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IHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN U TPeOOBaHUI K pe3yIbraTaM
OCBOECHUSI OCHOBHOU 00pa3oBareIbHOM mporpamMmsl, peactaBieHHbXx B GI'OC
COOQO, a Taxxe c yuérom deaepalbHON pabodeil mporpamMmbl BOCHUTAHUS U
KOHIIENIMU IpenogaBaHusi yueOHoro npeaMera «Pusnka» B 00pa30BaTeIbHbIX
opranmsanuax  Poccmiickort ~— ®denmepanmu, — pealM3yHOIIMX  OCHOBHBIC
00pa3oBaTeIbHBIE MPOTPAMMBbI.

ConepxaHue mnporpamMmbl MO (DU3MKE HANpPaBICHO Ha (QOpPMHUpPOBaAHHE
€CTeCTBEHHO-HAyyYHOU KapTUHBI Mupa oOydaroniuxcs 10-11 kmaccoB mnpu
oOyuyeHuu 170:¢ buzuke Ha 06a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIEATEILHOCTHOIO noaxona. IIporpamma mo ¢u3uke COOTBETCTBYET
tpeboBarmsiM OI'OC COO k mimaHUpPyeMbIM JTUYHOCTHBIM, TPEIMETHBIM U
METanpeIMETHBIM pe3yabraraM 00yUeHHUs, a TAK)KE€ YUUTHIBAET HEOOXOAUMOCTh
peanu3aldd  MEXIPEAMETHBIX CBsized (U3UKM C €CTECTBEHHO-HAYyYHBIMU
y4eOHbIMU TpeaMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE LIENW H3Y4YEHUS
(bu3MKN Ha ypOBHE CpelHEero oOIIero oopa3oBaHUs, IIAHUPYEMbIE PE3YIIbTaThI
OCBOCHHUS Kypca (PU3UKHU: JIMYHOCTHBIE, METalpeiMETHbIe, MpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIOYAET:

e IUJIJAHUPYEMBIE pE3yJabTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM

YPOBHE, B TOM YHUCJIE TPEIMETHBIE PE3YJIBTATHI IO To/1aM O0yUYEeHHS;

e cozepxkaHue yueOHoro nmpeamera « Pu3rka» Mo rojgaM oOydyeHHUs..

du3rka Kak Hayka o Hambosee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBE Y4YeOHOro IpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJaJ B
cUCTEMY 3HaHM 00 okxkpyxatomeM wmupe. IKonbHBIA Kypc QU3UKH —
CUCTEeMOOOpa3yloImuid ISl  €CTECTBEHHO-HAy4YHBIX y4YeOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIEKaT B OCHOBE IMPOIIECCOB M SIBICHHIA,
U3y4aeMbIX XUMHEH, Ouosioruei, ¢uzmdeckod reorpadueid U acTpPOHOMUEH.
Hcnonb3oBaHne W aKTUBHOE MpPUMEHEHHE (U3MYECKUX 3HAHUU ompenemnser
XapakTep M pa3BUTUE pa3HOOOpPA3HBIX TEXHOJOTMH B c(epe SHEPreTHKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJYYEHUSI HOBBIX MaTepUajioB C 3aJaHHBIMU
cBOiicTBAaMU © Jpyrux. KM3ydeHue ¢GU3NKKM BHOCUT OCHOBHOM BKJIaJ B
(GbopMHUpOBaHUE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOOyyarolmuxcs, B
(dbopMHpOBaHME YMEHUW NPHUMEHATh HAYYHBIA METOA MO3HAHUSA IpH
BBITIOJTHEHUY UMHU y9€OHBIX UCCIICTOBAHUM.



B ocHoBy kypca ¢u3MKu A7 YpOBHSI CpelHEro ooOiiero oOpa3oBaHUs
MOJIOKEH PsiA WOEH, KOTOphle MOXKHO pPAacCMaTpuBaTh KaK MPHUHIUIBL €ro
MOCTPOCHHS.

Hoesa yenocmunocmu. B cOOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COAECPKUT Marepuai M3 BCEX pa3lesioB (DU3UKH, BKIIOYAET
KaK BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEHl Marepuasl Kypca (PU3UKH
0o0beqUHEH BOKpPYr (u3Mueckux Teopuil. Beaymmm B Kypce sBIseTCS
(dbopMupoBaHuE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTrepuH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. BEE€ peanuzanus npeanoyiaraeT UCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHUHANA (PU3NYECKON HAyKH, OCMBICICHHE CBSA3M Pa3BUTHS
¢u3uk ¢ pa3BUTHEM OOIIEecTBa, a Takke C MHPOBO33PEHUECCKUMU,
HPABCTBEHHBIMH M 9KOJIOTHUYECKUMU MTPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢usuku mnpeamnosaraet
3HAKOMCTBO C UIIMPOKHUM KPYIOM TEXHUYECKHMX U  TEXHOJIOTMYECKUX
IIPUJIOKEHNH U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoesa oxonocuzayuu peanusyercss IMOCPEICTBOM BBEIEHUS 3JIEMEHTOB
COJIEP)KaHUsI, TOCBAMIEHHBIX HSKOJIOTHYECKUM TMpo0ieMaM COBPEMEHHOCTH,
KOTOpPbIE CBSI3aHBI C PAa3BUTHUEM TEXHUKU U TEXHOJOTUMU, & TAKXKe OOCYXKICHUS
npoOiieM  palMOHAJBHOTO  IPHUPOAONONIB30BAHMS U DKOJOTHYECKOM
0€30IacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (U3UKH Ha YpPOBHE CPETHEro OO0IEro
oOpa3oBaHus ABJIAIOTCS (hu3nveckue Teopuu (GopMUpOBaHUE MPEICTABICHUN O
CTPYKTyp€ NOCTPOEHHUSI (PU3NUECKON TEOpUH, posikd (PyHIAMEHTAJIbHBIX 3aKOHOB
U TPUHUUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOAE, TIpaHULIAX
IIPUMEHUMOCTH TEOPHM, JUISI ONUCAaHHUS €CTECTBEHHO-HAYYHBIX SIBIICHUNA U
IIPOLIECCOB).

CHUCTeMHO-ACSITENbHOCTHBIA TOAX0 B Kypce (U3UKH peau3yeTcs
MPEeXKJEe BCEro 3a CYET OpraHU3alUM HKCIEPUMEHTAIBHOU AEATEIbHOCTH
oOyyaroruxcs. s 6a30Boro ypoBHS Kypca (PU3MKH — 3TO HCHOJIB30BAHHE
CUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JaOOpaTOPHBIX
pabot, KoTOopble B mporpamMme 1o ¢Gu3UKe OOBEAMHEHBI B OOIIUN CITMCOK
VUCHHUUECKUX NPAKTUYECKUX paboT. BblgeneHne B yKa3aHHOM MepevyHe
7a00paTopHbIX PabOT, IPOBOAUMBIX AJII KOHTPOJS M OLEHKH, OCYILECTBIIAETCS
y4acTHUKaMu  00pa30BaTeIbHOrO TMpoIecca MCXOAs H3 0COOEHHOCTEH
IUIAHUPOBAHUS U OCHaleHus1 kaOuHera ¢usuku. [Ipu 3ToM obecmneunBaercs
OBJIaJIcHUE OOYyYarOUIMMUCS YMEHHUSIMHU TMPOBOJIUTH KOCBEHHBIE H3MEPEHHS,



UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH U MOCTAHOBKY OMBITOB IO
MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonpiioe BHUMaHWE yHeNseTCS PENICHUIO PAcuETHBIX W Ka4eCTBEHHBIX
3anmad. [Ipu sTOM A pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a7a4u C SIBHO
3aJlaHHON  (DU3UYECKOM MOJENbIO, TO3BOJISIIONINE MPUMEHSATh H3yUYCHHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfenia Kypca, TaKk MU MHTErpupys
3HAHUS U3 Pa3HbIX pa3nesoB. JIJig Ka4yeCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3alaHds Ha OOBSICHEHHE MPOTeKaHWs (DU3UYECKHUX SBICHUW W TIPOIECCOB B
OKpY KaroIIeH KU3HHU, TpeOyromue BpIOOpa GU3NUSCKOM MOJICIN JJISI CUTyaIlun
IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKkTepa.

B COOTBETCTBUH c TpeOOBAHUSIMU OI'oC COO K
MaTepuaIbHO-TEXHUYECKOMY OO0ECIEeUeHuI0 Y4eOHOro mporecca 0a30BbIif
ypOBeHb Kypca (U3MKH Ha ypOBHE CpEAHEro oOmiero oOpa3oBaHHs JOIKEH
U3y4aTbCsid B YCIOBUAX NPEIMETHOTO KaOWHeTa (PU3MKM WM B YCIOBUSIX
MHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAyYHOro Iukia. B
kaOuHeTe (UBUKH JOJKHO OBITh HEOOXOIUMOE J1abopaTopHOE O0OpPYIOBaHME
JUTS.  BBITIOJIHCHMSI YKa3aHHBIX B TIporpaMme 10 (HU3UKEe YICHHUCCKUX
MPAKTUIECKUX PabOT M IEMOHCTPAIMOHHOE 000PY/I0BaHHUE.

JlemoHCTpanoHHoe oOopyaoBaHue GOpMHUPYETCST B COOTBETCTBUHU C
MPUHITUIIOM MHHUMAJIbHOW JOCTAaTOYHOCTH M 00ecreunBaeT TOCTaHOBKY
MEPEUNCIICHHBIX B TIPOrpaMMe IO (U3MKE KIFOUEBBIX JEMOHCTPAMKN s
WCCJICNOBAHUS W3YyYaeMbIX SBICHHA W TMPOIECCOB, OHMIUPHUCCKUX W
(dyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe oOopynoBaHHE I YYEHUYECKUX MPaKTUYECKUX padoT
dbopmMupyeTcsi B BUZe TEMAaTHYECKUX KOMIUIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JAByX OOydJalmuxcs. TeMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO OOOPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI HAa KOMILIEKCHOM
MCIIOJIb30BAHUM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAK)KE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JTA00OPATOPHUIA.

OCHOBHBIMU LEJIIMU U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCA:

e (OpMHpPOBAHME MHTEpPECA U CTPEMIICHHS OOy4aroUIuxcs K HAayYHOMY
W3YYCHHUIO MPUPOIBI, PA3BUTHE WX WHTEIUICKTYaTbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUI O HAaydHOM METOJIE T[O3HAHUA W
(GbopMHUpOBaHUE HCCIEAOBATEIBCKOTO OTHOUIEHUS K OKPY>KAIOIIUM
SIBIICHUSIM;

e (opMHpOBAaHME HAYYHOTO MHPOBO33PEHMS KaK pe3yJabTara HU3y4YeHUs
OCHOB CTPOEHHUS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;



e (dopMHpOBaHME YMEHHUH OOBSICHATH SIBJICHUS C MCIOJIb30BAaHUEM
(bU3NYeCKUX 3HAHUN U HAYyYHBIX JOKA3aTeIIbCTB;

e (hopMHpOBaHWE TPEACTABICHUNA O POIU (HU3UKU IS PA3BUTUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU ¥ TEXHOJIOTHA.

JlocTikeHne 3THX 1iesiei 00eCTeYuBaeTCs PEIICHUEM CIISAYIOIIMX 3a/1a4 B

mporiecce u3ydeHus Kypca (PU3MKu Ha YpPOBHE CPEITHETO O0IIero 00pa3oBaHus:

e IMpPUOOpETEHUE  CUCTEMbl  3HaHMM 00  00mMX  (PU3UYECKUX
3aKOHOMEPHOCTSIX,  3aKOHax, TEOpHsSIX,  BKIIOYas  MEXaHHKY,
MOJICKYJISIPHYIO (DU3UKY, DIIEKTPOJUHAMHKY, KBAaHTOBYIO (GU3HKYy U
AIIEMEHTHI aCTPOPU3UKH;

e (dopMHpOBaHHWE YMEHUH TPUMEHATH TEOPETHUCCKUE 3HAHUSA IS
oObsicHEHUST (DU3UYCCKUX SBICHUW B TPUPOAC H IS TPHHSITHS
MMPAKTUYECKUX PEIICHUH B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 33Jlad C SBHO 3aJIaHHOMN
bu3nueckor MOENbIo, 3ajlad, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3fanue (pU3NUECKO MOJIENH, aICKBAaTHON yCIOBUSIM 3a/auu;

e TIOHMMaHUE (PU3NUYECKUX OCHOB W MPHUHITUIIOB JACHCTBUS TEXHUYECCKHUX
YCTPOWCTB W  TEXHOJOTMYECKUX TMPOIIECCOB, WX BIUSHUS Ha
OKPYKaloIIyI0 Cpeny;

e OBJAJCHUE METOJIAMH CAMOCTOSATEJIPHOTO TIJIAHUPOBAHUS U TIPOBEICHUS
(bU3UYECKUX IKCIIEPUMEHTOB, aHAJN3a U MHTEPIPETANH HHPOPMAITUH,
OnpeJIeNICHUs I0CTOBEPHOCTH MOJYUYEHHOTO Pe3y/bTara;

e CO3/IaHUE YCIIOBUM TS pa3BUTUA YMEHUU
MIPOEKTHO-UCCIIEI0BATENBCKON, TBOPUECKOM IEATETLHOCTH.

Ha usydenue ¢usuku (06a30BbIli ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 136 wacoB: B 10 knacce — 68 yacoB (2 yaca B He/IelNI0),
B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemspiii B mporpamMme 1o (uU3MKE MEepeyeHb JTabOopaTopHBIX U
NPAKTUYECKUX PabOT SBISETCS PEKOMEHJIOBAaHHBIM, YUMUTENb JEJaeT BBHIOOP
MPOBENICHUS J1a0OpaTOpPHBIX pPadOT W OMBITOB € YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEN 00yJarOIIUXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pazgen 1. ®usuka u MeTOAbI HAYYHOI'0 MO3HAHUS

®dusuka — Hayka o npupozge. Hayunbie MeTOIBI MO3HAHUS OKPYXKAKOLIETO
mupa. Ponb sKcnepuMeHTa M TEOpUM B MPOLECCE TMO3HAHMUS IPUPOIBI.
DKCIepUMEHT B (pU3UKe.

MonenupoBanue pu3nUeCcKuX SBJIEHUN U mpoleccoB. HayuHble runoTessl.
duznyueckre 3aK0HbI U TeOpUU. [ paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mecto pusuku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTHU JIFOJCH.

Jlemoncmpayuu

AHanoroBele U 1U(POBBIE N3MEPUTENBbHBIC MPUOOPHI, KOMIBIOTEPHBIC
JNATYHKU.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuveckoe IBHKeHUE. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKECHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemernienune, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHUE MaTepUaibHOW TOYKHM, MX MPOEKIMH HAa OCHU CHUCTEMbI KOOPJWHAT.
CroxxeHue nepeMEICHAN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpEHHOE MPAMOIMHEIHOE nBIKeHue. [ paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IE€PEMEIICHHS
MaTepUaIbHON TOYKH OT BPEMEHH.

CBoOoaHoe nageHue. YCKopeHue cBoOOOAHOTO maeHusl.

KpuBonnHeiiHoe paBrKeHHE. JIBHKEHME MarepUajJbHOM TOYKM 10
OKPY’KHOCTH C TIOCTOSIHHOM 10 MOMYNIIO CKOPOCThIO. YIIOBasg CKOPOCTb,
nuHenHas ckopocTh. [lepmon m wactora oOpamenus. LleHTpocTpemMurensHoe
YCKOpEHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETD,
JBUKEHHUE CHAPSIIOB, LICMTHBIE U pEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Monens CUCTEMBI OTCUéTa, WUIFOCTpAlUs.  KUHEMaTH4YEeCKHUX
XapaKTEPUCTHUK JIBUKCHUSI.

[IpeoOpazoBaHue IBMKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.



[TaneHue Ten B BO3AyXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaOntonenue aBukeHusl Tenna, OPOIIEHHOTO MO YITIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yCKopeHHs: CBOOOTHOTO TaICHHUS.

HamnpagiieHne ckopocTy Nnpy JBUKEHUH MO0 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3ydyeHne HEpPaBHOMEPHOIO  JABWKECHUS C  LEJIBbIO  ONPEIACICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IyTAMH, IPOMIACHHBIMU TEJIOM 3a
NOCJIE0OBATENIbHBIE PABHBIE IPOMEXKYTKA BPEMEHH IPU PABHOYCKOPEHHOM
JIBM>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS IAPUKA B BA3KOW KHJIKOCTH.

N3ydenune nBmkeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

[Ipynuun  orHocurenpHOCTH [amunes. IlepBeii  3akoH  HproToHA.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiiuu cui. Bropoii 3akon HeroToHa
JUIS. MAaTepUaIbHOM TOUKH. TpeTrunii 3akoH HproTOHA 1151 MaTeprualibHbIX TOYEK.

3akoH BceMupHoro TtsaroreHus. Cuna Tspkectu. IlepBas kocmuyeckas
CKOpPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buabl TpeHus (mokos, CKOJIbKEHHs, KaueHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuiia TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokos. Kosdduiment
Tpenust. Cria CONPOTUBIICHUS IPU ABUKEHUHU TEJIA B )KUJIKOCTH WUJIU Ta3e.

[TocTynarensHO€ M BpalllaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIbI OTHOCUTENBbHO OCH BpaumieHus. [liedo cumbl. YcimoBus
paBHOBECUS TBEPIAOIO TENA.

TexHUueckrue yCTpONCTBA U IMPAKTUYECKOE MPUMEHEHHUE: MOJUIMITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrenue nHepIUK.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIIUX TEJl.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxxenue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Je(opMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHUM.

CpaBHeHUE CHJT TPEHUS MOKOS, KAYEHUS U CKOJIbKECHUSI.



VYcnoBus paBHOBecHs TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3yuyenune nBr>xeHHst OpycKa 10 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pPE3UHOBOM 00pasiie, OT Uux AehopMalluu.

HccnenoBanue ycioBHM PaBHOBECHS TBEPAOIO TeENA, HUMEKIIETO OCh
BpaIlCHUS.

Tema 3. 3akonvl coxpaneHus 6 mMmexaHukKe

Nmmynbe MaTepuallbHOW TOYKU (Teia), CUCTEMbl MaTepUaNbHBIX TOYEK.

Nmnynbc cuiibl 1 U3MEHEHUE WMMIYJbca TeJla. 3aKOH COXPAaHECHUs HMMIYJbCa.
PeakTuBHOE NBMIKEHUE.

Pabota cuiibl. MOIIHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKU. TeopeMa 00 M3MEHEHUU
KUHETUYECKOM SHEPTHUH.

[ToTreHunanbHas DHEPTHUS. [ToTreHunanbHas SHEPIUs yIpyro
neopmupoBaHHOi mpyxkuHbl. [loTeHIManbHas SHeprusi Teiaa BOMU3HU
MTOBEPXHOCTU 3EMIIH.

[lorennmanpaple W HEMOTEHIUANbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIUAJIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM IHEPTHH CHCTEMBI TElL
3aKOH COXPaHEHHS] MEXaHUYECKOM SHEPTUH.

VYpyrue v Heynpyrue CTOIKHOBEHUS.

TexHu4YeCcKrne yCTPOMCTBA M MPAKTHYECKOE TPUMEHEHHE: BOIOMET, KOIIED,
MPY>KUHHBIA [TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktrBHOE BUXKEHHUE.

[Tepexon moTEHIIMATLHON YHEPTUU B KHHETHUECKYIO M OOPaTHO.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

N3ydyenue aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MaSTHUKOB.

UccnenoBanue cBsi3u pabOThI CUIIBI C ©3MEHEHUEM MEXaHUUECKOU SHEpTUun
TeJIa Ha IPUMEPE PACTSIKEHHS PESUHOBOIO JKI'yTaA.

Paznen 3. MoJiekyasipHasi Qu3nKa ¥ TEPMOANHAMHUKA

Tema 1. Ochogebl MONEKyNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TIOJOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM U KX
ombITHOE oOOocHOBaHWe. bpoyHoBckoe paBmxkenue. Juddys3us. Xapakrep
JIBW)KEHUST W B3aMMOJECMCTBHUS 4YacTHI] BeulecTBa. Monenn CTpOeHus ra3os,



KUAKOCTEH W TBEPHBIX TeA U OObSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozaenen. Macca u pasmepsl monekys. KonmuectBo BemiectBa. I[loctosHHas
ABoraapo.

TenoBoe paBHOBecue. Temneparypa u e€ nsmepenue. lllkamna remmeparyp
Llenbcus.

Monens UJCAIBHOTO rasa. OcHoOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKOM ~ TEOpUHM  HMJeabHOro  rasza.  AOconroTHas
TeMIleparypa Kak Mepa CpelHE KMHETHYECKOM 3HEPTUHU TEIUIOBOTO JIBUKEHHUS
yactul| rasza. lllkama temneparyp KenbBuna. ['a30Bpie 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneitpona. 3akon J{ansroHa. M3omponeccsl B HI€IbHOM rase C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BemiecTBa. I'paduueckoe  mpeacTaBieHUE
M30IIPOLIECCOB: U30TEPMa, U30X0pa, N300apa.

TexHuueckre yCTpoOWCTBA M MPAKTUYECKOE NIPUMEHEHHE: TEPMOMETP,
O6apomerTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOLIME JUCKPETHOE CTPOECHHE BewlecTBa, (Gororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHECHUMN.

OnbiTel 10 U PY3UH KUTKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JBUKEHUSI.

Mopens onsbita ITepHa.

OnbITHI, JIOKA3bIBAIOIIIAEC CyIIECTBOBAaHHUE MEKMOJIEKYIISIPHOTO
B3aNMOJICICTBUSL.

Monens, HUTIOCTpUpYOLIAs MPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITEI, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHHS HJICAIBHOIO Trasa,
M30IIPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

Ornpenenenue Macchl BO3/1yxa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHHUI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

UccnenoBaHne  3aBUCUMOCTM  MEXAY  [apaMeTpaMu  COCTOSIHUSA
Pa3pEeKEHHOrO rasa.

Tema 2. Ocnoevl mepmoouHamuKku

TepmoanHamuueckas cucTeMma. BryTpeHHss DHEPIus
TEPMOJUHAMUYECKON CUCTEMBI U CIOCOOBI €€ n3MeHeHus. Koan4ecTBO TerioThl
u pabota. BHYTpeHHssE »HEprus OJHOATOMHOTO HJEabHOTO Ta3a. Bumisl
TEIUIONEPEAAYN:  TEIJIONPOBOAHOCTh, KOHBEKIHUS, W3IyYEHUE. YIeIbHas
TEIIOEMKOCTh BeIIeCTBA. KOIMYeCTBO TEIUIOTHI ITPU TEILIONEPEaaye.



[Tonsitue 006 amuabatHOM mporiecce. [lepBblil 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHue nepBoOro 3akoHa TEPMOJUHAMUKH K u3orpoleccam. ['paduueckas
MHTepIpeTanus paboTh rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpaTuMoCTh TPOIIECCOB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpyHOUIBL  OEWCTBUS  TEIUIOBBIX  MAlIWH.
[IpeoOpazoBanusi >Hepruu B TEIUIOBBIX MammHax. Kosdduiuent mnone3Horo
nevctBust TeroBoil MamuHbl. [{ukn KapHo u ero ko3 @dUIIMEHT MOJIE3HOTO
NEUCTBUS. DKOJIOTUYECKUE MTPOOIEMBI TEMIOIHEPTETUKHU.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: JBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEeHHEN 3HEPrUM Tejla MPU COBEPIICHUH PaOOTHI: BBLIET
mpoOku u3 OyTHUIKK TMOJA JCHCTBHEM CXKAaTOrO BO3AyXa, HarpeBaHuwe ddupa B
JaTyHHOU TpyOKe myTéM TpeHUs (BUACOACMOHCTPALINS).

N3menenne  BHyTpeHHEH  sHepruu  (TeMmieparypbl) Tella  IpH
TerJionepeaaye.

OneiT 1O amuabaTHOMYy pAaCIIUPEHUIO BO3AyXa (OMBIT C BO3AYITHBIM
OTHUBOM).

Mogenu mapoBoit TypOWHBI, JBUraTeliss BHYTPEHHETO CrOpaHUf,
PEaKTUBHOTO JIBUTATES.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenue ynenbHON TENI0EMKOCTH.

Tema 3. Azpecamnuie cocmoanun eeujecmea. Pazosvie nepexoovi

[Tapoo6pa3zoBanue u koHaeHcalus. Mcnapenue u kunenue. AOCOI0THAS U
OTHOCUTEJIbHASL BIAXKHOCTh BO3Ayxa. HackblmieHHbld map. YienbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT AaBICHUSI.

Teépnoe temo. Kpucrammueckue u amopdHble Tena. AHU30TPOIHUS
cBOMCTB KpucTamioB. JKunkue kpuctaiibl. COBpEMEHHBIE MaTEpHUabl.
[1naBnenue u KpucTaIM3alys. YaelbHas Teriora miasiaeHus. Cyonumarusi.

VYpaBHeHUE TEIIOBOTO OasiaHca.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MNPUMEHEHHE: TUTPOMETP M
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTepUalioB,
B TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHILLICHHBIX MAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUH.

Crioco0Obl U3MEpEeHHUs BIAYKHOCTH.

HaGnronenue HarpeBanus U MaBjieHUs] KPUCTAJUIMUECKOTO BEIIECTRA.



JleMoHCTpalusi KpUCTAILIOB.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi
N3mepenne 0THOCUTEILHOM BIAXXHOCTU BO3/1yXa.

Paznea 4. DiieKTpoAMHAMHKA

Tema 1. Inekmpocmamuka

OnekTpu3auust Tel. OJEKTpUYECKHM 3apsan. [[Ba BHIA AIEKTPUYECKUX
3apsaaoB. [IpoBOMHUKH, TUAIEKTPUKU W MOJYIPOBOAHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumopeiicteue 3apsgoB. 3akoH Kynona. ToyeuHslid 3neKTpUUYECKUN
3apsia. Dnekrpudeckoe nose. Hanpsyk€HHOCTh 3nekTpudeckoro nois. [puHuun
CYIIEPIO3ULUAU IEKTPUYECKUX TTOJNEU. JINHUM HANPSIKEHHOCTHU BIIEKTPUUECKOTO
TTOJIAL.

Pabora cunm amekrpocratmyeckoro mons. Ilorenmwman.  PasHocTh
noTeHUUanoB. [IpOBOOHUKM W [OHUAIEKTPUKUA B 3JIEKTPOCTATUYECKOM IIOJIE.
Juanekrpudeckas MpOHUIIAEMOCTb.

DIEKTPOEMKOCTS. Konnencarop. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPIrus 3apsHKEHHOro0 KOHAEHcaTopa.

TexHUYEeCKrne yCTPOMCTBA M NPAKTUYECKOE NMPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KOH/ICHCATOp, KOIIUPOBAJIbHBIN almapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ MPUHLIMI JEHUCTBUS JIEKTPOMETPA.

B3auMmopencTBrue Ha3IEeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aAPSKEHHBIX TEJ.

[TpoBOAHUKH B BJIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIRNEKTPUKH B 3IEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSTHUSI MEXK]ly HUMU U JTUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHEprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtil Inekmpuueckuii mok. Toxu é paznuunvix cpeoax

OJIEKTPUUYECKUI TOK. YCJIOBHUSI CYIIECTBOBAaHUS JIIEKTPUUECKOTO TOKa.
Uctounuku Toka. Cuia Toka. [1ocTossHHBIN TOK.

Hanpsixenne. 3akon OmMa Ji71s1 y4acTKa LETH.



DJEKTPUYECKOE CONPOTUBIICHUE. YNEIBHOE CONPOTUBICHUE BELIECTBA.
ITocnenoBarenbHOE, NapAILIETBHOE, CMEIIAHHOE COETMHEHUE ITPOBOTHUKOB.

Pabora »snekrpuueckoro Toka. 3akoH Jxoyms—JIlenna. MoiHOCT
IEKTPUYECKOTO TOKA.

DNEeKTPOABMKYILAsL CUJIa U BHYTPEHHEE COIPOTUBIEHUE UCTOYHUKA TOKA.
3akon Owma Uit TONHOM (3aMKHYTOM) snekTpuyeckoil wnenu. Koportkoe
3aMBbIKaHHE.

DJNeKTpOHHAsT  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COINPOTHUBJICHHS] METAJLIOB OT TeMIieparypsl. CBEpXIIPOBOANMOCTb.

DJNEeKTpUYECKUNA TOK B Bakyyme. CBOMCTBA MIEKTPOHHBIX ITy4KOB.

[lonynpoBoauuku.  CoOcTBeHHass W OpPUMECHas  MPOBOAUMOCTh
MOJIynIpOBOAHMKOB. CBolicTBa p—n-niepexoaa. [lomynpoBonHUKOBEIE TPUOOPEI.

DNeKTpU4ecKuidi TOK B pacTBOpaX MW  pacIiulaBax  dJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUALUs. DIEKTPOIIU3.

OnexTpudyeckuid TOK B razax. CaMOCTOATENBHBI U HECAMOCTOSATEIbHBIN
paspsan. Monnus. [1na3ma.

TexHnueckrne yCTPOMCTBA M NPAKTHYECKOE IPUMEHEHUE: aMIEPMETD,
BOJIETMETP, PEOCTaT, MCTOYHUKU TOKa, 3JIEKTpOHArpeBaTreibHbIe INPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPUOOPBI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN
JMOJI, TEPMUCTOPBI U POTOPE3IUCTOPHI, MOTYITPOBOAHUKOBBINA MO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HapsKEHUS.

3aBUCUMOCTD CONPOTUBIECHUS HUIMHAPUYECKUX IMPOBOJHUKOB OT JUIMHBI,
IUTOLIAM TTOIIEPEYHOTO CEUECHUS U MaTepHaIa.

CmemaHHOe COeIMHEHNE TPOBOIHUKOB.

IIpsmoe wu3MepeHne HSIEeKTpOABMKYIIEN cwibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO IEMEHTA M OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTD CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPBI.

IIpOoBOAMMOCTB IIEKTPOJIUTOB.

HckpoBon pa3psa ¥ IPOBOAUMOCTD BO3AyXa.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne CMEMIaHHOrO COETMHEHMS PE3UCTOPOB.

N3mepenune 21eKTpOABUKYILIEN CUIIbl UCTOYHHUKA TOKA U €70 BHYTPEHHETO
COIPOTHUBIICHHUS.

Habmronenue amekTpounsa.

MexknpeamMeTHbie CBA3HU



N3yuenune kypca ¢usnku 6a30Boro ypoBHs B 10 kitacce oCyIIeCTBIsSETCS C
Y4ETOM COZEpKATEIIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH,
Ouonornu, XM, reorpaduu 1 TEXHOIOTHUH.

Mescnpeomemnvle noHAmMuUsA, CBI3aHHBIE C U3YYEHHEM METOAO0B HAyYHOTO
NO3HAHMS: SIBJICHME, HAy4yHBIH (pakT, Tumoresa, Gpu3nueckas BEIUYMHA, 3aKOH,
Teopusi, HAOMIOIEHNE, IKCIEPUMEHT, MOACIIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHE CUCTEMbl YpaBHEHUMW, JHUHEHHas QYyHKUUSA,
napabomna, rtunepOoia, uX TpapuKd W CBOWCTBA, TPUTOHOMETPUUYECKHE
(GyHKIMH: CUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIUU HA OCHU KOOPAMHAT,
CJIO)KEHHE BEKTOPOB.

buonocus: mexaHnueckoe JBHKEHHE B KUBOM mpupozae, auddysus,
OCMOC, TEIUIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpeAadH, TEIIOBOE
PaBHOBECHE), DIIEKTPUUYECKUE SIBICHUS B )KUBOU PUPOJE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJSApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeEIl,
KUJKOCTEH M ra3oB, 3JEKTPUUYECKHE CBOKMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAsS
JUCCOLMALINS, FaJbBaHUKA.

l'eocpaghus: BNaxXHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonoeus. ipeodpa3zoBaHre ABMKEHUM C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUs B TEXHHUKE, MOAIIMITHUKH, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOAOMET W JAPYTHE), ABUIATEIb BHYTPEHHETO
cropaHusi, TmapoBasg TypOuHa, OBITOBOM XOJOAWJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAaHOMATepuajaoB, W  HAHOTEXHOJOTHH, DJIEKTPOCTAaTHYEeCKas  3alluTa,
3a3€MJICHUE AIIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
ANIEKTPOHArPEeBaTENbHBIE  MPUOOPHI,  AIEKTPOOCBETUTENBHBIE  IPUOOPHI,
rajibBaHUKa.

11 KUIIACC

Paszneua 4. DiieKTpoAMHAMHKA
Tema 3. Mazcnummnoe none. I1eKmpoMazHUMHAA UHOYKYUS
[TocTostHHBIE  MarHuThl. B3anMMOIENCTBHE TOCTOSSHHBIX  MAarHHUTOB.
MarautHoe mone. Bekrtop MarHuTHOM MHayKuuu. [IpuHuun cynepno3uuuu
MAarHuTHBIX NoJIeH. JINHMM MarHuTHOW MHAyKUuU. KapTrHa TMHAM MarHUTHOW
VHAYKIHAW TOJISI TOCTOSTHHBIX MArHUTOB.



MarnutHoe 10JIe TPOBOJHMKA € TOKOM. KapThHa NWMHHMI HHAYKUUU
MAarHUTHOTO TOJSl JUIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KaTylKu ¢ TOkoM. OnbIT OpcTena. BzaumoneiicTBre npoBOIHUKOB
C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHnia, €€ MoAyiab W HampaBieHHE. JIBH>KeHUE 3apsHKEHHOU
YacTUIIbl B OTHOPOAHOM MarHUTHOM mose. Pabora cuiel Jlopenua.

SlBieHnEe SIEKTPOMArHUTHOW MHAYKIUU. [lOTOK BeKkTOpa MAarHUTHOM
MHIYKIUU. OJNEKTPOABWXKYILAS CHJIA HHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykunu dapanes.

BuxpeBoe snexkrpudeckoe mnosie. DIEKTPOABMKYIIAas Cuia WHIYKIUMUA B
MPOBOJHUKE, ABMKYILEMCS IMOCTYNATENbHO B OQHOPOIHOM MarHMTHOM IOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTh. SIBJIEHHE CAaMOMHAYKUHUH. OJEKTPOABUKYLIAs Cuja
CaMOWHIYKIINH.

DHEPrusi MArHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHu4YecKkne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUraTEIb, YCKOPUTEIH 3JIEMEHTaPHBIX
YaCTHI], UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOIO IMy4YKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIMYA MarHUTHOTO TOJS.

B3aumopnencrBue 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIa Ha MOHBI AIEKTPOIIUTA.

SIBiieHHE BIEKTPOMArHUTHOM UHYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTh  JJICKTPOJIBMXKYIIEH CWJIbl HMHAYKIHUM OT CKOPOCTH
W3MEHEHUS MarHUTHOTO MOTOKA.

SIBieHHEe CaMOMHAYKIIUH.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

N3ydyeHnne MarHuTHOTO MOJIs KaTYIIKHA C TOKOM.

UccnenoBanue 1eicTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBICHUS ANEKTPOMArHUTHOM MHIYKIHAH.

Pa3nea 5. Kojie0anusa v BOJIHBI



Tema 1. Mexanuueckue u 371eKmMpoMazZHUMHble KONEOAHUA

KonebarenprHast cucrtema. CBOOOIHBIE MEXaHUYECKHE  KOJIEOAHMS.
['apmonnueckue konebanus. [lepuoa, yacrora, ammauTyaa u ¢asza KoaeOaHU.
[IpyxuHHBII MasTHUK. MareMaTH4eCKU MasATHUK. YPaBHEHUE TAPMOHHYECKUX
kone6anuii. [IpeBpariieHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbHpiii kOHTYp. CBOOOJHBIC SJIEKTPOMArHUTHBIE KojcOaHUs B
UJ€adbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJOrus MEX]Iy MEXaHHUYECKUMHU H
AIIEKTPOMArHUTHBIMUA KosieOaHusaMHu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
HHEPTUU B UJ€ATHLHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienne 0  3aryxalmmx  KojeOaHWsX.  BbIHYXIEHHBIC
MexaHuueckue kosieOaHus. Pe3onanc. BbIHyXI€HHBIE 3IIEKTPOMAarHUTHbBIE
KoJIeOaHUsl.

Ilepemennsiii Tok. CUHYCOMAAIbHBIM MMEPEMEHHBI TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIUTYAHOE MU JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA H
HaIPSKEHUS.

Tpancdhopmarop. [IpousBoncTao, nepenada U 1norpediaeHue
AIIEKTPUYECKOM  SHEPrHHM. OKOJIOTMYECKHME PUCKH TMpPU  HPOU3BOIACTBE
ANeKTpodHeprun. Kynbrypa HCHOMb30BaHUS 3IEKTPOIHEPTHU B MOBCEIHEBHOM
KU3HU.

TexHUYeCcKre yCTPOUCTBA U IPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOp NEPEMEHHOIO TOKA, JINHUU JIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KojieOaTenbHOM CHUCTEMbl (MPYKUHHBIN WIH
MaTeMaTU4eCKUi MasiTHUK).

HabOntonenue 3aryxaronmx KojaeOaHuH.

HccnenoBannue CBOMCTB BbIHYK/IEHHBIX KOJIEOAHUN.

Habmronenue pe3oHaHca.

CBoOoaHbBIC 3JIEKTPOMarHUTHHIE KOJICOaHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CUJIbI TOKa M HANPSDKEHHSI OT BPEMEHM)
IUTSL 3JIEKTPOMArHUTHBIX KOJIeOaHU M.

Pe3oHaHc mnpu 1OCIENOBAaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTyLIKU
WHJYKTUBHOCTHU U KOHAEHCATOPA.

Monenb TUHNN IEKTPONEPEAAYH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HccnenoBanyue 3aBUCUMMOCTH MEPUO/A MaJbIX KOJIEOAHHWM rpy3a Ha HUTH
OT JIJTMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHne TMEpEMEHHOTO TOKA B LENUM M3 IOCJIEN0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 371eKmpoMazZHUMHble 60JIHbL

Mexanndeckue BOJIHBI, ycioBHs pacnpoctpaneHusd. [lepuon. CkopocTh
pacrpoCcTpaHeHMss W JUIMHA BOJHBL. llomepednsle W NPOAOIBHBIE BOJIHBI.
WNuTtepdepenims u udpaxiius MEXaHHIeCKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DNEKTPOMarHUTHBIE BOJIHBL. YCJIOBHUSL H3JIYYEHHSI DIIEKTPOMArHUTHBIX
BOJH. B3aumHas opueHTanus BektopoB E, B, V B 31€KTpOMarHuTHON BOJHE.
CBoliCcTBa AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, MOISpU3aLus,
audpakius, uaTepeperius. CKOpoCTb IMEKTPOMATHUTHBIX BOJIH.

[IIkana 3IEeKTPOMArHUTHBIX BOJH. [I[puMEHEHUE 3IEKTPOMArHUTHHIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI paguOCBsI3K U TeneBUuAcHUA. Pannonokanus.

DJEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBa M IPAKTUYECKOE NPUMEHEHUE: MY3BIKAJIBHBIE
MHCTPYMEHTHI, YIbTPA3ByKOBasi NMATHOCTHMKA B TEXHUKE W MENMIIMHE, panap,
paguonpUEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OObpazoBaHue U pacnpoOCTPAHEHUE TONIEPEYHBIX U MPOJOIbHBIX BOJH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmonenue orpaxeHus U NpeaoMIICeHUS MEXaHUYECKUX BOJIH.

HabGmonenue nuateppepeHunn u qudpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmronenue cBS3M T'POMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYAOH U
4acTOTOM KosieOaHU.

HccnenoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJH:  OTPa)XCHHUE,
MIpEJIOMIIEHUE, TTOJSIpU3alus, TUPpaKIus, UHTEPPEPEHIIUS.

Tema 3. Onmuka

I'eomerpruueckas ontuka. IIpsAmMoNMHENHOE pacnpOCTpPAaHEHUE CBETA B
OIHOPOJHOM cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHne n3o0paxeHui
B INTOCKOM 3€pKaJjie.

[Ipenomnenne cBeTa. 3akOHBI MpEIOMIICHUS CBeTa. AOCONIOTHBIN
nokasareib npeiaomiieHus. [loaHoe BHyTpeHHee oTpaxeHue. IIpenenbHslil yron
ITOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CiaoxHblil coctaB Oenoro ceera. LIBer.

CobOuparormyie ¥ pacceWBaronue JUH3BL. ToHKas nuH3a. DOKyCHOE
pPacCTOSIHUE W ONTHYEeCKas cujia TOHKOM JuH3bL [locTpoeHue m3o0pakeHui B



coOuparoluX U paccenBaronux JuH3ax. DopMyia TOHKON JIMH3bI. YBETUUYCHHE,
JlaBacMOe€ JINH30M.

[Ipenesnbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKHU.

BonnoBast ontuka. Wutepdepenmus cera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMIONEHHST MAaKCUMyMOB M MUHHUMYMOB B HMHTEP(EPEHIIMOHHOMN
KapTHUHE OT ABYX CUH(A3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakus cBera. JludpakiuoHHas pemérka. YcioBUe HaOIOACHUS
[JJaBHBIX MAaKCUMyMOB TPy TMaJ€HUM MOHOXpPOMAaTHYECKOrO CBeTa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzauus ceera.

TexHuueckue yCTpOHCTBAa W MPAKTHUYECKOE IMPUMEHEHHE: OYKH, JyTa,
(dboToanmapar, MPOEKIIMOHHBIM amnmapar, MUKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OTTHKA, MU(PpaKITMOHHAS PENIETKA, TIOJSIPOU/I.

Jlemoncmpayuu

[IpssMONMHEWHOE PACIpPOCTPAHEHHUE, OTPAXKEHUE U MPEIOMIICHUE CBETA.
OnTuyeckue npudOpHI.

[TonHoe BHyTpeHHEE oTpakeHne. Moaenp CBETOBOA.

HccnenoBanue CBONCTB M300paKeHUI B TMH3AX.

Monenu MUKpOCKOTa, TEJIECKOTA.

Habntonenue unrepdepeHinm ceera.

Habntonenue audpakiuu ceera.

Habmronenune aucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOIIbIO MPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKH.

HaOntonenue nossipuzaiiuu CBeTA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenue nokaszaressi IpeioMJIEHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcuu cBera.

Pasnes 6. OcHOBBI clIelIMAJIbHON TEOPUH OTHOCHUTEILHOCTH
['pannipl DpUMEHUMMOCTHM  Kiaccuueckon — mexanuku.  [loctymarer
CHEUUAIbHON TEOPUM OTHOCUTEIBHOCTH: WHBAPHUAHTHOCTh MOAYJSI CKOPOCTH
CBETA B BaKyyMe, IPUHLIUI OTHOCUTEJIBHOCTH DUHILTEMHA.
OTHOCHUTENBHOCTh ~ OIHOBPEMEHHOCTH.  3aMEIJIEHUE  BPEMEHH U
COKpAIIEHNE JIJINHBI.
DHeprusi 1 UMITYJIbC PEISITUBUCTCKON YaCTHILIBI.



CBsi3b Macchl C DSHEPru€d M HMIYJIbCOM PEIATHUBUCTCKOW YaCTHULIBI.
DHEprus MoKosl.

Pasznen 7. KBanToBasi puszuka
Tema 1. dnemenmovl K6AHMOBOU ONMUKU
®ortonbl. Popmyna Ilnanka cBs3u sHepruu (HoTOHA € €ro YacTOTOM.
DHeprus 1 UMIyJbC POTOHA.
OtkpeiTie u uccinenoBanue ¢oroddpdexra. Ombitel A. I. Crornerosa.

3akonbl (hotoaddekra. YpaBHenue DitHmTeriHa s porodrddexra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue ceeta. Onbith [1. H. JleOGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckue yCTpONCTBa U TMPAKTUYECKOE MPUMEHEHHUE: (DOTORIEMEHT,
dboTomaryuk, comHeuHast 6atapesi, CBETOANO.

Jlemoncmpayuu

®dotor(eKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeLHEro (potosddexra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogenb atroma Tomcona. OnbiTel Peszepdopra mo paccessHuio o -4acTHIL.
[lmanerapuas monens aroma. lloctymarsl bopa. U3nydyenue m mormonieHue
(GhOTOHOB TIpHW TIEpexojie aToMa C OJAHOTO YPOBHSI SHEPTHHM Ha Apyroi. Bumbl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOAOPO/A.

BomnoBeie CBOMCTBA JaCTHII. Bomnrl hi(S bponns.
KopnyckynsipHO-BOJIHOBOM JyaJIU3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3JTy4YECHUE.

TexHu4YeCcKrne yCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: CHEKTPATbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbiTa Pesepdopna.

OrnpeneneHue JJIMHBI BOJIHBI Jia3epa.

Habnronenue nuHeyaThiX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HaOntonenue nuHeRvyaToro Crexrpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTHI, JOKa3bIBAKOLIME CIIOKHOCTh CTPOCHUS sapa. OTKpbITHE
pamuoakTuBHOCTU. OmnbiTel  Pesepdopna 1o  ompeneneHurd  cocTaBa
panguoakTuBHOrO u3nmyueHus. CBoiicTBa anbda-, Oera-, raMMa-u3ITydeHHS.
Binsinue paagnoakTUBHOCTHU HA KUBbIE OPTaHU3MBI.

OtkpblTHe T1poTOHAa U  HeWrpoHa. HyknonHas mozens — slpa
I'eiizen6epra—Banenko. 3apsy sapa. MaccoBoe 4ucio sjpa. M30Tomsl.

Anbpa-pacnang.  DNEKTpOHHBIA W TO3UTPOHHBIM  OeTa-pacma.
['amma-n3inydeHue. 3akoH paJuOaKTUBHOIO pacraja.

DHeprus CBA3M HyKJIOHOB B siipe. SaepHbie cuibl. JleexT macchl spa.

SAnepnsble peakuuu. [leneHne u CUHTES s1€p.

Anepusbiii peaktop. TepmosiaepHbiit cuHTe3. [IpoOnemMbl U MEPCHEKTUBBI
AIEPHON SHEPTETUKHA. DKOJOTUUECKHUE ACTIEKTHI SAEPHON IHEPTETHUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonbl HaOIIOAEHUS U PETUCTPALIUU HIIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalIbHbIE B3auMoAeHcTBUsA. EAMHCTBO (u3nueckod KapTUHBI
MUpa.

TexHuueckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHUE: JO3UMETD,
Kamepa Bunbcona, simepHbIil peakTop, aromHasi 6omoa.

Jlemoncmpayuu

Cy€TurK MOHU3UPYIOIIUX YACTHIL.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HccnenoBanne TpekoB dacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTbI aCTPOHOMMH M ACTPOPU3UKH

Ortanbl pa3BUTHS acTpoHOMUU. lIpukiiamHOe W MUPOBO33PEHUYECKOE
3HAYEHHUE ACTPOHOMMUMU.

Bup 3Bé3nHoro neda. Co3Be3nus, sipkue 3BE3/IbI, IMIAHETHI, UX BUIUMOE
JBUKEHHUE.

Conneunas cucrema.

Connue. ConHeuHast akTMBHOCTh. McTtounuk sHeprum ConHua v 3BE3N.
3BE3/BI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamma «CHEKTpajbHBIA KJacCc —
CBETUMOCTBY». 3BE3bl NIABHOW MOCIIENOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE€3]] INIABHOM IIOCJIEN0BATENLHOCTH. BHYTpEeHHEE CTpOEHNE
3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUU U BoMoInK COoJIHIA U
3BE3/1. DTallbl )KU3HU 3BE3I.

Mnuneunsiii [Iyte — Hama ['anaxtuka. [lomoxxenne u nBmxenne CosHIa B
lNanaktuke. Tunel ramaktuk. PanuoramakTtuku U KBazapbl. UEpHBIE ABIPHI B
A/Ipax TaJIaKTHUK.



Bcenennas. Pacmupenune Bceenennoii. 3akon Xa06ma. PaszOeranue
rajnakTuk. Teopus bonbioro B3peiBa. PenukroBoe usiryyeHue.

Macumrabnas crpykrypa Beenennoil. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HaGmronenust HeBOOPYEHHBIM I1a30M C UCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH Uil ONpENENeHUs] TMOJOKEHUS HEOECHbIX OObEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE co03Be3qusi CeBepHOro mnoiymapus H spKue
3BE3MBL.

Habmonenus B teneckon Jlynsl, mnanet, Maeuynoro Ilytu.

Oo6o01mamonee NOBTOpeHUE

Ponb Qusvku U acTpOHOMHUU B HKOHOMHUYECKOM, TEXHOJIOTUYECKOU,
COLIMAJIbHOW W ATHYECKON cdepax NesTeNIbHOCTH 4YelOBEKa, POib U MECTO
GU3UKK W acCTPOHOMHH B COBPEMEHHOW HAy4YyHOW KapTUHE MHpPA, POJb
¢u3ndeckor Teopur B (HOPMHUPOBAHUU MPEACTABICHUNA O (PU3UUECKON KapTHHE
MHpa, MecTO (U3UYECKOM KapTHHBI MHpa B OOLIEM psAYy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABICHUI O IPUPOJIE.

MexknpeaMeTHble CBA3U

N3yyenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiiacce ocyiiecTBisercs ¢
YYETOM COZEPKATENBHBIX MEKIIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
OMOJIOTUH, XUMHH, TEOTrpapuu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBI3aHHBIE C U3YYEHHUEM METO/I0OB HAyYHOI'O
MO3HAHUA: SIBJICHUE, HAYYHBIN (akT, TUMOTEe3a, (U3MYEeCKas BEIUYMHA, 3aKOH,
Teopusl, HaAOMIOIEHNE, IKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMBl YPABHEHWM, TPUTOHOMETPUYECKHE
byHKIMY: CHHYC, KOCHHYC, TaHI'EHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI U MX IPOEKIHMHU HA OCU KOOPAMHAT,
CIIO)KCHHE BEKTOPOB, TMPOU3BOAHBIC JJIEMEHTapHBIX (YHKIWNA, MPU3HAKU
noao0usi TPEyrojJbHUKOB, OINpPEACNICHUE IJIOMAau IUIOCKUX (GuUryp u oobéma
TeI.

buonocusa: snexrpuueckue sBIEHUS B KMBOW TPUPOJE, KoieOaTeabHbIC
JNBW)KEHUSIT B KUBOW IMPUPOAE, ONTUYECKUE SBIICHUS B KUBOU IPUPOJE,
NEUCTBUE pAIUALIMU HA KUBBIE OPTaHU3MBI.

Xumusi: CTpOEHHWE aTOMOB M MOJIEKYN, KpPUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOW  PELIETKH,
CIIEKTpaJIbHBIN aHAJIN3.

leoepagpusi: mMarHUTHBIE TIONMIOCA 3E€MJIM, 3aJIeKM MArHUTHBIX DY,
(doTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUH.



Texnonoecus: NWUHUAM DIIEKTpOIEpenady, TEHEpaTop MNEPEMEHHOTO TOKa,
ANEKTPOABUIaTENIb, MHAYKIUOHHAS TI€Yb, pajiap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-meuys, MpOEKIMOHHBIN armapar, BOJOKOHHAsI OITHKA,
COJTHEYHas OaTapes.



IINTAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydyeOHoro mpeamera «Du3ukay Ha YpPOBHE CPEIHErO OOIIETo
oOpazoBanuss (0a30BbIi  YpOBEHb) JOJKHO  OOCCIEUUTh  JTOCTHXKCHHE
CIIEIYIONIUX JIMYHOCTHBIX, METAIIPEIMETHBIX M TIPEIMETHBIX 00pa30BaTCIIbHBIX
PE3YIBTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImgyHOCTHBIE pe3yiabTaThl OCBOCHHS YyuyeOHOro mpenMera «Dusukay
JIOJIKHBI OTpaXkarThb TOTOBHOCTbH 51 CIIOCOOHOCTH 00y4Jaromuxcs
PYKOBOJICTBOBaThCS C(OPMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX YOCKICHHH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO OOIIEeCTBa,
pacuIipeHrue J>KM3HCHHOTO OIbITa M ONIbITa JEATCIBHOCTH B IIpoIecce
peanu3aliyd OCHOBHBIX HAaIPaBJICHWM BOCIIUTATEIbHOW JESATEIBLHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

chOpMHPOBAHHOCTh  TPAKTAHCKOW  TO3UIUMU  OOydaromerocss  Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO YJIEHa POCCHUMCKOTO OOIIECTBA;

NPUHATHE TPATUIMOHHBIX  OOIICUETIOBEYECKUX T'YMAaHUCTUYECKUX |
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIIBHOCTh B HHTEPECaX IPaKIaHCKOTO
oOIecTBa, y4acTBOBaTh B CAaMOYTPABJICHUH B 00pa30BaTeIbHOM OpraHu3aIliu;

yMEHHE  B3aWMOJCHCTBOBATH C  COIMAJbHBIMM  HHCTUTyTaMH B
COOTBETCTBHH C UX (QYHKIIUSIMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JEATEIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(hopMHUPOBAHHOCTH POCCHUICKOH TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTH3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHUSIM
POCCUIMCKHX YUEHBIX B 00JIaCTH (PUBHKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

c(hopMHUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO ITOBE/ICHHS;

CIIOCOOHOCTBH OIIEHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTH YYEHOTO;



OCO3HAaHHE JIMYHOTIO BKJIaJa B IOCTPOEHHUE YCTONUYMBOIO OyAyIIEro;

4) 3¢TeTU4€eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas 3CTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3UUECKOMN HAyKe;

5) Tpy1oBOro BOCIIUTAHUSA:

MHTEpEC K pa3InyHbIM cdepaM MpoPeccuoHaNbHOU ASSITEIbHOCTH, B TOM
YHUCII€ CBSI3aHHBIM C (PUBMKOM U TEXHUKOM, YMEHHME COBEpIUATh OCO3HAHHBIN
BbIOOp Oyaymiel mnpodeccuu M peanu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE
IUIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BaHUIO B
oOnacTv PU3KMKKU Ha MPOTSHKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOr0 BOCIIMTAHUS

c(OpMUPOBAHHOCTh 3KOJOTUYECKON KYJIBTYypbl, OCO3HaHHE I100aTIHLHOIO
XapakTepa SKOJIOrMUeCcKUX mpoodiem;

IUIAHMPOBAHNE M OCYILECTBICHHE ACUCTBUI B OKpYXalOLEH cpelne Ha
OCHOBE 3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA;

pacIIMpEeHHUEe ONbITa JEATEIbHOCTH 3KOJIOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 PU3MKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JEeATEIbHOCTH, FTOTOBHOCTH B IPOLIECCE
U3yuyeHUsT (U3MKH OCYIIECTBIATh MPOEKTHYIO M  HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUAYAIBHO U B IPYIIIIE.

METAHNPEIMETHBIE PE3VYJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
Ba3oBble Jornueckue 1eMcCTBUA:
CaMOCTOSITeIbHO  (OPMYJIMPOBATh W aKTyaJU3UpOBaTh  MPoOIEMY,
paccmaTpuBarh €€ BCECTOPOHHE;
ONPENEIISITh LEMU ACATEIbHOCTH, 33/JaBaTh IMApaMETPbl U KPUTEPUH HUX
JIOCTHIKECHHUS,
BBISIBJISITH  3aKOHOMEPHOCTM W TPOTHUBOPEUYMST B PAacCMaTpPUBAEMBIX
(bu3nYECKUX SBICHUSX;
pa3pabarbIBaTh TUIAH PEUICHUS TMPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIITUXCS
MaTepUAJIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JICSTEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yIbTaTOB LIEISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIbHOCTH;

KOODJAMHHUPOBATh W  BBHIMONHATH pPabOTy B  YCJIOBHUSX PEabHOTO,
BHPTYaJIBHOTO M1 KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBbie ucciienoBarejbCcKkue el CTBHA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU IMOHSITUAMU U METOJIAMU
buznyecKoil HayKu;

BJIaJICTh HaBBIKaMH y4eOHO-HCCIIeI0BATEIbCKOM U MOPOEKTHOU
NEATeIbHOCTH B o0jactTh  (U3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY ~ TIOMCKY  METOJOB  pEIIeHUs 3a7ad  (PU3MYEeCKOro
COZIEp)KaHUS, IPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHUS;

BJIAJIETh BUJAMH JECATEIBHOCTH MO MOJYYEHHID HOBOIO 3HAHUSA, €T0
MHTEPIPETALUK, TMPEOOPA30BAHUI0 W MPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHCJIE MIPU CO3JITaHUM YUEOHBIX MPOEKTOB B 0071aCTH (DU3UKHU;

BBISIBJISITh IIPUYUHHO-CJICICTBEHHBIE CBSI3M U aKTyaJW3UpPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PELICHUS, HAXOIUTh apryMEHThI IS JTOKA3aTeJibCTBA
CBOUX YTBEPXKJICHHUM, 3a]1aBaTh apaMETPhbl U KPUTEPUU PEIICHUS;

AQHAJIM3UPOBATh TOJYYECHHBIE B XOJA€ pEIICHUS 3aJa4d Pe3y/IbTaThl,
KPUTUYECKH OLICHUBATh MX JOCTOBEPHOCTb, MPOTHO3WPOBATH H3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3a/lauv B 00pa3oBaTEIbHOU
NEATETLHOCTH, B TOM YHCJIE TIPH U3yYCHUHN (DU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHHUS 10 (U3MKE B TPAKTUUECKYI0 00JacTh
KU3HEACITCIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTElH;

BBIJIBUTaTh HOBBIC UJICH, TTPEAJIaraTb OpUrMHAJIbHBIC MOJIXObI U PEIICHUSI;

CTaBUTh IPOOJIEMBI U 3a]1a4H, TIONYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

Pabora c undopmanueii:

BJIAJICTh HABBIKAMU TONy4YeHUS WH(POpMAIuu (U3NIECKOTO COACPKAHUS
W3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh IMOUCK, aHAJINA3,
CHUCTEMAaTHU3AIMI0 M MHTEPIPETAIUI0 HHPOPMAIIMU Pa3TUYHBIX BHUJIOB U (GopM
MIPEJCTABIICHUS;

OIICHUBATH JJOCTOBEPHOCTh UH(POPMAIIHH;

WCIIOJIB30BaTh CpeACTBAa HMHGPOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOT UM B pelleHun KOTHUTHUBHBIX, KOMMYHHMKAaTUBHBIX "
OpraHU3aIlMOHHBIX 3a/Ja4 ¢ COOJIOIEHUEM TPeOOBaHHMM SPrOHOMUKH, TEXHUKU



0€30I1acCHOCTH, THUTUEHBI, PECypCcOCOEpEKEHUS, TIPABOBBIX M ATHYECKUX HOPM,
HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO CONCPKAHUS B PA3NMYHBIX (opMarax ¢
y4€TOM Ha3Ha4eHUs UWHQOpMaIMM W  1EJICBOM  ayuTOpWH, BBIOMpas
ONTUMAJTBHYIO (POpPMY TIpEACTaBICHUS U BU3yaTU3alliH.

KoMmMmyHUKAaTHBHBIE YHUBEpPCAJbHbIE YYeOHbIE 1eCTBUSA:

OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKM U BO BHEYPOUHOU
JNEATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTyallMd W CMST4arh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHMMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBHUIYaJIbHON
paboTHI;

BBIOMPATh TEMATHKy M METObl COBMECTHBIX JNEUCTBUN C YUETOM OOIIUX
WHTEPECOB U BOBMOKHOCTEN KaXJOTO WIEHA KOJUIEKTHBA;

MPUHUMATh [EJIM COBMECTHOM JEATEIBbHOCTH, OPraHW30BBIBATH U
KOOPAMHUPOBATh JICMCTBUS MO €€ JOCTHUKCHUIO: COCTABIISITh IUIAH JCHCTBHM,
pacrpeaensaTh poidu ¢ Yy4ETOM MHEHHUM YYaCTHHUKOB, OOCYXKIaTh PE3yJIbTaThI
COBMECTHOM paboThI;

OLICHMBATh KAauy€CTBO CBOErO BKJIAJA M KaXJOrO YYaCTHHMKA KOMAaHIbl B
001Ut pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeaJiaraTb HOBBIE MPOEKTHI, OLICHWBAaTh HUJEU C TMO3UIMU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX
CUTYAIUSIX, IPOSBIATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbIe YHHBeEpPCAJIbHbIE y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBJIATh  ITO3HABATENBHYK  JEATEIBHOCTh B
oOmacth (U3MKM U ACTPOHOMHHM, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHS] PACUETHBIX U KAu€CTBEHHBIX
3a/la4, IUJIaH BBIMOJHEHUS TMPAKTUYECKOM paboThl € yYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUIT;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paCIIMPATh paMKH YI4EOHOTO TIpeIMeTa Ha OCHOBE JIMUHBIX MPEATIOYTCHHM;



JenaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTh 3a PEIIICHHUC;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (POPMUPOBAHUIO WM TPOSBICHUIO IPYIUIIMA B O0JacTH
(GU3MKYM, TIOCTOSHHO TIOBBHINIATh CBOW O00pa30BaTeNbHBIA W KYJIBTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTE/IEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIUsIM, BHOCUTh KOPPEKTHUBHI B JACATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BIAJIETh HABBIKAMH  IIO3HABAaTEIIbHOM pEeQIEeKCHH KaK OCO3HAHWMSI
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX IPOILECCOB, MX PE3yJIbTaTOB W
OCHOBaHMI;

UCIIOJIb30BaTh TPHUEMBI peduieKCuH IS OIEHKH CHTyalluu, BBIOOpa
BEPHOTO PEIICHMUS;

yMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHHs IO HX
CHI)KCHHIO;

MPUHUMATh MOTHUBBI M apPTYMEHTHI APYTHX MPU aHAJIU3e PEe3yJbTaToB
NeSITENHHOCTH,

NPUHAMATH ce0s1, TOHUMAasi CBOU HEJOCTATKH U IOCTOWHCTBA,;

MPUHUMATh MOTHBBI M apTYMEHTHI APYTHX IPU aHAJIU3e pe3yJbTaToB
JeSTENHHOCTH,

MPU3HABATh CBOE TIPABO U MPABO JIPYTUX HA OIIMOKH.

B mpouiecce noctukeHus: TMIHOCTHBIX PE3YJITaTOB OCBOCHHUS POTPAMMBI
no ¢u3uke ISl YPOBHS CpEIHEro oOIero ooOpa3oBaHUA Yy OOYyUYarOIIUXCS

COBEPIIICHCTBYETCS OMOIIMOHAJTBLHBIH WHTEIUICKT, MIPEITOIaratoIni
c(hOpMUPOBAHHOCTD:
CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  TMOHUMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BHJIETh HAIMPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIIMOHATILHON cpepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aJalTHPOBATHCH K
AMOIMOHAILHBIM HM3MEHEHUSM U TPOSIBISITH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAILMU, BKIIFOYAIOIIECH CTPEMIIEHUE K JOCTUXKEHUIO LIEJIN
U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICUCTBOBATH MCXOS U3 CBOUX
BO3MOKHOCTEH;



OMIATUH, BKIIOYAIOUIEM CHOCOOHOCTh IOHUMAarh HSMOLMOHAIBHOE
COCTOSIHUE JIpYTMX, YYUTBIBaTh €ro TMpU OCYUIECTBICHUU OOIICHMS,
CIOCOOHOCTB K COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIOYAIOIIUX  CIIOCOOHOCTH  BBICTPauUBAaTh
OTHOILIEHUS C IPYTMMH JIFOAbMH, 3a00TUTHCS, MPOSABIATh HHTEPEC U pa3pellaTh
KOH(QJIUKTHI.

NHNPEJIMETHBIE PE3VYJIBTATHBI

K xonny oOyuenus B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIILHOCTH JIFOJIEH;

YUUTHIBATh TPaHUIBl MPUMEHEHUS HW3YYEHHBIX (PU3MUYECKUX MOJENeH:
MaTepualibHas TOYKa, MHEpLUUaJbHAsg CHUCTEMa OTCU€ra, aOCOJIOTHO TBEPIOE
TE€J0, WICAJBHBIM ra3, MOJEIH CTPOCHHUS Ta30B, KUAKOCTEH M TBEPHABIX TEIl,
TOYECUHBIN DJIEKTPUUYCCKUM 3apsijl MPU pPelieHnn (PU3ndecKux 3a1aq;

pacrio3HaBaTh (U3WYECKue SBICHUs (MPOIECChl) U OOBSCHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHUECKOM TEOpUH CTPOEHUS
BEIIECTBA W  JJIEKTPOJUHAMUKH: PABHOMEPHOE M  PaBHOYCKOPEHHOE
NPSAMOJIMHEWHOE JIBMOKEHHE, CBOOOJAHOE TAJEHUE TeJ, JBM)KEHHE 10
OKPY’XKHOCTH, WHEpIHs, B3auMojeicTBue Ten, auddysus, OpoyHOBCKOE
IBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEJ, U3MEHEHUE 00bEMa Te MpH
HarpeBaHuM (OXJIAXKIEHUH), TEIJIOBOE paBHOBECHE, UCIApPEHHE, KOHJICHCAIIMS,
IUIABJICHUE, KPHUCTAJUIM3ALMS, KUIEHUE, BIAXKHOCTh BO3/yXd, IOBBIIIEHUE
JABJIEHUSI Ta3a NPU €ro HarpeBaHUU B 3aKPHITOM COCYIE, CBS3b MEXKITY
napaMeTpaMM COCTOSIHMSI Ta3a B  HM300poOleccax, dSJEKTpU3alus Tell,
B3aUMOJICMICTBUE 3aps0B;

OMUCHIBATh MEXaHWYECKOE JIBUKEHUE, UCTIONb3Yys (DU3NUYECKUE BETUUUHBI:
KOOpJAMHATA, MyTh, MEPEMEIIEHHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHJa,
MMITYJIbC T€JIa, KHHETUYECKasl SHEPIusl, MOTEHIMAJIbHAS YHEPTUsI, MEXaHUYECKas
paboTra, MeXaHW4yecKass MOIIHOCTh; NpPHU OMHCAHWUU TNPABWIBHO TPAKTOBAThH
(U3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIWYWH, UX OOO3HAUEHUS] M CIAUHUIBI,
HaxoAuTh (GOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEJIMUUHY C JIPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh HM3yYECHHBIC TEIIOBBIE CBOICTBAa TEN W TEIUIOBBIE SIBJICHHS,
UCTIONB3Ysl (U3MUECKUE BETWYMHBI: JIaBJIEHWE rasa, TeMIieparypa, CpeaHsis



KUHETUYECKast JHEPIus Xa0TUYECKOTO JBAKEHHUS MOJIEKYI,
CPEIHEKBAIPATUYHAs CKOPOCTh MOJEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusi, pabora ra3a, KOIPPHUIMEHT TOJE3HOTO JCHCTBHS TEIUIOBOTO
JBUTATENS; TpPU ONHUCAHWU MPABWIBHO TPAKTOBaTh (U3MUECKHI CMBICT
UCMOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHUsS] U EAUHMIIBI, HAXOAUTHh (POPMYIIbI,
CBSI3BIBAIONIME JTAHHYIO (PU3NYECKYIO BEIMUMHY C JPYTUMU BEIMUUHAM;

ONMUCBHIBATh ~ M3YYEHHBIE  DJIEKTPUYECKHE CBOMCTBA  BEIIECTBA U
AIIEKTPUYECKUE SIBICHUS (TMPOILIECCHI), HCIONB3Ys (PU3NUECKUE BEITMUMHBI:
NIEKTPUUYECKUH 3apsill, dJIEKTPUUECKOE 10JI€, HAIPSKEHHOCTD I0JIA, TOTEHIMAI,
pPa3HOCTb IMOTEHLMAJIOB; MPU OMNHUCAHWU NPABWIBHO TPAaKTOBaTh (PU3NUYECKUIN
CMBICJT HUCHOJIb3YEMBIX BEJIUYMH, HUX OOO3HAYEHHS W EAWHMIIBI, YKa3bIBaTb
(GopMyJibl, CBSI3bIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIWYUHY C JAPYTHUMH
BEJINYNHAMU;

aHaJIM3UpOBaTh  (U3MYECKHE TMPOLECChl W SBJICHUS,  HCIOJb3YS
(¢u3nyeckue 3aKOHbI W MPUHIMIBI: 3aKOH BcemupHoro Tsrorenus, I, II u III
3akOHbl HBIOTOHA, 3aKOH COXpPAaHEHHMs MEXAaHWYECKOW DHEPIUM, 3aKOH
COXPAHEHHsI MMITYJIbCA, NMPUHIUI CYINEPIO3ULUN CUJI, IIPUHIIUII PABHOIPABHUS
MHEPLUHAIBHBIX CHUCTEM  OTCYETA, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHIO
CTPOCHUS BEILECTBA, T'a30BbIC 3aKOHBI, CBS3b CPEAHEU KMHETHUYECKOW DHEPIrUU
TEIJIOBOTO JIBMXKEHMSI MOJIEKYNI ¢ aOCOJIOTHOM Temmeparypoi, MepBbld 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHMS JIIEKTPUYECKOTO 3apsana, 3akoH Kyiona,
IpU 3TOM pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MareMaTHUeCKOe
BBIpaXCHHE U yCIIOBUS (FPaHULbl, 0071aCTH) IPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIE TPUHIMNBI JEHCTBUS MAallUH, MpPUOOPOB WU
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MaCHOrO MCIIOJIb30BaHUS B
MMOBCEIHEBHOM KM3HH;

BBITMIOJHATh AKCIEPUMEHTHI MO MCCIEIOBAHUIO (U3NYECKUX SIBICHUNA U
IIPOLIECCOB € MCIOJIB30BAHUEM IIPSAMBIX U KOCBEHHBIX HW3MEPEHUH, IPU ITOM
dopMmynupoBarh IpoOiieMy/3afjady W TUIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOTO 00O0pYIOBaHUS, MPOBOJUTH OMBIT U
(GhopMyIHpPOBaTh BHIBOBL;

OCYIIECTBIISATh MPSIMBIE U KOCBEHHBbIE M3MEPEHMs (PU3MUECKUX BEIMYUH,
OpU H3TOM BBIOUPATh ONTUMAJbHBIA CHOCOO HM3MEPEHUS M MCIIOJIb30BaTh
M3BECTHBIC METO/IbI OLIEHKH ITOIPEIIHOCTEN U3MEPEHU;

UCCJEeOBaTh 3aBUCUMOCTA MEXAY (U3MUYECKUMHU BEJIMYMHAMH C
WCIIOIB30BAHUEM MPSAMBIX U3MEPEHMM, IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(bukcupoBaTh Pe3yNbTaThbl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHUX BEJIMYUH B
BUJi€ TaOIUI U rpauKOB, AEJaTh BHIBOJIBI 110 pe3yJbTaTaM MUCCIIEOBAHNUS;



cobmrofaTh npapuia 6€30MacHOTO TPYy/Aa MPU MPOBEICHUH HCCIICIOBAHHMN B
paMKax y4eOHOro JKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEILCKON M TMPOEKTHOM
JESTENHHOCTH C UCTIOJb30BAHUEM M3MEPHUTEIBHBIX YCTPOUCTB B TA0OPATOPHOTO
000py/IOBaHUS;

pemarb pacuéTHhIC 3aJa4d C SBHO 3aJJaHHOW (U3UYECKOH MOJEINbIO,
WCIIONB3Ysl (PU3MYECKHE 3aKOHbI U TPUHIUIBI, HAa OCHOBE aHajIu3a YCIOBUS
3a/1a4u BBIOUpATh (PU3MYECKYIO MOJIECJb, BBIACIATh (PU3HUYECKHE BEJIUYMHBI U
dbopmMyIbl, HEOOXOMUMBIE TSl €€ pelieHus, MPOBOIUTh PACUEThl U OIICHUBATH
PEabHOCTh MOJYYCHHOTO 3HAYEHUS (PU3HIECCKON BEITUINHBI,

peliarhb KaYECTBCHHBIC 3a7a4u: BBICTPAauBATh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKJICHHUM C OMOPOM HA M3YUYEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PUBUYECKUE SIBJICHUS;

UCIIOJIb30BaTh ~ NPU  PEIIEHWH  Y4eOHBIX  3a7ad  COBPEMCHHBIC
uH(OpMaIMOHHbIE TEXHOJIOTUU TS MOKMCKa, CTPYKTYPHUPOBAHMS,
UHTEpIpETalluM W TpEeACTaBiIeHUs y4eOHOW M HAyYHO-TIOMYJISIPHOM
nHpopManuy, TMOJYYEHHOM W3  Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3WPOBATH MOTyIaeMyH0 HH(HOPMAIIHIO;

MPUBOAUTH  NPHUMEPHI  BKJIQJa  POCCHMCKUX W 3apyOeKHBIX
y4EHBIX-(DM3UKOB B Pa3BUTHE HayKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

MCIIOIb30BaTh TEOPETUUECKUE 3HAHUS MO (HU3UKE B TOBCEIHEBHOM KU3HU
s obecriedeHus:  Oe30macHOCTH IIpu  oOpalieHHnH ¢ [npudopamMu  H
TEXHUYECKUMH YCTPOUCTBAMH, JJISI COXPAHCHUS 310POBbSl U COOIOACHUS HOPM
AKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH Cpee;

pabotarhb B TpyNme C BBIMOJHEHUEM PA3JIUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIbl, PAlMOHAIBHO paCMIpeneisaTh OOS3aHHOCTU M
IUIAHUPOBAaTh  JICSATEIIBHOCTh B  HECTAHJAPTHBIX CHUTYyalUsIX, aJICKBAaTHO
OIIEHMBATh  BKJIAQJ  KaXJAOr0 M3 YYaCTHUKOB TPYNIbl B  pEIICHUE
paccMarprBaeMoi mpoOIeMBI.

K konny oOyuenuss B 11 kJjacce mpeamMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIUXCS] YMEHUN:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3HKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B MPAKTUYECKON JEATEIIBHOCTH JIFOIEH, LIETOCTHOCTh U €AUHCTBO
(u3MYECKON KApTUHBI MHUPA;

VUHUTHIBATh TPAHUIIBI TPUMEHECHHS W3YYEHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIA JJICKTPUYECKUM 3apsill, Jy4 CBETAa, TOYCYHBIM HCTOYHHK CBETA,



sepHas MOJeNIb aroMa, HYKJIOHHAs MOJENIh aTOMHOTO SApa IMPHU PeIIeHUU
(bu3nUecKux 3a1au;

pacnio3HaBaTh (U3WYCCKUE SBICHUS (MPOIECCH) W OOBICHATH WX Ha
OCHOBE 3aKOHOB JJICKTPOAMHAMUKA W KBAHTOBOM (U3HUKHU: DJIEKTPUYECKAS
POBOJIUMOCTb, TETNIOBOE, CBETOBOE, XUMUYIECKOE, MATHUTHOE JICUCTBUS TOKa,
B3aUMOJICHCTBHEC  MAarHUTOB, OJJICKTPOMArHUTHAs  WHIYKIWS, JEHCTBHE
MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM W JBIDKYIIMIACS — 3aps,
AIICKTPOMArHUTHBIE KOJICOAHWS M BOJHBI, MPSMOJMHEHHOE PacinpoOCTPaHCHUE
CBETa, OTpaKeHUE, MpeoMIieHrne, HHTepdepeHtns, TUPPaKIus U MOIIpU3aIUs
CBeTa, Aucrepcus cBera, poroanekrpudeckuit a¢dext (hotoaddekr), cBeToBoe
JaBIICHWE, BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aroMa  BOAOPO.a,
€CTECTBEHHAS M HCKYCCTBEHHAs paInOaKTUBHOCTD;

OIKCHIBATh M3YUYCHHBIC CBOMCTBA BENIECTBA (dJEKTPUUYCCKHIE, MATHUTHEIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  MPOBOAUMOCTH  PA3JIUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SBICHUS (IIPOILIECCHI), MCIIONB3YS (PH3NYECKUE BEITUYHHBIL:
AIIEKTPUYECKUI 3aps], CHIIa TOKa, JIEKTPUIECKOE HAMPSHKEHUE, DJICKTPUUECKOe
COIIPOTUBJICHHE, PA3HOCThH MOTEHIIMAJIOB, ANIEKTPOABMKYIIAs cuiia, paboTa ToKa,
WHYKIMS MarHUTHOTO MoJisl, cwiia Awmmepa, cwia JlopeHia, WHIYKTUBHOCTD
KaTYIIKH, YHEPTHs JEKTPHUECKOTO W MArHUTHOTO IIOJIeH, TIEPHOI M 4acToTa
KoJeOaHnii B KoieOaTenTbHOM KOHTYpe, 3apsil W Ccuja TOKa B MpoIecce
TApMOHUYECKHUX DIICKTPOMArHUTHBIX KojeOaHmid, (POKyCHOE pacCTOsSHHE W
ONTHYECKAsl CWJIa JIMH3bI, TIPU ONMHUCAHWH MPABUILHO TPAKTOBATh (PU3UUECKUI
CMBICIT HUCIOJIb3YEMbIX BEIUYHH, WX OOO3HAYCHHUS W EIUHUIIBI, YKa3bIBaTh
dbopMyiBl, CBS3BIBAOIIME JaHHYIO (QHU3NYECKYI0 BEIUYMHY C APYTUMH
BEJTMYMHAMU;

OMKCHIBaTh M3YUYEHHBIC KBAHTOBBIC SIBJICHWUS W TIPOIECCHI, HCIIOIB3YS
(bu3NYeCKre BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUTMHA BOJHBI U
4acTOTa CBETa, DHEPTUs W UMIIYJIbC (OTOHA, NEPHOA TONypachaja, dHEPTrus
CBSI3M AaTOMHBIX S€p, NPU OMHCAHWM TPABWIBHO TPAKTOBATh (DHU3MUYECKHIA
CMBICIT HUCIOJIb3YEMbIX BEIWYHH, WX OOO3HAYCHHUS W EAUHUIILI, YKa3bIBaTh
(GOopMyITbI, CBSI3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C APYyTHMH
BEJTUYMHAMHU, BBIUYUCIISATH 3HAYCHUE (PU3UUECKON BEITMYUHBI;

aHAIM3UPOBAaTh  (U3MUYECKHE TMPOIECCHl W SBICHUS, HCIIONB3Ys
(du3NYecKre 3aKOHBI W NMPHHIMIBL 3aKkoH OMa, 3aKOHBI MMOCIEA0BATEILHOTO H
napajyiebHOTO COEIUHEHHs] TPOBOIHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH
AIICKTPOMArHUTHOW WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO pacIpOCTPAHCHUS
CBETA, 3aKOHBI OTPAXECHHUS CBETA, 3aKOHBI TPEJIIOMIICHHUS CBETa, YpPaBHECHUE
OunmTeiiHa 11 GoTorddekra, 3aKOH COXpaHSHHsI YHEPTHH, 3aKOH COXPaHCHHSI



UMITYJIbCA, 3aKOH COXPAHEHHUs OHIIEKTPUUYECKOTO 3apsifa, 3aKOH COXPAHEHHS
MaccOoBOI0 4HcCIa, MocTynaarsl bopa, 3akoH paJlnOaKTUBHOTO pacnaja, Mpyu 3TOM
pasnuyaTth  CJIOBECHYIO (OPMYIMpPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe
BBIPKEHUE U yCIIOBUSA (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpeeNsaTh HampaBlieHWEe BEKTOpa MHAYKIMM MAarHUTHOTO  TOJs
MPOBOJHHUKA C TOKOM, CUJIbl AMriepa u cuibl JIopeHia;

CTPOUTh U OMUCHIBATh M300pa)K€HUE, CO3/]aBAEMOE IIJIOCKUM 3EPKajioM,
TOHKOU JIMH301;

BBITIOJIHATD IKCHEPUMEHTHI TIO HUCCIENOBAHUIO (PU3NYECKUX SBICHUU U
IPOLIECCOB C HUCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHI: MPU 3TOM
dbopmynupoBarh mpobieMy/3ajadyy W TUMOTE3y YYEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO O00O0pYIOBaHUS, MPOBOJAUTH OIBIT U
(bopMyIHpOBaTh BHIBOBL;

OCYIIECTBIISATh MPSAMbBIE U KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIUYMH,
Opyd O3TOM BBIOMpaTh ONTUMAJBHBIM CHOCO0 H3MEPEHHUs] U HCIOJIb30BaTh
M3BECTHBIC METObI OLIEHKU MOTPEIIHOCTEN U3MEPEHUI;

MCCJIENOBaTh 3aBUCUMOCTH (PU3WYECKUX BEIMYMH C HCIOJIb30BAHUEM
OPSAMBIX W3MEPEHUN: TPH STOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpPOBATH
PE3yAbTaThl MOIYYCHHONW 3aBUCUMOCTUA (PU3NYECKUX BEJIUMYMH B BUIE TAOIUIl U
rpaduKoOB, JeiaTh BBIBOJIBI IO pe3yjibTaraM UCCIeA0BaHUS;

coOmrofaTh npapuiia 0€30MacHOTO TPYy/Aa MPU MPOBECHUH UCCIICIOBAHUI B
paMKax ydeOHOTO SKCIIEPUMEHTa, Y4EOHO-MCCIENOBATEIbCKOW M IMPOCKTHOM
JESITENHBHOCTH C UCTIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOMCTB U TAOOPATOPHOTO
000opy/IOBaHUS;

pemarb pacuéTHbIC 3aJa4u C SBHO 3aJlaHHOW (DU3UYECKON MOJIEINbIO,
UCIONb3ysl (PU3MYECKHE 3aKOHbI U TMPUHIUIBI, HA OCHOBE aHalIu3a YCIOBHUS
3a/laui BeIOMpaTh (DU3UYECKYI0 MOJIENb, BBIICTATh (PU3NUYECKUE BETUYUHBI H
dbopMyiibl, HEOOXOUMBIE JUIsl €€ pelieHus, MPOBOIUTh PAcUEThl U OIICHUBAThH
pPEeaIbHOCTh MOJYUYEHHOTO 3HaYeHHS (PU3NUECKON BEIUYUHBI;

pelarhb Ka4eCTBCHHBIC 3a/1a4u: BBICTpAUBAaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYKICHUM C OMOPOW HAa M3YUYEHHBIE 3aKOHHI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SIBIICHUS;

UCIIONIb30BaTh  MPU  pEUIEHWHM  Yy4eOHbIX  337ad  COBPEMEHHBIE
nH(pOpMaIOHHbBIC TEXHOJIOTUH TUISt MOKCKa, CTPYKTYpPUPOBAHUS,
UHTEpIpeTalli W NPEACTaBICHUs] y4eOHOW U HAyYHO-TOMYJISIPHOM
uHDOpMaIK, TONYYEHHOM W3  PaA3IWYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOy4aeMyr0 HH(HOPMAIIHIO;



OOBSICHSATh TPHUHIMIIBI JCHCTBHSI MAIllMH, TPHOOPOB W TEXHUYECKUX
YCTPOMCTB, pa3nuyarh yCIOBUS HX OE30MAaCHOrO  HCIOJb30BaHUS B
MMOBCEIHEBHOM KM3HH;

NPUBOAWTh  NPUMEPHl  BKJIaJa  POCCHMCKUX M 3apyOEIKHBIX
yuEHBIX-(U3UKOB B Pa3BUTHE HAayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTUEC TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B OBCEIHEBHOM KU3HU
st obecmeueHuss 0€30MACHOCTH TpU  OOpalieHud ¢ mpubopamMu U
TEXHUYECKUMH YCTPOUCTBAMHU, JUISI COXPAHEHUS 3I0POBbsS M COOIIOCHISI HOPM
HKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIICH Cpeie;

paboTarh B TPyIIE C BBIMTOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBATh PA0OTy TPYIIILI, PAIMOHATILHO pacHpeesiATh OOS3aHHOCTH W
IUTAHUPOBATh  JIEATEIIBHOCTh B HECTAaHAAPTHBIX CHUTYaIUsAX, aJCKBAaTHO
OLICHWBaTh  BKJAJ KaXJOro W3 YYAaCTHUKOB TPYINIIBI B  pEIICHUE
paccMarpuBaeMon IPOOIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KITACC
HaumeHoBaHue KosmmuecTBo yacos

Ne DJIeKTpOHHbIe (HM(ppoBHIE)
Pas3icjioB M TEM Kontponbnbie IIpakTH4eckue

n/n Bcero o0pa3oBaTeJibHbIEe pecypchl
NnporpaMmmsl padoThI padoThI

Paznea 1. DU3UKA U METO/1bl HAYYHOTI'O ITIO3HAHUSA

11 ®usznka U METO/IbI ) bubnmorexa [IOK
' Hay4YHOI'O IIO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2

Paznena 2. MEXAHUKA

bubnuoreka [IOK
2.1 K
HMHCMAaTHKa 5 https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf72
3aKOHBI Bu6 LIOK
nOIMOTEKA
2. 1 1 ps/m.edsoo.r/7F41bf7
3 COXpaHEHHS B 6 https://m rw/7fA1bf72
MEXaHHUKE
Hroro no pasneny 18

Paznen 3. MOJIEKVYJIAPHASA ®U3UKA U TEPMOANHAMUKA

OCHOBEHI
bubnuoreka [IOK

.1 - 1
3 MOJICKYAPHO-IHE ? https://m.edsoo.ru/7f41bf72

TUYECKON TEOpUHU


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

OCHOBBI

3.2 10
TEPMOJIMHAMUKHI
ArperarHble
COCTOSIHMSI

33 5
BeliecTBa. Pa3oBbie
TepeXo/Ibl

Hroro no pazneny 24

Pazgen 4. SJIEKTPOIUHAMHUKA

4.1 DJIEKTPOCTaTUKA 10
TTocTosHHEBIN
IIEKTPUYECKUN

42 P 12
TOK. TOKH B

PAa3JIMIHBIX Cpeaax

Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO

YACOB I1O 68

[TPOTPAMME

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

bubaunoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KVIACC

HaumenoBanue KosnnuecTBo yacoB
Ne DJIeKTpOHHbIe (LM(ppoBbIE)
A31€¢JI0B H TEM KonTtposasHbie IIpakTHyeckue
wn P Bcero P P o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoTsI padoThI

Pazpea 1. JJIEKTPOAUHAMMUKA

MaruuTtHoe nosJe.

bubanoreka [IOK
1.1 11 1
DIICKTPOMATHHTHAS 3 https://m.edsoo.ru/7f41c97¢c
AHIYKIUS
Hroro no pazneny 11

Pazgen 2. KOJIEBAHUWSA 1 BOJIHBI

Mexannueckue u

2.1 5JIEKTPOMArHUTHBIE 9 1 bu6nmorexa IJOK
. ’ https://m.edsoo.ru/7f41c97¢c
KoJIe0aHus
MexaHnueckue u
22 3JIEKTPOMArHUTHBIE 5 1 bu6morexa LJOK
| ° https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bu6moreka [IOK
- o 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHN

OCHOBBI CITEIIHATBHOM

3.1 TeopHu 4 1 bubmuoteka [JOK

https://m.edsoo.ru/7f41c97¢

OTHOCHUTCIIBHOCTH


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

Hroro no pazneny 4

Pasznesn 4. KBAHTOBASA ®U3UKA

41 DJIeMEHThI KBAaHTOBOM 6 bubaunoreka [IOK
’ OIITHUKH https://m.edsoo.ru/7f41c97¢
bu6muoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢
bu6muoreka [IOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

51 DNEeMEHTHI aCTPOHOMHH 7 | bubmoreka [JOK
' 1 acTpoU3UKI https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pasnes 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 O6o06maromee 4 bu6muoreka [IOK
' [IOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pe3epBHoOe Bpemst 3
OBIIEE KOJIMYECTBO
- 68 4 7

YACOB 110 ITPOI'PAMME


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




ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne KosmuecTBo yacon
Tema ypoka KonTpoJbHbIe
Bcero
I padoTbl

®u3nka — HayKa 0 IpPHUPO/IE.
Hayunsie MeToab! MO3HAHUS 1
OKpPYKaoIlIero Mupa

Ponp u MmecTo ¢pusuku B
(hopMupoBaHun
COBPEMEHHOUN HAyYHOU
KapTUHBI MHpa, B
HPaKTUYECKOH JesITeIbHOCTH
monen

MexaHHUYeCKOE IBUKCHUE.
OTHOCHTEIBLHOCTD

MEXaHHUYECKOI'0 JBUKCHUSI. 1
[Tepemenienue, CKOPOCTb,

yCKOpEeHHue

PaBHomepHOE
MPSMOJIMHEUHOE IBUKEHUE

IIpakTH4eckue
padoThbI

Jlara
U3ydeHHst

DJIeKTPOHHbIE
uudgposBbie
oOpa3oBareJibHbIE

pecypcsl

bu6mmoreka IJOK

https://m.edsoo.ru/ff0c32¢
2

bu6muoreka [IOK
https://m.edsoo.ru/ff0c33e
6

bubauorexa IIOK

https://m.edsoo0.ru/ff0c350
8

Bbu6moreka IIOK
https://m fi 2
0


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

10

11

PaBHOyCcKOpeHHOE
PSIMOJTMHEMHOE IBHKEHUE

CBoOomHOE TajIeHueE.
YckopeHue cBOOOIHOTO
ImagcHUuA

KpuBonuneiinoe n1BuXeHUE.
JIBr>KeHue MaTepHUaIbHON
TOUYKH 110 OKPYKHOCTH

[IpyHIMI OTHOCUTENBHOCTH
lNanunes. MuepuuansHble
cucreMsl orcyeTa. IlepBrlii
3akoH HproTona

Macca Tena. Cuna. [punnun
cynepnos3unuu cui. Bropoit
3akoH HproToHa 1uist
MAaT€pUAIIBHON TOYKHU

Tpetuii 3akon HerotoHa juist
MAaTepUAIBHBIX TOUEK

3aKOH BCEMUPHOTO
TsiroreHust. Cuja TSHKeCTH.
[lepBast kocMuYecKast
CKOpPOCTh

bu6mmoreka IJOK

https://m.edsoo.ru/ff0c372
e

Bbu6moreka IIOK
https://m.edsoo.ru/ff0c39¢
c

bubmuoreka IIOK

https://m.edsoo.ru/ff0c3ad
a

bub6mmoreka [IOK

https://m.edsoo.ru/ff0c3be
8

bubmuoreka IIOK

https://m.edsoo.ru/ff0c3be
8

bubmoreka [IOK
https://m fi
8

bubmuoreka IIOK

https://m.edsoo.ru/ff0c3d0
0


https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

12

13

14

15

16

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

Cuna tpenus. Koadduuuent
Tpenus. Cuiia
COIIPOTHBIIEHHS ITPH
JIBYDKEHUH TEJa B )KUIKOCTH
WIIN Ta3e

[ToctynarenbHOE 1
BpalaTeIbHOE JBIKEHUE
aOCOJIIOTHO TBEPIIOTO Tea.
MowmeHT cubl. I1nedo cubl.
YcnoBus paBHOBECHS
TBEPIOrO TEa

HNmMnynsc MarepuaabHOR
TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynbe cunel. 3akoH
COXpaHEHUs UMITYJIbCA.
PeaktuBHOE IBUXEHUE

PaboTa 1 MOIITHOCTB CHJIBI.
Kunernueckas sneprus
MaTepualbHON TOUKH.
Teopema 00 u3MeHeHUN
KUHETUYECKOU SHEPTUHu

bu6mmoreka IJOK

https://m.edsoo.ru/ff0c3el
8

bubnuoteka IHOK
https://m.edsoo.ru/ff0c3f7
6

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c41a
6

bubnuoreka [IOK
https://m.edsoo.ru/ff0c43d
6

bu6moreka IIOK

https://m.edsoo.ru/ff0c450
2


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

17

18

19

[MorennuanpHast SHEPTHSL.
[TorenuuanpHas SHEPTHS
ynpyro aehopMUPOBAHHOMN
npyxuHsbl. [loTeHnMansHas
JHEPrus Tella BOIU3U
MOBEPXHOCTH 3eMJITH

ITorenmuanbHbIe U
HEIOTCHIMAIBLHBIC CUJIEL.
CBs13b pabOTHI
HEIIOTCHIIMAJIbHBIX CHJI C
W3MEHEHHEM MEXaHUYeCKOM
SHEPrUU CUCTEMBI TEN. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU
SHEPIUUu

JlaGopatopHas paboTa
«HMccnenoBanue cBs3u
paboThI CHIIBI ¢ U3MEHEHUEM
MEXAHUYECKOU YHEPIUHU Tela
Ha MpUMEpPE pacTsHKEHUS
PE3UHOBOIO KIyTa»

bubnmoteka IIOK
https://m.edsoo.ru/ff0c461
a

bubmoreka [IOK
https://m.edsoo.ru/ff0c478
c



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

20

21

22

23

24

25

Konrtponbhas pabora o
teme «Kunemaruka.
Jnnamuka. 3aKoHbI
COXpaHEHUS B MEXaHUKE)

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM
teopun. bpoyHOoBCKOE
nskenue. Anddysus

Xapakrep ABUKCHUS U
B3aMMOJICHCTBHS YaCTHI]
BemiecTBa. Mojenun
CTPOEHUS Ta30B, KUJIKOCTEH
Y TBEPIBIX TEN

Macca Monexyi.
KonnuectBo BemecTna.
[TocrosiHHas ABoraapo
TemnoBoe paBHOBECHE.
Temmneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

Wneanpusiii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b7
4

bubmmoreka IJOK
https://m.edsoo.ru/ff0c4dc
2

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c4fde


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

26

27

28

29

30

AOcomnoTHas Temreparypa
Kak Mepa cpeiHen
KMHETHUYECKOW SHEPTUU
ABWIKCHUSA MOJICKYIJI.
YpaBHeHue
MenneneeBa-Kianeitpona

3akon JlansroHa. ['a30BbIC
3aKOHBI

Jlaboparopnas pabota
«HccnenoBanue
3aBUCHUMOCTHU MCKIOY
napaMeTpamMu COCTOSTHUS
pa3peKeHHOTO ra3a

N3omporuecchl B ueaabHOM
ra3e u ux rpapuieckoe
MIPE/ICTABICHHE

BuyTpenuss aneprust
TEPMOAUHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€
n3meHeHus. Komuuectso
TEIUIOTHI U padoTa.
BnyTtpeHnHss 3Heprus
OJTHOATOMHOTO HUJI€aIbHOTO
raza

bubmoreka IJOK
https://m.edsoo.ru/ff0c511
e

Bbu6mmoreka IIOK
https://m fi
e

bubmmoteka IHOK

https://m.edso0.1u/ff0c595
2


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

31

32

33

34

35

36

37

38

Bunae! Tenonepenauun

VYhennHast TEMI0EMKOCTD
BenecTBa. KomnuecTBo
TEIUIOTHI TIPH
TerJIonepeaaye.
AnmabaTHbIN TIpoIeCcC

IIepBb1it 3aK0H
TEPMOJUHAMUKH U €TO
IIPUMEHEHUE K
U30MponeccamM

Heob6parumocTs nmpoueccos
B Ipupoze. Bropon 3akoH
TEPMOJUHAMUKHU

[Tpunmun nevicreus u KI1/
TEIUIOBOI MaITMHEI

ukn Kapuo u ero KITJ]

DKOJIOTHYECKUE TPOOIIEMBI
TETUIOIHEPTETUKH

Ob6o06maromuit ypok
«Monekynsipaas pu3MKa.
OCHOBBI TEPMOAMHAMUKI

bubmuoreka [IOK

https://m.edsoo.ru/ff0cS5c3
6

Bbu6mmoreka IIOK

https://m.edsoo.ru/ff0cS5c3
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cSefc

bubnmmoteka IHOK

https://m.edsoo0.1u/ff0c623
0

bu6moreka [IOK

https://m.edsoo.ru/ff0c600
a

bub6mmoreka [IOK

https://m.edsoo.ru/ff0c693
8


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

39

40

41

42

43

44

Konrtponbhas pabora o
teme «MonekyisipHas
¢uszuka. OCHOBBI
TEPMOIUHAMUKI»

[TapooGpazoBanue u
KoHJeHcanusa. Mcnapenue u
KUIIEHHUE

AOcomroTHas u
OTHOCHTEJIbHAS BIIAYKHOCTH
Bo31yxa. HaceleHHblii nap

Teépnoe teino.
Kpucrannmmueckue u
aMop(QHBIE Tea.
AHU30TPONHUS CBOMCTB
KpucTayioB. Kuakue
kpuctaibl. CoBpeMEHHbIE
MaTepuabl

IInaBnenne u
KpUCTaJUIM3anus. YienbHas
TEIUIOTA ILJIaBICHUS.
CyOnmumanus

YpaBHEHHE TEIIIOBOTO
OaaHca

bu6moreka [IOK
https://m.edsoo.ru/ff0c6as
0

bu6moreka IIOK
https://m.edsoo.ru/ff0c63b
6

bu6muoreka [IOK

https://m.edsoo.ru/ff0c64d
8

bu6moreka IIOK

https://m.edsoo.ru/ff0c65f
0

bubnauorexa IIOK
https://m.edsoo.ru/ff0c670
8

bu6moreka IIOK

https://m.edsoo.ru/ff0c682
0


https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

45

46

47

48

49

50

DneKkTpu3aIus Tel.
DnekTpudeckui 3apsia. sa
BUJIA SIEKTPUUYECKUX
3apsIoB

IIpoBOnHUKH, JUIIEKTPUKU
U IIOJYTIPOBOAHUKH. 3aKOH
COXpPaHEHUs AIEKTPUUECKOTO
3apsza

BzaumoneiicTBre 3apsioB.
3akon Kynona. Toueunsrii
AIEKTPUYECKUM 3apsi]l

Hanpsioxénnocts
IEKTPUYECKOTO MOJISL.
[IpuHumn cynepnosunuun
EKTPUYECKUX TOJICH.
JInauu HanpsKEHHOCTH

Pab6ora cmn
ANEKTPOCTATUYECKOTO TOJISI.
ITorenmuan. Paznocts
MOTEHIMAIOB

HpOBOI[HI/IKI/I N JUDJICKTPUKU

B DJICKTPOCTAaTUYCCKOM I10JIC.

Jwvsnexkrpuyeckas
MPOHUIIAEMOCTD

bu6moreka [IOK
https://m.edsoo.ru/ff0c6bc
c

bubnmoteka IIOK
https://m.edsoo.ru/ff0c6bc
c

bubmuoreka [IOK

https://m.edsoo.ru/ff0c6ee
4

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6df
2

bubmoreka [JOK

https://m.edsoo.ru/ff0c610
0

bubmmoreka [IOK

https://m.edsoo.ru/ff0c701
8


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

51

52

53

54

55

DIIEKTPOEMKOCTb.
Konnencarop

DNEKTPOEMKOCTh TIOCKOTO
KOHJIeHCaTopa. DHeprus
3apsHKEHHOTO KOHJIeHCaTopa

JlaboparopHas pabota
"Usmepenne
3IEKTPOEMKOCTH
KOHZeHcaropa"

[Tpuniun nercTBus u
IpUMEHEHUE
KOHJICHCATOPOB,
KOIHUPOBAJILHOTO arapara,
CTpYHHOTO IPUHTEpA.
DneKTpocTaTuuecKas
3amuTa. 3a3eMIeHIe
AJEKTPONPUOOPOB

DJEKTPUUYECKUHN TOK,
YCIIOBUS €TO
CYLIECTBOBAHHS.
[Tocrostauasiif TOK. CHita
toka. Hanpspkenue.
Conporusnenue. 3akoH Oma
JUIS y4acTKa [enu

bu6mmoreka IJOK

https://m.edsoo.ru/ff0c712
6

bub6moreka [IOK
https://m.edsoo.ru/ff0c72c
0]



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

56

57

58

59

[TocnenosarensHoOE,
napajuleJIbHOE, CMELIaHHOE
COEJIMHEHHUE IPOBOJHHUKOB.
Jlabopatopnas pabota
«/3ydyeHne cMemanHoro
COEIMHEHUS PE3UCTOPOBY

PaGora u MoiHOCTH
IEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenua

3akon OMma U1t HOJTHOU
(3aMKHYTOI) 2NIEKTPUYECKOM
nenu. KopoTkoe 3aMbIkaHue.
JlaboparopHas pabora
«M3mepenne I/1C
UCTOYHHKA TOKA U €ro
BHYTPEHHETO
COTNPOTHUBIICHUS»

DJeKTpOHHAs IPOBOJUMOCTD
TBEPIBIX METAJLIIOB.
3aBUCUMOCTB
COINPOTUBJICHHS METAJUIOB OT
TEMIIEPATYPHI.
CBepxnpoBOoAMMOCTb

bubnuoreka IIOK

https://m.edsoo.ru/ff0c74f
0

bubmuorexa IIOK

https://m.edsoo0.ru/ff0c783
8

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7ae
0



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

60

61

62

63

64

DNEKTpUUYECKUNA TOK B
BakyyMe. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

[TonynpoBogHUKH, HX

coOCTBEHHas ¥ MpUMeCHas
npoBoANMOCTh. CBOWCTBA

p—n-niepexona.
[TomynpoBoJHUKOBBIE
npubOopHI

DNEKTpUYECKUN TOK B
pacTBopax U pacrjiaBax
JJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS

Jccouuanus. JIEKTPOIIn3

DJIEKTPUYECKUI TOK B ra3ax.

CaMOCTOSTEILHBINA U

HECAMOCTOATEIbHBIN paspAana.

Momnuus. Ilmazma

DrexTpuyecKkue mprudopsl U

YCTPOMCTBA U UX

NPaKTUICCKOC NPUMCHCHHUC.

IIpaBuina TeXHUKHU
0€30MacHOCTH

bub6mmoreka IIOK
https://m.edsoo.ru/ff0c84a
e

bubmmoreka [IOK
https://m.edsoo.ru/ff0c82b

a

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c84a

€

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c861fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65 O6o0maromuii ypok
«ONeKTPOJUHAMUKA
KonTponbhas paboTa 1o
TeMe «DJIEKTPOCTATHKA.

66  IlocTosHHBII

aneKTpuueckuil Tok. Toku B

pa3IMYHBIX Cpeaax»

PesepBHBIil ypOK.
67  KourponbHas paboTa 1o
Teme "DneKkTpoguHaMuKa”

PesepBHBIil ypOK.
68  ObobmaroImii ypok mno
temam 10 kiacca

OBIIEE KOJIMYECTBO
YACOB I10O ITPOI'PAMME

68

bu6mmoreka IJOK

https://m.edsoo.ru/ff0c88b
e

bu6moreka [IOK
https://m ru/fi
a

bubauorexa IIOK

https://m.edsoo.ru/ff0c8cS5
6

bubmmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC
Ne

Tema ypoka

[TocTosiHHBIE MAarHUTHI M UX
B3aUMOJICHCTBHE.
MarnutHoe nosie. Bekrop
MarHUTHOM MHIYKIIUH.
JIuHUM MarHuTHOM
WHIYKIIAH

MaruauTHO€ 1oJie
MPOBOAHUKA C TOKOM. OTIBIT
Opcrena. Bzanmopeiicteue
MTPOBOTHUKOB C TOKOM

Jlaboparopnas pabota
«M3y4yeHne MarHuTHOTO
TIOJISI KATYIIKH C TOKOMY

JlericTBE€ MAarHUTHOTO MOJIS
Ha IIPOBOAHUK C TOKOM.
Cuna Amnepa.
JlaboparopHas pabota
«Hccnenosanue nelcTBUS
IMOCTOSIHHOI'O MarHuTa Ha
pPaMKy C TOKOM»

KoanuecTBo 4acoB

Bcero

KonTpouabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
H3Y4YEeHUA

JIEeKTPOHHbIE

nudposbie
oOpa3oBareJibHbIE

pecypchl

bu6moreka [JOK

https://m.edso0.1u/ff0c977
8

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmoreka IIOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c9ac0



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

JleficTBMEe MarHUTHOTO MOJIs
Ha JABUXKYIYIOCS
3apshkeHHYo yactuiy. Cuiia
Jlopenmnia. Pabora cumsl
Jlopenna
DNeKTpOMarHuTHas
nHayknus. [lotok Bekropa
MarHuTHOUM uHaykiuu. I1C
WHIYKIAW. 3aKOH
3IEKTPOMarHUTHOU
uHaykuun Papanes

JlabGopatopnas pabota
«HccnenoBanue siBICHUS
ANIEKTPOMATrHUTHOM
VHTYKITUFD

NuaykTuBHOCTS. fBIeHUE
camounaykiuu. J1C
CaMOWHIYKITUU. DHEPTHUs
MarHUTHOTO TIOJISI KaTYIITKH
C TOKOM.
DIEKTPOMArHUTHOE TI0JIe

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

Bbu6mmoreka IIOK
https://m.edsoo.ru/ff0cal5
0

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ca60
0


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

10

11

12

TexHuueckue ycTponucTBa u
UX PUMEHECHHUE:
MOCTOSTHHBIC MarHUTHI,
AIIEKTPOMArHUTHI,
AJIEKTPOJBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHII, MHITYKIIHOHHAS
neyb

O60061mamui ypok
«MarsuTHoe moe.
DNeKTpOMarHuTHas
WHTY KIS

KontponwsHas padora 1o
TeMe «MarsuTHoe 1oJie.
DNeKTpOMarHuTHas
WHTYKITUSD

CBOOOIHBIC MEXaHUIECCKHE
kojeOaHus. 'apMoHnueckue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaiienue sHEprIK

bu6moreka [JOK

https://m.edsoo.ru/ff0cab8
2

bubmoreka [JOK

https://m.edsoo.ru/ff0cads
8

bubmuoreka IJOK
https://m f1


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

13

14

15

16

JlaboparopHas pabora
«HccnenoBanue
3aBUCHUMOCTH TEPUOJIa
MaJIbIX KoJieOaHu# Tpy3a Ha
HUTH OT JUTUHBI HUTH U
Macchl Tpy3a»

KonebarenbHbBIN KOHTYP.
CB00OIHEIE
JJIEKTPOMAarHUTHBIE
KOJIEOAHUS B UA€aJILHOM
KoJIeOaTeIbHOM KOHTYPE.
AHaNOrus MeX1y
MEXaHUYECKUMH U
AIIEKTPOMATHUTHBIMU
KoJieOaHHusIMHU

®opmyna TomcoHa. 3akoH
COXpaHEHUsl SHEPTUHU B
UJICATHHOM KoJIe0aTeTbHOM

KOHTYpE

[Ipencrasnenue o
3aTyXarolMX KoJIeOaHUsX.
Brinyxnennsie
MeXaHUYECKUE KOJeOaHusl.
Pesonanc. BeinyxaeHHbIE
JIEKTPOMAarHUTHbIE
KoJIe0aHus

Bbu6mmoreka IIOK
https://m fi 2
0

bubmoreka [IOK

https://m.edsoo.ru/ff0cb9c
4

bubmmoreka [JOK
https://m.edsoo.ru/ff0cbb8
6


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

17

18

19

20

ITepemeHHBIH TOK.
CunycouganbHbIi
NIEPEMEHHBIN TOK.
MouiHOCTh NEPEMEHHOTO
TOKa. AMIUITUTYJHOE U
JIEUCTBYIOLIEE 3HAYCHHUE
CHUJIBI TOKA ¥ HAIPSKCHUSI

Tpanchopmarop.
IIpousBoxacTso, epeaaya u
norpedieHune
EKTPUYECKON SHEPTUH

VYerpoiicTBo U
MPAKTUYECKOE TPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEHHOro
TOKa, IMHUH
3JEKTpoIepeaayd

DKOJIOTHYECKNE PUCKU TIPU
IIPOM3BOJICTBE
anekTposHeprun. Kynerypa
UCIIOJIb30BaHUS
JJIEKTPOIHEPIHH B
IMOBCEIHEBHOU KU3HU

bubmmoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

bubmuoreka IIOK

https://m.edsoo.ru/ff0cc32
4


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

21

22

23

24

25

26

MexaHn4ecKkue BOJIHEL,
YCIIOBUS PACIIPOCTPAHEHUSI.
[Tepuon. CxopocTh
pacrpoCcTpaHeHus U AJIMHA
BOJIHBL. [loniepeunsie u
MPOJIOJLHBIE BOJIHBI

3Byk. CKOpOCTH 3BYyKa.
I'pomkocTh 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

BHCKTpOMaFHI/ITHBIC BOJIHHI,
HUX CBOMCTBA U CKOpPOCTbD.
[Ixama SJICKTPOMAIrHUTHBIX
BOJIH

[TpuHIUIIBI paIMOCBSI3U U
TeneBuneHus. Pazsurue
CPEJICTB CBSI3U.
Pannonoxanms

Kontponbshas padora
«KonebGanus 1 BOTHBI

IIpssmonuHErHOE
pPacIpoCTpaHEHUE CBETA B
OJIHOPOZIHOM cpefe.
TodeyHbIl ICTOUHUK CBETA.
JIyu cBeta

bu6moreka [IOK
https://m.edsoo.ru/ff0ccad4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

bub6moreka [IOK
https://m.edsoo.ru/ff0ccfe0

bu6moreka [JOK
https://m.edsoo.ru/ff0cc68

bubmoreka [JOK

https://m.edsoo.ru/ff0cd35
0


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

27

28

29

30

31

32

OTtpaxenue cBeTa. 3aKOHBI
OTPaKCHHS CBETA.
[TocTpoeHue n300pakeHn
B TUTOCKOM 3€pKaJie

[Ipenomnenue cBera.
[Tonnoe BHyTpeHHEe
orpaxxenue. IIpenenpHbIil
YT'OJI IIOJIHOTO BHYTPEHHETO
OTpaKeHUs

JlabGopatopnas pabota
«M3mMepeHune nokasarens
NPETOMIICHUS CTEKIIa»

JIunsel. [locTtpoenue
“300pakeHHi B JIMH3E.
®opmyra TOHKOW JIMH3BI.
YBeNM4eHne JTUH3bI

Jlabopatopnas pabota
«Hccnenosanue CBONMCTB
M300paKCHHH B JIMH3aX)

Hucnepcus ceera.
CrnoxHblii cocTaB 6e10ro
cgerta. L[Bet. JlabopaTopHas
pabota «Habmonenue
JUCTIEPCUU CBETa»

bu6muoreka [IOK
https://m.edsoo.ru/ff0cd4e
0

bu6moreka [IOK
https://m.edsoo.ru/ff0cd 716

Bbu6mmoreka IIOK
https://m fi
a

bubmoreka [IOK

https://m.edsoo.ru/ff0cdd1
e


https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

33

34

35

36

37

38

WNurepdepenuus crera.
Judpakums certa.
JudpakimonHas pemeéTka

HOHepe‘lHOCTB CBETOBBIX
BOJIH. HOJ'ISIpI/I?:aI_II/IfI CBCTa

Onrtryeckue mpudopsl 1
YCTPOWCTBA U YCIOBUSI UX
6€301acHOro MPUMEHEHHS

['panuiel npuMeHUMOCTH
KJIACCUYECKOM MEXaHHUKHU.
[TocTynarsl cienanbHOM
TEOPHUH OTHOCUTEITHHOCTH

OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH.
3aMeJIeHne BpeMEHHU U
COKpAIICHHE JITTHHBI

DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKOM YaCTHIIBI.
CBs13b Macchl € YHEPrUEH 1

HUMITYJIbCOM. BHCpFHH ITOKOA

bu6muoreka [IOK
https://m.edsoo.ru/ff0ced2
2

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

Bbu6mmoreka [IOK
https://m fi 2

bu6moreka [JOK
https://m.edsoo.ru/ff0cfad?2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

39

40

41

42

43

44

KonTponbhas pabora
«Onruka. OCHOBBI
CIIELMAJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH

®oronsl. Popmyia [1nanka.
DHeprus U UMIynbe (OoToHA

OTKpbITHE U HCCTIeI0OBAaHHE
dhotorddekra. OnbiTer A. T.
CroneroBa

3akoHsbl hoTorddexra.
VYpaBHeHue DitHIITeHA 17151
dororddexra. «Kpachas
rpanuna» Gotosddexra

JaBnenne cBera. OnbiThr 1.
H. Jlebenesa. Xumnueckoe
JNIEUCTBUE CBETA

TexHU4eCKUE yCTPOUCTBA U
MPaKTUYECKOE TPUMEHEHUE!
(dhorornemeHT, POTOAATUHK,
coJHe4Has 6arapes,
CBETOIHOI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf610

bubmuoreka IIOK
https://m.edsoo.ru/ff0cfel6

bu6moreka [JOK
https://m.edsoo.ru/ff0cffc4

bubmoreka [JOK

https://m.edsoo0.ru/ff0d015
€

bubaunoreka [IOK
https://m ru/ff0d04a
6


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

45

46

47

48

49

Pentenue 3amau no reme
«DIeMEHTHI KBAHTOBON
ONITHKW

Mopgens aroma ToMcoHa.
OmnsiTel Pesepdopna no
PACCesTHUIO O-9aCTHII.
InaneTapHas Moaenb aToMa

[Toctynarsl bopa

W3nydeHne u nomonicHue
(OTOHOB IpH Nepexoe
aToMa ¢ OJJHOI'O YpPOBHS
SHEPIuM Ha Ipyrou. Bunusl
CIIEKTPOB

BonnoBrie cBolicTBa
yactuil. Bonnsl ne bpoiins.
KopmyckynsipHo-BoIHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyYeHUE

bub6moreka [IOK

https://m.edsoo.ru/ff0d030
2

bubaunoreka [IOK

https://m.edsoo.ru/ff0d091
a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bubmuoreka IIOK
https://m f1
8


https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

OTKpbITHE
pamuoakTUBHOCTH. OTIBITHI
Pesepdopna no
OTIPEICIIEHUIO COCTaBa
PaAMOAKTUBHOTO U3ITy9CHUS

CgoiictBa anbda-, 6eTa-,
ramma-u3JrydeHus. Biausaue
pPaJIMOaKTUBHOCTH Ha
YKUBBIE OpPTaHU3MBI

OTKpBITHE TPOTOHA U
HelTpoHa. M30Tombl.
Anbda-pacnan.
OJNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmal.
l'amma-n3nyuenue

DHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsle peakinu.

S nepHbIit peakTop.
[Ipo6aemsbl, NepCHeKTUBBI,
JKOJIOTUYECKUE aCIIEKThI
SIIEPHON DHEPTETUKH

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d116
2

Bbubmmoreka IIOK

https://m.edsoo.ru/ff0d135
6


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

54

55

56

57

DneMeHTapHbIE YaCTUIIBI.
OTKpbITHE TIO3UTPOHA.
Mertonsl HaOIIONEHUS 1
perucTpamnuu
3JIEeMEHTApHBIX YACTHII.
Kpyrislii cron
«DyHAaMEHTAIbHbIE
B3auMoeiicTBUA. EAUHCTBO
(U3NIECKOI KapTUHBI
MHUPa

Bup 38E3mH0TO HebAa.
Co3Besnus, sipkue 3BE3/1bl,
IIJIAHETHI, UX BUIAMOE
nemxenne. CotHeUHas
cHCcTEeMa

Comnre. ConHeunas
AKTUBHOCTbH. ICTOUYHUK
sHepruu CoJiHIa U 3BE3N

3BE31bI, X OCHOBHEBIE
XapaKTEPUCTUKHU. 3BE3IBI
TTIIaBHOM
MOCJIEA0BATEIHHOCTH.
BnyTtpennee crpoeHue
3BE31. CoBpeMeHHbBIE
IPEICTaBICHUS O
MIPOUCXOKICHUH U
spoironyu CoJIHIA U 3BE3]T

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d0e3
8


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

58

59

60

61

62

Mnineunsii [Tyt — Hama
T'anaxtnka. Ilonoxxenne n
nemwkenne ConHIla B
I'amaktuke. I'anakTukw.
YEpHbIe ABIPHI B sIIpax
rajlakTHK

Bcenennas. Pa3oeranue
rajakTuk. Teopus
bonpmioro B3psiBa.
PennkroBoe usinyuyeHue.
MeraramakTuka

Hepemennsie npoGiieMbl
aCTPOHOMHUU

KonTponbhas pabora
«IeMEeHThl aCTPOHOMMH U
acTpOPU3UKNY

O6o0matromuii ypok. Posb
(hU3HUKYU ¥ aCTPOHOMHH B
9KOHOMMYECKOM,
TEXHOJIOTUUECKOM,
COIIMAILHOM 1 ATUYECKOM
chepax ACSITEITLHOCTH
JeI0BeKa



63

64

65

66

67

Ob6o6maromuii ypok. Ponb
U MecTO (HU3UKH U
aCTPOHOMHU B
COBPEMEHHOUN HAyYHOU
KapTHHE MHpPa

O6o0matomuii ypok. Posb
(bu3nvecKoi TeOpHH B
(hopmupoBaHUU
IPEICTaBICHUI O
(u3nveckoil kKapTuHe Mupa

O6o0matomuii ypok. Mecto
(hU3MYEeCKOi KapTUHBI MUPA
B 0011IeM psTy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUIN O PUPOAE

PesepBHBIil ypOK.
MarunutHoO€ noe.
DJeKTpoMarHuTHas
WHIYKIHS

PezepBHblil ypok. OnTuka.
OCHOBBI CITELIHATIHLHON
TEOPHUH OTHOCUTEIBHOCTH



Pesepnsiii ypok. KBantoBas
¢u3uKa. DIeMeHTHI

68
aCTPOHOMUH U
acTpoU3UKU
OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME

68

bu6moreka [JOK

https://m.edsoo.ru/ff0d178
4


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




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

» dusuka, 10 xkmacc/ Msxumies [.51., byxosies b.b., Corckuit H.H. mox
penakiueit [apdentreBoit H.A., Akninoneproe o6mecTBo «3maTenbcTBo
«IIpocseuieHue»

» Gusuka, 11 knacc/ Maxumes IJI., Byxosues b.b., Hapyrun B.M. non
penakuueit [lapdentreBoit H.A., AkiinonepHoe oomecTBo «M3naTenbcTBo

«IIpocemienue»

METOJIUYECKUE MATEPUAJIBI JIJIS1 YUYUTEJISA

[unoB B. ®. ®uzuka : 10—11 k1. : moypod. miIaHUPOBaHUE: TTOCOOUE

JUIsL yauTeen obieoopaszorar. opranuzamuii/ B. @. [unos. —M. :
[Ipoceenenue.

Eprotkun E. C. ®uzuka. CamocTosTeTbHbIE U KOHTPOJIbHBIE padoThl. 10 Ki1acc
: yue6HOe rmocoOue At o01eo0pa3oBat. opraHu3aiui : 60a30BbIil 1 yriTyo.

ypoBau / E.C. Eptotkun, C.I'. Eptotkura. —M. : [Ipocsermienue.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
1. BuneoonsiTsl Ha ypokax http://fizika-class.narod.ru

2. Enunas xonnekius nu@poBbix oOpazoBaresibHbIX pecypcoB http://school-



collection.edu.ru

3. aTepecHbie MaTepuaibl K ypokaM (U3HUKH 110 TEMaM; TECThI 110 TeMaM;
HaIsAHBIC TOCcOOMs K ypokaM http://class-fizika.narod.ru

4. Ilmdpossie oOpazoBaTenbHbIC pecypchl http:// www.openclass.ru

5. DnexkTpoHHbIe yueOHUKH 10 pusuke http://www.fizika.ru

6. OTkphITHIN Kiacc. CeTeBoe 00pa3oBaTesibHOE COOOIIECTRO.
http://www.openclass.ru/node/

7. Mos mikona https://myschool.edu.ru/

8. Poccwuiickas anexTponHas mikona https://resh.edu.ru/






