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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 00pa3oBaTENBbHBIX — opraHm3anusax —Poccwiickoit ~ Denmeparuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Copepxanue mporpaMmbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IETeIbHOCTHOTO noaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh pealM3allli MEKIIPEeIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETallpeIMEeTHBIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKH HAa 0a30BOM YpOBHE, B TOM UYHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera « Pu3uKay mo rogam o0yUdeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE Y4EOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKalOLIEM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XumHen, ouonorue, ¢usmueckoir reorpadueit u acrpoHomueit. Mcnonap3oBaHue W aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzydyenue (Gpu3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbII METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU yUEOHBIX HCCIIEI0BaHUI.

B ocHOBY Kkypca (u3nku U ypOBHS CpeHEro o01ero o0pa3oBaHus MOJOKEH PsJ UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJIOTUYECKH 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 GpU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanmuzanusi IpeAnosiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHIMana GU3NIeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMaMHu.

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

Hoes sxonocuzayuu peasu3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,

MOCBAIIEHHBIX AKOJOTHYECKUM npo6neMaM COBpPEMEHHOCTH, KOTOPELIC CBA3aHblI C Pa3BUTUEM
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TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (M3MKH Ha ypOBHE CpeIHEero oOmero oOpa3oBaHUs
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPECTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0 B Kypce (DU3UKU peau3yeTcs MPexIe BCero 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 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 KOHTPOJSL M OLEHKH, OCYLIECTBIISETCS Y4YacTHUKaMU 0Opa30BaTeIbHOIO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIBITOB IO IPOBEpPKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHSTh HM3Y4YECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. i KayeCTBEHHBIX 3ajjay IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (GU3UUECKOW MOJCIH ISl CUTyallMd PAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

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

JleMoHCTpanlMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IMPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIENOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITLHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. TemaTrnyeckue KOMIUIEKTHI J1aOOPATOPHOrO 00OPYIOBaHMS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

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

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OO0ydarouMxcs K HaydHOMY H3YYEHHIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM MeETOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



dbopMupOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3YYeHHs] OCHOB CTPOEHUS
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 Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Mpolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (GU3UKY, JJIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

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

OCBOCHHE CIIOCOOOB pEIICHHS PA3IMYHBIX 3aJad C SBHO 3aJaHHON (u3mdeckon
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 OKPYXKAIOLLYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JIeATEeTbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefaHEero oOiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gpusmnke nepeueHb Jad0paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JelaeT BBIOOp MpOBEACHUs 1abOpaTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.

COJAEPKAHUE OBYYEHUS

10 KJIACC
Paszpen 1. dusuka u MeTOABI HAYYHOI'0 NO3HAHUSA
®usuka — Hayka o npupone. HayuHble MeToabl MO3HaHUA OKpy»Karowero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (usnueckux siBjieHuid u npoueccoB. Hayunbsie runoressl. dusnueckue
3aKOHBI M TEOpUH. ['paHUIIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUS.
Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM Hay4dyHOH KapTUHBI MHUpa, B

MPaKTUYECKOU IeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHanoroBbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka



Mexannueckoe paBuxkeHue. OTHOCHUTEIBHOCTh MEXaHUYEeCKOro JBHkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckOpocTh (CpelIHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUalIbHOM TOUKH, UX MPOEKIMH HA OCU CHUCTeMbl KoopAuHaT. CloKeHue NnepeMenieHud u
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE MPsSMOJIMHEHHOE NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonunelinoe nBuxeHue. [[BrokeHHE MATEpHATIbHOM TOYKHM IO OKPY>XKHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
gacTtoTa oopanieHus. LeHTpocTpeMUTenbHOe YyCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: CHUIOMETp, JBHXKEHHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALs KHHEMATUYECKUX XapPAaKTEPUCTUK ABUKCHUS.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEeHHOM IPOCTPAHCTBE.

HaGronenne ABM>KEHUS Tea, OPOIIEHHOTO O] YTIJIOM K TOPU30HTY W TOPHU3OHTAIBHO.

N3mepenne yckopeHus cBOOOIHOTO MaICHHUS.

HamnpaBnenue cCkOpocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHne HepaBHOMEPHOTO ABHKECHUS C LEIbIO ONPEACIICHUSI MTHOBEHHOM CKOPOCTH.

UccrnenoBanue  COOTHOUIEHUS ~ MEXAY  NOyTSAMH, [OPOWIECHHBIMM  TEIOM  3a
MIOCJIE0OBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

N3yuenune nBukeHus tena, OpOIIEeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITprHuun otHocurenbHOCTH ['anuites. [lepsoiit 3akoH HeroTona. HEprmanbHbIe cUCTEMBI
OTCYETA.

Macca Tena. Cwma. Ilpunnun cynepriosunuu cuil. Bropoi 3akon HproTona st
MaTepUaIbHOM TOUKHU. TpeTui 3akoH HbroTOHA 711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenune. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koaddumment tpenus. Cuiaa coOmpoTUBICHUS
NP ABUKEHUH TeJla B )KUJKOCTH WM rase.

[TocTymarenbHOE U BpalaTeIbHOE ABHKEHNE a0COTIOTHO TBEPOTO TEa.

MOMEHT CHuJIbl OTHOCHUTEIBHO OCH BpaumieHus. [lnedo cunbl. YcClIoBUSL paBHOBECHS
TBEPAOTO TEJA.

TexHuueckue yCTpOMCTBA M NPAKTHUYECKOE MPUMEHEHME: MOAUIMIIHUKU, JBH)KECHHUE
HCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBeHne nHepLUMH.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIMX TE.

Bropoii 3akon HerotoHa.



N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT AeOopMaIii.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOIbEME U NAJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buipl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Wzydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynbc MaTepraibHON TOYKH (Teja), CUCTEMbI MaTepUalbHBIX TOUEK. IMITyIbC CHIIBI U
HM3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHHS UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabota cuibl. MOIIHOCTE CHJIBI.

Kunernyeckasi sHeprus mMaTepuanibHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPIUH.

[TorennmanpHas 3ueprus. [loTeHIManbHAsS SHEPTHS YIPYTO AePOPMUPOBAHHOM MIPYIKUHBL.
[ToTennmanbHas YHEPTUs Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHnuanbHble W HEMOTEHIMAIbHBIE CUJbl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHME: BOAOMET, KOIEP, NPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHIIMATBHON YHEPTHH B KHHETUYECKYIO 1 OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne abOCONIOTHO HEYNPYroro yjaapa ¢ TOMOIIBI0 JABYX OJWHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIBI C W3MEHEHHEM MEXaHMYeCKOW SHEpruu Teja Ha
MpUMEpPE PACTSKEHUS PE3UHOBOTO JKIyTa.

Paznen 3. MoJsiekyJisipHasi pu3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIMBITHOE 000CHOBaHHE.
BpoyHnoBckoe gaBmxkenue. [uddysus. Xapakrep [IBHKEHHS M B3aUMOJEHCTBHS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, KUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca um pazMmepbl moiiekyn. KoimuecTBo BemiecTsa.
[TocrositHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Lienscus.

Mopens nneansHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKOM TEOpUHU
ujeanpHOro rasa. AOCOJIOTHasg TemIepaTypa Kak Mepa CpeJHel KHHETHYeCKOH SHepruu
TEIUIOBOrO JBWKeHUs vactul ras3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Kuanelipona. 3akon lanpToHa. M3ompouecchl B HI€aIbHOM rase c
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MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOLECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbeIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJEKyI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 0 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Mognens onbiTa lllTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOAECHCTBHSL.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JABICHMS ra3a Ha CTEHKH COCy/a.

OnBIThL, MJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUSA UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OmnpeneneHnue Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, 1aBJICHUS U TEMIIEPAaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuyeckasi cucreMa. BHYTpeHHSs 3HEpPrusi TepMOAMHAMHUYECKON CHCTEMBI U
crocoOb! e€ uzmeHenus. KonnyectBo TemioTel U paboTta. BHyTpeHHsIs1 3HEprus 0HOATOMHOI'O
uJeanbHOro ra3a. Buasl Temonepenayn: TEIIONPOBOIHOCTh, KOHBEKIMUS, U3TyYeHHE. Y IenbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IpH TEIUIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TennoBeie MamuHbl. [IpuHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeIu1oBbIX MamnHax. Koagdunuent nonesnoro aeiictsus terioBoil Mamuubl. Hukn Kaphao u
€ro KO3 QUIMEHT MMOJIE3HOTO AEHCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEH SHEpruu Teja MpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ JEHCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpALsA).

W3MmeHeHne BHyTpeHHEHN 3Hepruu (TemMiepaTypsl) Tella Ipy TeIionepeade.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMTOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAS U
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXxa. HacelmeHHblil nap. YaenpHas TemoTa napooOopa3oBaHMUs.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT JaBJICHMUS.

TBépnoe Teno. Kpucrammuueckue u amopdHbie Tea. AHM30TPONHUS CBOMCTB KPUCTAILIIOB.
Kunkue kpucraminsl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpucramumzauus. Y AelbHas
TeruioTa riasneHus. Cyonumanms.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHudeckue yCTpOHWCTBA M TPAKTUUYCCKOE NPUMEHEHHE: TUTPOMETP U IICHXPOMETP,
KJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIKHOCTH.

HabGnroneHnue HarpeBaHus ¥ TUIABJICHHUS] KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsana. JlBa Buga dJIEKTPUYECKUX  3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHUS NEKTPUIECKOTO 3aps/a.

BzaumopeiictBue 3apsimoB. 3akoH Kynona. ToueyHbld  AIIEKTPUYECKHI  3apsi.
Onekrpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosid. [lpuHmun cyneprno3unuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HaNpsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorenuman. Pa3HOCTh NOTEHIUANOB.
[TpoBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM MoJie. J(uaaeKTpruueckas mpoOHUIIAaeMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHu4eckue yCTpoMCTBA M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE SJIEKTPONPHOOpPOB, KOHAECHCATOP, KOMHUPOBATHHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DNIeKTpOCTaTUYECKas 3alIHTa.

JM3neKTpUKU B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaToOpa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSI MEXAY HUMH U TUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOrO0 TOKA. MICTOYHUKHU TOKa.
Cuna toka. [locTOSIHHBIH TOK.

HaHp}I)KCHI/IC. 3axon Oma JJI ydacCTKa L CIIN.

BHeKTpI/I'-IeCKoe COITPOTUBJICHUC. Y nenpHOE COIIPOTUBJICHUEC BE€HIICCTBA.
HOCJ’IG}IOB&T@J’ILHO@, napajjiCJIbHOC, CMCIIAHHOC COCAUHCHNUE ITPOBOJHHUKOB.

PaGora QJICKTPHUICCKOIr'0 TOKA. 3akoH I[)KOYJ'I}I—.HGHLI& MOIIHOCTB SJICKTPUYICCKOT'O TOKA.



DNEeKTPOABIKYIIAsl CHUJIA U BHYTPEHHEE CONPOTHUBIICHUE NCTOYHUKA TOKA. 3aKoH Oma aiis
MOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUYECKUH TOK B BaKyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TPUMECHAsT MPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CgoiictBa p—Nn-nepexona. [1oxynpoBoHUKOBBIE TPHOOPHI.

ONEKTpUYECKUH TOK B PacTBOpAax M paciulaBax 3JIEKTPOJUTOB. OJIEKTPOIUTHYECKAsS
Jucconuanus. JNeKTPOIIn3.

DnexkTpuueckuil Tok B razax. CaMOCTOSITENbHBIM U HECAMOCTOATENbHBINA pa3psal. MoaHus.
IIna3zma.

TexHnyeckue yCTpoiCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIepMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKa, 3JEKTpOHArpeBaTelbHble IPHOOPHI, 3JIEKTPOOCBETUTENIbHbIE
npuOOpBl, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIH IHOJ, TEPMUCTOPBHI M (DOTOPE3HCTOPHI,
MOJIyIPOBOJIHUKOBBIH IMOJ1, TaJlbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUJIOLIAAU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOe COeJMHEHHUE POBOIHUKOB.

[Tpsimoe u3MepeHue 3IeKTPOABMKYLIEH cuibl. KOpoTkoe 3aMblkaHHE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoli pa3ps ¥ IPOBOJIUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHne  2JIEKTPOABWIKYINEH CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHEIO
COINPOTUBIICHUS.

Hab6monenue anextpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkiacce OCyHIeCTBISETCS C YUYETOM
COJIepKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAy4HbIM (Qakr, rumoresa, (uznyeckas BeJIMUMHA, 3aKOH, Teopus, HaOIIOAeHueE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHHe CHCTEMbl ypaBHEHUH, IJMHeWHas QyHkuusa, mnapabdona,
runep0oia, ux rpaguKu U CBOICTBA, TPUTOHOMETpUYECKHEe (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIMHM HA OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozus: mexanmueckoe JBUKEHHE B )KMBOU Mpupoae, 1uddys3us, ocMoc, TemI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALINS, FaJbBaHUKA.

Teoepagpus: BnaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUe JBMKCHUM C UCIIOJIh30BAHMEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXpPAHEHHUS HMMITyJIbca B TEXHUKE (pakera,
BOJOMET W Jpyrue), JBUTATENb BHYTPEHHErO CropaHws, MapoBas TypOuHa, OBITOBOM
XOJIOJIWJIBHUK, KOHIUIIMOHEDP, TEXHOJOIMHU TOJIYYEHHUsI COBPEMEHHBIX MaTEpPUaIOB, B TOM YHUCIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEp, AJICKTPOHATrPEBATEIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC
Pasjen 4. DiekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOe mMoJe.
BekTop maruutHON MHAyKUMU. [I[puHIMN Cyneprno3uiiuy MarHUTHBIX MOJIel. JIMHUKM MarHUTHOU
uHayKuud. KapTtuaa auHui MarHUTHOW MHIYKIIMM TTOJISl TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 10JIe TPOBOJAHUKA C TOKOM. KapThHa NWHMA WHAYKIIUM MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O NMPOBOJAHHMKA, KATYLIIKH C TOKOM.
OneiT OpcTena. BaumoaencTere NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJib ¥ HallpaBJICHHE.

Cuwia Jlopenna, e€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuinel Jlopenna.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIUH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DIEeKTPOABMKYIIAS CUJIa UHIYKIIMU. 3aKOH dJIEKTpOMarHuTHoW uuaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABUKYIAS CUJIAa WHIAYKIMA B TMPOBOJHHKE,
JIBIDKYIIIEMCS TIOCTYTIaTeILHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHYKIUH.

DHeprusi MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M MNPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
ANIEKTPOMATHHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHUIL, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIS.

B3anMopeicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

ITpaBuio Jlenna.

3aBUCHMOCTD DJICKTPOABUKYIIEH CUIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIUU.
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Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenre MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIAYKIUU.

Pa3pen 5. Kojie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Koja1e0anus

Konebarenbnass cucrema. CBOOOgHBIE MexaHWuYeckue Kojebanus. [apmoHmueckue
konebOanus. Ilepuon, uacrora, ammautyna u  (aza kosnebGanuil. IlpyXMHHBII MasSTHUK.
MareMaTuyecknii MasTHUK. YpaBHCHHUE TapMOHHYECKUX KoJjieOaHui. [IpeBpaiienune sHEpruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebarenbupiii  kKOHTYp. CBOOOJTHBIC SJIEKTPOMATHHTHBIE KOJEOAHUS B HICATHHOM
KOJe0aTeJIbHOM KOHType. AHAJOTUSl MEXIY MEXaHWYeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHHUS SHEPTrUU B UICATHLHOM KOJeOaTeIbHOM
KOHTYDE.

[TpencraBieHne O 3aTyXaroMMX KojeOaHUSX. BBIHYXJICHHbIE MEXaHUYCCKUE KOJIeOaHUsI.
Pe3onanc. BeiHyX1eHHBIE JIEKTPOMArHUTHBIE KOJIEOaAHUSI.

[lepemenHbIil Tok. CUHYCOMJANbHBIA MTEPEMEHHBIN TOK. MONIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HATIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOJICHUE SIEKTPUYSCKON SHEPTHH.
OKOJIOTMYECKHME PUCKH TPU MPOU3BOACTBE 3JEKTpo3Hepruu. KynpTypa wucHosb30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HHU.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, IMHUHU JJIEKTpoIepeay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHHK).

HabGmonenue 3aryxaromux KoiaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOIeOaHUI.

Habmtonenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcuumiaorpaMmel - (3aBUCUMOCTH  CHJIBI  TOKAa H  HANPSDKEHWs] OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc mpu mocieaoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJICHCATOpPA.

Moenb TUHUYN DIIEKTPOIIEPETaUn.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBaHue 3aBUCUMOCTH TIEPHOA MAJBIX KOJIeOaHUI Tpy3a HA HUTHU OT JUIMHBI HUTH U
Macchl rpy3a.

HccnenoBanne TmEepeMEHHOTO TOKAa B IEMH W3 IOCJIEIOBATEILHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80 IHbL

MexaHu4eckre BOJIHBI, yCIIOBUA pacnpocTpanenus. [lepuon. CkopocTh pacpoCcTpaHEeHHs
u jquHa BOJHBL. [lomepeunsie W TpomosibHBIE BOJHBL HWHTEepdepenuus u mudpaxus
MEXaHUYECKUX BOJIH.

3Byk. CKkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
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OJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JIy4YEHHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B snekrpomarnuTHOi BoJiHE. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paguoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue ycTpolcTBa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PajauONpUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPEIoMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nntepdepeHny u AuQpakini MEXaHMUECKUX BOJH.

3BYKOBOM pPE30HAHC.

HaGmronenue cBsI3M TPOMKOCTHM 3ByKa M BBICOTHI TOHa C aMIUIUTYIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XX€HUE, IPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsimonnHeitHoe pacipocTpaHeHHEe CBETa B OJHOPOJIHON Cpeie.
JIyd cBera. ToUEUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHune H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKkOHBI TMpEJIOMIICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroia MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB O6enoro cera. L{ser.

ColOuparoniue W pacceuBaroIiuMe JIUH3bL. ToHKas auH3a. DOKYyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKON NHH3BI. [locTpoeHne n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BIL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus csera. [udpakuumonnas pemérka. YcioBue HaOMIOAEHHUS TUIaBHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuyeckue yCTpOWCTBa W TMPAKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MPOCKIIMOHHBIA ~ amnmapar, MHKPOCKOM, TEJIECKON, BOJIOKOHHAs OMNTHKA, AUGpaKIMOHHAS
pemeTKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpOCTpaHEHHE, OTPaKEHHWE M IMpeioMiieHue cBeTa. Onruueckue
IPUOOPHI.
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[TonHoE BHyTpeHHEe oTpakeHre. Moielib CBETOBO/IA.

HccnenoBanue CBOWCTB N300paKEHUHN B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu ceerta.

[TosrydyeHue cekTpa ¢ HOMOIIBIO PU3MBI.

[Tonyyenue criekTpa ¢ HIOMOLIbIO AU(PPAKIIMOHHON PEIETKY.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomul

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKCHUMA B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUH OTHOCHUTEJILHOCTH

I'paHnLBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHHWKHU. IlocTynaTel cnenualbHOW Teopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOJAYJSI CKOPOCTH CBE€Ta B  BaKyyMe, IPHUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHUE BPEMEHH U COKPAILIEHUE JITUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKOM 4acTULbl. DHEPTHUS MTOKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. ®opmyna [Inanka cBsi3u sHEprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIBC
¢doroHa.

OtkpeiTie u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3akoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuia» pororddexra.

Jasnenue cBera. OnwiTel [1. H. JIeOenera.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M TpPaKTHUECKOe NpUMEHeHue: (poTorneMeHT, (OTONATUHK,
CoJIHEUHas OaTtapesi, CBETOIUO/.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToanoI.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna nmo paccesnHuto o -uactuil. IlmanerapHas
Mmozenb atoMa. [locrynarer bopa. U3nydenue u nornomieHue (GOTOHOB IpU MEPEXOE aToma ¢
OJIHOTO YpOBHSI HSHEpPruM Ha Jpyroil. Buasl cnektpoB. CHEKTp ypOBHEH SHEpPrHMM aroma
BOZIOpPOAA.

Bonnosble cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckyisspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3TyYeHUE.

TexHudeckue yCTpOMCTBA MW NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbI AaHAJIN3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopenb onsiTa Pezepdopaa.
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OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

Habumronenne nuHeHyaThIX ClIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue MMHEHYaTOro CrekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTh CTpOEHHUS  fA1pa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno coctaBa paaloakKTUBHOTO U3ITyUYEHHUS.
CsaoiicTBa anbda-, 6eTa-, ramma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OpraHU3MBI.

OtkpeiTue npoTOoHa W HeiTtpoHa. HykinoHnHas monens siipa IeiizenOepra—lBaHeHKo.
3apsin saapa. MaccoBoe uucio siapa. M30Torsbl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-usnydeHue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.

DHeprus CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiemMbl M TEPCIEKTUBBI  SIECPHOM
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOM SHEPreTUKH.

OnemMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@OyHIaMeHTallbHbIE B3auMOJIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue yCTpONCTBAa U MPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMHUHU. [IpukinagHOe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bup 38€3aH0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKEHUE.

ConHe4yHas cucTeMa.

Connue. ConneuHast akTuBHOCTh. Mcrounuwk sHeprum ConHua W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEpPUCTUKU. Jluarpamma «CHEKTPaJIbHBIA KJIacC — CBETUMOCTB». 3BE3MbI
TJIaBHOW TOCJIEIOBAaTCILHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTB» Ui 3BE3J TJIaBHOM
MOCJIE0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (COBpEMEHHbIE MPEICTAaBICHUA O
MPOUCXOKACHUH U 3BOIoIMK CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3]L.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nerxenne Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoramaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkToBoe n3nydeHue.

MacmtabHas cTpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpobieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus
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Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHHM
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUs
CeBepHOro nojaymapus u spKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, mutaner, Mieunoro [lyTu.

O6o0maroiee NOBTOpPeHUE

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMATBHOU U
ATHYECKON cdepax IesTEIbHOCTH 4YeIOBEKa, pPOJib W MeCTO (U3UKH U aCTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMUPOBAHUU
MpEeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHUHBI MUpa B O0LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUM O IPUPOJIE.

Me:xnpeameTHble CBS3U

Uzyuyenune kypca ¢usuku 0azoBoro ypoBHa B 11 kjacce ocyliecTBIsieTcss ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBA3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCHEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peunieHue CHUCTEMbl ypaBHEHUM, TPUTOHOMETpHUECKUE (DYHKIMH: CHUHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTApPHBIX (DYHKIUH,
MpU3HAKU TI0100US TPEYTOJIbHUKOB, OMPE/IeNIeHUE TUIOIIAIU TIIOCKUX (puryp u oobéma Te.

buonoecus: snexTpuyeckue SBICHUS B KUBOM Mpupone, KoieOaTenbHbIE IBUKECHUS B
JKUBOW TPUPOJIE, ONTHUYECKUE SIBJICHUS B JKMBOW MPUPOJE, NEUCTBHE DPaJUAlMH Ha >KUBBIC
OpTaHU3MBI.

Xumus: CTpoeHHWE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKON PEIIETKU, CIEKTPATIbHBIN aHAN3.

Teoepagus: MarHuTHBIE TOTIOCA 3€MIIM, 3aJIEKU MArHUTHBIX Py, (PoTOChEMKA 3eMHOM
MOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICEHUII.

Texnonozus: TUHUW SIEKTPONEPEIay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOABUTATEND,
WHIYKIMOHHAsL TIeYb, pajap, PaaAUuONpPUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBYU-meus,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydebHoro mpenmera «®du3nka» Ha YpPOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
(6a30BBIf  ypOBEHB) JIOIDKHO  OOECMEYHTh  JOCTHKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METamnpeMETHBIX U MIPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yibTaThl OCBOSHHUS y4ueOHOro mpenmera «Du3mKa» TOKHBI OTPa)KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIui, TMO3UTUBHBIX BHYTPEHHHX
yOKICHHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paCIupC€HUC KHU3HCHHOI'O0 OIIBITa W OIbITa ACATCIBHOCTU B MPOLCCCC p€ain3dallhii OCHOBHBIX
HaHpaBJ’IeHI/II\/'I BOCIIUTATEIILHOU ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaIaHCKOr0 BOCIUTAHMS:
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COPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 00IIeCTBa,;

NPUHATHE TPAAULMOHHBIX OOIICYEIIOBEUECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKUX
IIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTo OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alliu;

YMEHHE B3aUMOJAECHUCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTAaMHU B COOTBETCTBHUM C HX
(GYHKLMAMU U Ha3HAUYEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS

c(OpPMHPOBAHHOCTH POCCUHUCKOM Ipa)TaHCKOW UACHTHYHOCTH, ATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHMSM POCCHUICKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIOCOOHOCTh OLIGHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJ[a B TOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

3CTETUYECKOE OTHOILEHHE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILEr0
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K PA3IUYHBIM cdepaM NpodecCHOHANBHON JEATETbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaylei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTh M CITIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3WKH Ha
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTyphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYLIECTBJICHHUE JEWCTBUI B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHMS
L[eJIed yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HOKOJIOIMYECKOM HAIpPaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pU3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (prU3HYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAy4HOH N1eATeIbHOCTH, TOTOBHOCTh B IIpOIECCEe M3YUEHMS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHBbIE YHHBePCaJIbHbIE YUeOHbIe 1eHCTBUS
ba3oBble Jornueckune geicTBUS:
CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyalM3MpOBaTh MpoOJeMy, paccMaTpHBaTh €&
BCECTOPOHHE;

OnpeacCIATh HCIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUSA,
16



BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIONINXCS MaTepUaTbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PadOTy B YCIOBHUSIX PEATbHOrO, BHUPTYaJIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TOHSTUSIMH W MeToAamu (pu3uMvecKoi
HaAyKU;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEAOBATEIbCKON U MPOEKTHON AEATEIbHOCTH B 00JacTu
¢bu3KKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOAOB PELICHHs 3a1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOT'O 3HAaHMs, €r0 HMHTEpIIPETaIuH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B Pa3jIMYHBIX YYE€OHBIX CUTYyallMsIX, B TOM 4YHCIIE TpHU
CO31aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTYallM3UPOBATh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHHs, HaXOAUTh apryMEHTHI IS JIOKa3aTelIbCTBA CBOUX YTBEPIKICHHM,
3aJjaBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJE€ peUIeHHS 3a7aud pPe3yJbTaThl, KPUTHUYECKU
OIICHUBATH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 3a7add B 0OPa30BATEIHHOW JEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YyUYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmueii:

BIIJICTh HABBIKAMU TOJyYeHUs WH(OpMaAIUK (PU3NUECKOTO COACpP>KaHUS U3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIIbHO OCYUIECTBJIATh IIOMCK, AaHAJIW3, CHUCTEMATHU3aLUI0 U
MHTEPIIPETANIO UHPOPMALINK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH MH(MOPMAINH;

WCIIOJIB30BaTh CPENCTBA HWH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTUHA B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE€30MacCHOCTH;

CO371aBaTh TEKCThI (PU3MUYECKOTO COJEpKaHHS B pasIWyHbIX (opmatax ¢ yu€Trom
Ha3HayeHWs WHGOpPMAlMM ¥ [ENEeBOW ayIUTOPHH, BBIOMpas ONTHMAIbHYIO (opmy
MPEICTABICHUS U BU3YAIU3aLIUHU.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:
OCYLIECTBIISATH OOIIEHHE Ha ypoKaxX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;
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pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIIOIb30BAHHUEM SI3BIKOBBIX
CPEICTB;

IIOHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON padOThI;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBUI C y4é€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ NOCTUKEHHIO: COCTAaBIIATH IUIAH JCHCTBUM, pPACIPENCNIATh POIAU C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJO0ro Y4acTHHKA KOMaHJbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJlaraTb HOBBIE IIPOEKTHI, OLICHMBAThb WJAECHU C IO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISATh [MO3UTHUBHOE CTPATErMUECKOE IIOBEJCHUE B PA3IMYHBIX CHUTYaLHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO AEATENIBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMHH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEUICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKo paboThl ¢ YYETOM UMEIOUIMXCA PECYpCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JTaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacumpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTSHUN;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MMPUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYIAUIMU B 001acTH (UBUKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAJILHBII HHTEIEKT:

JIaBaTh OIIEHKY HOBBIM CHTYaIllWsSIM, BHOCHTH KOPPEKTUBBHI B JCSITEIHHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX JIeHCTBUN
Y MBICJUTENBHBIX TIPOIIECCOB, UX PE3YNTATOB U OCHOBAHUI;

UCIIOJTb30BaTh PUEMBI peIICKCHH JIJIS OIIEHKH CUTYaIlUH, BEIOOpA BEPHOTO PEIICHHS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHUS 110 HX CHIDKCHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTHX TIPH aHAIHU3E PE3yIbTaTOB JACITCILHOCTH,

pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.

B mporiecce qocTrkeHHs TMYHOCTHBIX PEe3YIbTATOB OCBOCHUS MPOTPAMMEI IO (pU3UKE AJIs
YPOBHsI CpeIHEro obmero oopa3oBaHusi y OOyYaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaralonui chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBLHOE COCTOSTHUE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM YMOIMOHATBHON CeEphI, OBITh YBEPEHHBIM B ce0€;
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CaMOpETyJIMPOBAHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHUPOBATHCA K SMOLMOHAIbHBIM
U3MEHEHUSM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE J€HCTBOBATHh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE APYTUX,
YUUTBIBATh €T0 MIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COUYYBCTBUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTHUMU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kiacce npeaMeTHble pe3yibTaThl HA Ga30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAIOLINXCS YMEHUH:

JIEMOHCTPHPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KApTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOI'MH, B NPAKTHYECKOU
JIeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPaHMLBI NPUMEHEHUS HU3YyUYEHHbIX (U3MUECKUX Mojenel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, MACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH AJIEKTPUUECKUMN 3apsii MpPHU peLICHUU
du3nUecKux 3a1ay;

pacrio3HaBaTh (pU3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE NpPSIMOJIMHEMHOE MABM)KEHHE, CBOOOAHOE IMaJeHUE Tell,
JIBIDKEHUE TI0 OKPYXXHOCTH, WHEpIHMs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHUU
(oxJaKaeHNN), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTaJUIU3aLus,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyJlle, CBA3b MEXIY IlapaMeTpaMH COCTOSIHMS Ta3a B H30IPOLECCaxX, JJIEKTPU3ALMs Tel,
B3aMMOJEICTBHE 3aps/10B;

OIHCBHIBATh MEXAHUYECKOE JIBUKEHUE, MCIIONIb3Ys (PU3NUYECKHUE BEIMUYMHBI: KOOPAMHATA,
IIyTh, NIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CWJIa, UMITYJbC Tela, KHHETHYeCKas
SHEprusi, NOTEHLMAlbHAs DSHEPIUs, MeXaHWdeckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3UYECKUN CMBICH HCIOJIB3YEMbIX BEIMYUH, UX
0003HAUEHMsI U €JMHULIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BETUYUHY
C IPYTUMHU BEINYNHAMU,

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHUSA, HCIOJB3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKas DSHEeprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIHWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, Kod(pUIMEHT MOJEe3HOro JEHCTBUS TEIJIOBOTIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BEJTUUHH,
uX OOO3HAYeHMS M EIUHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BETUYUHAM;

ONKCHIBATh M3yUYEHHBIE SJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTIONB3YSl GUINYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
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TPaKTOBaTh (PU3WYECKUII CMBICI HCIONb3YyEMbIX BEIWYMH, UX OOO3HAUYEHUS U EIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUUUHAMH;

aHAM3UPOBaTh (PU3MYECKHE MPOILECCHl W SBJICHUS, MCIONB3Yys (pU3MUecKhe 3aKOHBI U
MPUHIUIIBL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIIO3ULIMN CHJI, TIPUHIUI
PaBHONPABUSI MHEPIMATIBHBIX CHCTEM OTCUYETA, MOJEKYJISIPHO-KMHETHUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHMYECKOW SHEPrHuH TEIUIOBOTO JIBUKECHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAaHEHUS
JNIEKTPUYECKOT0 3apsiia, 3akoH KyroHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHUH, Tpu OSTOM  (POPMYIHPOBATH
npobnemy/3agady M TUNOTE3y Y4YeOHOrO OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOT0 000PYI0BaHUS, TPOBOAUTH OMBIT M (JOPMYIUPOBATH BHIBO/IBI;

OCYUIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIWYHH, MPU HTOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (U3NYECKUMHU BEIHMYMHAMU C HCIOJIb30BaHHEM
OpsIMBIX M3MEPEHHH, IMPH 3ITOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCHpPOBATh pE3YyJIbTaThl
MOJTYYCHHOH 3aBUCHUMOCTH (DM3MYECKHX BEJIWYHMH B BHJE TaONHIl U IpadUKOB, J1EIaTh BHIBOIBI
0 pe3yJbTaTaM UCCIIEIOBaHUS;

coOuoiaTh MpaBuja 0€30MacHOro TpyjAa HpU NPOBEICHUM HCCIEI0BaHMM B pamkax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIE0BAaTEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJI30BaHUEM M3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PY/IOBAHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PH3MUYECKOW MOJIENbBIO, WCIIONb3YS
¢u3nyeckre 3aKOHbI M MPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Jjaud BHIOUPATh (PU3UYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYEHHOTO 3HaUeHHs (PU3MYEeCcKOl BEIMIHHEI,

pemaTh KauyeCTBEHHBIC 3aJlaui: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHBYIO IETIOYKY
paccy’kKIeHUI ¢ OOpOoi Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHMUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJjad  COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHU JUIS TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETAIMN W TIPEACTABICHUS Y4eOHOU |
HAYYHO-TIONYJISIpHOW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUECKH
aHAJIM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

IPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAFOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUS TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPH OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHMS 3JI0POBbsI U COOJIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpene;

paboTaTh B TPYIIIE C BHIIOTHEHUEM PA3IMUHBIX COIHAIBHBIX POJIEH, TUTAHUPOBATH paboTy
TPYMIIBI, paIlMOHAIFHO paclpeneNiaTh OOS3aHHOCTH W  IUTAHUPOBATh JICATEIIEHOCTH B
HECTAaHJAPTHBIX CUTYyallUsiX, aJeKBaTHO OLCHMBATH BKJAJ KaXJIOTO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpuBaeMoil MpoOIIEMBI.

20



K xonmy obydyenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl HA 6a30BOM yYpOBHE JTOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

JIEMOHCTPHUPOBATh HA MPUMEPAX pPOJib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAyYHOM KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
JESITEIbHOCTH JIFOJIEH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MYECKUX MOMACNEH: TOYCUHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYCUHBIA MCTOYHUK CBETAa, SJACpHAsi MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb @aTOMHOTIO SI7Jpa MPH pelleHur GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
WHAYKIMS, JCWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM U JBHXKYIIUHCS 3apal,
AJIEKTPOMArHUTHBIE KOJIeOaHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHHUE,
npernomiieHue, WHTephepeHnus, nudpakuus W IOJSIPU3ALNUS CBETAa, JUCIEPCHUS CBETA,
doroanekrpudeckuii 3¢dekt (porodddexT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OMKCHIBATh M3yUYCHHBbIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUUECKYIO MPOBOAUMOCTh PA3IMYHBIX CPENl) U AJIEKTPOMATHUTHBIE SBJICHHS (IIPOILIECCHI),
UCTIONB3Ysl (PU3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsii, Cuja TOKa, ODIEKTPUYECKOE
HaNpPsDKEHUE, JIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIHANIOB, SJICKTPOABUKYIIAs CHUIA,
paboTa Toka, MHAYKIHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KATyIIKH, SHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoieOaHud B
K0JIeOATeIbHOM KOHTYpE, 3apsil U CHjIa TOKa B IPOIECCe TAPMOHUYECKUX DJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJia JUH3bI, TPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIONb3YyEMbIX BEIUYHH, UX OOO3HAUYCHUS W EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUNHY C JPYTHUMU BETUYUHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONB3Ys (HU3HUIECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus
uMnynsc (OTOHA, TMEPUOJ TOJypacmhaaa, dHEPrHsl CBSI3W aTOMHBIX S7ep, MPU ONUCAHUU
MPaBUJIILHO TPAKTOBATh (DU3UYECKUNM CMBICI HCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAUYCHUS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C JIPYTUMU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCHONB3YS (U3NYECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHbI TIOCJENIOBAaTEJIbHOIO U MApaJUIENbHOIO COEIMHEHUs
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH SJIEKTPOMAarHMUTHOM  WHIYKIIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpoOCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, YypaBHeHHe OHHIITeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPrUuM, 3aKOH
COXpPAaHEHUS MWMIIYJIbCa, 3aKOH COXpPAHEHMsI DSJEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paJnOakTUBHOrO pacmnajna, MpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MATeMaTUYECKOE BBIPAKEHHE W YCIOBHUS (TpaHUIIB,
00JacTH) IPUMEHUMOCTH;

OTIPENIEeTISATh HAMPABIICHWE BEKTOPAa MHAYKIIMM MAarHUTHOTO TIOJISI TTPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOW JIMH30M;

BBHITIOJHATh JKCIIEPUMEHTHI 1O HMCCIEJOBAHUIO (DU3UYECKHX SBJICHHA W TPOIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX M KOCBEHHBIX H3MEpEHHil: mpu 3ToM  (POpMyIHpOBaTh
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npobnemMy/3amady W TUMOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0BAHHUS, TPOBOAMTH OMBIT M JOPMYIUPOBATH BEIBO/IBI,

OCYHICCTBIISITh TPSMBIE W KOCBEHHBIC H3MEPECHUS (HU3MYECKHX BEIUYUH, TPH ITOM
BbIOMpaTh ONTUMANbHBIN CHOCO0 H3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTU (PU3MYECKHUX BEJIMYMH C UCTIOIB30BAHUEM MPSIMBIX H3MEPECHU:
IPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJbTaThl MOITYYCHHOW 3aBUCUMOCTHU
busznyecKkux BENWYMH B BHAE TaOMUI M TrpauKOB, JeiaThb BBIBOABI IO pe3yJbTaTaM
UCCJIEJIOBAHMUS,

coOmoaTh mMpaBmia 0€30MacHOr0 TpyJAa MpU TNPOBEACHUM HCCIEIOBAaHMA B pPaMKax
y4e0HOTO0 JKCIEPUMEHTa, YYEeOHO-HUCCIICOBATEIbCKOH UM TPOCKTHOW  JEATEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyAOBAHNUS;

pemiate pacuéTHbIE 3a/la4dl C SIBHO 3a/JlaHHON (PU3UYECKOM MOJENbI0, HCIONIb3YS
du3nyecKre 3aKOHBI ¥ TIPUHIIAITE], HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4 BEIOMPATh (PU3UICCKYIO
MOJICJTb, BBIICIATH (U3NYCCKUE BEIMYMHBI M (OPMYJIbI, HEOOXOMUMBIC sl e€ pelieHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAILHOCTD MOJIYYEHHOTO 3HAaYeHUSI (PU3NUECKON BETHMUNHBI,

peliaTh KayeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO ILIETIOYKY
paccy>XJI€HHI ¢ OMOpOor Ha U3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SBIICHUS;

UCIIONIb30BAaTh TIPU  PEHICHUH YYeOHBIX 3a7ad COBPEMEHHBbIC HWH(OPMAIMOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M MPEACTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIHUIO;

OOBSCHATH IPUHIIUIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, pa3IniaTh
YCIIOBUS UX 0€30MacHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

UCIIOJIb30BAaTh TCOPETHUECKHE 3HAHWS 10 (U3UKE B TIOBCEAHCBHOW IKWU3HU IS
obecrnieueHns 0€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOUCTBAMHU, JIJIS
COXPaHEHHUS 3/I0POBbS U COOIIOACHUS] HOPM SKOJIOTMUYECKOTO MOBECHUS B OKpPYKaIOIIEH Cpee;

paboTaTh B TPYIIE C BHITOJHEHUEM PA3IMYHBIX COMMATBHBIX POJICH, TUTAHUPOBATH padoTy
TPYNIBL, PAIMOHATBHO pacCHpeleNsiTh OOS3aHHOCTH W IUIAHUPOBATh JEATCIBHOCTH B
HECTAH/IAPTHBIX CUTYyalMsIX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXXIOTO M3 YYaCTHUKOB TPYMIBI B
pelieHre paccMaTpUBaeMOi IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIE (HU(POBHIE)
Ne i/m Konrpouabnsie IIpakTnyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
o
1.1 ISHIEE T NETOART HAYHHOTO 2 https://m.eds00.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 1 https://m.edso00.ru/SNO2MCWXU
2.2 JiHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHbI COXpaHEHHSI B MEXaHUKE 1 1 https://m.edsoo0.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBEI MOTEKYIApHO- 9 1 https://m.eds00.ru/HRGVBNOPE
KHUHETHYECKOW TCOPHU
3.2 OCHOBBI TEPMOJTHAMHKH 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 ATpEraTHbIE COCTOSHIA BEICCTEA. 5 https://m.eds00.ru/HSM355JCH
da30BbIC IEPEXOIBI
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DJIeKTpOCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
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https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

IToCTOSIHHBIN 2JIEKTPUYECKUM TOK.

4.2 12 https://m.edsoo.ru/GEWTDQXWW
Toku B pa3nu4HBIX cpenax
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

Ne i/m Konrposbnusie IIpakrnyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/IbHBIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOANHAMHUKA
M .0
1.1 ATHITTHOR HOME. SHICKTpONAr Az 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHTyKIHS
Htoro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
M
91 €XaHMYECKUE H DIICKTPOMarHUTHBIC 9 1 https://m.edsoo.ru/3TLNOKPG6
KoseOaHus
M
99 €XaHUYECKUE U AJIEKTPOMarHuTHbHIE 5 1 https://m.eds0o.r/WOT6385V 1
BOJIHBI
2.3 Ontuka 10 3 https://m.edso0.ru/TUPOIURXM
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

3.1

OcHOBEI crenuaiabHON TCOpHUU
OTHOCHUTCIBHOCTHU

4 1

https://m.edsoo.ru/AOUCOVDK?2

Uroro no pazgeny

Pa3znea 4. KBAHTOBASA ®PU3UKA

4.1 DrieMeHThl KBAHTOBOM OMTHKH https://m.edsoo.ru/8WOVAWQRS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 https://m.eds00.ru/97MC9DZXQ
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https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazgeny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DneMeHThl aCTPOHOMUU U

5.1 7 1 https://m.edso0.ru/SEOD6EKXI19
acTpo(hU3HUKH
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 ‘ O06o06imaroree MOBTOPEHUE 4 https://m.edso0.ru/02JEGZCIM
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME
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https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabnble IIpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE pecypcChl

padoThI padoThI

®usuka — HayKa O PUPOJE.
1 Hayunbie MeTO/1bI TO3HAHUS 1 https://m.edsoo.ru/Y XGQSPM1P
OKPY’KaroIIero Mupa

Posb 1 MecTo pu3UKH B

(opMHUPOBaHUH COBPEMEHHOI
2 HAy4HOU KapTHHBI MHUpa, B 1 https://m.edsoo.ru/BHSXWFFVO

NPaKTHIECKOMN JeSATSIBHOCTH

monen

MexaHuueckoe ABUKCHHE.
OTHOCHUTENHLHOCTD
MECXAaHNYCCKOI'O IBUKCHUS.

3 1 1 https://m.eds00.ru/RSOAQV5ZX
[Tepemenienue, CKOpoCTb,
yckopenue. CtapToBas
ANAarHoCTuKa
P .

4 ABHOMEPHOE MPAMOTHHCEHHOC 1 https://m.edsoo.ru/L8IPY2JEZ
JIBIDKEHUE

5 Pasroyckopetitioe 1 https://m.eds00.ru/MDIDKJOUB
MPSIMOJIMHEHHOE JIBUKCHUE
CB0OOIHOE TTaJCHHE.

6 Yckoperue cBoOOTHOTO 1 https://m.edsoo.ru/MXPLZ1X8J
majgcHus

7 KpuBosuneiinoe ABIKCHHE. 1 https://m.edsoo.ru/TFLJ2C4DN
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https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

JIBr>keHME MaTepUaIbHOMN
TOYKH I10 OKPYKHOCTH

IIpuHLUII OTHOCUTEIBHOCTH
lNanmnes. MaepuuanbHble
cucreMsl orcyera. [lepBbii
3akoH Herotona

https://m.edso00.ru/J6QY7N3WN

10

11

Macca tena. Cuna. [Ipuniun
cynepnosuiuu cuil. Bropoi
3aKoH HproToHa mis
MaTepuaabHON TOYKH

Tpetuii 3akon HerotoHa njis
MaTepHaIbHBIX TOYEK

3akoH BCCMHPHOI'O TATOTCHUS.

Cuna tsxectu. IlepBas
KOCMHUYeCKasi CKOPOCTb

https://m.edsoo.ru/BVTNWTAQOH

https://m.edsoo.ru/JYL414UAN

https://m.edso0.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec rena

https://m.edsoo.ru/RILVFXEQD

13

14

Cuna tpenus. Koapduunent
TpeHust. Cuiia COpoOTUBICHUS
MIpH ABMOKEHUH TEla B
KHJIKOCTH WIIU Ta3e

[TocTynarensHoe u
BpalaTeIbHOE JBUKEHUE
a0COJIIOTHO TBEPOTO TENA.
MowmenT cuitsl. Ilnedo cusl.
VYcnoBus paBHOBECHS
TBEPAOIO Tena

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

15

Nmnynbe maTepuanbHOU

https://m.edsoo0.ru/M5JOTKNWC
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https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

16

17

18

TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYECK.

Nmnynbe cumbl. 3akoH
COXpPaHEHHUS UMITYJIbCA.
PeaktuBHOE ABMXEHUE

PaGoTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepHalbHOW TOYKH.
Teopema 00 U3MeHEHHH
KMHETHYECKOW DHEPTUU

[TorenmanpHas 3HEPTHUSL.
[loTeHunanpHas s3HEprUst
ynpyro aehopMupoBaHHON
npyxusbl. [loTeHmanbHas
SHEPrus Tena BOIU3H
MMOBEPXHOCTU 3eMITH

IloTeHunanbHBIE U
HENOTEHIINAIbHBIE CUJIBI.
CBs13b paboThI
HENOTEHLNAIbHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOMN
SHEPTUU

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edso00.ru/DA3QVTOXQ

19

JlaGopatopHnas pabora
«HccnemoBanue cBsi3u pabOThI
CHJTBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHUHU Tela
Ha [IPUMepe PacTHKECHUS

https://m.edsoo.ru/W1R4R88UG
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https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

PE3UHOBOI'O XI'yTa»

20

21

22

23

24

KonTponbhas pabota no teme
«Kunemaruka. /Ilunamuka.
3aKOHbBI COXpaHEHUs B
MEXAHUKE

OCHOBHBIE TOJIOXKEHHS
MOJIEKYJIIPHO-KHHETUYECKOM
Teopuu. bpoyHoBCcKOe
nekenue. Auddysus

Xapaktep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTBa. Mozenu cTpoeHust
ra3oB, KUIAKOCTEH U TBEPIBIX
Tel

Macca monekyin. KonuuectBo
BemecTBa. [locToanuas
ABoraapo

TeruoBoe paBHOBeCHE.
Temneparypa u e€ usMepeHue.
[Ixana remneparyp Llenbcus

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/\WPNY6QA8Z

25

Wneanpueiii ras B MKT.
Ocnosnoe ypaBHenne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TeMIeparypa Kak
Mepa CpeIHeN KUHETUYECKOU
OHEPTUH ABVIKCHUSA MOJICKYIIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akon [lampTona. ['a3oBbIe

https://m.edsoo.ru/Y3WBG66I3A

30



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

3aKOHBI

28

JlaboparopHnas pabota
«HccnenoBanre 3aBUCUMOCTH
MEXJTy TTapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO
raza»

https://m.edso00.ru/35DBLKT96

29

30

W3omporeccs! B HaeaIbHOM
rase u ux rpaguueckoe
Ipe/CTaBICHNE

BHyTpenHsist sHeprus
TEPMOIMHAMHUYECKON CUCTEMBI
U CIIOCOOBI €€ N3MEHEHMUS.
KosnuecTBo TENIOTHI U
pabota. BHyTpeHHss sHeprus
OJTHOATOMHOTO HEaTHHOTO
rasa

https://m.edso0.ru/0ZJ3KZNJ5

https://m.eds00.ru/9JOITV XIS

31

32

33

Bunae! rerionepenaun

VY neapHas TEMI0EMKOCTD
BenectBa. KoanuecTBo
TEIUIOTHI TP TEIUIoNepeaaye.
AnuabaTHbIH mporiecc
IIepBbliit 3aKk0H
TEPMOJANHAMUKH U €T0
IIPUMEHEHUE K U30IIPOLIECCAM

https://m.edsoo.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edsoo.ru/2HO6R3GAS8

34

HeoOpaTtumocTs nporieccos B
npupoze. Bropoit 3akoH
TEPMOIUHAMUKHI

https://m.edso00.ru/S85LWDFTS8

35

[Tpunmun nevictBus u KI1/]

https://m.edsoo.ru/DLCDEAAUC
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https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC

TEIUIOBOM MAIlIMHBI

36

37

[ukn Kapno u ero KIT/]

DKOJIOrH4ecKHe MpoOIeMbl
TEII09HEPTETHUKU

https://m.edsoo.ru/4XPSAQ0V7M

https://m.edsoo.ru/P07ZMY MS8I

38

Oo6o0maromuit ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/9EKZ0DDWP

39

40

41

KontposnsHas paboTa o reme
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOIMHAMUKI

[TapooOpazoBanue u
KoHJeHcanus. Vicnapenue u
KUIIEHUE

AOGCoIt0THAs M OTHOCHUTENbHAS
BJI&YKHOCTb BO3/yXa.
Hacepimennelii map

https://m.edsoo.ru/RCARYEGZX

https://m.edso0.ru/X480Q078EE

https://m.edsoo.ru/98HVAEBMM

42

43

TBépnoe Teno.
Kpucrammmueckue u
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpHcTauioB. JKuakue
kpuctaiasl. CoBpeMEHHbIE
MaTepUalIbl

[InaBneHue n KpUCTATUTU3ALIMSL.

VY nenbHas TEII0Ta TIIABJICHUS.
Cyb6numarus

https://m.edsoo.ru/JXFWLMZNK

https://m.edso00.ru/OX117G6MR

44

45

YpaBHEHHE TEIIOBOTO
Oayranca

DnekTpu3anus Teil.

https://m.edsoo.ru/0IUXGN211

https://m.edso00.ru/QJ2S7WSBM
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https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

Dnektpuueckuii 3apsia. [[Ba
BHUJIA MJIEKTPHUUECKUX 3apsIJIOB

46

IIpoBOHMKY, AUBIIEKTPUKHU U
MOJTYTIPOBOIHUKH. 3aKOH
COXpaHEHUs IIEKTPUIECKOTO
3apsna

https://m.edsoo.ru/F3YVPQUYH

47

48

49

50

51

BzaumopeiictBue 3apsioB.
3akon Kymnona. Toueunbrit
BJIEKTPUYECKUN 3apsil

Hanpsx€HHOCTh
3JIEKTPUYECKOTO MOJIA.
[IpuHIMI cyneprno3unuu
BJIEKTPUYECKUX MoJel. JInnun
HANPSKEHHOCTH

Pa6oTa cui
AJIEKTPOCTATUYECKOTO MOJIS.
ITorenmuan. Pa3nocts
MOTEHITNATI0B

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM ITO0JIC.
I[I/IBJ'ICI(TpI/I‘-ICCKaSI
IIPOHUITACMOCTb

DNEeKTPOEMKOCTb.
Konnencarop

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/VVOPD9ASLF

https://m.edso0.ru/12P25312Z7

https://m.edsoo.ru/B1UPRD52W

52

DNeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa. DHEPTHUS
3apsHKCHHOTO KOHCHCATOpa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTopHas pabota

https://m.edsoo.ru/PBGM4F845

33



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
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"U3mepenue 351eKTpOoEMKOCTH
KoHzaeHcaropa"

54

[Tpunin nercTBus u
MIPUMEHEHNUE KOHJEHCATOPOB,
KONMPOBAJIBHOIO anmnapara,
CTPYHHOIO IIPUHTEPA.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMiIeHHe AIEKTPOIPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEeKTpUUECKUN TOK, YCIOBUS
€ro CyIIEeCTBOBaHUSI.
[TocrosiHubIM TOK. Cuita Toka.

Hanpsokenue. ConpoTHBieHuUE.

3akoH OMa 1l yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBarenpHOE,
napajieIbHOe, CMEIIaHHOE
COEIMHEHUE MPOBOIHUKOB.
JlaGopatopHnas pabora
«M3y4yeHue cMeIanHoro
COEZIMHEHUS Pe3UCTOPOBY

0.5

https://m.edso0.ru/SLKT3UPUR

57

Paborta 1 MOIIIHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 171 OJIHOM
(3aMKHYTOM) DJIEKTPHUECKOU
nenu. Koporkoe 3aMbikanue.
JlaboparopHnast pabota
«M3mepenne 3/1C ncrtounuka
TOKa U €ro BHYTPEHHETO
COIIPOTHBIICHUS»

0.5

https://m.edsoo.ru/YN5BF7PBS
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59

60

Pe3epBHblii ypok.
KonTponbnas pabota no teme
"DnekTpoauHaMuka’ /
Bcepoccuiickas npoBepoyHas
paborta

O6o0maromuit ypok
«DNEKTPOAMHAMHKA /
Bcepoccwuiickas mpoBepouHast
pabora

https://m.edsoo.ru/MFM6EIE5SX

https://m.edsoo.ru/P86MDYO07H

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPBhl.
CBepX1mpoBOIUMOCTh

https://m.edsoo.ru/M\WVMNNBOL9H

62

DNEeKTPUUYECKHI TOK B
Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

https://m.edsoo0.ru/4CCYCJ785

63

[TonynpoBoaHUKH, UX
coOCTBEHHas U pUMeECHast
npoBoaumMocTs. CBoiicTBa p—
n-mepexona.
ITonynpoBOIHUKOBBIE
npubopsI

https://m.edso00.ru/S55A1DQUR

64

DNEeKTPUUIECKHI TOK B
pacTBopax M pacriaBax
AIIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JUCCOIUAIUS. DIEKTPOIIN3

https://m.edsoo.ru/QUOQUWV91
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https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
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65

DNEeKTpUYECKUM TOK B raszax.
CaMoCTOSTENIbHBIN U
HECaMOCTOSITEIbHBIA pa3ps/l.
Momnnawus. I1na3zma

https://m.edsoo.ru/2VX2KLFQA

66

DnexkTpudeckue npudopsl U
YCTPOMCTBA U UX
MPAKTUYECKOE IIPUMECHEHHUE.
[TpaBuia TeXHUKH
0€e30MacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas padota no teme
«OIEeKTpOCTaTHKA.
[TocToAHHBIN AMEKTPUUECKU
TOK. TOKM B pa3inuHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHBIit ypok.
O60061maronuii ypok no TeMmam
10 xnacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68
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https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

IlocTosTHHBIE MAarHUTEI K UX
B3aUMOJICHCTBHE. MarautHoe
nosie. BekTop MarHuTHOM
WHAYKUUU. JIMHUM MarHUTHOM
WHTyKIUA

https://m.edsoo.ru/4ADMOY IJN6

MarauTtHoe 1ose MpoBOJHHUKA
¢ TokoM. OmnbIT Dpcrena.
Bzaumoneiicteue
MTPOBOTHUKOB C
TOKOM/BXOJTHAsI KOHTPOJIbHAS
pabota

https://m.edso0.ru/1L5CT47FX

JlaboparopHnast pabota
<<I/I3y‘-IeHI/I€ MAarduTHOTI'O I1OJIsA
KaTylIK1u C TOKOM>»

JleficTBHE MAarHUTHOT'O MOJIS
Ha MPOBOJIHUK ¢ TOKOM. Cuiia
Awmmepa. JlaboparopHas
pabora «MccnenoBanue
JNIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha paMKy ¢ TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JleiicTBHE MarHUTHOT'O MOJIA
Ha JIBIOKYIIYIOCS 3apsKEHHYIO
yactuity. Cuna JlopeHnua.

https://m.edsoo.ru/7TABZQGQC9
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Pa6ora cubl Jlopeniia

ONEeKTPOMarHuTHAas NHIYKIMS.
IToTOoK BEKTOpa MarHUTHOM
uaaykuuu. DJ1C uHAYKIIY.
3aKOH 3J1EKTPOMArHUTHOM
naaykuuu Gapanes

https://m.edsoo.ru/VA26C9C3J

JlaGoparopHnas pabora
«UccinenoBanue sBiaeHUS
3JIEKTPOMATHUTHOMN
WHTYKITA

NunykTuBHOCTS. SBIeHuE
camounaykuuu. J/1C
CaMOUHIYKIUU. DHEPIrust
MarHUTHOTO TIOJISl KaTYIIIKH C
TOKOM. DJIEKTPOMarHuTHOE
oJie

https://m.edsoo.ru/XZS5MQCBU

https://m.edso0.ru/EOTONSAEA

TexHuueckue ycTpoincTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHMTHI,
JJIEKTPOJBUIaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCcTHUL, UHAYKI[MOHHAS I1€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarsuTtHoe mnoJe.
DJIEKTpOMarHuTHast
HUHAOYKOUS

https://m.edso0.ru/CO0B05BGMC

11

KonTponbhas pabota no teme
«MaruuTtHoe 1nosne.

https://m.edso00.ru/8X637ELEU
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DneKTpoMarHuTHas
WHIYKITUS

12

CB00O0/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHnYeckue
Kosebanus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[peBpariieHue sHEPriuu

https://m.edso00.ru/9Y6GYWEVP

13

Jlaboparopnas pabota
«HccnenoBanne 3aBUCUMOCTH
MIePHOIa MAJIBIX KOJICOAHHIA
rpy3a Ha HUTH OT JUTHHBI HUTH
Y MacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

15

16

KonebatenbHblil KOHTYD.
CB0OOIHEIE
AJIEKTPOMATrHUTHBIC
KoJe0aHus B UIeaIbHOM
KoJe0aTeIbHOM KOHTYpE.
AHaNorust Mexay
MeXaHUYECKUMH U
ANEKTPOMArHUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUsl SHEPTUH B
UJeabHOM KOJIe0aTeTbHOM
KOHTYpe

[IpencraBnenue o
3aTyXamIInuX KOJICOaHUSIX.
BriHyX1eHHbBIE MEXaHUYECKUE
Kosebanus. Pezonanc.

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4
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Brinyxnennbie
3JIEKTPOMArHUTHBIE
KoJe0anus

17

18

IlepeMeHHBIH TOK.
CunycouganbHbIN
MepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKA.
AMIUTUTYAHOE U
JEHCTBYIOLLEE 3HAUECHUE CUJIBI
TOKA U HANPSKEHUS
Tpauchopmarop.
[IpouzBoacTBo, nepenava u
noTpebiieHue NEKTPUIECKOMN
SHEPIUU

https://m.edsoo.ru/VDEY XRVUI

https://m.edsoo.ru/1ZWZUL8OK

19

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpATOpa
[IEPEMEHHOI0 TOKA, JIMHUM
JJIEKTpoIepesay

https://m.edso0.ru/93Z12W400

20

21

DKOJOTrM4eCKHe PUCKU TpU
MIPOU3BOICTBE
anekTposneprun. Kynerypa
WCII0b30BaHUS
3JEKTPOIHEPTUH B
IMOBCEHEBHOW KU3HU
MexaHu4ecKue BOJIHbI,
YCIJIOBHSI paclpOCTPAHEHHUSI.
[Tepuoa. Cxopoctb
pacnpocTpaHeHuUs U JIMHA

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ
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https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
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BOJHBIL. [lonepeunsie u
IIPOJOJIbHBIEC BOJIHBI

22

23

24

25

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

DJEeKTpOMarHuTHbIE BOJIHBI,
UX CBOMCTBA M CKOPOCTb.
[IIxana 3;meKTpOMarHuTHBIX
BOJIH

[TpuHIKIIBI paTIUOCBS3U U
teneBunenns. Passurue
cpencTB cBs3M. Pagnomnokanus

KonTponbnas pabota
«Konebanus v BOIHBD)

https://m.edso0.ru/Z82706V70

https://m.edsoo.ru/SWB57C06X

https://m.edso0.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB

26

[IpssMmonuHeiHOE
pacnpocTpaHEeHUE CBETA B
oHOpoaHOM cpene. Toueunsli
UCTOYHUK cBeTa. JIyd cBeta

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxenue cBeTa. 3aKOHbI
OTpaXeHHUs CBETA.
[Toctpoenue n3odpaxeHuii B
IJIOCKOM 3epKajie

https://m.edsoo.ru/IMBKOQM?22Z

28

29

IIpenomienue ceera. [lonHoe
BHYTPEHHEE OTPaKEHUE.
[IpenenbHbIN yroa NOIHOTO
BHYTPEHHEIO OTPAKECHUS

JlaGopatopHnas pabora
«M3mepenue nokasareis

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2E1M1DQ
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https://m.edsoo.ru/SWB57C06X
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IMPECIOMJICHUS CTCKIIa»

30

31

32

33

JIunzel. [loctpoenue
M300paKeHUH B JINH3E.
®opmyIia TOHKOH JIMH3BI.
VYBenu4ueHue JTuH3bI

JlaGopaTopHas paboTta
«HccnenoBanue cBOMCTB
M300paKEHUH B JIMH3AX)

Hucnepcus cBera. CrnoxxHbIN
cocraB Oenoro csera. L[Ber.
JlaGoparopHnas pabora
«Habnronenue nucnepcuu
CBETa»

WnTepdepenys ceeta.

Hudpaxius ceera.
JudpakiuonHas pemeTka

https://m.edsoo.ru/W2MMS9KJC

https://m.edso0.ru/Q1ZCMW980

https://m.edsoo.ru/KOOWVKE11

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedyHOCTH CBETOBBIX
BoJH. [lonsipuzanus ceera

https://m.edso00.ru/Q2118XYQ0OJ

35

36

37

OnTrueckue npudoOps! U
YCTPOMCTBA U YCIIOBHS UX
0€301acHOr0 MPUMEHEHUS

I'paHu1IBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHHKH.
[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTENIBHOCTH
OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ameIeHHe BpEMEHU U

https://m.edso00.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

https://m.edsoo.ru/OVLMCNG6B2
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COKpalCHUC NJIMHbL

38

39

40

DHeprusi 1 UMITyJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13bp Macchl € 3HEPTUEN U
UMITYJIbCOM. DHEPTUsl MOKOS

KontponpHas padota
«OnTtuka. OCHOBEI
CIELMAJIbHON TEOpUHU
OTHOCHTEIBHOCTI)Y

®otonsl. opmyna I1nanka.
DOHeprust ¥ UMIyJbc GOTOHA

https://m.edsoo0.ru/190Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

41

OTKpbITHE U UCCIIEI0BAHUE
dotorddekra. OnbiTer A. T
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHbl poTodPdeKTa.
VYpaBHeHue DitHIITEHA 7151
dbotorddekra. «Kpacnas
rpanuna» Gorosdgexra

https://m.edsoo0.ru/YLCK770G8

43

44

45

JlaBnenne cBera. OnbiTel I1. H.

JIeOeneBa. Xumuyeckoe
JIENCTBUE CBETA

TexHuueckue ycTpoucTsa u
IIPaKTUYECKOE NPUMEHEHUE:!
(boTORIEMEHT, POTOAATUHK,
coJiHeuHas Oartapes,
CBETO/INO]

Pertenne 3agau mo reme
«DeMeHThl KBAHTOBOI

https://m.edso0.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQODRSL5M

https://m.edsoo.ru/ZE73A67B1
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OIITHKK)»

46

47

48

Monens atoma TomcoHa.
OmnsiThl Pesepdopaa mo
pacCestHUIO O-YaCTHII.
IInanerapnas mozens aroma

[Toctynatel bopa
N3nydenue u norioumeHue
(hOTOHOB MpU TIEpexo/ie aToma

C OJTHOTO YPOBHS YHEPTHH Ha
npyroi. Buasl criekTpoB

https://m.edsoo.ru/FIC11POHN

https://m.edso0.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

49

BosHoBBIE CBOMCTBA YacTHII.
Bomnsl ne bpoins.
KopnyckynsipHo-BoIHOBOM
nyanusM. CIIOHTaHHOE U
BBIHYKJCHHOE U3TyUeHHE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PaJMOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OIIPEIETICHUIO COCTaBa
PaZlMOaKTUBHOTO U3ITyUEHHS

https://m.edsoo.ru/TSJFUU3TP

51

CgoiicTBa anbda-, 6era-,
ramMmma-us3JIyucHUs. Bnusaune
PaMOaKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

https://m.edsoo0.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U
HelTpoHa. M3oronsl. Anbda-
pacnaz. DNeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacma.
I'amma-uznydenue

https://m.edsoo.ru/H2XIHOG3E
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https://m.edsoo.ru/FIC11P0HN
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53

54

OHeprus CBA3U HYKJIOHOB B
sanape. SlnepHbie peakuuu.
SnepHbIii peakTop.
[IpoGemsbl, epCeKTUBEI,
9KOJIOTUYECKHE ACTIEKTHI
SIEPHOM SHEPrEeTUKH

OneMeHTapHbIEC YaCTULIBI.
OTKpbITHE IO3UTPOHA.
Mertoabl HaOIOJEHUS U
pEruCTpayy dJIEMEHTAPHBIX
yactul. Kpyrislii cron
«DyHaMEeHTaIbHbIE
B3auMozecTBusA. EAMHCTBO
(bu3NIeCKOil KAapTHHBI MUPa»

https://m.edso0.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Dransl pa3BUTHS ACTPOHOMUHU.
[IpukiagHoe u
MHPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Bup 3B€31HOTO
Heba. Co3Be3nus, IpKUe
3BE3/IbI, TUIAHETHI, UX BHIUMOE
neukenue. ComHeyHas
cucTemMa

https://m.edso0.ru/5PXS219VY

56

Comnnne. Conneunas
aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHLIA U 3BE3]

https://m.edsoo.ru/1JZR54JA0

57

3BE31IBI, KX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IbI
IJIaBHOM MOCIIE0BATEIbHOCTH.
BuyTpennee crpoeHue 3BE3/1.

https://m.eds00.ru/GGD3W74Z0
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CoBpeMeHHbIE NPEACTaBICHUS
O TIPOUCXOXKACHUH U
sBosronnu ConHna u 3831

58

Mnuneunsiii [1yTe — Hama
I'amaktuka. [Tonoxenue u
nBrokenne CoHia B
I'amakTuke. I"'anakTukm.
YeépHble IBIPHI B siApax
raJlakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Paz6eranue
rayiakTuk. Teopus bosbmoro
B3pbIBa. PenmukroBoe
u3llydyeHue. MerarajiakTuka

https://m.edsoo.ru/9IWRLVWNN

60

61

62

63

Hepemennsie mpo6iembl
aCTPOHOMUU

KonTponbnas pabota
«NeMeHThI aCTPOHOMUHU U
acTpoU3UKM»

O6o06maromuit ypok. Poib
(U3HUKHU 1 aCTPOHOMHUH B
3KOHOMHYECKOH,
TEXHOJIOTHYSCKOH,
COIIMAILHOMN U DTHYECKOU
chepax nesaTeTbHOCTH
YelioBeKa

O6o06maromuit ypok. Pois u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW HAYyYHOU

https://m.edsoo.ru/LJIHNL2MCF

https://m.edso0.ru/TXTTCT488

https://m.edsoo.ru/WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF
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KapTUHE MHpa

64

O6o0maromuii ypok. Pois
¢bu3nveckoii Teopuu B
(bopmupoBaHUU
MpeJCTaBICHUN O (PU3NIECKOI
KapTHHE MHpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o0maromuit ypok. Mecto
(bu3nIecKoil KapTUHBI MHUpPa B
o0mIeM psiy COBPEMEHHBIX
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTarTa

10.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

JleMOHCTpUpOBaTh Ha NpPUMEpaxX poJib W MecTo (UMK B
(GhopMUpPOBaHUH COBPEMEHHOW HAYyYHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

nroaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualibHas TOYKa, MHepLUalbHas cucTeMa OTc4€Ta, abCONIIOTHO
TBEPAOE TENO, UACAIBHBINA I'a3; MOAEIU CTPOEHUS Ia30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUH 3apAl — IpU PEUICHUH

¢busnyeckux 3amaq

10.3

10.4

10.5

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuu
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABUKEHHE, CBOOOJIHOE MajieHue
TEJ, IBUXEHHE I0 OKPY)XHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddy3usi, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxmakieHnn), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHIEHCAIMS,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBILICHHUE J1aBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXJAy IapaMeTpaMd COCTOSHUS Ta3a B H30MpOIeccax;

OJICKTPpU3aluA TCI, BSaI/IMOI[CI\/JICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBIDKEHHE, UCHOIb3ysd (usnueckue
BEJIMYMHBI: KOOpJMHATA, MyTh, MEpEeMEIIeHne, CKOPOCTh, YCKOpPEHHE,
Macca Tela, CWIa, WMIYJbC Tella, KHWHETHUYeCKas DHEeprus,
MOTEHIMaJbHasE JHEpPrHs, MeXaHWdeckas pabora, MexXaHHW4ecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIBHO TPAKTOBATh (U3NUECKHI CMBICIT
HCIOJIb3YEMBIX BEJIMYHH, MX O0O3HAu€HUs M €JAMHHUIIbI, HaXOAWUTH
(opMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUUHY C APYTUMH

BCINMYNHaMU

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA Te€I U TEILUIOBBIC
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10.6

10.7

10.8

SIBJICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssl KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Yy4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3YSd  (HU3NUECKUE
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE ouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIUYUHY C  JIPYTHMH

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M  SIBJIEHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TsArotenus, I, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHMYECKON IHEpruH,
3aKOH COXpaHEHMsI UMITYJIbCa, IPUHLHUI CYTEPHO3UIMH CUJI, IPUHIUI
paBHONpABUsS HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHs BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHell KMHETHMYECKOH SHEpruu TEIJIOBOro IBM)KEHUS MOJIEKYHd C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOTO 3apsaa, 3akoH KynoHa; mpu sTOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U

TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBUS UX 0€301acHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  NPEIIOKEHHOTO

000py10BaHusl, IPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OCYI].[CCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U
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HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMH; NPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHUM B  paMKax y4eOHOro OJKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHOJIb3Yysd (U3UYECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIu3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOAUTH PAcUE€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh MOpH  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalMi W MpPEJCTaBICHUS y4eOHOW M Hay4YHO-IOMYJISPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX HMCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoaMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUDpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOT'O ITOBECACHUS B OKp}/)KaIOH_[eﬁ cpeae

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYMIbI, PANUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyallUsiX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHHKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI
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11 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJIBHOﬁ NMporpaMmal CpeaHETO 0611161"0 06pa303afmﬂ

111

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

11.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOIECTICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa IIpUu pCIICHUU (1)I/ISI/I‘IeCKI/IX 3aga4

11.3

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBaHTOBOH  (pusuku:
ANEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeiCTBHE MarHuTOB,
JIEKTPOMArHuTHas WHAYKLUS, [JeHCTBUE MAarHUTHOTO TMOJIA Ha
IPOBOJHUK C TOKOM MU JBWXKYLIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, uHTepdepeHuMs, audpakuus U
MoJIsIpU3aLusl CBETa, AMCIEpCUsi cBeTa, (POTOAIEKTpUUECKUI 3 deKT
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh  HW3yYECHHBIE CBOWCTBA  BEHIECTBA  (DJIEKTPUUYECKHUE,
MAardmMTHBIC, ONITHUYCCKUEC, DJICKTPUYCCKYIO INPOBOAUMOCTD PA3JIMUYHBIX
Cpel) U DJIEKTPOMArHUTHBIE sBIEHUS (MPOIECCHI), HUCHONB3Ys
¢u3nueckue BENUYHMHBL:  OJCKTPUUECKUH  3aps], CHilIa  TOKa,
JJEKTPUYECKOE  HAMPSDKEHHWE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, MHAYKIUS MarHUTHOTO
nonsi, cuna Awmmepa, cuna JlopeHla, HWHAYKTUBHOCTh KAaTYIIKH,
SHEPTUsl JJIEKTPUUYECKOTO M MArHUTHOTO IMOJIEH, Mepuoj] U YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYPE, 3apsi/l U CUjla TOKa B MPOIecce
rapMOHHYECKUX DJIEKTPOMArHUTHBIX Koje0aHui, boxycHoe
paccTosiHue W ONTHYECKas CWUJia JMH3bI; MPU OMUCAHUU TPaBUIBHO
TPAKTOBAaTh (PUIUYECKUH CMBICT HCIOJB3YEMBIX BEJIMYUH, UX
0003HaYeHMUsI U E€OUHMIBI; YyKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE

JaHHYTO (1)I/ISI/I'-IGCKYIO BCJIIMYHHY C APYTUMH BECIUMIYUHAMU
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11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCCHI, UCIIOJIb3 Yy
(bmuqecxne BCIIMYUHBI: CKOPOCTHb 3JICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.HH, CBA3BIBAIOIHEC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIMYUHY C APYTMMHU BCIIMYHMHAMMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIbHOTO M TMAapajlIeIbHOIO COCIMHECHUS MPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpPAHCHHS DHEPTrUU, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3IdyaTh CIOBECHYIO
(bOpMyYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINONHATE SKCTIEPUMEHTHI IO HCCIEA0BaHNI0 (PU3UUYECKUX SBICHHUNA U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPH
sToM (opmynupoBaTh TMpobieMy (3agady) U THUIOTE3Y YUIEOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

OCYII_ICCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpsAMBIX ~ M3MEPEHUM; TMPU ITOM KOHCTPYHPOBaThb yCTAHOBKY,
(¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOBI [0 Pe3ysIbTaTaM

HUCCICI0OBaHUA
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11.12

11.13

11.14

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU
UCCIIEIOBAaHUN B paMKax y4eOHOTO OKCIepUMEHTa, YydeOHO-
UCCIIEI0BATEIbCKON M MPOEKTHOM AESITENbHOCTH C MCIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

Pemrate pacuérHple 3ama4yu C SIBHO 33JaHHONW (DU3NYECKON MOJIEIbIO,
UCTOJB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HAa OCHOBE aHaIM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI U OICHUBATH PEAbHOCTH MOJyUYEHHOTO 3HAUCHHUSI

(bu3nYecKOil BETUYNHBI
Pewate KaueCTBEHHbIE 3a/1a4u: BBICTpanBaTh  JIOTUYECKHU
HEMPOTHUBOPEUHUBYIO LEMOYKY PACCYXKACHUW C ONMOPOW HA HM3YyUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

11.16

Wcnonp3oBaTh Mmpu  pelleHUH y4eOHBIX 3aJad  COBpPEMEHHbBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpETallMd M MpeACTaBICHUS Y4eOHOM W Hay4dHO-IOIMYJIIPHOMN
uHpOpMalMY, NOJYYEHHOM W3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHIO

OOBSACHATh MPUHUUIBI ACUCTBUS MallUH, MPUOOPOB M TEXHUUECKHUX
YCTPOICTB; pa3iauyarh YCJIOBHMSI HMX OE€30IacCHOrO MCIOJb30BAaHUS B

NOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBoauTe mpHUMEpHl BKJIa/Ja POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JJISI COXPAHEHUS 3I0POBBS W

cOOJIIOACHUSI HOPM SKOJIOTMYECKOT0 MOBEJEHHUS B OKpY KaroIlel cpeae

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIaHUpOBaTh ~ paboTy  TPYNIbl,  palMOHAIBHO  PACHpENeNsiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOT0 U3 YYaCTHHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3aena

Konx nposepsiemoro

JEMCECHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

1.2

®uzuka — Hayka o mnpupoje. Hayunbie
METO/Ibl TO3HAHUSI OKPYXKAIOIIET0 MHpA.
Ponp skcnepuMeHTa ¥ TeOpuM B TMpoliecce
MO3HAHUSI ~ MPUPOJBI.  DKCIEPUMEHT B

(dbusuke

MopenupoBanue (U3NYSCKUX SBICHUU U
IIPOLIECCOB. Hayunsle TUITOTE3HI.
®du3nyecKrue 3aKOHbI W TEOpHUH. ['paHuUIIbI
NPUMEHUMOCTH  (U3WYCCKUX  3aKOHOB.
[Ipuamun coorserctBus. Pome u  Mecto
¢u3ukn B (HOpMHpPOBAHMM COBPEMEHHOMU
HAay4YHOW KapTUHBl MHpa, B MPaKTUYECKOU

NEeITEeIbHOCTH JII0IEH

2.1

2.11

2.12

MEXAHUKA
KMHEMATHKA

MexaHunueckoe JIBMDKEHUE.
OTHOCHUTETHHOCTD MEXaHUYECKOTO
nBkeHus. Cucrema orcuéra. TpaekTopus
[lepememienue, CKOPOCTh (cpemnsis
CKOpOCTh, =~ MTHOBEHHass  CKOpPOCTh) |
YCKOpEHHE MaTepHalbHOW  TOYKH, HX
MPOEKIIUM Ha OCH CHCTEMBI KOOpPIUHAT.

CrnoxxeHne nep eMEILeHUIl U  CIIOXKEHHE

CKOpOCTei

2.1.3

PaBrOMeEpHOE u PaBHOYCKOPEHHOE
npsMosiiHeiiHoe  aBwkeHue.  ['paduku

3aBHCHMOCTH KOOpJAuWHAaT, CKOpPOCTH,
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2.14

YCKOpEHHS, INyTH W  IEPEMEIICHUS
MaTepuaibHON TOYKHA OT BPEMEHHU

CBoOoaHoe majienue. Y CKopeHue

CBOOOIHOTO MaJECHUSA

2.15

2.1.6

2.1.7

KpuBonuneiinoe asuxenue. PaBHOMepHOe
JNBIDKEHUE  MaTepUallbHOM  TOYKHA 1O
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JTMHEHHAS
CKOpPOCTb. Ilepuon U 4acToTa.

HeHTpOCTpeMI/ITeJIBHOG YCKOPEHUC

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,
JBUKEHHUE CHApSJOB, LIENIHbIE U PEMEHHBIC
nepegadu

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctu. HMccmenoBanue
COOTHOUIEHUS MEXIY MyTSAMU,
MIPOMICHHBIMHU TEJIOM 34 IOCIIEA0BATEIIbHbBIC
paBHbIE  IPOMEXKYTKHM  BPEMEHU  IIpH
PaBHOYCKOPEHHOM JIBM)KEHHM C HadaJlbHOU
CKOpPOCTBIO, paBHOW Hym0. M3ydeHue
JIBHKECHHs IIApUKA B BSI3KOM KUIKOCTH.
W3ydenue JnBUXKEHUS Tena, OpPOIIEHHOIO

TOPHU30HTAJILHO

2.2

JMHAMUKA

2.2.1

2.2.2

[Ipuniun ~ oTHOcuTenbHOCTH [ anmunes.
[IepBriii 3axkoH Hprorona. MHepruansHble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpuHIIMO

CYNEPIIO3UIUU CUIT

2.2.3

2.24

Bropoii 3akon HeroToHa 111 MaTepuaibHON
TOYKM B HUHEPLUAIBHOW CUCTEME OTCUETa
(UCO). Tpermit 3akoH HproTona s

MaTCpHUaJIbHBIX TOUCK

3akoH BCEMHUPHOT'O TATOTCHMUA. Cuna

TshkecTH. [lepBas kocMHueckas CKOPOCTb.
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2.3

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHHs
CKOJBXKEHUSI M CHJIa TPEHUS  IOKOS.
Koaddunuent TPEHUSI. Cuna
CONPOTHUBIICHUS TMIPU JBIXKCHHHM Tela B

KHUAKOCTU WUJIM I'a3€

HOCTyrIaTeJ'IBHOC u BpamaTciIbHOEC

JBUKCHHE a0COTIOTHO TBEPAOTO TeIIa

2.2.8

Moment CHJIBI OTHOCHUTEIILHO ocH
BpAIlICHUS. IIneyo CUJIBI. YciaoBus

paBHoBecus TBEpAoro tena B UCO

2.2.9

2.2.10

TexHuueckue yCTpOMCTBA: MMOAUIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

IIpakTuueckue paboTHI. N3yuenune
JBHKEHUS Opycka 1o HAaKJIOHHOU
IIJIOCKOCTH TIOJ JIEWCTBUEM HECKOJIBKHUX
cun. HccnenoBanue 3aBUCMMOCTH  CHII
YIPYIOCTH, BO3HMKAIOIIHX B
nepopMUpyeMoOil MpYyXKUHE U PE3HMHOBOM
oOpasle, OT BEJWYMHBI HMX JedopMaluu.
HccnenoBanue YCIIOBHM paBHOBECHS

TBépI[Ol"O T€JIa, UMCIOIIETO OCh BpalllCHUSA

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynec MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepHUaIbHBIX TOoYeK. MMmynbc cunbl u
W3MEHEHHE UMITYJIbCca Tela

232 3akoH coxpaHeHus wnMmiyiasca B HCO.

o PeakTuBHOE ABHXKEHHE

2.3.3 Pabota cuibl

2.34 MOIIHOCTE CHIBI

235 Kunernueckass sHeprus  MaTepHAIBHOU

o Touku. Teopema 0 KHHETHUECKOH YHEPrUn

2.3.6 [lorenumaneHas sHeprus. IloreHunanbHas
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3.1

SHEprus YIIPYTO nepopMUPOBAHHOM
npyxusbl. lloTeHiManbHass sHeprus Telna

BOJIM3H TOBEPXHOCTH 3eMIIN

HOTGHI_[I/IEUIBHBIC u HCIIOTCHIUAJIbHBIC

cunbl. CBA3b pa6OTBI HEIMOTCHIHAJIBHBIX

2.3.7 CHJI C U3MEHEHUEM MEXaHWYECKOW 3HEprun
CHUCTEMBl  Tel. 3aKOH  COXpaHEHUs
MEXaHUYECKON YHEPrun

2.3.8 Ypyrue u Heynpyrue CTOIKHOBEHMS

230 TexHuueckue yCcTpoicTBa: IBUKEHHUE PAKET,

o BOJIOMET, KOTIEp, PY>KUHHBIN MMHACTOJIET

[Ipaktnyeckne padoTsl. M3yueHwe cBs3u

9310 CKOpOCTEHl Tel npu HEynpyroMm ynaape.

HccnenoBanne cBs3u  pabOTBl  CHIIBI  C

H3MEHECHHEM MEeXaHUYeCKOM OHCPI'HHA TCJia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH

3.11

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KMHETHYEeCKON  Teopun.  bpoyHOBCKOe
JIBU>KEHUE. Hudbdysus. Xapaxrep
JBWKEHUS W  B3aUMOJCHCTBUS  YaCTHUIL

BCIICCTBa

3.1.2

Mogenu cTpoeHusl Ta30B, KUJIKOCTEH U
TBEPABIX Tel U OOBACHEHHWE CBOWCTB

BEIIECTBA HA OCHOBE THX MOJICNICH

3.1.3

3.1.4

Macca wmonekyn. KonudecTBo BeliecTsa.
[TocTostnHas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkama temneparyp Llenscus

3.15

Mopnens wupeamsHOro rasa. (OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUUECKOU

TCOpHHU UACATBHOI'O ra3a

3.1.6

AbGcomoTHass  Temmeparypa Kak — Mepa

cpeaHel KMHETUYECKON SHEPrur TEIIOBOTO
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3.2

3.1.7

IBWKEHUs yacTul rasa. [llkana temneparyp

KennBuna

VpaBnenue Knaneiipona — Menjaeneesa.

3akoH /lanmbToHA

3.1.8

T"azoBbIe 3aKOHEL. N3onporiecchr B
HIeaIbHOM raze C MOCTOSHHBIM
KOJIMYECTBOM BELIECTBA: H30TepMa,

n30x0pa, n3obapa

3.1.9

3.1.10

321

3.2.2

TexHuyeckue  yCTpOWCTBA:  TEPMOMETD,

OGapometp

[IpakTuyeckue pabotbl. M3mepeHue macchbl
BO3JlyXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXIY
rapaMeTpamMu COCTOSIHUSL  Pa3peskEHHOTrOo

rasa

OCHOBbI TEPMOJAMHAMUKHU

TepmoauaaMudeckas cuctema. BHyTpeHHsS
OHEPIUid TepMOHHHaMHHGCKOﬁ CUCTEMBI U
CHOCOObI €€ U3MEHEHHUS

KomuuecTBo TETUTOTHI " pabora.
BHyTpeHHSIsI ~ DHEpPTrUs  OJHOATOMHOTO

NACAJIBHOIO I'a3a

3.23

Buapl Tenmonepenauu: TEMIONPOBOJHOCTb,
KOHBEKLMs, M3IydyeHue. TermnoéMKOCTh
Tena. YJelbHAas TEINIOEMKOCTL BEICCTBA.
Pacuér KOJINYECTBA TENJIOTHI Ipu

TEIIonepeaade

3.2.4

3.25

[TepBbrit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MpOoIIeccaM.
I'padmueckas uHTEepIpeTanus paboTh ra3a

TeroBble MamuHbl. [IpuHIUIIBL AEHCTBUS
TEIUIOBBIX MaIlI}H. [TpeobpazoBanus

OHCPIrun B TCIIIIOBBIX MalllMHax.
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3.3

Koadduument nonesnoro neiicteus (nanee
— KII[) rermoBoit mamuubl. [{ukn Kaprao u
ero KIIJI

Bropoit 3aKO0H TEPMOAVHAMUKH.
326 HeoGpatumocTs mpolueccoB B MpPUPOAE.
o TemnoBele  aBUTATENN.  ODKOJIOTMYECKUE
POOJIEMBI TEIIIOHEPTETUKU
TexHudeckue  yCTpOWCTBAa:  JIBUIaTellb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOUIBHUK, KOHTULITUOHED
328 [IpakTueckue paboTHL. Hsmepenue

yAETbHOU TEIIOEMKOCTH

AT'PEI'ATHBIE COCTOSHNMA BEILIECBA. ®A30BbIE
I[TEPEXO/IbI

331

3.3.2

[TapoobpazoBanue u KOHJICHCAIIUS.
Hcnapenne u kureHue. YenbHas TeIUIOTa
napooOpa3zoBaHusl. 3aBUCHMOCTH

TEMIICPATYPhI KUIICHUA OT AABJICHUS

AOCOII0THAsE U OTHOCHUTEIIbHAS BJIAXKHOCTH

Bo3ayxa. HacelmeHHsbI nap

3.3.3

TBépnoe Ttemo. Kpucramumueckne u
aMmopdHbIe Tena. AHM3OTPOIHUS CBOWCTB
KPUCTAJIJIOB. Kunnkue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

3.34

3.35

3.3.6

3.3.7

[InaBnenve u Kpucramnuzauus. Y JenbHas

TCIJIOTA IIJIaBJICHH . Cy6J'II/IMaI_II/I$[
ypaBHeHI/Ie TEILIOBOro OallaHca

TexHuyeckue ycTpoilcTBa: THUTPOMETp U
MICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTHUH
MIOJIyYEHHSI COBPEMEHHBIX MAaTEpUajoB, B
TOM yucIe HaHOMAaTepHaJloB, u

HAaHOTCXHOJIOTNH

[IpaxkTrueckue paboTHI. H3mepenne

BJIQXKHOCTH BO3yXa

59



OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATUKA

41.1

OnekTpu3anusi Tela. OJEKTPUYECKUA 3apsijl.

JIBa Bua SIEKTPUUECKUX 3aps/I0B

412

413
41.4

4.1.5

[IpoBoaHUKH, JIHUDIIEKTPUKHA u
MOJYITPOBOIHUKH

3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3apsnoB. 3akod Kynona
DnekTpuyeckoe  mosie.  Hampsok€HHOCTH
3JIEKTPUYECKOIO T10JIAL. [IpuHIHn
cynepno3uiuu. JIMHUM  HanpsHKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

4.1.6

Pabota cua 21€KTPOCTATHYECKOTO IOJIS.

Ilorennuan. Pa3HocTh MOTEHIINAIOB

4.1.7

HpOBOIIHI/IKI/I H JUBJICKTPUKHU B MMOCTOAHHOM
QJICKTPUYCCKOM  IIOJIC. HHSHCKTpH‘{eCKaH

IMPOHUITACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konnencarop.
DneKTpOEMKOCTh TJIOCKOTO KOHJEHCATOpA.

DHeprus 3apsKeHHOr0 KOHAEHCAaTopa

4.1.9

4.1.10

TexHudeckue yCTpOMCTBA:  BIIEKTPOCKOIL,
ANEKTPOMETP, NIEKTPOCTATUYECKAs 3aIUTa,
3a3eMJICHHE JIEKTPOIIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

IIpaxkTrueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/IEHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VYcaoBus CYIICCTBOBAaHUA IIOCTOSIHHOI'O
QJICKTPHUYCCKOI'0 TOKa. HMcTOYHUKH TOKA.

Cuna Toka. [TocTossHHBIN TOK

422

Hanpsoxenue. 3akon OMa 1151 ydacTka [enu

4.2.3

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE

COIIPOTUBJICHUEC BCIICCTBA
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4.2.4

4.2.5

[locnenosarenbHoOE, napajuiesbHOE,
CMEIlIaHHOE COEAMHEHNE TPOBOHUKOB
Pabora snekrpuuyeckoro Toka. 3aKOH

Hxoyia — Jlenua

4.2.6

4.2.7

MoIHOCTb 31EKTPUYECKOTO TOKA

anexTpoaBwkymas cuna (ganee — DJC) u
BHYTPEHHEE COIPOTUBICHHE HCTOYHUKA
Toka. 3akoH Oma 11 TOJHOK (3aMKHYTOM )

anekTpuyeckoi uenu. Koporkoe 3ambikaHue

4.2.8

4.2.9

DNEeKTpOHHAsT  TMPOBOJUMOCTh  TBEPIBIX
METaJUIOB. 3aBHCUMOCTb CONPOTUBIICHUS
METaJUIOB oT TeMIEPaTyphl.

CBepXmpoBOJIUMOCTD

OnexTpuueckuid TOK B BakyyMe. CBolicTBa

JJIEKTPOHHBIX ITyYKOB

4.2.10

4211

[TomynpoBoaHUKH. CobcTBeHHas u
MIpUMECHAs MIPOBOJIUMOCTh
MOJYITPOBOJHUKOB. CgoiicTBa p-n
nepexoja. [lomynpoBoJHUKOBBIE TPHUOOPHI

DNEeKTPUYECKU TOK B  DJIEKTPOJIHTAX.

9J'IeKTpOJ'II/ITI/ILIeCKa}I JUcCconranus.

DNeKTpoan3

4.2.12

DNEeKTPUUIECKHUI TOK B rasax.
CaMocCTOSITENbHBIT U HECAaMOCTOSITENIbHBIN
paspsna. Paznuunbie THIIBI
CaMOCTOATENIbHOTO  pa3psga.  MomHus.

IImazma

4.2.13

TexHuueckue  yCTpOMCTBA:  aMIEPMETP,
BOJITMETP, pEeOCTaT, HUCTOYHUKU TOKa,
3JIEKTPOHArPEBATEIbHBIE npuOopHI,
AJIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBbII
MO, TEPMHUCTOPI U  (HOTOPE3UCTOPHI,

MOJTYTIPOBOTHUKOBBIN U0/, TaTbBaHUKA
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11 KJIACC

Kon
pa3nena

4.2.14

Koanposepsiemoro
3JIeMEeHTa

[IpakTueckue paboTHI. N3yuenne
CMEIIaHHOTO COEAVMHEHMSI PE3UCTOPOB.

N3mepenne 3JIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro conportusienus. Habmonenue

OJICKTPOJIMU3a

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA

4

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKIUA

43.1

ITocTostnabIC MarHuThbI.

B3aHMOHCﬁCTBHG IIOCTOAHHBIX MaroHuToB

4.3.2

MaruauTtHoe mosie. BekTop MarHMTHOM
uHaykuud. llpuHmun — cynepno3unuu.
JInann marauTHOM MHAyKunu. KapruHa
JUHUM MArHUTHOM HHIAYKUUH  TIOJIS

IIOCTOSIHHBIX MarHuToOB

4.3.3

4.3.4

MarauTHoOe IoJIe TIPOBOJHUKA C TOKOM.
Kaptuna nuHMii mons  ATUHHOTO
prIMOFO HpOBO)IHI/IKa n 3aMKHyTOFO
KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH C
TOKOM. OrmbIT Opcrena.

BiauMmoneiictBue IMPOBOJAHUKOB C TOKOM

Cuna Amnepa, e€ Moysb U

HarpaBJieHUE

4.3.5

Cuna Jlopenuna, €€ MoOayilb U
HampaBlieHue. JIBuKeHue 3apssKeHHOU
JaCTullbl B OJHOPOAHOM MArHvuTHOM

nosie. Pabota cunel Jlopenna

4.3.6

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU

4.3.7

IToTok BeKTOpa MarHUTHOM MHIYKIIUU

4.3.8

OJIC WHIYKIWHU. 3akoH
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3JIEKTPOMAarHuTHOM nHAyKuuu Papanest

BuxpeBoe anextpuueckoe mnone. IJC

WHIYKIIUA B TIPOBOJIHUKE, JTBIIKYIIEMCS

439 I0CTYHATEBHO B OJJHOPOTHOM
MarHuTHOM I10JIe
4.3.10 [IpaBuso Jlenma
NHAYKTUBHOCTS. SIBnenune
43.11
camounaykuuu. IC camonHyKIMKU
DHeprusi MarHUTHOTO TOJSI KaTYLIKU C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue yCTpPOMCTBA: IOCTOSIHHBIE
MarHuThbl, AJIEKTPOMArHUTHI,
4.3.14 AJIEKTPOBUTATETb, YCKOPHUTEIH
JJIEMEHTAPHBIX YaCTHLl, WHAYKLHWOHHAs
TeYb
[Ipaktnueckue  pabotel.  M3yueHue
MarHUTHOTO TIOJII KATYIIKH C TOKOM.
4315 HccnenoBanue nelcTBUS MOCTOSHHOTO

Mar’HurTa Ha paMKy C TOKOM.
HccnenoBanue SABJICHUA

SHCKTPOMaFHHTHOfI HUHAYKIOUA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.11

5.12

Konedarensnass cucrema. CBoOOmHBIE
kojebanus. ['apMoHnYecKue KoIeOaHus.
[Tepwon, wacrora, amrumtyaa u (dasa

KOJICOaHU M

[Ipy»xuHHBII MAasITHUK.

Maremarudeckuii MasITHUK

513

YpaBHEeHHE TAPMOHUYECKUX KOJICOaAHMIA.
Kunematuueckoe ©W  gUHAMUYECKOE

OIMCAaHME KOJe0aTEILHOIO JABHKCHU A

5.14

[IpeBpamenue SHEpPruu npu
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5.15

rapMoOHMYeCKnX  KoneOaHusix. CBs3b
AMILUTATY JIbI KoJIeOaHui UCXOIHOU
BEITMYHMHBI C aMIUIUTyJIaMU KOJICOaHHA

e€ CKOPOCTHU U YCKOPEHUS

Konebarenpubiii  koHTYp. CBOOOIHBIC
ANIEKTPOMArHUTHBIC KoseOaHus B
UACaTbHOM KOJICOATEIIbHOM  KOHTYpE.
AHanoruss MexXIy MEXaHHYECKUMU H
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

5.16

3aKoH COXpaHCHHA OHCPI'ur B

U7eaIbHOM KOJIeOaTeIbHOM KOHTYPE

5.1.7

5.18

BrinyxneHnbie MeXaHUYECKUe
kosieOanusa. Pesomanc. PesonaHcHas
KpUBas. Brinyxnennbie

QJICKTPOMAarauTHLIC KoJIeOaHHsL.

[lepemennbiii  Tok. CuHHycCOMAAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHOCTh TIEPEMEHHOTO TOKA.
AmMIutyaHoe 51 JENCTBYIOLIEE

3HAYCHHE CUJIbI TOKA U HAIIPSIXKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoxacTso,
nepenaya u notpelieHue
JIEKTPUIECKON DHEpIUu.
OKOJIOTHYECKHE pPHUCKH npu
MIPOU3BOJICTBE 3JIEKTPUUYECKON IHEPTHH.
KynbTypa HUCIOJIb30BAHUA

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

TexHuueckue ycTpoiicTBa: cericmorpad,
JIEKTPUIECKUI 3BOHOK, JIMHUU
JJIEKTpoIepead

[Ipaktuueckue pabotsl. MccnenoBanue
3aBUCHMOCTH repuo/ia MaJbIxX

KoneOaHui Tpy3a Ha HHUTH OT JJIMHBI
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5.2

HATH WU Maccel rpysa. McciaepoBanue
MEPEMEHHOTO0  TOKa B  LEeNU W3
IOCJICIOBATECIBHO COETUHEHHBIX

KOHACHCATOpa, KaTyIIKHW U PE3UCTOpa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuoa. CkopocThb
pactpocTpaHEeHUsT U JJIMHA  BOJIHBL.

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

WNutepdepentius u  gudpakums

MEXaHUYCCKUX BOJIH

523

524

3Byk. Ckopocts 3Byka. I'pomkocTb

3ByKa. Bricora Tona. TemOp 3ByKka

DJEeKTPOMarHuTHBIC BOJHBL. Y CIIOBHS
U3IIYYCHHUS] DJICKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenTanus BekTopoB E, B u

U B DJICKTPOMAarHUTHOM BOJIHE B BAKYyMeE

5.25

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpa’KeHHE, MpeJIoMJICHHE,
NoJsIpu3anus, nudpakims,
UHTEpEpEHIIHSL. Ckopoctb

OJICKTPOMAariMuTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[IIxamna 3JIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne 3JIeKTPOMarHuTHBIX BOJIH B

TEXHUKE U OBITY

[IpuHIHIBI PaIUOCBSA3U U TEIEBUICHHUS.
Pannonokanmsi. DIIEeKTpOMarHuTHOE

3arpsA3HCHHUC OKp}/)KaIOH_ICﬁ CpCAblL

TexHuueckue YCTPOMCTBA:
MY3bIKQJIbHbIE WHCTPYMEHTBHI,
yABTPa3ByKOBasi IMArHOCTHKA B TEXHUKE
U MEIWIMHE, pajap, paJIuONpPUEMHUK,
TeneBu30p, aHTeHHa, Tenedon, CBU-

I€4Yb
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5.3

OIITUKA

53.1

5.3.2

[IpssmonuHeitHoe pacupocTpaHeHue
CBETa B OJIHOPOJIHOM cpene. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHBl OTPAKECHHS

ceera. Iloctpoenne wm300pakeHHWid B

TIJIOCKOM 3CpKaJIC

5.3.3

[Ipenomiienne cBeta. 3aKOHBI MPEJIOMIICHUS
CBeTa. AOCOIIOTHBIN IOKa3aTelb

MIPEIOMIICHUS

5.34

[Tormoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN yrou MIOJIHOTO

BHYTPEHHETO OTPAKEHUS

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

Hucnepcuss cBera. Crl0XHBI cocTaB

Oenoro cBera. L{Bet

CoOuparomue U paccerBarolUe JTUH3BI.
Tonkas nuH3a. OKyCHOE PACCTOSHUE U
ONTHYECKasl CWJIa TOHKOW  JIMH3BI.
[TocTpoenue n300paxeHui B
COOMpAIOIINX U PACCEHBAIOIIUX JIMH3AX.
@opmysia TOHKON JIMH3BI. Y BEIUYEHHUE,

JaBaeMoe€ JUH30H1

[Ipenensr [IPUMEHUMOCTHU

FCOMeTqueCKOﬁ OIITUKHU

WNurtepdepentiuss  cBera. KorepeHTHbIe
HCTOYHUKH.  YCIOBUS  HaOIIOAeHUSA
MaKCHUMYyMOB 51 MHUHUMYMOB B
MHTEPPEPESHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakius  cBeta. Judpakunonnas
pemméTka. VYcnosue HaOTI0IeHUS
[JIABHBIX MAaKCUMYMOB TIpU TaJCHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY

[Tonsapusanus ceera

66



TexHudeckue yCTpOMCTBA: OYKHM, JIyIa,

¢doToanmapar, MPOEKIMOHHBIIN amnmapar,

53.11 MHKPOCKOII,  TEJECKOM,  BOJOKOHHAs
ONnTUKa, JAudpakUoOHHas  peméTka,
MOJIAPOU T
[Ipaktnueckue pabotel. M3mepenue
noKa3aTess IIPETOMIICHUS.
5.3.12

HccnenoBanue CBOWCTB M300pakeHUil B

nuH3ax. HaOmronenue nucrnepcuu cBera

SJIEMEHTHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['pann1BI NPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKHU. ITocTynarel TEOPUH
OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTh
MOZYJIl CKOPOCTHM CB€Ta B BaKyyMe,

MIPUHIIMAIT OTHOCUTEIILHOCTH DUHIIITEHHA

6.2

OTHOCHUTENBHOCTh OIHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHU M COKPAIICHHC

JJIMHBI

6.3

6.4

OHeprus W UMIOYJIbC  CBOOOJHOMU
YaCTHUIIBI

CBsi3p Macchl C SHEPrueld U UMITYIHCOM
CBOOOJITHOM YaCTUIIBI. DHEPTUs TOKOS

CcBOOOIHOI YaCTULIBI

KBAHTOBAS ®U3MKA

7.1

SJIEMEHTBEI KBAHTOBOM OIITUKU

7.11

®otonsl. Dopmyna Ilnanka cBs3u
sHepruu GOTOHA C €ro 4YacTOTOM.

DHeprus U UMIyJIbC GOTOHA

7.12

OTKpbITHE " HCCIIeIOBaHIE
dotorddexra. Onbitel A.I'. CTonerona.

3akoHbl poTodddekTa

7.1.3

YpaBHeHue OiHImTENHA TSt
dotorddexra. «KpacHas  rpaHUIA»

dboTorddexra
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7.2

7.3

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

7.2.1

Texnuueckue YCTpOICTBA:
¢doTornemMeHT, GOTOAATUYUK, COJTHEUHAS

OaTapesi, CBETONO

CTPOEHHME ATOMA

Monpens atoma Tomcona. OnbITEI
Pesepdopna no uccienoBanuo
cTpoeHus aroMma. [lnanerapHast MoJienb

aToMa

7.2.2

[Tocrynater  bopa.  U3nyuenwe u
MorjioeHue (OTOHOB TMPH TEPEXoe
aToMa C OJIHOTO YpPOBHS JHEPruu Ha
apyroil.  Buasl  cnektpoB.  Cnekrtp

YPOBHEW dHEPTrUU aTOMa BOJAOpOAA

7.2.3

7.24

BoanoBrle cBoiicTBa yactul. BoiHbI 1€
bponns. KopnyckynspHo-BOIHOBOM
nyanmu3M. Jludpakius SJIEKTPOHOB Ha
KpHCTaJLI1ax

CnonTanHoe u BBIHYKJICHHOE
H3JIy4yeHue. YCTPOWCTBO M IPUHLMUII

paboThl nazepa

7.2.5

TexHnuueckue YCTpOICTBA:
CHEKTPaNbHBIM aHaN3 (CIEeKTPOCKOM),

Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

7.3.1

[Ipaktuueckue pabotsl. HaOnronenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Metoasl Ha6J'IIO,Z[CHI/ISI U pEerucTpanmu

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuro cocrasa
paaroakTUBHOrO wm3nmydeHus. CBoiicTBa

anbda-, Oera-, raMmma-u3JIydCHHs.
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7.3.3

Bmmsanaue PaaAuOaKTUBHOCTU Ha KHUBBIC

OpraHru3Mbl

OTKppITHE TPOTOHA W HEUTpOHA.
Hyxnonnas monens siapa ['eiizenOepra —
HBanenko. 3apsia siapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DIIEKTPOHHBIN u
MIO3UTPOHHBIM  Oera-pacnan. ['amma-
W3JIy4yeHue. 3aKOH  PaJUOaKTUBHOTO

pacmaga

7.3.5

7.3.6

OHeprus CBSI3U HYKIOHOB B  fJpe.
SAnepusie cunbl. Jedekt Macce saapa
SAnepuble peakuuu. JleneHue u CUHTE3

saep

7.3.7

7.3.8

7.3.9

SAnepusii  peaktop.  TepMosiaepHsbii
cuHre3. I[Ipobiembl U NHEpCHEKTHBBI
SIIEPHOM  SHEPreTUKU. DKOJOTHYECKUE

ACIICKThI HﬂepHOﬁ SHEPICTUKHU

OnemeHTapHple  4acTULbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE
B3aMMOJENCTBUSA

TexHuueckue yCTpOMCTBA: JO3UMETD,
Kamepa BunbcoHa, snepHBI peakTop,

aTomMHas bomOa

7.3.10

IIpakTnueckue pabotsl. MccnenoBanue

TPCKOB HacCTHIg (HO TOTOBBIM

dhotorpadusim)

OJIEMEHTHBI ACTPOOU3UKU

8.1

Bup 3Bé3qnoro neba. Co3Besnus, sipKue
3BE3 MBI, IUIAHETHI, X  BHIUMOE

JIBMKEHHE

8.2

ComHeyHas cucrteMa. llnaHeTsl 3eMHOU
rpynnel.  [lmaHeThl-TUTaHTBl M UX

CITyTHHKH, KapJIMKOBBIC T1JTaHCTHI.
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Mausie tenna CoTHEUHON CUCTEMBI

83 Coname, d¢orochepa wu armocdepa.

ConHeyHass aKTUBHOCTh

8.4 Ucrounuk suepruu CoiHia u 38€3711

3BE31bI, UX OCHOBHBIE XAPAKTEPUCTHKHU:
Macca, CBeTUMOCTb, PaJIyC, TeMIIepaTypa,
ux B3aUMOCBSI3b. [unarpamma
8.5 «CIIEKTPATIBHBIA KJIACC — CBETUMOCTbBY.
3BE3bl TVIABHOM MOCIEA0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY IS

3BE37] TTIAaBHOM IOCICA0BATECILHOCTH

Buytpennee CTpOoeHue 3BE3N.
86 CoBpemeHHbBIE IIPEJCTaBIICHUS 0
MpOUCXOKICHUH M 3Bomtouu ConHIa U

3BE3]1. DTAIbI )KU3HU 3BE3]T

Mneunsiii [lyTe — Hama ['anmaktuxa.
CnupanbHasg  crpyktypa ['anmaktukw,
8.7 pacmpeneneHue 3BE3M, Trasa U IIBLIN.
' [lonoxenne u paBmwxenue ConHua B
lanaktuxe. Ilmockas u cdepuyeckas

OOACUCTEMBI | aJlTakKTUKHA

Tunel ranaktuk. PaguoramakTuku u
8.8 KBazapel. UYEpHble IBIppl B sIpax

TaJIaKTHUK

Bcenennas. Pacmmpenune BceneHHOM.
3akoH Xa0O0mna. Paz0eranue ramakTuK.
8.9 Bospact u pamnyc Bcenennoii, teopus
bonsmioro B3peiBa. Mogenb «ropsdeit
Bcenennoi». PenukroBoe usinydeHue
MacmtabHast  cTpykTypa BceneHHoi.
8.10 MeraranakTuka. Hepeménnsie

HpO6JICMLI ACTPOHOMUHU
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