbHOE
YCKOpEHHE

2.1.6 Texnuueckue ycmpoticmea: CIHIOMETP, JBM)KCHHE CHApSJIOB,
IIETTHBIC ¥ PEMEHHBIE TepeIaun

2.1.7 Ilpakmuueckue pabomei. VI3MEpeHHE MIHOBCHHOM CKOPOCTH.
HccnenoBanne COOTHONIICHUS MEXAY IYTSAMH, MPONHICHHBIMU
TEJIOM 3a IOCJIeZI0BAaTENbHbIE PAaBHbIE MPOMEXKYTKH BPEMEHU IpU
PaBHOYCKOPEHHOM JABWKEHHHM C HAYAJIBHOM CKOPOCTBIO, PAaBHOMU
Hymo. M3yueHue [BWXKEHHS IIapuKa B BSA3KOH KHJIKOCTH.
M3zyuenue IBMKEHUS Tea, OPOLICHHOTO TOPU30HTAIBHO

2.2 JMHAMUKA
221 ITpunuun ornHocurensHocty ['anmwied. Ilepssiii 3akoH HbroTona.
NuepumanbHbIe CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHiun cynepno3uiuuu cuil
2.2.3 Bropoii 3akon Herotona aia marepuanbHoil Touku B MCO. Tpetuif
3akoH HploTOHA [ MaTepHaIbHBIX TOYEK
2.2.4 3akoH BcemupHoro Tsarorenus. Cwma Tsokectu.  IlepBas
KOCMHYEcKasi CKOpocTb. Bec Tena
2.25 Cuna ynpyroctu. 3akoH ['yka
2.2.6 Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUsl CKOJIBXEHUS M CHIIa
Tpenus nokos. Koadumnment tperuns. Cuina cConpoTHBICHHS TIPU
JBYDKEHUH TeJa B )KUKOCTH HITU Ta3e

2.2.7 [ToctynatensHoe W BpamateabHOE JBHXKEHHE  aOCOJIOTHO
TBEPAOIO TeNa

2.2.8 MoOMeHT cuibl OTHOCHTEIBHO OCH BpamieHus. Ilimedo cuibl.
VYcnosus paBHoBecust TBEpaoro tena B MCO

2.2.9 Texnuueckue ycmpoiicmea: MO/IIIUTTHUKH, JIBMDKEHHE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10 Ilpaxmuyeckue pabomul. VI3yueHue NBIKEHUS Opycka 10

HAaKJIOHHOM IUIOCKOCTH II0J JACUCTBUEM HECKOJIBKUX CHIL
HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
neGopMHUpyeMoii IPY>KUHE U PE3MHOBOM 00paslie, OT BETMUYNHBI
ux negopmanuu. McecnenoBanue ycinoBuil paBHOBECHS! TBEPAOTO




TeJa, UMEIOIIEro OCh BpaICHUS

2.3 3AKOHbI COXPAHEHN S B MEXAHUKE

231 Nmnynbc MaTepuanbHONW TOYKH, CHCTEMbl MaTE€pHANIbHBIX TOYEK.
Vimmynbe CHITbl 1 NI3MEHEHUE UMITYJIbCa Tea

2.3.2 3akoH coxpaHeHus umirynbca B ICO. PeakTuBHOE IBMYKEHWE

2.3.3 Pabora cuiibl

2.3.4 MoIHOCTb CUJIBI

2.3.5 Kunerndeckass »Heprust MaTepHaJbHOW TOYKH. Teopema o
KMHETUYECKON SHEPruu

2.3.6 [TorenuuanpHas osHeprus. [loTeHuManmbHash SHEPrUs YHOPYro
neGopMHpOBaHHOW TMpYXHHBL. [loTeHIManbHAs OSHEPrusi Tena
BOJIM3U MOBEPXHOCTH 3EMIIU

2.3.7 [ToreHunanbHble M HEMOTEHLUMAJIbHBbIE CHIbl. CBs3b pPabOTHI
HEMOTEHUHUATbHBIX CHUJI C M3MEHEHHEM MEXaHWYECKOW SHEpruu
CHCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOH SHEPTUu

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 Texnuueckue ycmpoticmea: IBWKEHUE PaKET, BOJOMET, KOIIep,
MPYXUHHBIA TUCTOJET

2.3.10 Ipaxmuuecxkue pabomoul. VI3yueHue CBSI3M CKOPOCTEH TeNl TpH
Heynpyrom yzaape. MccinenoBanue CBsi3U  pabOThl  CHIIBI €
M3MEHEHHEM MEXaHWUYECKOW DHEPTUU TeJa

3 MOJIEKYJ/IAPHAA ®U3HKA U TEPMO/JIHHAMHKA
3.1 OCHOBBI MKT

3.11 OCHOBHBIE TIOJOXKEHUS MOJIEKYISIPHO-KMHETHUECKOW TEOPHHU.
bpoynoBckoe nBuxenue. Juddysus. Xapakrep IABUKEHHUS U
B3aMMO/JICHCTBHS YaCTHUI] BELIECTBA

3.1.2 Mopnenu cTpoeHus Tra3oB, JKUIAKOCTEW U TBEPABIX Tl U
00BsICHEHHE CBOICTB BENIECTBA HA OCHOBE ITHX MOJeNei

3.1.3 Macca monekyn. Kommgectso Beniectsa. [locTosiHHast ABoraapo

3.14 TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllxama
temniepatyp Lenscns

3.15 Mogens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KUHETHYECKOU TEOPUH HJICaIbHOTO ra3a

3.1.6 AOcomoTHas TeMmmeparypa Kak Mepa CpeaHed KHHEeTHYeCKOU
DHEPTUU TEIUIOBOTO JBIDKEHHS dacTHll Trasa. Illkama temmepatyp
KenbBuna

3.1.7 Vpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbToHa

3.1.8 ["a3oBbIe 3aK0HBI. M30mpoIIecChl B HIeaIbHOM ra3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA: M30TEPMa, H30X0pa, n300apa

3.1.9 Texnuueckue ycmpoticmea. TEpMOMETp, GapoMeTp




3.1.10

Ilpakmuueckue pabomwi. I3MepeHre Macchl BO3ayxa B KJIACCHON
koMHaTe. McciemoBaHue 3aBHUCHMOCTH MEXIYy IapamMeTpaMu
COCTOSTHUS Pa3peKEHHOT0 Ta3a

3.2 OCHOBbI TEPMOJIMHAMUWKHA

3.21 TepMmoanHamuueckas cuUcTema. BuyTpennsis SHEPrus
TEPMOJIMHAMHUYECKON CHCTEMBI U CITIOCOOBI €€ N3MEHEHHUS

3.2.2 KomnyectBo  Termotsl M pabota. BHyTpeHHAs — sHeprus
0JIHOATOMHOT'0 WJI€AJIbHOTO Ta3a

3.2.3 Buasl  Temonepenauu: TEIJIONPOBOAHOCTb,  KOHBEKIIUS,
uznydyeHue. TemnoéMmkocTe Tena. YjaenbHas TEIUNIOEMKOCTh
BellecTBa. Pacu€T KOMMYECTBA TEIUIOTHI ITPU TEILIONEpEaAYE

3.24 [TepBblif 3akoH TepMonuHamukH. [IpuMeHeHHe MepBOro 3akoHa
TEPMOJMHAMHKH K M3omporeccam. ['paduueckas MHTEpIpeTanus
paboTHI Ta3a

3.25 Tennossle MamuHbl. [IpUHIMIBI AEHCTBUSA TEIUIOBBIX MAIMH.
[TpeoOpa3oBanus sHepruu B TemioBbix MammHax. KIIJI Tennosoit
MamuHbl. [ukn Kapno u ero KITJ{

3.2.6 Bropoit 3akoH TepmomuHamukd. HeoOpaTHMOCTh TPOIIECCOB B
npupoje. TernjgoBble ABUTATENN. IJKOJOTUYECKHE MPOOIEMbI
TEIIO3HEPreTUKH

3.2.7 Texnuyeckue ycmpoiicmea: IBUTATE€Nlb BHYTPEHHETO CropaHus,
OBITOBOI XOJIOAMIHHHUK, KOHIUITMOHED

3.2.8 Ipaxmuyeckue pabomul. VIaMepeHue yneabHON TEIIOEMKOCTH

3.3 ATPEI'ATHBIE COCTOSAHN A BEHIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [Tapoobpa3zoBanue M KOHAeHcauus. lcnapeHue W KHIIEHHE.
VnenbHas Teriora napooOpa3zoBaHusl. 3aBUCHMOCTb TEMIIEPATyphbl
KUIIEHUsI OT JaBJICHUS

3.3.2 AOcomoTHasT M OTHOCHUTENIbHAs  BJIQXHOCTh  BO3JyXa.
Hacelennslil nap

3.3.3 Teépnoe Temo. Kpucrammmueckue u  amopdHble  Tena.
AHU30TpOnUsL  CBOMCTB  KpUCTaUIOB. JKuJakue  KpUCTaLIBL.
CoBpeMeHHbIe MaTepHaJIbI

3.34 [InaBnenue wu KpHUCTaJJIU3alUs. VY nenpHas TEeIUioTa

riaBieHus. CyGnumanus

3.3.5 YpaBHeHUE TEIIoBOro GajaHca

3.3.6 Texnuueckue  ycmpoticméa:  THTPOMETp W TICHXPOMETD,
KaJOpPUMETP, TEXHOJIOTUH MOJTYUYESHUsI COBPEMEHHBIX MaTEpUAIIOB,
B TOM YHCJIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU

3.3.7 Ilpaxmuyeckue pabomul. VI3mepeHne BIAKHOCTH BO3/IyXa

4 SJIEKTPO/THHAMHKA
4.1 DJIEKTPOCTATUKA

41.1 OnekTpuzanusi  Ten.  DleKTpuueckuil  3apsan.  JIBa  Buaa
DIIEKTPHUYECKHX 3aPSI0B

4.1.2 ITpoBOTHUKY, TUBIIEKTPUKHU U MOJYIPOBOJHUKH

4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

4.1.4 B3anmopeiicTBue 3apsanoB. 3akon Kynona




4.1.5

Onektpuyueckoe mnosie. Hanpsok€HHOCTh 3JIEKTPUYECKOTO  MOJIS.
ITpuHnun CyIEepIIO3ULIUY. JInnun HaIPsHKEHHOCTH
AIEKTPUYECKOT0 NOJIs

4.1.6 Pabora cun  snexrpocraTtuueckoro nois. I[lorenuman. PasHocts
MOTEHIINAJIOB

4.1.7 IIpOBOIHUKY U JUAIEKTPUKHU B IIOCTOSTHHOM 3JIEKTPHUUYECKOM I10JI€.
Jlmsnektpudeckasi IpOHUIIAEMOCTb

4.1.8 OnekTpoéMkoctb. KonumeHncarop. DNEKTPOEMKOCTh  IJIIOCKOTO
KOHJICHCATOpa. DHEPrus 3apsHKEHHOT0 KOHIEHCaTopa

419 Texnuueckue  ycmpoticmea:  DIEKTPOCKOI,  AJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10 Ilpakmuueckue  pabomui. Nsmepenne ANEKTPOEMKOCTH
KOHJICHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcenoBusi CylIeCTBOBAHUS ITOCTOSIHHOIO 3JIEKTPUYECKOTO TOKA.
Wcrounnku Toka. Cuiia Toka. IlocTOSHHBINA TOK

4.2.2 Hanpsokenue. 3akon Oma i1t yyacTka Lenu

4.2.3 DJEKTPUYECKOE  CONPOTHBIIEHHE. Y JIEIBHOE CONPOTHUBIICHHE
BEIIIECTBA

4.2.4 [TocnenoBarenbHOe, MapajuledbHOE, CMEUIAHHOE COEIMHEHHE
IPOBOJTHUKOB

4.2.5 Pabora anekrpuyeckoro toka. 3akoH Jlxoyns — Jlenna

4.2.6 MOIHOCTB 3IEKTPUUYECKOTO TOKA

4.2.7 O/1C u BHYTpeHHEe CONMPOTUBICHHE UCTOYHHUKA TOKA. 3akoH Oma
JUIsT TIONHOM  (3aMKHYTOHM) »anekTpuueckor 1enu. KopoTkoe
3aMBIKaHHE

4.2.8 DJEeKTPOHHAs MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTb
COITPOTHUBJICHUS] METAJIOB OT Temreparypbl. CBepXITpOBOIUMOCTh

4.2.9 DneKTpuuecKuil ToK B Bakyyme. CBOICTBA AJIEKTPOHHBIX TyYKOB

4.2.10 [TonmynpoBonuuku. CoOOCTBEHHass W NpPHUMECHas MPOBOAUMOCTh
MOJIYTIPOBO/IHUKOB. CaoiicTBa p-n nepexoa.
[TosrynipoBOIHUKOBBIE IPUOOPHI

4.2.11 DNEKTPUUECKUT TOK B  DJIEKTPOJUTAX. IJICKTPOJIUTHUECKAS
JccolManus. DIEKTPOIN3

4.2.12 Onektpuueckuii  Tok B razax.  CaMoOCTOSTENbHBIH U
HECAMOCTOSITENbHBIN pa3psii. PaziauuHble TUITBI CAMOCTOSATEIBHOTO
paspsiaa. Mosnus. [1na3ma

4.2.13 Texnuueckue ycmpoticmea: aMIepMeTp, BOJIBTMETp, peocTarT,
WCTOYHUKHA TOKa, AIIEKTPOHATPEBATETHHBIC puOOpHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBI WO,  TEPMHUCTOPHI W (HOTOPE3HUCTOPHI,
MIOJTYTIPOBOIHUKOBBIN JIMOJI, TaJIbBAaHUKA

4.2.14 Ilpaxmuyeckue pabomwi. V3ydeHHe CMEIIAHHOTO COCTUHEHUS

PE3UCTOPOB.

Nzmepenne OJIC ucTOYHMKA TOKa M €ro BHYTPEHHETO
CONPOTHBIICHUSL.

HabGnroeHnue 31ekTpoausa




IIpoBepsiemble TpeOOBAHUS K pe3yJbTAaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM
nporpammbl (11 kiaacc)

Kon
MIPOBEPSIEMOTO
2JIEMEHTA

[IpoBepsiemble IpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus
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JIeMOHCTpHpOBATh Ha MPHUMEPAX POJIb U MeCTO (U3UKU B (POPMHUPOBAHUH
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHM, B NPAKTHUYECKOM JEITEIBbHOCTU JIFOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4YuTHIBaTh rpaHullbl TPHUMCHCHHA H3YUCHHBIX (1)I/ISI/I‘I€CKI/IX MOJICICH:
TOYCUHBIN SHGKTpI/I‘{CCKI/Iﬁ 3apAan, SAACpHadA MOIACIIb daTOMa, HYKIOHHAsA
MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aJga4

11.3

PacriosHaBath (uszndeckue sBACHUS (IPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB  3JICKTPOJAMHAMHUKM W  KBAHTOBOH  (DM3HMKH:  3JIEKTpUYECKas
MIPOBOJIMMOCTD, TEIUIOBOE, CBETOBOE, XHMHUECKOE, MArHUTHOE JCHCTBHSI
TOKA, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAS WHIYKIIHS, JICHCTBHUC
MArHUTHOTO TIOJS HAa MPOBOJHUK C TOKOM W JBWKYIIUHCS 3aps,
3JIEKTPOMArHUTHBIC KOJIEOAHHS M BOJIHBI, MPSMOJIMHEHHOE PaCIPOCTPAHEHHUE
CBETa, OTpa)XCHUE, TMpeJioMIcHue, uHTepdepeHus, audpakius u
MOJISIpU3alusl  CBETa, JWcIepcus cBeTa, (oToanmekrpuueckuii  3ddekr
(potoaddext), cBeTOBOE NaBIeHHE, BOSHUKHOBEHHE JTMHEHYATOTO CIEKTpa
aToMa BOJIOPO/ia, €CTECTBCHHAsI U HCKYCCTBEHHAs PaJIMOAKTHBHOCTb

114

OnuchiBaTh HM3y4YeHHbIE CBOWCTBA BeleCTBa (IEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE, DIIEKTPUYECKYI0 IMPOBOJMMOCTb  pa3IMYHBIX Cped) H
JNIEKTPOMAarHUTHBIE  sIBIIEHUS  (TIpOLIECChl),  HUCHOIB3YyS  (U3NUYECKUE
BEJIMYMHBIL: 3JIEKTPUUECKUN 3apsijl, CUJIa TOKa, SJIEKTPUUECKOE HaIlpsSKEHHE,
AJIEKTPUUYECKOE COMPOTUBIICHHE, Pa3HOCTh nmoTeHnunanos, JJ1C, padboTa Toka,
WHAYKIUS MarHUTHOTO MOJs, cuiia Ammepa, cuiia JlopeHIa, HHIyKTUBHOCTb
KaTyIIKH, SHEPTUs 3JEKTPUUYECKOT0 U MAarHUTHOTO IOJIeH, MepHo/] U 4yacToTa
KonebaHuii B KosebaTeIbHOM KOHTYpe, 3aps] M CHjla TOKa B Ipoliecce
TrapMOHUYECKUX DJIEKTPOMArHUTHBIX KoyieOaHUM, (OKYCHOE DPACCTOSHUE U
OTITUYECKasl CHJIA JIMH3BI; TIPU ONMMCAHWN MIPABUIHHO TPAKTOBATh (PU3NIECKHUIA
CMBICIT HCIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHS W EIWHUIIBI; YKa3bIBaTh
(GopMyTBI, CBS3BIBAIOIIAE JAHHYIO (QH3UYECKYI0 BEJIHYMHY C JAPYTHMH
BEITMYMHAMU
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OnnceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBJIEHUS M IPOLECCHI, HCIONb3YS
¢u3nvecKkrue BEIMUYMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI U
94acToTa CBETA, SHEPTUs U UMIYJbC (POTOHA, MEPHOA IMONTypacmaga, SHEPTHs
CBSI3W AaTOMHBIX SA€p; IPU ONHMCAHUU TPABUIBHO TPAKTOBATH (DU3MUYECKHIA




CMBICJ HCIOJIb3YEMbIX BEIWYUH, WX 0003HAYCHHS W CIUHUIIBI, YKa3bIBATh
(GbopMyIbl, CBA3BIBAIOIINME JAaHHYIO (U3NYECKYI0 BEIWYHHY C JIPYTHMH
BEJIMYMHAMU, BBIYUCIISTH 3HaU€HUE (PU3NYECKON BETUUMHBI

11.6

AHanu3upoBaTh (U3MYECKUE MPOLECCH U SIBICHUS, UCIONB3Yys (uzndeckue
3aKOHBl W TPHHOUNBL: 3akoH OMa, 3aKOHBI IIOCIIEIOBATEIFHOTO H
MapauIeIbHOTO COSTUHEHUS] POBOAHUKOB, 3akoH Jlxoyns — JleHma, 3akoH
9JIEKTPOMArHUTHON WHAYKIUH, 3aKOH TNPSMOJIMHEHHOTO PpaclpoCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE
OiHmreitna g gortodddexrra, 3aKOH COXpPAHEHUS SHEPrHH, 3aKOH
COXpaHEHHs MMIIYJbCa, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHHs MacCOBOTO 4YHCJa, MOCTynaTsl bopa, 3aKoH paguoaKkTHBHOTO
pacmazna; TpU 3TOM pas3lnyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTU4ecKoe BBIPAKCHUE U YCIOBHSA (TPaHHIIBI, 00JIaCTH) MPUMEHUMOCTH

11.7

OHpe,[[eJ'IHTB HaITpaBJICHHUEC BCKTOPAa MHAYKIUHW MArHUTHOI'O I10JISI ITIPOBOJAHHUKA
C TOKOM, CHJIbI AMnepa " CHJIBI JIopeHua

11.8

CtpouTh W ONKCHIBaTh H300paKEHHUE, CO3/1aBAEMOE IUIOCKHM 3EPKajoM,
TOHKOM JIUH30U

11.9

Brimmonaare OKCIICPUMCHTBI II0 HCCICAOBAHHIO (I)I/I3I/I‘~ICCKI/IX SIBJIEHUU U
MMpOoUECCOB C UCIOJb30BAHUCM IPAMBIX U KOCBCHHBIX I/I3M€p€HI/II>’I; IIpru 3TOM
dbopMyupoBark mpodIEMy/3alady M TUIOTE3Y Y4eOHOro 3KCICpUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEAJIOKESHHOTO 000pYI0BaHHUS, MIPOBOANUTH OIBIT H
(OpMyIIHPOBATH BBIBOJIBI

11.10

OCYH.[CCTBJ'ISITL MMpAMBbIC 1 KOCBECHHBIC N3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIIMYHMH; IIpH
9TOM BBI6I/IpaTB ONTUMAJIBHBIM  CITOCOO HU3MCPCHU W  HUCIOJIB30BaATh
MN3BCCTHBIC MCTOAbI OLICHKH HOl"pCH.IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEJIMYHMH C HUCIOJIb30BaHUEM
NPSIMBIX WU3MEPEHUI; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBAThH
pe3yNbTaThl NOJYyUYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUE TaOIUI]
1 rpauKOB, JAeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BaHUS

11.12

CobmronaTh mpaBuia 0€30MacHOTO TPY/la MPHU MPOBEJACHUHN UCCIICIOBAHUA B
paMKax ydeOHOTO KCIIEPHMEHTa, YIeOHO-UCCIIeT0BAaTEILCKOW U TPOSKTHOM
NESTENIbHOCTH C  HUCIOJb30BAaHUEM  HU3MEPHUTENBHBIX  YCTPOMCTB U
1abopaTopHOTro 000PYAOBaAHUS

11.13

Pemarp pacuérHble 3amauu C SIBHO 3aJaHHOW (PU3MUYECKON MOJEeNbo,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI U TPUHIIUIIBI, HA OCHOBE aHAlU3a YCJIOBHS
3a/1a4¥l BEIOMpATh (PU3NYECKYIO MOJIETh, BBIACIATh (PU3NYECKUE BETUIMHBI U
hopmyIbl, HEOOXOIUMBIE JUTs €€ PEIICHHS, TPOBOIUTh PACUETHI M OIICHUBATH
peaTbHOCTh MOMYYCHHOTO 3HAYCHUS (PU3HMUECKOM BEIIMUHNHBI

11.14

Pemate kadecTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUYECKH HEITPOTHBOPEUUBYIO
LIEMIOYKY PACCY>KICHHM ¢ OMOPOi Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U




(busnueckue BICHUS

11.15

Ucnonws3oBarh  mpu  pelieHHMH — y4eOHBIX  3aJad  COBPEMEHHBIE
nH(OpPMALIMOHHBIE  TEXHOJOTMM  JJIi  TOMCKa,  CTPYKTYPHUpPOBaHUS,
UHTEpIpEeTallMi W  TpeJICTaBiICHUs y4yeOHOW U HAyYHO-TIOMYJSPHON
nHpOpMalUK, TONYYEHHOM W3 Ppa3IUYHBIX MCTOYHUKOB;, KPUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMALIHIO

11.16

OOBSICHATh TNPUHIUNBI JCHCTBUS MAIllMH, NPUOOPOB U TEXHHUYECKUX
YCTPOMCTB;, pa3iuyaTh yCIOBUS WX OCE30MACHOTO HCIIOJIB30BAHUS B
HOBCEIHEBHOU KU3HU

11.17

[TpuBOAMTH IPUMEPHI BKIIAa POCCHICKHUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, B OOBSCHEHHE IIPOLIECCOB OKPY KAIOIIEr0 MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIMH

11.18

Hcnonp3oBath TeopeTHYecKHe 3HAHUS N0 (PU3HMKE B MOBCEIHEBHOW KH3HH
Uil o0ecriedeHus: O€30MacHOCTH TpH  OOpallleHHMH ¢ MNpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJIsl COXPAHEHHUS 370POBbS U COOJIIOJICHHUSI
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYIKAIOIIEH cpejie

11.19

PaGorare B Trpymme C BBIIOJHEHHWEM PpA3UYHBIX COLIMAJIBHBIX POJIEH,
IJIAHUPOBaTh PA0OTy TPYMIbI, PAlMOHAIBHO pacHpenessiTh O0S3aHHOCTH U
IUIaHUPOBATh JACATCIBHOCT B HCECTAHAAPTHBIX CUTyalUAX, aJACKBATHO
OLICHUBATh BKJIaJ Kaxaoro nu3 Y4aCTHHUKOB T'pyHIibl B pemicHuc
paccMaTpuBaeMoi TPOOIEMBbI

IIposepsiemble 2jieMeHTHI cogepskanus (11 kaacce)

Koo Koo npose- |IIposepsaemoie r1emenmoul cooeprcanus
paszoena |paemozo
nemenma

QJIEKTPOANHAMMKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

43.1 ITocTosuabBIe MaruuTHL. B3anMoaelcTBHE MOCTOSHHBIX MAarHUTOB

4.3.2 MaruutHoe mosie.  Bexkrop  MarHutHOW — mHAyKUuMd. [IpuHImn

cyneprno3unuu. JluHum MarHuTHOM wMHAyKuMM. KapTuHa JMHHAN
MAarHUTHON MHAYKIUU M0JIs TOCTOSIHHBIX MarHUTOB

4.3.3 MarsuTHO€ 10Je NMPOBOJHMKA C TOKOM. KapTuHa JTWHMN NOJI JUIMHHOTO

MPSIMOTO MPOBOJIHUKA M 3aMKHYTOr'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU
¢ TokoM. OnbIT OpcTena. BzanmoaecTBre NpoBOTHUKOB C TOKOM

4.3.4 Cuna Amrepa, €€ MOIyJIb U HalpaBJI€HUE

4.3.5 Cuna Jlopenna, €€ mMonaynap W HampaBieHue. [[BukeHHE 3apsyKEeHHOMN

YaCTHIIBI B OJJHOPOJHOM MarHUTHOM Toie. PaGoTa cuibr Jlopenia

4.3.6 SIBneHue ANEKTPOMArHUTHON UHAYKIIUU




4.3.7

IToTOK BEKTOpa MAarHUTHOM MHIYKIIUU

4.3.8 OJ1C unaykiuu. 3akoH 3IEKTpOMarHuTHOM nHAyKuu dapajaes

4.3.9  |Buxpesoe anekrpuueckoe noie. J/C uHIYKINK B IPOBOTHUKE,
JBUKYLIEMCSI IOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM I10JIe

4.3.10 |IIpaBuio Jlenma

4.3.11 |MaaykTuBHOCTH. SIBIeHne camonHaykiuu. I/1C caMonHyKIuu

4.3.12 |DHeprust MAarHUTHOTO TOJISI KATYIIKHA C TOKOM

4.3.13 |DneKTpOMarHUTHOE T0JIe

4.3.14  |Texnuueckue ycmpoticmaa: IOCTOSITHHBIC MAarHUTHI, YJICKTPOMArHUTHI,
ANEKTPOABUTATENb, YCKOPUTEIIN JIEMEHTAPHBIX YaCTUIl, HHAYKIIMOHHAS
meyb

4.3.15 |llpakmuuecxue pabomoi. VI3ydeHre MAarHUTHOTO TTOJISI KATYIIIKU C TOKOM.
HccnenoBanue neiicTBUS OCTOSHHOTO MarHUTa HA PaMKY C TOKOM.
HccnenoBanue siBIEHUS SIEKTPOMArHUTHOM WHIYKIIMH

5 KOJIEFAHHA H BOJIHbI
5.1 |MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

511 KonebarenpHas cuctema. CBoOOIHBIC KOJIcOanus. ['apMoHHIecKue
konebanus. [lepnon, yacrora, ammmryaa u ¢gasza KonedaHuii

512 [IpyxvHHBIA MasTHUK. MaTeMaTH4eCKUI MasSTHUK

5.1.3  |YpaBHeHue rapmMoHUYEeCKUX Konebanuii. Kunematnueckoe u
JMHAMUYECKOE OMMCAHNE KOJIeOaTeITbHOTO ABKEHHS

5.1.4  |IlpeBpaleHue >HEPrUM MPU rapMOHUYECKUX KoJebaHusax. CBs3b
aAMIUTATY Bl KOJICOAHWI UCXOTHOW BETUYHHBI ¢ aMIUTUTYJaMH KOJIeOaHUH
€€ CKOPOCTHU U YCKOPEHUS

5.1.5 |KonebatenbHbiil KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS B
UJeabHOM KONIe0aTeTbHOM KOHTYpe. AHANIOTHS MEXTy MEXaHUYECKHUMHU
Y DJIEKTPOMArHUTHBIMU KoJiebanusimu. @opmyna TomcoHa

5.1.6 3aKOH COXpaHEHUsI SHEPTUU B HIeaIbHOM K0oJieOaTeIbHOM KOHTYpE

5.1.7 BoinyxneHHble Mexannueckue konebanus. Pesonanc. Pezonanchas
KpuBas. BoIHYKI€HHbBIE SJIEKTPOMAarHUTHBIE KOJIEOaHMUS.

5.1.8 |Ilepemennslii Tok. CHHYCOHTABHBIA IEPEMEHHBIH TOK.

5.1.9 MOoMHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U JCHCTBYIOIIEE 3HAUYCHNE
CHWJIBI TOKA U HAPSHKEHUS

5.1.10 |Tpanchopmatop. IlponsBoacTBo, nepenava u NoTpedIeHUE
IIEKTPUUYECKON SHEPTUU. DKOJOTUUECKHE PUCKH MPU ITPOU3BOJCTBE
ANEeKTpUYECKOr FHepruu. KynpTypa UCTOIh30BaHUS dIIEKTPOIHEPTUH B
MTOBCETHEBHOM JKH3HU

5.1.11  |Texnuuecxue ycmpoiicmea: ceiicmorpad, IEKTPUIECKUN 3BOHOK, TUHUN
ANEeKTponepeaayd

5.1.12 |Ilpaxmuuecxue pabomoi. ViccienoBanue 3aBUCUMOCTH TIEPHOIA MATTBIX
KojeOaHuil Tpy3a Ha HUTH OT JJIMHBI HUTH U Macchl rpy3a. MccnenoBanue
MEPEMEHHOTO TOKa B TN U3 ITOCIIEA0BATEIFHO COSAMHEHHBIX
KOHJICHCATOPa, KaTyIIKH U PE3UCTOpa

52 |MEXAHUWYECKUE U SJIEKTPOMATHUTHBIE BOJIHBI

521 Mexanundeckne BOJIHBI, yCia0BUs pacnpoctpanenus. [lepuoa. Ckopocth
PACTIpOCTPAHCHUSA U NJIMHA BOJIHBI. HonepeqHHe 1 IPOJOJILHBIC BOJIHBI
5.2.2 Hutepdepennius u qudpakiuss MEXaHHIECKUX BOJTH




5.2.3

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka
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DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3ITYUYCHHS SJIEKTPOMArHUTHBIX
BOJIH. B3aumnas opuenranus BektopoB E, B u v B anekrpomaruutHoOM
BOJIHE B BAKyyMe€

5.2.5

CBolicTBa ANIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TPEIOMIICHHE,
nonsipuszanus, nudpakuus, narepdepernus. CKopocTb
AJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana 3neKTpOMarHuTHBIX BOJIH. [I[puMeHEeHNE 2IIEKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

5.2.7

[IpuHOHUIIB paIUOCBA3U U TEJIEBUACHUS. Pagronokanus.
ONEKTPOMarHMTHOE 3arpsiI3HEHNE OKPY KAIOIIEH CpeJIbl

5.2.8

TexHudeckue ycTpoicTBa: My3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasl AMATHOCTUKA B TEXHHUKE U METUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30D, aHTeHHa, TenedoH, CBY-neun

5.3

OIITUKA

531

[IpsimosinHENHOE pacpoOCTpaHEHHUE CBETA B OJHOPOIAHOM cpene. Jlyu
CBeTa

5.3.2

OtpaxxeHue cera. 3aKOHbI OTpakeHus cera. [loctpoeHune
n300paKEeHNUH B INIOCKOM 3€pKaje

5.3.3

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IIpCIIOMJICHUSA CBCTA. AOCOIIOTHBIH
IIOKa3aTCJIb IMPCJIOMIICHUA

5.34

ITonHoe BHyTpeHHee oTpaxenue. IIpenenbHbIi yroi moiaHoro
BHYTPEHHEI0 OTPAKECHHUS

5.3.5

I[I/ICHepCI/IH cBeta. CII0XKHBIN cocTaB 0eJIoro CBeTa. HBGT

5.3.6

Cobwupartonue u paccenBaromue JuH3bI. ToHkas iuna3a. DokycHoe
paccTosiHue U onTUYeckas cuiia TOHKOW JuH3bL. [locTpoenue
n300pakeHui B COOUpPAIOIINX U paccenBaronux JnHzax. Gopmyia
TOHKOUW JIMH3HI.

VYBennueHue, 1aBaeMoe JTMH30M

5.3.7

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH

5.3.8

Wntepdepennus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
Ha0JI10/IeHNsI MAaKCUMYMOB I MUHUMYMOB B HHTEp(EpEHIINOHHON
KapTHHE OT JIBYX CHUH(a3HBIX KOT€PEHTHBIX HCTOUHHKOB

5.3.9

HMudpakaus ceera. JudpaxkimonHas pemeérka. Y cioBUe HaOIIOIeHUS
IJIABHBIX MAaKCHUMYMOB IIpU NIaICHUH MOHOXPOMAaTHYECKOTO CBETA Ha
TUGPAKIMOHHYIO PEIIETKY

5.3.10

Honﬁpmamm CBCTa

5.3.11

Texnuueckue ycmpoticmea: 04KH, Jiyna, GoToarnmapar, IpOeKITHOHHBIN
amnmnapat, MEKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTUKA, TU(paKIIMOHHAS
pemeéTKa, TOISTPOUT

5.3.12

Ipakmuueckue pabomul. I3MepeHne nokaszaresst MpeoMIIeHHUS.
HccnenoBanue cBOMCTB n300pakeHui B inH3aX. HaOmronenne
JUCTIEPCUU CBETA

SJIEMEHTHBI CHEITHATbHOH TEOPHH OTHOCHTEJILHOCTH




6.1

['panuLIbl TPUMEHMMOCTH KJIACCMYECKOW MeXaHUKH. [locTynarsl Teopuun
OTHOCHUTEJIbHOCTHU: UHBAPUAHTHOCTh MOJIYJIsl CKOPOCTH CBETA B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTHU. 3aMeICHUE BPEMEHH U
COKpaIIeHHE JIMHbI
6.3 DHeprus U UMILYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBs3b Macchl C 3HEpruel ¥ UMITYJILCOM CBOOOHOM YaCTHUIIbI. DHEPTHs
IIOKOSI CBOOOTHOM YacCTHIIbI
7 KBAHTOBAA ®H3UKA
7.1 DJIEMEHTBI KBAHTOBOM OITTUKU

7.1.1 ®dotonbl. Dopmyna [1nanka cBsi3u 3HEpruM GOTOHA C €r0 YaCTOTOM.
DHeprus U UMIyJIbC POTOHA

7.1.2 OtkpsiTue u uccienoBanue Gporodddexra. Onbitel A.I'. CTonerona.
3akonsl poTtodddekra

7.1.3 VYpasaenne DitamTeitHa st porodaddexra. «KpacHast rpanuiar»
dotorddekra

7.1.4 Hasnenune ceera. Onbitel [1.H. JIebenera

7.1.5 XHUMUYECKOE JICHCTBUE CBETA

7.1.6 Texnuueckue ycmpoticmaa: GOTOIIEMEHT, POTONATINK, COTHCUHAS
OaTapesi, CBeTOIUO/

7.2 CTPOEHUE ATOMA

7.2.1 Mopaenb aroma Tomcona. OnbiTel Pe3epdopia 1mo ucciie10BaHuo
cTpoeHus aroma. [ImanerapHas Mojenb aToma

7.2.2 IToctynatsl bopa. M3ny4yenue u norsiomienue GOTOHOB MPH MEpexoe
aToMa ¢ OJJHOT'O YPOBHS SHEPIUu Ha Apyroi. Buasl ciektpoB. CriekTp
YPOBHEN 3HEPTrUU aToMa BOJIOpoJia

7.2.3 BonnoBele coiicTBa yactuil. Bonnsl ge bpoiinsa. KopnyckyinspHo-
BOJIHOBO# nyanu3Mm. [Iudpakiius 3IeKTpOHOB Ha KpUCTaIaxX

724 CrioHTaHHOE M BBIHYKJIEHHOE U3ITyuyeHue. Y CTPONCTBO U MPUHIIMII
paboThI nazepa

7.2.5 Texnuueckue ycmpoticmea: CieKTpaabHbIN aHaINU3 (CIIEKTPOCKOIT),
J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6 Ilpakmuueckue pabomol. HabmoneHre TMHEWHYATOro CIEKTpa

7.3 ATOMHOE AJ[PO

7.3.1 MeTo161 HAOMIOICHUS U PETUCTPAIIIH dJIEMEHTAPHBIX YaCTHUI]

7.3.2 OTtkpsiTue paguoakTuBHOCTH. OmbITH Pe3epdopaa mo onpeneneHuto
cocTaBa paJIMOaKTUBHOTO n3nydeHus. ColicTBa anbda-, 6era-, raMma-
W3NydeHus. BiusHue painoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI

7.3.3 OTkpeITHE IPOTOHA U HeWTpoHa. HykiionHas moaens sipa [eiizenOepra
— MBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Torsl

7.3.4 Anbda-pacnaja. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnas. ['amma-
U3Iy4YeHue. 3aKOH paJMOaKTUBHOTO pacnaia

7.35 DHeprus cBA3M HYKJIOHOB B sifipe. Snepuble cumbl. JedekT maccol sipa

7.3.6 SAnepubie peakiuu. Jlenenne u CUHTE3 sAep




7.3.7

Anepnsiii peaktop. Tepmosiaepublii cuaTes. [IpobaemMbl 1 mepCrieKTUBEI
SIEPHON IHEPIeTUKHU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPreTUKU

7.3.8

DneMeHTapHbIe YacTUllbl. OTKpBITHE MO3UTpoHA. DyHTaMEHTAIbHbBIE
B3aUMOJCUCTBUA

7.3.9

Texnuueckue ycmpoiicmea: 103UMETpP, kKamepa BuiibcoHa, siAepHbIit
peakTop, aToMHas 6omba

7.3.10

Ilpakmuueckue pabomul. ViccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM
¢dororpadusm)

JJIIEMEHTBI ACTPO®U3HKH

8.1

Bun 3Bé3ar0ro HeOa. Co3Be3ausi, spKue 3BE3/1bl, INIAHETHI, KX BUIIMOC
JBHUKCHHUEC

8.2

Conneunas cucreMa. [lnanersl 3eMHOMN rpynnbl. [ImaHeTbI-TUraHTBI U UX
CIIyTHUKH, KapJIMKOBbIE Tu1aHeThl. Masble Tena CoTHeYHON CUCTEMBbI

8.3

Comnnue, ¢potocdepa u atmochepa. ConHeuHas aKTUBHOCTh

8.4

Hctounuk sueprun CosiHiia v 3BE311

8.5

3Bé3I[LI, HNX OCHOBHBIC XapaKTCPHUCTUKU: MacCa, CBETUMOCTb, paanuycC,
TEMIICpATypa, UX B3aUMOCBA3b. I[I/Ial"paMMa «CHCKTpaJ'ILHLIﬁ KJ1acC —
CBCTUMOCTDB». 3Bé3,I[I>I rJIaBHOM IOCJIE€A0BAaTEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY IS 3BE3 ] rJIaBHOM IOCJIICAOBATCIIbHOCTHU

8.6

Buytpennee ctpoenue 38€31. CoBpeMeHHBIE MTPEICTABICHHS O
MPOUCXOXKACHUH | 3BoJronrK COJIHIIA U 3BE3]T. DTaIlbl )KM3HU 3BE3T

8.7

Muneunsiii [1yts — Hama [Nanaktuka. CniupanbHas cTpykrypa ["anaktuku,
pacnpenenenue 38€31, rasa 1 nobutd. [lonoxxenne u npuwxenue ConHua B
INanaxTuke. [Tnockas u chepruyeckas nojacucreMsl I'amakTHKu

8.8

Tunsl ranaktuk. Pagnoranaktuku v kBazapbl. YEpHBIE ABIPHI B AIpax
rajakTHK

8.9

Bcenennas. Pacuupenue Beenennoil. 3akon Xa66:ma. Paz0Oeranue
rajakTuk. Bo3pact u paguyc Beenennoi, Teopust boabmoro B3peiBa.
Mopens «ropsiuet Beenennoin». PennkroBoe nsinydenue

8.10

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnnie
poOJIeMbl ACTPOHOMUU

I[J'I}I MNpoOBCACHUA CAUHOIO TOCYAApCTBCHHOI'0 JSK3aMCHa II0 (1)I/ISI/IKC HCIIOJIB3YCTCA

nepedeHp (KoauduKaTop) MTpOBEPsSEMBIX TPeOOBaHWUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOU

00pa3zoBaTeNbHON MTPOTPaMMBI CPEHETO 00IIEr0 00Pa30BaHUS U AJIEMEHTOB COJICPIKAHMS.

IIposepsiembie Ha EI'D no ¢pu3uke TpedoBaHNs K Pe3y1bTATAM OCBOCHHSI OCHOBHOM

o0pa3oBaTeIbHOM NPOTrPaAMMBbI

Konx nposepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHO
NPOrpaMMbl CpeHero od1ero 00pa3oBaHus




CdopmMupoBaHHOCTh YMEHUI pacrio3HaBaTh (PU3MUECKUE SBICHUS (TIPOIIECCHI) U
00BSACHATH MX HA OCHOBE M3yUYEHHBIX 3aKOHOB

Brnagenne ocHOBomojararomuMu (QU3NYECKUMH TMOHATHSIMH W BEIMYUHAMH,
XapaKTePU3YIOUMMHI (PU3NUYECKHE TPOLIECCHI

ChopMupoBaHHOCTh yYMEHHI TPUMEHSITh 3aKOHBI KJIACCUYECKOW MEXaHHKH,
MOJIEKYJISIPHON (PU3MKKM M TEPMOJAMHAMUKH, DSJIEKTPOJUHAMHUKH, KBAHTOBOI
bu3uKu IS aHanu3a M OOBSICHEHUS SIBIICHUH MHKPOMHUpPA, MakKpoOMHpa H
Merammpa, paziin4arh ycioBus (IpaHUIlbl, 0071aCTH) IPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TIOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTDH UCIOJIF30BAHUS YACTHBIX 3aKOHOB; aHAJIU3UPOBATh (PU3UUECKHE
IIPOLIECCHI, UCTIOJIb3YSl OCHOBHBIE II0JIOKEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTE YMEHHUS pa3iuyaTh YCIOBHS MPUMEHUMOCTH MOJIEICH
(DU3UYECKUX TEJI U MPOIIECCOB (SBJICHUM )

ChopMupoBaHHOCTh YMEHHUsI pelIaTh pacuyETHBIC 33/Ja4d C SIBHO 33JaHHOW M
HESBHO 3aJlaHHOM (PU3MYECKOH MOJENbIO: HAa OCHOBAaHMM AaHalIM3a YCJIOBUS
BbIOUpaTh (PU3NUYECKHE MOJEIH, OTBEYAIOIINE TPEOOBaHUIM 3a/lauk, IPUMEHSITh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (U3MYECKUX TEOpUd Hpu
UCIOJIb30BAHUU MaTEMaTHUECKUX METOJIOB PELICHMs 3a/1a4, IPOBOAUTH Pacy&Thl
Ha OCHOBAHMU UMEIOIIMXCA JIAHHBIX, AHAJIW3UPOBaTh  pE3yibTaThl U
KOPPEKTHPOBATh METO/IbI PELLICHHSI C YUETOM MOJIyUYEHHBIX PE3YIbTaTOB

Pemarp kauecTBeHHBbIE 3aJauM, TpeOyrOIIME NPUMEHEHUS 3HAHUN W3 Pa3HbIX
pa3zenoB IIKOJIBHOTO Kypca (M3MKH, a TaKKe MHTErpalMy 3HAaHUW U3 JIPYTUX
IIPEAMETOB €CTECTBEHHOHAYYHOI'0 LIMKJIA: BBICTPAMBATL JIOTUUECKYIO LIETIOYKY
paccyXJIeHHMI ¢ ONOopoi Ha N3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE
ABJICHUS

BnageHne OCHOBHBIMM METOJAMH HAy4YHOTO II03HAHHUSA, HCIOJIB3YEMBIMH B
¢u3uKe: MPOBOAUTH MpPSMble U KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BEJIMYMH,
BbIOMpAas ONTHUMAJIbHBIA CHOCOO M3MEpPEHMs] M HCHOJb3ys MU3BECTHBIE METOMIbI
OLICHKM IOTPEIIHOCTEH H3MEpPEHUM, NPOBOAUTH HCCIEI0BAaHUE 3aBHUCHUMOCTEMN
(Gu3NYECKUX BEJIMYUH C UCIHOJIb30BAaHUEM MPSIMBIX H3MEPEHUH, OOBACHATH
MIOJTy4YE€HHBIE Pe3yJbTAThl, UCTIONb3Ys PU3NUECKUE TEOPHH, 3aKOHBI U MOHATHS, U
JieNaTh BBIBOJIBI, COOMIONATh MpaBuia O€30MacHOro TpyAa MpH IMPOBEIECHUU
HCCJIEIOBAaHUM B paMKax y4eOHOTro 3KCIepuMEeHTa U yu4eOHO-UCCIeA0BaATEIbCKOM
JESTEIbHOCTH C HCIHOJb30BaHWEM LU(POBBIX H3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 0O00PYAOBAHUS

CdopMupoBaHHOCTh yMEHHHM aHaJU3UpPOBAaTh W OILICHUBATH MOCIEACTBHS
OBITOBOM ¥ TPOU3BOJICTBEHHOW JCSATEIHPHOCTH HYEJIOBEKAa, CBS3aHHOM C
Gu3MYECKUMHU  TpolleccaMu, C TO3UIUN  DKOJIOTHYECKOH  Oe30MacHOCTH;
MPEACTABICHUN O palMOHAIBLHOM MPHUPOJIONONB30BAaHUHN, a TaKKe pPasyMHOM
UCTIOJIb30BAaHUH JOCTH)KCHUN HAYKU M TEXHOJOTHH AJIs JAbHEHIIeTr0 pa3BUTHS
YeJI0BEYECKOr0 00IIECTBA




OBnageHne pazIUYHBIMU CrocoOaMu paboThl ¢ uHpopManuend (Gpu3nUecKoro
COZIEPKaHMS C HMCIIOJIb30BAaHHEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHII;
pa3sBUTHE YMEHUIN KPUTHUECKOTO aHAIN3a U OLEHKH JIOCTOBEPHOCTH MOITy4aeMOn
uHpopmaruu
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ChopMHPOBaHHOCTh YMEHUH MTPUMEHATH OCHOBOTIOJIAraloNINe aCTPOHOMUYECKHE
MOHSITHSI, TCOPUH W 3aKOHBI JIJIsl aHAIHM3a U 00BbICHEHUS (PU3UYECKHX MPOIIECCOB,
MPOUCXOAAIIMX Ha 3BE3/1aX, B 3BE3IHBIX CHUCTEMAaX, B MEKTATAKTUYECKON Cpeie;
JIBHKEHHUS HeOECHBIX TeJ, PBOIIOINH 3BE311 U BeenenHoit




IlepeueHb 31eMeHTOB coep:kaHusi, mpoBepsieMbix HA EI'D no ¢pusnke

Kon
paznena

/TeMbl

Kon

JJIEMEHTA

[Iposepsemslii aneMenT conepxanus

1

MEXAHHKA

1.1

KHHEMATHKA

1.1.1

1.1.2

Mexanndeckoe jiBikeHHe. OTHOCHTEILHOCTh MEXAHMYECKOIO

nsuxenuns. Cucrema orcuéra

Marepuansnas Touka,
E€ pagnyc-sexrop:
F(e)=(x(0) 1) (1),

TPAEKTOPH,

IepeMelIeHHE:
AF =F(t,)~F(t,)=F, - F, =
= (Ax,Ap,Az),

My Th.

CrnoxeHue nepeMelIeHuii:
Ar, =Ar, + Ar,

1.13

CKopocTh MaTepHaNbHOM TOYKH:

5= g
= — =r :(UI,UF,Uz),
'ﬁr A=) .
Ax ' i '
b =— =X, HHMOTH"IHGU_=JJ, v ==z.
3 i z i
At sl

Cnioxenue ckopocteit: §, = i, + b,
BeluMcnenne nepemelleHMs M NYTH MaTepHaibHOH  TOUKH

MpH NPAMONMHEHHOM JBIKEHHH BIOTb OCH X 10 rpaduky

3aBHCHMOCTH Vy(1)




. Ap —
Yekopelue MatepHanbHol ToUKH: d =~ 0" (a,.a,,a.),
! e
Af—+l

Av
a = Mx i) =(U_t :Ir J.1 dHAIOTHYHO a, =[u." }rr’ a; =(U"- )"r‘

PasrOMepHOE NpAMOIHHERHOE ABHKEHHE:
x(f)=x, + vt
v (f)=u,, =const

1.1.6

PagHoycKopeHHOE NPAMONHHeHHOE IBHKEHHE:

2
at
x(f)=x,+uv, 0+ ‘?
v (t)y=u, +at

i, = const

llpH IBHXEeHUN B 0JHOM HaNPABIEHHH IyTh § = Ly ; Us 4

Crobognoe  mageuwe. Yexopenne
ceoboygnoro nmagenus. Jlsmmenue Tena,
Opowmennoro o]

YTJIOM @ K TOPH3OHTY: y “1 i,

¥ a

X(r)=x, + U, t = x, + U, cosa -
,r’ : -
¥li) = yu+u“_'!+£'2—-—yu+Lr“s|nr1-f—‘g? ) x

=y

{ (1) =uv,, =u, cosa

v )=u,, +gt=y;sina-g

=—g = const

1.1.8

Kpuponnneiinoe nsuwenve. JlpuxeHne MaTepHanbHoi ToMKH
IO OKPYAKHOCTH.

YroBas # JiMHelHAA CKOPOCTh TOYKH: v = wR. [IpH paBHoMepHOM

JBHECHHH TOYKH no OKPYAHOCTH W= 25 _ v .
r




1.2

1
v ?
LleHTpOCTPEMHTEIBHOE YCKOPEHHE TOYKH: am_=F:m R . Tlonnoe

YCKOPEHHE MATEPHANIBHOH TOYKH

1.1.9

Teépnoe Teno. [loctynarensHoe W BpalIATeILHOE JIBHKEHHE

TBEpLOro TENA

JHHAMHEKA

1.2.1

WHepumanbinle cuetemer orcuéta. llepeeiii 3akon HbioTona.

[puaumn otHocHTenbHocT amines

1.2.2

m
Macca tena. [LnotHocTs BemecTsa: p= v

1.2.3

-

Cuna. [lpunupmn cynepnosHim cui: =F +Fy+..

.[!lﬂ.BHl.'!l.."]l:ﬂ'E"IB

1.2.4

Bropoii 3akon HeloToHa: g Marepuansioi Toukn 8 MCO

F=mi; Ap=FAt npu F = const

1.2.5

| Tpetui 3aKOH Hetotona

-y =
'FiE Fﬂl

VIS MATEPHATEHEIX TOYCK: .EU_, = - le

1.2.6

3axon BCCMMPHOI0 TANOTEHHA: CHIBL  TPHTAAKEHHA MERIY

m,m
TOHEYHBIMA MaccaMH paBibl F = G—1-2.
R

| Cuna Tawectd. LleHTp TskecTy Tena. 3aBHCHMOCTE CHIIBI TAKECTH

| OT BBICOTHI h Hajl MOBEPXHOCTLIO IIAHETH! pagrycoM Ry

mg -  GMm
(R, +h)

1.2.7

Cuna ynpyrocru. 3akon ['yka: F, = —kx

1.2.8

Cuna tpenus. Cyxoe Tpenue,
Cuna Tpen D F. = Ui -
PEHHA CKOMbMHCHHA Fo=uN

CHna TpeHHA NoKoA: F, <uN.

Koadduunent tpenns

1.2.9

Hasnenne: p = i—l

1.3

CTATHKA




1.3.1

MomeHT CHIBI OTHOCHTEIBHO OCH
BPAILIIEHHA:

M| = Fl, tne 1 - mmeso cunmt 7 “F

OTHOCHTENBHO  OCH,  Opoxoisiied  uepes  Touky O

MEPEHARKYIIAPHO PUCYHKY

1.3.2 | Lentp Macc Tera. LleHTp Macc cHCTEMBI MaTepHAIBHBIX TO4EK:
Fru = E’i :::f-:l- ' . B onnopoguom none xecTy (E = const)
LEHTP MACC Te/la COBMNAJALT ¢ er0 LEHTPOM THKECTH

133 M +M,+..=0
Venosus pasnosecus Teéproro tena s HCO: { . _

F+F+..=0

13.4 | 3axon [Mackans

1.3.5 | JlaBnenue B wumxocts, nokosmeiica s UCO: p = p, +pgh

1.3.6 | 3akon Apxumena: F e = —me, N
€CIH TeNo M KHAKocTh nokostes 8 UCO, 1o Fy = pgV,
Venorue nnasanms tel

1.4 3AKOHbI COXPAHEHMS B MEXAHIKE

L41 | Mvmynse marepuanshoii Toukw: p=mb

1.4.2 | IMIynbe CHCTEMBI TEN: f = P, + P, +...

1.4.3 | 3aKoH HIMEHEHHA H COXPAHEHHS HMITY/IBCA:
BHCO Ap=A(p, + By + .. )= F e M + Fy M+
8 UCO Ap=A(p + B, +..)=0, ecnn F,, +F,, 42020
PeakrusHoe IBHXKEHHE

1.44 | Pabora ciisl Ha MANIOM [epEMEILIEHHH! —
£=|ﬁ|-|ﬂf|-cusu=Fx-ﬁx -ﬁjﬁ[i

AF 3
145 | MomsocTs cab: |




eC/IH 3a Bpema A paboTa CHITE H3MeHseTCa o

Ha A, TO MOWHOCTE CHITEI ‘{"‘E/;‘
AA ]

j -

—_ =F v-cosa
"':” sl

1.4.6

2
Kunetuueckan sneprus Marepuansnofi toukn: £ =20 _ £
2

3aKOH M3MEHEHHA KHHETHYECKOH JHEPTHH CHCTEMBI

MarepHaneHelx Touek: B MCO AE,, = A+ A + ...

1.4.7

[loTentansHan SHePrus:
—AE

MOTeEmL

J1A MOTCHIHANbHBIX CHl A, = E .~

E,

MoTeEm

[loTenumansras SHEPrus MATEPHATEHON TOMKH B OHOPOIHOM

none TakecTH: £ 0 = MEH .

[Torenunansnas s3neprua ynpyro gedopMHPOBAHHOID Tena:

E ok

nExTenn 2

1.4.8

3aK0H H3IMEHEHUA H COXPAHEHHA MEXaHMYECKOH IHEPrHHM:
Enuex = Eq t+ E]rul'lﬂlll:-

B HCO ﬂEH.,-ﬁ-; = i'!im:c.r. HETOTEHIL CHITy

B MCO AE, ... = 0, ecmit Acer nenoresn, cun = 0

1.5

MEXAHHWYECKHE KOJIEEAHMA M BOJIHLI

1.3.1

l'apmonuueckne KoneGanus MarepHaibHOM Toukm. AMIIMTYIA

M pasa xonebanuii. KuHemaruyeckoe onucanue:;

x(r) = Asin(at +¢, ),

u(t)=x/,

a(t)=(v,), =-w'x(f)=a, +w'x =0, IjJe X — cMelIeHne 13
paBHOBECHs.

MONOKEHHA

JlMHaMHuyecKoe ONMHCaHHE:
T
ma, = ~kx, tae k= mo”, 1o suawmt, uto F, =—kx,

DHepreTHyecKoe OIUCaHKE (3aK0H COXPAaHEHHA MeXaHHYeCKOMH




m' ke mu. kA
IHEPIHH): -2—+? Ry

Il
|
1
J_L
g

Cease amnanTyasl koneGauuii cMelleHHs MATEPHANBHOH TOYKH

C aMIUIHTYIaMHK KolleDauui e CKOPOCTH M YCKOPEHHS!

LRH

V., =04, a =a'A

1.5.2 [lepuon 1 wacToTta konebanuii: T = %ﬂ = % )
Ilepon  wmaneix ceoGoaHEIX  KonmebaHuH  MaTemarHLeckoro
MafATHHKA: 7 - 29 E

(¥4
[lepwon  ceobGopnbix  komefanuil  NpyxHHHOIO — MasTHHKA:
—

T= Eﬂhjﬁ

1.5.3 | BeinykneHHEIe Konebanus. Pesonanc. Pe3oHanchas KpHBas

1.5.4 | ITonepeurle # npononkHeIE BOAHEL CKOPOCTE PacrpocTpaHeHHs
H JUTHHA BOJIHEL A =UT =%.
HMutepdepenins u aubparuns soaH

1.3.5 | 3syk. CxopocTs 3BYKa

2 MOJIEKYJISIPHA I ®U3UKA. TEPMOJMHAMMKA
2.1 MOJIEKVJISIPHAS] ®U3HKA

2.1.1 | Mogenu CTPOEHHA rasoB, #uaxocred W TBEpuwX Ten. [lycTh
TEPMOJHHAMHYECKAA CcHCTeMa (Teno) cocToHT W3 N OIHHAKOBRIX
Monekyn. Torja KOJIMYecTEO BEIECTRA =.i= =,

N, R

rae N, — umcno ABoragpo, m — macca cHcTeMl (Tena), p —
MOJIHPHAA MacCa BCIIECTBA

2.1.2 | Tennosoe jBHKEHHE ATOMOB H MOJIEKYI] BELIECTEA

2.1.3 | BsaumoneficTBHE YACTHL BENIECTEA

2.14 Ja(dpysns. BpoyHoBckoe ABHeHME

215 Mopens naeanshoro raza s MKT




2.1.6

Caase Memay JamieHMeM M CpegHeH KHHeTHdeckoil sueprueit
MOCTYNATENLIIOTD TelJIOBOI0 JABHACHHSA MOJCKEYN MACATBHOND [asa

(ocHoBHOE ypasnenne MKT):

— 3 2 —_— -
p= limnnu‘ :—ﬂ_-(%] =§ﬂ-£nm1 » THE My — Macca OOHOH

b
I

— KOHLIEHTPAIHA MOJIEKYI
MOITCKYIILL,

2.1.7

AbcomoThas Temneparypa: T =12+ 273K

2.1.8

Ceasb Temneparypsl rasa co cpeaHeill KHHeTHueckoil sHepruei

| MOCTYNATENEHOTO TCIIOBOIND JBHAEHHS eI MOIEKYI:

£ _[Fﬂ‘;ﬂr] = Ek‘j"‘
) 2 2

2.1.9

YpasHenue p = nkl

2.1.10

Monens nieansHoro rasa B TEPMOTHHAMHUKE:

Vpasnenne Mengeneesa — Knaneiipona
Brlpasenne qns BHyTpenHel aHepruu

Vpastenne Mengeneesa — Knaneiipona (npumennmeie (GopMsl
3ANHCH )
pRT

pF=ERT=vRT:NkT, p=—.
K K

Beipaskenue 118 BHyTpeHHeH IHEPIHH OJHOATOMHOIO MACATBHOTO

rasa (puMeHHMEIEe (DOPMEI 3AMTHCH):

3 3 Im 3
e g = —_—— — T:—
U > vRT 5 NkT m RT =ve,, 5 pV

2.1.11

3axon /lansToHa [IIA 1aBNeHHA CMECH Pa3pesKeHHEIX TA308;

P=p +p;+...

2.1.12

Mzonponeccsl B paspeXeHHOM [ra3e ¢ NOCTOSHHBIM  HHC/IOM

Moneryn N (¢ I0CTOAHHEIM KOTHYECTBOM BELIECTEA V)

uzotepma (T = const): pV =const,

Hioxopa (V = const): g = const ,




¥
u3oBapa (p = const): T = const

I'padmyeckoe npencrasnenne wonpoueccor Ha pV-, pT- u VT-

JIHATPAMMAX.

OObenueH I razoBLI 3aK0H:

pVv ¢
— = Con
T 8

JJIA NTOCTORHHOTO KOTHYeCTBA BelecTsa v

2.1.13 | HacelmenHsle ®  HEHACHILIEHHEIE napel.  KauectseHHas
338BHCHMOCTE  NMIOTHOCTH W IaBIEHHA  HachllleHHOIO mapa
OT TEeMIIEPaTypel, WX HE3ABMCHMOCTh OT 00BEMa HACHIIIEHHOTO
napa

2.1.14 | BnaxuocTh BO3IyXa.
OTHOCHTeIbHAS BIAXKHOCTE: ¢ — Puses (7) = Puuga (7)

P ¢ ) S (|

2.1.15 | MameHeHHe arperaTHeIX COCTOAHMI BEIECTBA: MCHApeHHE
M KOHJICHCALUA, KHIIEHHE KHIKOCTH

2.1.16 | Mamenenne arperaTHeIX coOCTOAHMI  BelllecTBa: TIUIaBieHHe
H KPHCTATHIAL HA

2.1.17 | Ilpeobpazosanne 3xeprun B dazoBrix nepexogax

22 TEPMOJIMHAMMKA "

2.2.1 | Tennosoe paBHOBECHE H TemIepaTypa

2.2.2 | BuyTpeHHas sHeprus

2.23 | Temnonepepada xak cnocol HIMEHEHMs BHYTpeHHeH SHeprum
Oes  copepmenna  palortel.  Konsexnus, TEIUIOIPOBOIHOCTE,
H3Ty4YeHHe

2.2.4 | Komu4ecTso TeroTkl.
YaensHas TennoéMrocTh BemecTsa ¢ O = cmAT

215 | YaensHas Tenuiora napoobpasosanna L: 0 = Lm.

YaeneHas Temora miasnenus h: Q0 = Am.

YieneHas Tennora cropanus Tonmmea q: O = gm




2.2.6

DnemenTapHas pabota B TepMmojiMHaMuKke: A = pAl . Brrucnenue

paboTsl o rpadmky npouecca ua pV-guarpamme

2.2.7

IlepBriit 3aK0H TEPMOHHAMHKH:
O, =AU, + 4, = (U, "UI]"' A .
Annabara:

0,=0= 4,=U,-U, =-AU,

228

Bropoii 3akon Tepmojunamuky. HeopaTiMele nponeccs

229

TIpHHIMNLL AeHCcTBAA TenoBmx Mamuy. KITJT:

n _ "'{J.u wwt _ Q"“-"I" - Q‘I:D..Tr —1- |Q'.!':I:ull
QII'&.[[I Qmu-p Q;Ha‘-,

2.2.10

Makcumansnoe snavenne KI1J1, Iukn Kapno:
T T

narp "~ xon =]1- Tm

T, T

narp HALp

maxmn = T.IF{anu =

2.2.11

Ypasuenne Tennoporo Gananca: @, + 0, + 0, +...=0

ANIEKTPOJMHAMMKA

3.1

DJIEKTPHUYECKOE IMOJIE

DneKTpH3IaUMA Ten M e€ TPOABICHHA. JNEKTpPHUECKHit 3aps.
JlBa  BHIa 3apaga.  DieMeHTapHEIH  OIeKTpHYECKui  3apaj.

3aKOH COXpaHEHHA ICKTPHYECKOIO 3apsia

BaaumopeiicTsue 3apanos. Toueunbie 3apssl. 3akon Kynona:

B OIHOPOJIHOM BELUECTEE C AHWICKTPHYECKOH NPOHHLIAEMOCTRIO &

F:_:[I‘?l|'|:i"2|= ] _I‘Tll'!‘?:l
Er dmeg,

3.1.3

Idnextpudeckoe none. Ero neficTBie Ha sneKTPHYCCKHE 3apsjib]

3.14

—

HanpsxHHOCTS MeKTpuYeckoro noas: & — 1

qrrpnﬁ.lmr!

Ilone Toueunoro 3apsua: £, =k % ,
-

OHOPOOHOE MONE: E = const.

KapTHHel JuHMI HANpAKEHHOCTH 2THX nonedl

3.1.5

lloTenumanbHOCTL 2IEKTPOCTATHYECKOTO IO,




Pa3HOCTL IOTEHIHAIIOB | HalpsKeHHe:

A =q(0, ~ 9,)=-qAo=qU.

IMoTeHuMansHas JHEPrHA 3apAfa B 3EKTPOCTATHYECKOM I10JIE:
W=qup.

A=—-AW

[NoTeHuman 2eKTPOCTATHYECKOTO NOJIS: ¢ = ",
o

Ceaze  HanpAXEHHOCTH MONA ¥ PA3HOCTH  MOTEHUMAIOB

| U1 OJHOPOJIHOTO MEKTPOCTATHYECKOTO Nons: 1 = Ed

ITpHHLHI CYIIepno3HIMK ANEKTPHYECKHX Noei:

E=E1+E2+..., q}=m1+{P2+-..

3.1.7

[IpoBogHKKH B 3MeKTpoCTaTHYECKOM None. YCIOBHE paBHOBECH:
I
3apA0OB: BHYTPH TIPOBOJHHKA £ = 0, BHYTPH H HA MMOBEPXHOCTH

NPOBOIHHKA §p = const

3.1.8

HuanekTpukn B anekTpocTatHueckoMm nose. JuanexTpHueckas

NpOHUIASMOCTE BEMIECTRA &

3.1.9

Konpencarop. DnexkrpoémrocTs KonaeHcaropa: (= 9 .
Llr

INeKTPOEMKOCTH IIOCKOTO KOHJIeHCaTOpa: ¢ — B80S =8C,
d

3.1.10

[lapannensHoe coeHHEHHE KOHIEHCATOPOB:
& =I?| +q: +*auu ¥ Ul = UE =...3 C!TE.]HE.II.I'I :'C] +'C2 +...

[TocnenosarensHoe coeIHHEHHE KOHICHCATOPOB:

1 1 1
U=U+U,+...,q,=q,=..., E'_:F+C_
1 2

NOCn

31,11

JHeprus 3apAAeHHOI0 KOHJeHcaTopa: . = 1= - =

3.2

3AKOHBI TTOCTOAHHOI'O TOKA

3.2.1

,.ﬁ,,q|

Cuna toka: [ =7 . [MocToaunwii Tok: / = const
Ayl

Jlna nocrosHHOTO TOKA g = {f

322

Venosus cyniecTBOBaHMHA IEKTPHYECKOTO TOKA.




Hanpsxerne Un JJIC E

3.2.3

Jaxon OMa [UH y4acTka Ienn: [ = %

3.24

JNEKTPHYECKOE CONPOTHBICHHE., 3aBHCHMOCTH CONPOTHBICHHA

OJHOPOJHOTO TPOBOAHHMKA OT €ro JIMHEI H CceueHHs. YienbHoe

!
CONpPOTHRIIEHHE BellecTBA. R = p—s

3.2.5

Herounurkn  Toka. 3;[[(_‘: HCTOMHHKA Toka: D= TOPURHIX CHY,
q

BHYTpeHHee CONPOTHBICHHE HCTOYHHKA TOKA

3.2.6

Jakon Oma s nonuo#t  (3aMKHyTol) E.r

anekrprueckoil wenu: E = IR + Ir, orkyma T R
E

E+r

[=

3.2.7

[TapannensHoe coeMHEHNHE NTPOBOIHHKOB!

[=L+L+. ., U=U=.,_ _V 1

e
nﬂCHCHﬁBaTeﬂhHDE COCTHHECHHE npﬂﬂﬂﬂ,HHmH:
U=U|+Ug+...,1|:h:,..,R =R1+R2 +...

{16 =]

3.2.8

Pabora anexrpuyeckoro Toxa: 4 = IUT,
3akon xoyns — Jlenna: Q= I'Re.

UE
RL’

Ha pesncrope R:Q=A=I"Rit=1Ut=

3.29

Adl

— =1IU.
T

MomHocTs 3MeKTpHYECKOTO TOKa: P =

rd
TemioBas MOLIHOCTS, BEIAE/NseMas Ha peauctope: P=1"R= - i,

_ Mu cid

MonumocTs ueTounnKa Toka: P, =
) At

Ar—ll

=

3.2.10

CroDollHBIE HOCHTENH JTEKTPHYCCKHX 3apH/I0B B NPOBOIHHKAX.
MexaHH3MBl NPOBOAMMOCTH TBEPHBIX METAIUIOB, pACTBOPOB

H  pacniasoB  IEKTPOAHTOB, rasos.  llonmynposomnnkm,




[TonynpoBogHUKOBEIHA 1HOJ

3.3

MAI'HUTHOE TTOJE

33.1

Mexanuueckoe B3auMojeficTBHe MaruuToB. MarnwTHoe mnoie.
Bekrop marmmtHOR  MHIykuuM. [IpuHuun  cynepnosuuum
MATHHUTHBIX MTOISH: E = EI + E;_. +.us

JluHuM unayKuuM MareuTHOTO nons. Kapruna nunmil mHykuum
MArHHTHOrD TONA MOJOCOBOID M IID,EI.EGEDDEPE.‘!H[}F{I NOCTOAHHBIX

MAIHHTOB

332

Onbit Dpcrena. Marnutroe none nposojusika ¢ TokoM. Kapruua
JMHHH  MHOYKUMH ~ MarHATHOIO [0S JUIHHHOIO  [IPAMOTO
NPOBOJHKKA M 3aMKHYTOIO KOJIBLEBOIO NPOBOJHHMKA, KATYIIKH

C TOKOM

333

Cuna Amrniepa, eé HanpasneHHe W BeJIHUHHA:
F, =IBlsino, rge @ — yron MexIy HanpasneHHeM TIPOBOIHHKA

H BEKTOPOM f

334

Cuna Jlopenua, ef nanpasienue u Bemwunna: F,  =|glvBsina,

TAE @ — Yroj Mexay BeKTopamu o M B. JIBmenHe 3apsiKeHHO

4YaCTHLE! B OHOPOJIHOM MarHHTHOM I10JIE

34

IEKTPOMATHATHAS UHIYKLIMS

341

IloTok ch;:-pa MarHHTHOI ﬁ' / B

MHTYKIHH: / !u;
D=8 85=E85cosa

342

Anenue snexrpomarnutHoi wuaykuma, IC HEIYKIMK

343

3axoH NeKTpOMaruuTHON HEAYKIMH Dapajes:




344

HC MHIYKUMK B IpAMOM

NPOBOJIHHKE [UTHHO#M |,

JBHKYIIEMCH CO CKOPOCTRIO O

(ﬁJ_:T ) B OJIHOPOTHOM (

tﬁ"‘-l

MarHHTHOM noe B:

[E| = Blvcosa, rie « - yron mexy Bektopon B 1 Hopmansio i

K MAOCKOCTH, B KOTOpOii Je&ar sexropel | HU ; ecan 7 L &

H mé,m|E,|=B£u

3.4.5

[pasuno Jlerua

3.4.6

UuaykTHBHOCTE: L =$, uni @ =LI

Al

Camounpyxuns, IJ1C camonnayxius: E, =—LE ==LI"

FLTEH

3.4.7

LI
DHeprus MarHWTHOTO MOJIS KaTYIIKK ¢ Toxom: W, = =3

3.5

UEKTPOMATHHTHBIE KOJIEBAHMS ¥ BOJTHBI

3151

Konebarensasiii KOHTYP. Croboanne
eKTPOMArHATHBIE KoMeGanus B MASAnEHOM -E C | L
' KosteBaTeTEHOM KOHTYpe:

Ifue;-'(i"jl =, SN[ OF £, )
I(f)=q =0q,, cﬂs[mﬁ_q:[,} =1 cos(or+q,)

dopmyna Tomcona: T =2n/LC, OTKY/a sz - I_ .
' T JLC

CrA3b aMIUIHTYIBL 3aps/ia KOHIESHCATOPA C aMILIHTY10H CHIILI TOKA

npH cBOOOAHBIX EKTPOMATHHTHRIX KOJeQaHHAX B HIEATLHOM

as

KonedaTe/ILHOM KOHTYpe: ., =

3.52

3aKoH CcOXpaHEHHS SHEPrHW B HICalLHOM  KonebarensHOM

i KOHTYpE!




CU: uz EU znlm li:"'r]u'nn:-;
+ = — = const.
2 2 2 2

3.53 | Bumysennsle aneKTpoMarnuTHbIe konebanng, Pesonanc

3.54 |Tlepemennniii Tox. IlpowssomcTso, nepeada H norpebnenue
AMEKTPHYCCKOH JHEPTHH

355 |CsoiicTea o7EKTPOMArHMTHBIX BONH. Bsaumman OpHEHTAIAA
BEKTOPOB B AEKTPOMArHHTHOH BOJIHE B BakyyMme: £ | B | ¢

3.5.6 |Ilkana AMEKTPOMATHHTHBIX BOJTH, [TpuMenenne |
AIEKTPOMArHHTHRIX BOJTH B TEXHHKE H EHT}’

36 OITTHKA

3.6.1 | [lpamonuueiiHoe pacnpocTpaHeHHe CBeTa B ONHOPOJHOH cpee.
Toueunsnii nerounnk. Jlyy ceeta

3.6.2 | 3axoHkl OTPAKEHNA CBETA. o =B

alp
F77777 77777
3.6.3 | llocrpoenne n3obpanennii B I0CKOM 3epKane
3.64 | 3akous! NpEIOMIIEHHA CBETA,

|

IpenoMtenne creta: M SINCL= n,sinp,

ABCOMOTHEIH MOKA3ATENb NPEIOMICHHS:

=

4 ",
OrHocHTeILHLL NOKa3aTeNhb NPeNOMIIEHHA: n_ = — =L,
oY

Xon nyveii B pusme.
CooTHoIWERN e 4aCTOT H COOTHOIIEHHE [JJIHH BOMH NPH Nepexoe
MOHOXPOMATHYECKOIO CBETA 4epe3 IpaHHly pasiena JByx

OIITHYECKHX Cpca.

V=V, mA =Rk,




3.6.5

[ lomroe OTpaKeHue.

BHYTPEHHEE

ﬂz{ﬂ'!

[lpeaensHelil yron nomHOro BHYTPEHHErD

H-ﬂﬁ."l.lﬂ;ﬂ,EHHH IMABHBIX MAKCHMYMOB [IpH HOPMANBHOM MaJeHHH

OTPaKEeHMs:
* n
sing,, =—=—=
HI.‘TH Hl
3.6.6 Cobuparourne 1 paccenﬂmhr.une nunzbl. Tonkas nunza. QokycHoe
PacCcTOAHHE H ONTHYCCKAA CHIIA TOHKOH JIMH3BL P = ]
3.6.7 | Gopmyna TOHKOH JIHH3EL: d
1 1 1
—h— =, H
d f F F
. : F h
Yeenuuenue, nasaeMoe THH3OI:
7
h_|/
[=—=1_2 W
H d
D<= F= 1 <0,
B ciryuae paccenBaroneii THH3BL D
-_h_|f]
I'=—=2_ <]
H 4
3.6.8 | Xon iiyua, pomeuiero AMH3Y NOJ| NPOU3BOIBHBIM VITIOM K eé
maBHOA onThueckoii ocH. [locTpoenue w3obpamennii Touxwm |
H OTpe3ka NpAMOH B cOOMpaONMX M pPacCeMBalONMIMX JIMH3AX
H X CHCTEMax
3.6.9 | @oroannapar Kak onTHYeckuii npubop. IM1a3 kak onTHYecKas
CHCTEMA
3.6.10 | Mutepdepenums cesera. KorepenTHnle HCTOUHMKH. YCIOBHSA
HabIIONEHHS MAKCHMYMOB H MHHMMYMOB B MHTepdepeHUHOHHOM
KapTHHE OT JIBYX CHH(AIHEIX KOTePEHTHRIX HCTOYHHKOB:
MAKCHMYMBI — ﬂ—-lm%, m=0,+1,+2 +3, ...,
A
MHHHMYMBI — ﬁ=[2m+]}5, m=0,+1,+2,+3,...
3.6.11 | Hudpaxuma  ceera. Jludpakuuonnas pewéTka.  YenoBHe




MOHOXPOMATHYECKOIO CBETA C JUIHHOH BONHBI L Ha peméTKy
¢ nepuonom d:
dsing, =mh, m=0,+1,+2,+3,..

3.6.12 ,[[chepcpiﬁ CBETA
4 KBAHTOBAS ®HU3MKA
4.1 KOPITY CKVJISIPHO-BOJIHOBOM JIVAJTA3M

4.1.1 I'nnoresa M. Tnanka o keanTax. Gopmyna I nanka: E = hy

41.2 Dotonsl. DHeprus dotoHa: £ = hy = % = pc.
Hmmynec dortona: p = E_mv_h

c ¢ A
413 ®otoaddext. Onwrrer AT Cronetosa. 3akonn hotoadderra

4.1.4 Ypasuenue Ditnurreiina g dorosrdhexra:
E-Iu:-nma = Aﬂumm + EH]HH i #
rae E||II.1TEIHI] =hv = E * Auu‘mm = ':W:c = IFE s

A o : lhp
mu’
Err.rm miy = - =EU1::|
2

4.1.5 Hasnenwne ceeta. JlapneHne cBeTa HA NONHOCTHIO OTPaXAIOIIYIO

[IOBEPXHOCTh H HA IIOMHOCTBIO [OITIOIIAKIIYIO [I0BEPXHOCT
4.2 OHU3HKA ATOMA o
4.2.1 | IInanerapnas mojgens atoma
422 |Tlocrynater  bopa., Manywenne u  momomenue (oToHOR
[IpH NEPEXD/E aTOMA C OJJHOTD YPOBHA IHEPTHH HA JIPYTOi;
hv _ he =|E, - E,|
}"I'I'h':l
423 | Jluneiiuarsie CIIEKTPAL.
Criexrp ypopHeii sHepruy aroMa Bogoposa:
E,="136B o
H
4.3 OHU3HKA ATOMHOI'O A]JIPA




4.3.1 | Hyknounas mozens sjpa I'eifsendepra — Mpauenxo. 3apan sipa.
Maccosoe yucno aapa. M3otons
4.3.2 | PaguoakTHBHOCTE.
Anbda-pacnan: ;X% 1Y + jHe.
bera-pacnan,
Onekrponnsii B-pacnan: 5 X—, Y+ Jes+ v,.
INosutponnstii B-pacnan: $X—., v+ 'z +v, .
Iamma-uamyuenne
433 !
3axo pajmoakTHBHOro pacnaga: N(t)=N,-2 7,
- i
[yets m — macca pagnoakTusHoro semectsa. Torma m(f)=m,-2 T
4.3.4 | Anepusie peaxupn. Jleneuue u CHHTES Aiep
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Wroro no pazaeny

Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1

O1eMEeHThHI KBAHTOBOU ONTHKU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

4.2

Ctpoenue aToma

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97
c

4.3

ATOMHOE PO

bubmnoreka IIOK
https://m.edsoo.ru/7f41c97
c

Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN
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C
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Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE
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6.1 O6o0I1maroiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97
C
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PesepBHOE Bpems 3
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INIOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Jara
Ne uudgposbie
Tema ypoka Koutposbnble | IlpakTHyeckue | H3YUECHH
n/n Bceero o0pa3oBaTtejibHbIE
padoThI padoThbI A
pecypchl
®dusuka — HayKa O IPUPOLE. bubnmnoreka [HOK
1 HayuHble MeTO/IbI IO3HAHUS 1 https://m.edsoo.ru/ff0c32
OKPYXKAroIIero Mupa e2
Ponb u mecto pusuku B
o ¢ . bubmuorexa [JOK
OPMUPOBAHUU COBPEMEHHOM
2 P pv P 1 https://m.edsoo.ru/ff0c33
Hay4YHOU KapTUHBI MUDa, B o6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH -
Mexanuveckoe IBUKEHHE.
A bu6nuorexa [IOK

OTHOCI/ITGJ'II)HOCTI) MECXAaHUYCCKOT O
3 1 https://m.edsoo.ru/ff0c35
nBwxenusd. [lepemenienre, CKOpoCTb,

08
YCKOpCHHE
P MOJMHEHH bu6nuorexa [IOK
aBHOMEPHOE TIPS
4 o PO IPOTHHETEE 1 https://m.edso0.ru/ff0c36
JOBHUXXCHHUC
20
P i bubmuoteka [JOK
5 ABHOYCKOPCHHOE MPSIMOJIMHEHHOE 1 o/ adso0.1U/Ff0C3T
JOBHUXXCHHUC
2e
CBo0O \Y bubnmoreka [JOK
6 IR 1 https://m.edsoo.ru/ff0c39
CBOOOIHOTO MAJICHUS o

7 KpuBonnHeliHOe 1BUKEHHE. 1 bu6muoteka [JOK



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
https://m.edsoo.ru/ff0c39cc

JBr>keHre MaTepraibHON TOYKH T10
OKPY>KHOCTH

https://m.edsoo.ru/ff0c3a
da

[Tpunuun otHocutenbHoCcTH ["anues.

bubnunoreka LIOK

8 WHepuuaibHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ff0c3b
ITepsbiii 3akoH HptoTOHA e8
Macca tena. Cuna. [lpunuun bubmmoreka [JOK
9 CYIIEpIIO3UIMK CHII. BTOpO#i 3aKoH https://m.edsoo.ru/ff0c3b
Herorona miis MarepuanbHOM TOYKH e8
Toeruit saxon HbioTomHa bu6mmoreka [IOK
TH 3aKkoH HeroToHA 1St
10 P A https://m.edsoo.ru/ff0c3b
MaTepHaIbHBIX TOYEK
e8
3aKoH BceMUpHOTO TsroTtenus. Cuia bubnuorexa [IOK
11 TspkecTd. [lepBast kocMuUecKast https://m.edsoo.ru/ff0c3d
CKOPOCTh 00
C 3 E B bubmuorexa [JOK
una ynpyroctH. 3akoH ['yka. Bec
12 YHpY y https://m.edsoo.ru/ff0c3e
Tena
18
Cuna tpenus. KoappuuueHt TpeHus. bu6muoreka [JOK
13 Cuna conpoTUBIEHUS NPH IBUKEHUU https://m.edsoo.ru/ffOc3f
TeJla B )KHUIKOCTU WJIH ra3e 76
HOCTynaTengHoe u BpaIJ.IEiTeJIBHoe Bumorexa 1IOK
TB ro Tena.
14 ABICHIE dOCOMIOTHO TBEPAOTO T https://m.edsoo.ru/ffOc41
MowmenT cunsl. [lnedo cunbl. YcnoBus 26
paBHOBECHSI TBEPJIOTO TEIA -
HMMitynsc MaTepUaIbHON TOUYKH, Bubmiorexa [IOK
a an K.
15 CHCTENBE MATEPHAILHBIX TOTE https://m.edsoo.ru/ff0c43

Nmnynbce cuitbl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE NBUKCHME

dé



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
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

Pabora 1 MOIIIHOCTE CHJIEL.
Kunerndeckast sHEprus MaTepuaibHONK

but6mmoreka [IOK

16 https://m.edsoo.ru/ff0c45
ToukH. Teopema 00 U3MEHEHUH 02
KMHETUYECKOW SHEPTUN -
[ToreHuunanbpHas SHEPTUsL.
[ToTeHmanbHas SHEPTUsl ypyro bubnuorexa [JOK
17 1e(OPMHUPOBAHHOM MTPYKUHBI. https://m.edsoo.ru/ffOc46
[ToreHuuanbHas SHEpPrus Tena BOIU3U la
MOBEPXHOCTU 3eMIIH
[ToreHunanbHbIC U HETIOTCHIIHAIbHBIE
cubl. CBs3b pabOTHI
P bubnuorexa [JOK
HEMOTEHUUATbHBIX CUJI C U3MEHEHHUEM
18 . https://m.edsoo.ru/ff0c47
MEXaHUYECKOM 3HEPTUU CUCTEMBI TEJI. 8¢
3aKOH COXpaHEHMsI MEXaHUYECKON —
SHEPTUU
JlaGoparopHas paboTa
«HccnenoBanue cBsizu pabOTHI CHITBI C
19 M3MEHEHHUEM MEXaHWYEeCKOM dHeprun
TeJa Ha IPUMEPE PacTsHKEHUS
PE3UHOBOTO KIyTa»
KonTponbhas pabota no teme bu6muoreka [JOK
20 «Kunematuka. /luHaMuka. 3aKOHbI https://m.edsoo.ru/ff0c4b
COXPAHEHHUS B MEXaHUKE) 74
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO- bubmuorexa [IOK
21 KHHETUYECKOW Teopur. bpoyHOBCKOE https://m.edsoo.ru/ff0c4d
neuxenue. udpdysus c2
99 Xapakrep JBUKEHUS U

B3aUMOJEHCTBHUS YaCTHUI] BEIIECTBA.



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

Mopenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEI

Macca monekyn. Konnuectso

23
BemectBa. [locTtostnHas ABoraapo
TeroBoe paBHOBecue. TemnepaTrypa
24 u e€ n3mepenue. lllkana remneparyp
Lenbcus
bu6mmoreka [IOK
Wneanpusii raz 8 MKT. OcHoBHOE 1
25 https://m.edsoo.ru/ffOc4f
ypaBHeHue MKT de
AOcomoTHas TemrepaTypa Kak Mepa Bu6 110K
. . nOIMOoTEKA
cpeaHel KHHETHYECKOM dHEePTUur
26 pedl P https://m.edsoo.ru/ff0c51
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE le
MenaeneeBa-Knanelipona T
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlaGoparopHas paboTa
28 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSTHUS
Pa3peKEHHOTO Ta3a
T bubnunorexa LIOK
30MPOIIECCH] B UACATBHOM T'a3e U UX
29 pon g https://m.edsoo.ru/ff0c57
rpaduueckoe npeacTaBIeHue 06
BuyTtpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U Bumorexa 1IOK
crocoObI e€ m3MeHeHus. KoimuecTBo
30 https://m.edsoo.ru/ff0c59

TEIUIOTHI U paboTta. BHyTpeHHs s
SHEPIHs OJHOATOMHOI'O UIEaJbHOIO
rasa

52



https://m.edsoo.ru/ff0c4fde
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

but6mmoreka [IOK

31 Busl Temnonepeaaun https://m.edsoo.ru/ff0c5c
36
VY aenbHas TEMIOEMKOCTD BEIIECTBA. bubnnorexa [{OK
32 Kosn4ecTBO TEIUIOTHI IPH https://m.edsoo.ru/ffOc5¢c
Tertonepenaye. AnuabaTHBIN Iporece 36
IlepBblii 3aKOH TEPMOJUHAMUKN U €TO bubamorexa LIOK
33 P pMOA https://m.edsoo.ru/ff0c5e
IPUMEHEHHE K H30IPoIeccam fo
Heob6patumocts mnpoiieccoB B bubnuoreka [IOK
34 npupoze. Bropoii 3akon https://m.edsoo.ru/ff0c62
TEPMOJINHAMHUKHI 30
bubanoreka LIOK
II i KII i
35 putin xeficrsist w KILJ renosoit https://m.edsoo.ru/ff0c60
MAIITMHBI
Oa
36 Hukn Kapuo u ero KII1/]
37 DKosoruyeckue npoodaemMbl
TEIIOPHEPTETHKHU
O6o0maromuii ypok «MoekysipHast bubmrorexa LIOK
38 THATOTIYM P YIP https://m.edsoo.ru/ff0c69
¢duznka. OCHOBBI TEPMOAMHAMUKID) 33
KonTponbhas pabota no teme bu6muoreka [JOK
39 «MonexynsipHas ¢puznka. OCHOBBI https://m.edsoo.ru/ff0c6a
TEPMOIMHAMHKI 50
[TapooOpa3oBanre U KOHIEHCAIUS bubmmorexa LIOK
40 poobp A Tt https://m.edsoo.ru/ff0c63

Hcnapenue u kunenue

b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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

AOCOIIOTHAS U OTHOCHTEILHAS

but6mmoreka [IOK

41 BJI&KHOCTH BO31yXa. HachIeHHBIH https://m.edsoo.ru/ff0c64
nap ds
Teépnoe Teno. Kpucramnmueckue u BuGorexa LIOK

42 aMOP Qubie Tena. AHHIOTPOIHS https://m.edsoo.ru/ff0c65
CBOWCTB KpHcTaIIOB. JKunkue f0
kpuctauibl. COBpEMEHHbBIC MaTepUAITBI -
[1naBneHue M KpucCTaIIA3AIHSL. bubmuoreka [IOK

43 YV nenpHas TEIUI0Ta IJIaBICHUS. https://m.edsoo.ru/ff0c67
Cyb6numarus 08

bubmunoreka IIOK
44 YpaBHEHHUE TEIUIOBOrO OagaHca https://m.edsoo.ru/ff0c68
20

DneKTpu3anus Tei. INEKTPUIECKUn bubnuoteka [JOK

45 3apsi. J[Ba BUIa DIIEKTPHUCCKUX https://m.edsoo.ru/ffOc6b
3apsiIoB cc
IIpoBOTHUKY, TUDIIEKTPUKH U bubnuoreka [JOK

46 HOJTYIPOBOJIHUKH. 3aKOH COXPaHCHHSI https://m.edsoo.ru/ff0c6b
AIIEKTPHUYECKOTO 3apsizia cc
B3anmoneiictBue 3apsa10B. 3aKOH bubnuoteka [JOK

47 Kysnona. TodeuHbIi 37eKTpHUSCKHi https://m.edsoo.ru/ff0c6c
3apan ed
Hampsok€HHOCTH STIEKTPHUECKOTO BuGmiorexa [IOK

48 . Tl cynegnomum https://m.edsoo.ru/ffOc6d
ANIEKTPUYECKUX NoJeH. JInnnn £
HaNpsHKEHHOCTH

49 Pabora cuit 31eKTpocTaTHYECKOro bu6muotexa [JOK

nois. [Torennuan. PasHocTh

https://m.edsoo.ru/ffOc6f



https://m.edsoo.ru/ff0c64d8
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
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

IIOTCHLIMAJIOB

00

HpOBO[[HI/IKI/I W JUDJICKTPHUKU B

bubnunoreka LIOK

50 3JIEKTPOCTATUYECCKOM TIOJIC. https://m.edsoo.ru/ff0c70
JmsnekTpudeckasi MpOHUIIAEMOCTh 18
bubnunorexa LIOK
51 DnexkTpoéMkocTh. KoHmeHcarop https://m.edsoo.ru/ff0c71
26
DIEKTPOEMKOCTD IIIIOCKOTO bubnuorexa [IOK
52 KOHJICHCATOPa. DHEPTHs 3apsKESHHOTO https://m.edsoo.ru/ff0c72
KOHJIEHCATOPa c0
53 JlaGopaTtopHas pabora "M3mepenue 1
ANEKTPOEMKOCTH KOHIEHcaTopa"
IIprHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
54 anmnapara, CTpyMHOro IpUHTEpa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHne AIEKTPONpruOOpOB
DNEKTPUUECKU TOK, YCIOBHUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
55 Cuna toka. Hanpsbkenue.
Conportusnenue. 3akoH Oma aJist
y4acTKa Ienu
[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COeIUHEHNE but6mmoreka [IOK
56 npoBoiHUKOB. JlabopaTtopHast paboTta 0.5 https://m.edsoo.ru/ff0c74
«/3yueHue cMemaHHOro COeIMHEHUs fo
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO but6mmoreka [IOK



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

Toka. 3akoH Jlxoymsa-Jlenna

https://m.edsoo.ru/ffOc78
38

3akon OMa 1Ji MOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe

bubnunoreka LIOK

58 3ambIkanue. JlJabopatopHas pabora 0.5 https://m.edsoo.ru/ffOc7a
«3mepenue DJ1C ucTouHMKa TOKa U e0
€ro BHYTPEHHETO COMPOTUBIICHHS)
Pe3epBHbiil ypok. KonTposibHas bubmuoreka [IOK

59 pabota 1o Teme "DIeKTpoarHaMHKa" / https://m.edsoo.ru/ffOc8c
Bcepoccuiickas nmpoepouHas pabota 56
O06o0manmui ypox bubnmoreka [JOK

60 «DnekTpoauHamukay / Beepoccuiickas https://m.edsoo.ru/ff0c88
poBepoyHas paborta be
DNeKTPOHHAS TPOBOAUMOCTH TBEPIBIX

61 METaJIJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJJIOB OT
Temmeparypbl. CBEpXIPOBOANMOCTh

62 DNEKTPUYECKHUIA TOK B BAaKyyMe.
CBolicTBa JJIEKTPOHHBIX ITyYKOB
[TomympoBOTHUKH, UX CO6CTBeHIja${ " BuGmiorexa [IOK

63 MpUMECHAs TPOBOAMMOCTE. CBOMCTBA https://m.edsoo.ru/ff0c84
p—~n-niepexoa. IlomynpoBoTHUKOBEIE e
npuOopbI —
DNEKTPUYECKHIA TOK B PaCTBOPAX H BuGmiorexa [IOK

64 DACITIARAIR SNSKIPOTILOS. https://m.edsoo.ru/ff0c82
DNEKTPOIUTHYECKAs JUCCOLUAITHS. ba
DIIEKTPOJIN3 —

65 DIIeKTPUYECKHI TOK B Ta3ax. bubnuoreka [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

CaMOCTOSTEILHBIN U

HECAMOCTOSTEILHBIN paspsna. Momnuus.

IImazma

https://m.edsoo.ru/ff0c84
ae

DJeKTpudecKre mpudopsl U

CTPOMCTBA U UX IPAKTHYECKOE bubmorexa I[IOK
66 yerp p 1 https://m.edsoo.ru/ff0c86
npuMeHeHue. [IpaBuia TeXHUKU fo
0€30I1aCHOCTH -
Konrtponbnas padora mo reme
bu6 OK
67 «SJIGKTpOCTaTI:IKa. ITocTosiHHBIN 1 htPtIp::I;I/(r)‘r:.GeI;asc])_E).ru /ff0c8a
AJICKTPUYCCKUN TOK. TOKH B 82
Pa3IMYHBIX CPEIax» -
PesepBHEIil ypok. O000IIAIONHI YPOK bubmorexa HOK
68 p YPOK- HIATOTHI YP 1 https://m.edsoo.ru/ffOc8f
no temaM 10 kitacca 6e
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxa Konrpoasbnbie | IlpakTtuyeckn
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThbI e padoThbI
pecypchl
ITocTossHHBIE MATHUTHI H UX
N M bu6mmoreka [IOK
B3anUMOJeHCcTBHE. MarHuTHOE MOJIE.
1 . 1 https://m.edsoo.ru/ff0c97
Bexrop maruuTHON MHAYKUUU. JInHUN 78
MarHUTHOW MHAYKIIMH —
MarsuTHOe oJie IPOBOIHUKA C
0 5 poBOA bu6mmoreka [IOK
TokoM. OnbIT DpcTena.
2 N p 1 https://m.edsoo.ru/ff0c98
B3aumopeiicTBre MPOBOTHUKOB C fe
TOKOM Ie
a6 5 " bubmuorexa [JOK
aboparopHas pabora «M3yuyeHnue
3 pATOPHAi p Y 1 1 https://m.edsoo.ru/ff0c98
MarHUTHOTO TIOJISI KATYIIKH C TOKOM) fe
JleficTBMEe MarHUTHOTO IIOJIS Ha
MPOBOIHUK ¢ TokoM. Crna AMrepa.
.Hp 5 g 5 P bubmuorexa [JOK
abopartopHas paboTa
4 paTopHas p N 1 1 https://m.edsoo.ru/ff0c9a
«HccnenoBanne nelcTBHA 0
MOCTOSTHHOTO MarHuTa Ha paMKy C -
TOKOM»
efcTBHE MAarHUTHOTO MOJIST Ha
A SOUR————— bu6mmorexa [IOK
BIDKYII s 3apsHDKEHHYIO YaCTHILY.
5 ABIRYIRY P Y 1 1 https://m.edsoo.ru/ff0c9d
Cwua Jlopenma. PaGoTa cutbt )
Jlopenua -
6 DneKkTpoMarHuTHas HHAYKIus. [ToTok 1



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
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

BEKTOpa MarHuTHOW uHaykuuu. J1C
WHIYKIHUW. 3aKOH 3JICKTPOMarHUTHOM
uHaykuuu Dapagest

JlaGopaTtopHnast pabora

bubmuorexa [JOK

7 «HccnenoBanue SIBIICHUS https://m.edsoo.ru/ffOcal
3IEKTPOMArHUTHON UHTYKIUI 50
NuaykTuBHOCTS. fBIEHUE Bu6morexa LIOK
8 caMoMHAyKuHH. /L caMOMHAYKUIHL. https://m.edsoo.ru/ffOca6
DHeprus MarHUTHOTO TIOJISl KaTyIIKH C 00
TOKOM. DIIEKTPOMAarHUTHOE T0JIe -
TexHuueckue ycTpoucTBa U ux
MPUMEHEHUE: TIOCTOSTHHBIC MarHUTHI,
9 AIIEKTPOMArHUTBI, DJIEKTPOIBUTATENb,
YCKOPUTENH JI€MEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
. bu6mmorexa [IOK
10 Obobwarouutit ypox «Marmurroe https://m.edsoo.ru/ffOcab
noJe. DNEeKTPOMarHuTHasT MHAYKIIHSDY g2
KonTponbHas pabora no teme bubnnorexka [JOK
11 «MarnuTHOE Tone. https://m.edsoo.ru/ffOcad
DNEeKTPOMarHUTHAST MHIYKITHS 58
CB00OOHBIE MEXaHUYECKHE
KoneOanus. ['apMoHUYEeCcKre bubnuoreka [JOK
12 KoyiebaHus. YpaBHEHUE https://m.edsoo.ru/ffOcaf
rapMOHUYECKHUX KOJIeOaHUil. 06
[IpeBpaiienue suepruu
13 JlaGopaTtopHnas pabota

((I/ICCJIGI[OBaHI/Ie 3aBUCHUMOCTH



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
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

nepuoja Majblx KojieOaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U MAcCChI Tpy3a»

Konebarenbubiii koHTYp. CBOOOIHBIE
SJICKTPOMArduTHBIC KOJIEOAHMS B

bubmuorexa [JOK

14 UieaIbHOM KOjIe0aTeIbHOM KOHTYPE. https://m.edsoo.ru/ffOcb8
AHaJIOTHSI MEKIAY MEXaHHUECKUMH U 20
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU
®opmyrna Tomcona. 3akoH bubnuotexa [JOK
15 COXPAHEHHUS SHEPTUH B HJICATBHOM https://m.edsoo.ru/ffOch9
K0J1Ie0aTEIbHOM KOHTYpE c4
IIpencrasienue 0 3aTyxarmux
KosieOaHusX. BeIHYKIeHHBIC bubnuotexa [JOK
16 MexaHu4yeckue konedanus. Pesonanc. https://m.edsoo.ru/ffOcbb
BreIHy>KIeHHBIE 2JIEKTPOMArHUTHBIE 86
KoseOaHus
[Tepemennblil Tok. CHUHYCOUAIbHBII
IIEPEMEHHBIN TOK. MOIIHOCTH bubnmnoreka [JOK
17 HEPEMEHHOT0 TOKa. AMIUIUTYTHOE U https://m.edsoo.ru/ffOcbd
JIEHCTBYIOLLEE 3HAUEHHUE CUIIbI TOKA U 34
HaINPSKCHUS
Tpaucdopmarop. [Ipoussozactso,
18 nepeaaya u notpediieHue
AIIEKTPUYECKON SHEPTUU
Y CTpoiCTBO U MPAKTHYECKOE BuGmorexa LOK
19 MPUMEHEHHE DIIEKTPUIECKOTO 3BOHKA, https://m.edsoo.ru/ffocc3
reHepuaTopa MEPEMEHHOTO TOKa, 24
JTUHUH JIeKTpornepead
20 DKOJIOTUYeCKHe PUCKH NIPU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
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

IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
JJIEKTPOIHEPTHH B TOBCEIHEBHON
KU3HU

MexaHnyeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb

bu6mmoreka [IOK

21 https://m.edsoo.ru/ffOcca
pactipocTpaHEHHs U JYIMHA BOJIHEI. 54
[Tonepeunbie U MPOIOJILHBIE BOTHBI -
3Byk. CKOpOCTb 3ByKa. | poMKOCTh bubmmorexa LIOK
22 yie. 0P via. 1P https://m.edsoo.ru/ffOccc
3ByKa. Boicora Tona. TemOp 3ByKka 0c
DIIeKTpOMarHUTHBIE BOJHBI, UX bubnuotexa [JOK
23 cBoiicTBa U ckopocTk. [Ikana https://m.edsoo.ru/ffOccf
AIIEKTPOMATrHUTHBIX BOJTH e0
[TpUHIMITBI PATHOCBSI3U H
24 TeNeBUICHUs. Pa3BUTHE CPEICTB
cBs3u. Paguonoxarus
bu6mmoreka [IOK
K 0 Koneb
25 OHTPOILHAA PaboTa «RONCOATHA 1 https://m.edsoo.ru/ffOcc6
BOJTHBI»
f8
I o
e
26 8 POx DA https://m.edsoo.ru/ff0cd3
ToueuHbIi HICTOYHHK cBeTa. JIyd 50
cBeTa 2V
OtpaxeHue cBeTa. 3aKOHbI bubnnoreka [JOK
27 otpakenus cBeta. [Toctpoenue https://m.edsoo.ru/ff0cd4
M300paKCHHH B TUIOCKOM 3€pKaJie e0
28 [Ipenomnenue ceera. [TonHoE bubmuorexa [JOK



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

BHyTpeHHee oTpakeHue. [Ipenenbublit
YTOJI [IOJIHOTO BHYTPEHHETO
OTpakKeHUS

https://m.edsoo.ru/ffOcd?
6

JlaGopaTtopHas paborta «3mepeHue

bubmuorexa [JOK

29 https://m.edsoo.ru/ffOcd6
1oKa3areJsl MPETIOMIICHHS CTCKIIa 7a
JIunsel. [loctpoenue nzodpaxeHuii B bubnnorexa [HOK
30 aun3e. DopMyIia TOHKOM JTMH3HI. https://m.edsoo.ru/ffOcdd
VBeNuYeHUE JINH3BI le
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX)
Hucnepcus cBeta. CIIOXKHBIN COCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «Habmonenue nucnepcuu
CBETa»
bu6mmorexa [IOK
Nutepdepe CBeTa. a
33 HTEPQEpEHLLIL CBeT I[H(b? R https://m.edsoo.ru/ffOced
ceta. [ludppaknuonHas pemeéTka 29
ITonepe4yHOCTEL CBETOBEIX BOJIH bubmorexa HOK
34 P ’ https://m.edsoo.ru/ffOcf0
[Tonsipuzanus ceera
2e
35 OnTudeckrie MpUOOPHI M YCTPOICTBA U
YCIIOBHS UX 0€30TaCHOTO IPUMEHEHUS
n4 1 MCXaHUKMU. TYyJIaThI
36 Y https://m.edsoo.ru/ffocf8

CIIELUAJIbHON TEOpUU
OTHOCUTEIIBHOCTH

62



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
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.

bu6mmoreka [IOK

37 3amMejicHHE BPEMEHHU M COKpAIIlEHHE https://m.edsoo.ru/ffOcfa
JUTHHBL 42
OHeprus U UMILYJIbC PEISITUBUCTCKOM bu6mumorexa [IOK

38 yactuipl. CBA3b MacChl ¢ DHEPIUei u https://m.edsoo.ru/ffOcfc
UMITYJIbCOM. DHEPrusl MOKOsI 68
KonTponbhas pabota «OnTuka. bubnnorexa [HOK

39 OCHOBBI CIICIMATIBLHON TEOPUHU https://m.edsoo.ru/ffOcf6
OTHOCHUTEJIBHOCTI fo

40 ®oronsl. opmyina [Inanka. Dueprus ]SES::I;I/?TTeZaS(I)-})?’IS/ffOCfe
¥ UMITYJIbC ()OTOHA

16

OTKpBITHE U HCCIE0BaHNE bubnnoreka [JOK

41 dorordpdexra. OmbiTol A. T https://m.edsoo.ru/ffOcffc
CroneroBa 4
3akoHbl poTodpdexra. YpaBHEHHE bubnnoreka [JOK

42 DitHmreriHa 1 Gpotoaddekra. https://m.edsoo0.ru/ff0d01
«Kpacnas rpanuna» porospdexra S5e
Hasnenue cera. OnwiTh I1. H. bubmuorexa [JOK

43 JleGeneBa. XuMuueckoe IeCTBUE https://m.edsoo.ru/ff0d04
cBeTa ab
TexHuueckue ycTpoiucTaa u
PaKTUYECKOEe IPUMEHEHHE:

44
dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapest, CBETOIUO/
Pemenue 3a1a4 o reme «JIeMEHTHI bubmorexa IOK

45 https://m.edsoo.ru/ff0d03

KBAaHTOBOU ONTHUKW)»

02



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

Mogens atoma TomcoHa. OnbITE

bu6mmoreka [IOK

46 Pesepdopa mo paccessHHUIO 0-4aCTHII. https://m.edsoo.ru/ff0d09

[TnanerapHast MozieNb aTOMa la
bubmuorexa [JOK
47 [Tocrynarsr Bopa https://m.edsoo.ru/ff0d0a
fa

W3nydenue u norsomeHue ¢oToHOB bubnuotexa [JOK

48 IPH MEPEX0/ie aTOMa C OJTHOTO YPOBHS https://m.edsoo.ru/ff0d0a
SHEpPruu Ha Apyroil. Buipl criekTpos fa
B i .B

49 i€ DPOIIIA. ROPHYCKYILp https://m.edsoo.ru/ff0d0c
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U 28
BBIHYK/ICHHOE U3JTy4YCHHE T
OTtkpeITHE PaINOAKTUBHOCTU. OTBITHI bubnnoreka [JOK

50 Pesepdopaa 1o omnpeeeHnio cocTaBa https://m.edsoo.ru/ff0dOf
PaMOaKTHBHOTO M3ITyUSHHS d2
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiousHue
PaTMOaKTHBHOCTH Ha JKUBBIC
OpraHU3MBI
e

52 o paciia . https://m.edsoo.ru/ff0d11
DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa- 62
pacrniaj. ['aMma-u3nyueHue _
e

53 AIPPHRIC PEAKTIHL. FAep https://m.edsoo.ru/ff0d13

peaxTop. [IpoOaembl, IepCcrneKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI AIEPHOI

56



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
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

OHCPICTUKHU

54

OnemeHTapHble YacTUllbl. OTKpbITHE
no3uTpoHa. MeTo Il HAOIIOICHUS U

perucTpanuu 3JICMCHTAPHBIX YaCTHLI.

Kpyrasiit ctonn «@yHaaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
bu3nYECKO KapTUHBI MUPay

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOe
38

55

3TaHI)I paBBI/ITI/Iﬂ aCTpOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HAYCHHE acCTPOHOMHH. Buy
3B&3HOTO Heba. Co3Be3aus, ipKue
3BE3/1bI, IIAHETHI, UX BUIHUMOE
newkenne. ConHeyHnas cucreMa

56

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

57

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
IIOCJIEI0BATEILHOCTH. BHYyTpEeHHEE
cTpoenue 3B€311. COBpeMEHHBIE
IIPECTABIICHUS O IPOUCXOXKIACHUU U
sporronnu ComHIA B 3BE3]T

58

Mieunsiii [1yTe — Hama I'anakTuka.

[Tonoxenne n neuxenue ConHua B
INanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IPAX TATAKTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopus boiboro B3peIBa.
PennkToBoe U3TydeHHUE.



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

MeTtarainakTuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUU

61

KoHnTtpoisbHas pabota «DJIeMEeHTHI
ACTPOHOMHMH U aCTPOPUIUKI

62

O6o06matromuii ypok. Poib ¢pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJOTHUYECKOMN, COIUATILHOU U
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

Ob6o6maromuit ypok. Poib
¢dusmueckoit Teopun B GOpMUPOBAHUH
Npe/ICTaBICHUN O PU3MUYECKOM
KapTUHE MHUpa

65

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHUHBI MUpa B 00IIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJICTABICHUN O IPUPOJIC

66

PesepBHbIil ypok. MarautHoe mose.
ONEeKTpOMarHuTHAsE UHIYKIHS

67

PesepBubIil ypok. Ontuka. OCHOBBI
CIIEUATIbLHON TEOpUHr
OTHOCUTEIIbHOCTH

68

Pesepnsiii ypok. KBantoBas ¢usuka.
DNEeMEHTHI aCTPOHOMUU U
acTpou3uKu

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d17
84



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

®usuka, 10 kmacc/ Msakumes I.4., Byxosues b.b., Corckuit H.H.; mon penakiueit

[TapdenTtreBoit H.A. Aknoneproe obmmectBo «M3marenscTBo «IIpocBemienney

®duswka, 11 xmacc/ Mskumes ['.5., Byxosues b.b., Corckuii H.H.; mox penakiueit

[TapdenTtreBoit H.A. Aknroneproe obmmectBo «M3marenscTBo «IIpocBemienney
METOAUYECKHUE MATEPUAJIBI J1JIsA YUUTEJISA

1) Coopuuk 3aaa4 o ¢usukel0-11 knaccel. ba3ossiit ypoBens / [lapdentbeBa
H. A.

2) ®usuka. Paboune nporpammel. [IpenmerHas muHus y4eOHHKOB
"Kiaccuueckwuii kypc". 10-11 xmaccer / [llaranuna A. B.

3) Terpanp nis nabopatopHbIX padbot o ¢usuke, 10, 11 k. / ITappenTreBa
H.A.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Bupryansusie 1aboparopusie padboTsr: https://efizika.ru

Enunas xomrekuus LIOP: http://school-collection.edu.ru/collection/ n-t.ru
DnekTpoHHas OMOIMOTEKA HayKa U TeXHHUKa: https://n-t.ru/
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