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IHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN U TPeOOBaHUM K pe3yabraTaM
OCBOECHUSI OCHOBHOI 00pa3oBareIbHON mporpamMmsl, peactaBieHHbx B GI'OC
COOQO, a Taxxe c yuérom deaepalbHON pabodeil mporpamMmbl BOCHUTAHUS U
KOHIIENIMU IpenogaBaHusi yueOHoro npeaMera «Pusnka» B 00pa30BaTeIbHbIX
opranmsanuax  Poccmiickort ~ ®denmepanmu, — peaJM3yHOIMX  OCHOBHBIC
00pa3oBaTeIbHBIE MPOTPAMMBbI.

ConepxaHue mnporpamMmbl MO (DU3MKE HANpPaBICHO Ha (QOpMHUpPOBaHHE
€CTeCTBEHHO-HAyYHOUW 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 mmaHUPyeMbIM JTUYHOCTHBIM, TPEIMETHBIM U
METanpeIMETHBIM pe3yabraraM 00yUeHHUs, a TaK)KE€ YUUTHIBAET HEOOXOAUMOCTh
peanu3aldd  MEXIPEAMETHBIX CBsi3ed (U3UKM C €CTECTBEHHO-HAYyYHBIMU
y4eOHbIMU TpeaMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE LIENW H3Y4YeHUS
(bu3MKN Ha ypOBHE CpelHEero oOIIero oOpa3oBaHUs, IUIAHUPYEMbIE PE3YIIbTaThI
OCBOCHHUS Kypca (PU3UKHU: JIMYHOCTHBIE, METalpeaMETHbIe, MpeaMeTHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIOYAET:

e I[UJIJAHUPYEMBIE pE3yJabTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM

YPOBHE, B TOM YHUCJIE TPEIMETHBIE PE3YNIBTATHI IO To/1aM O0yUYEeHHS;

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

du3rka Kak Hayka o Hambosee OOIIMX 3aKOHAX MPHUPObI, BHICTYMAas B
KayecTBE Y4YeOHOro IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJAJ B
cUCTEMY 3HaHM 00 okxkpyxatomeM wmupe. IKonbHBIA Kypc QU3UKH —
CUCTEeMOOOpa3yloImuid ISl  €CTECTBEHHO-HAy4YHBIX y4eOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIEKaT B OCHOBE IMPOIIECCOB M SIBICHHIA,
U3y4aeMbIX XUMHEH, Ouosioruei, ¢uzmdeckod reorpadueid U acTpPOHOMUEH.
Hcnonb3oBaHne W aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHUU ompenemnser
XapakTep M pa3BUTUE pa3HOOOpPA3HBIX TEXHOJIOTMH B c(epe SHEPreTHKH,
TPAHCIIOPTa, OCBOEHUsI KOCMOCA, MOJYYEHUSI HOBBIX MaTepUajioB C 3aJaHHBIMU
cBOiicTBaMU © Jpyrux. KM3ydenue ¢GU3MKM 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 WIEH, KOTOphle MOXKHO pPAacCMaTpUBaTh KaK HPHUHIUIBL €ro
MOCTPOCHHS.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COAECPKUT Marepuai U3 BCEX pa3lesioB (DU3UKH, BKIIOYAET
KaK BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEHl Marepuasl Kypca (QU3UKU
0o0beqUHEH BOKpPYr (u3MuUeckux Teopuil. Beaymmm B Kypce sBIsSeTCs
(dbopMupoBaHuE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTrepuu, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. BEE€ peanuzanus npeanoyiaraeT UCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHUHANA (PU3NYECKON HAyKH, OCMBICIICHHE CBSA3U Pa3BUTHS
¢u3uk ¢ pa3BUTHEM OOIIEecTBa, a TakKke C MHPOBO33PEHUECCKUMU,
HPABCTBEHHBIMH M 9KOJIOTHUYECKUMU MTPOOIEMaMH.

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

Hoesa oxonocuzayuu peanusyercss IMOCPEICTBOM BBEIEHHUS 3JIEMEHTOB
COJIEP)KaHUSI, TOCBAMIEHHBIX HJKOJIOTHYECKUM TMpo0JieMaM COBPEMEHHOCTH,
KOTOPbIE€ CBSI3aHBI C PA3BUTHUEM TEXHUKU U TEXHOJOTUMU, & TAKXKe OOCYXKICHUS
npoOiieM  palMOHAJBHOTO  IPHUPOAONONIB30BAHMS U DKOJOTHYECKOM
0€30IacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAMHU Kypca (U3UKH Ha YpOBHE CPEIHEro OO0IEero
oOpa3oBaHus ABJIAIOTCS (hu3nveckue Teopuu (GopMUpOBaHUE MPEICTABICHUN O
CTPYKTyp€ NOCTPOCHHUSI (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
MPEXKJEe BCEro 3a CYET OpraHU3alUM HKCIEPUMEHTAIBHOW AEATEIIbHOCTH
oOyyaroruxcs. s 6a30Boro ypoBHS Kypca (PU3MKH — 3TO HCHOJIB30BAHHE
CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JaOOpaTOPHBIX
pabot, KoTOopble B mporpamMme 1o ¢Gu3UKe OOBEAMHEHBI B OOIIUN CITMCOK
VUCHHUUECKUX NPAKTUYECKUX paboT. BblgeneHne B yKa3aHHOM MepevyHe
1a00paTopHbIX PabOT, IPOBOAUMBIX AJII KOHTPOJS M OLEHKH, OCYILECTBIIAETCS
y4acTHUKaMu  00pa30BaTeNbHOrO TMpoIecca MCXOAs H3 0COOEHHOCTEH
IUIAHUPOBAHUS U OCHaleHusi kaOuHera ¢usuku. [Ipu sTOoM obecmneunBaercs
OBJIaJIcHUE OOYyYarOUIMMUCS YMEHHUSIMHU TMPOBOJIUTH KOCBEHHBIE H3MEPEHHS,



UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH U MOCTAHOBKY OMBITOB I10
MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonpiioe BHUMaHWE yAeNseTCS PENICHUIO PAcuETHBIX W Ka4eCTBEHHBIX
3amad. [Ipu sTOM A pacu€THBIX 3a7a4 MPUOPUTETOM SBIIIOTCS 3a7a4u C SIBHO
3aJlaHHON  (DU3UYECKOM MOJIENbIO, TO3BOJISIIONINE MPUMEHSATh H3yUYEHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaKk MU MHTErpupys
3HAHUS U3 Pa3HbIX pa3nesoB. JIJig Ka4yeCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3alaHds Ha OOBSICHEHHE MPOTeKaHWs (DU3WYECKHUX SBICHUW W TIPOIECCOB B
OKpY KaroIIeH KU3HHU, TpeOyromue BpIOOpa GU3NUSCKON MOJICIN JJISI CUTyaIlun
IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKkTepa.

B COOTBETCTBUH c TpeOOBAHUSIMU OI'oC COO K
MaTepuaJbHO-TEXHUYECKOMY OO0ECMEeUeHuI0 Y4eOHOro mpolecca 0a30BbIid
ypOBeHb Kypca (U3MKH Ha ypOBHE CpEAHEro oOmiero oOpa3oBaHHs JOKEH
U3y4aTbCsid B YCIOBUAX NPEIMETHOTO KaOwHeTa (PU3MKM WKW B YCIOBUSIX
MHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAyYHOro IukKia. B
kaOuHeTe (UBUKH JOJKHO OBITh HEOOXOIUMOE J1abopaTopHOE O0OpPYIOBaHHE
JUTS.  BBITIOJIHCHMSI YKa3aHHBIX B TIporpamMme 10 (HU3UKEe YICHHUCCKUX
MPAKTUIECKUX PabOT M IEMOHCTPAIMOHHOE 000PY/I0BaHHUE.

JlemoHCTpanoHHoe oOopyaoBaHue GOpMHUPYETCS B COOTBETCTBUHU C
MPUHITUIIOM MHHUMAJIbHOW JOCTAaTOYHOCTH M 00ecreurnBaeT TOCTaHOBKY
MEPEUNCIICHHBIX B TPOrpaMMe IO (U3MKE KIFOUEBBIX JEMOHCTPAMKN s
UCCJICNMOBAaHUS UW3YyYaeMbIX SBICHHA W TMPOIECCOB, OHMIUPHUCCKUX W
(yH/IaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHUX MTPUMEHEHUH.

JlaboparopHoe oOopynoBaHHE I YYCHUYECKUX MPaKTUYECKUX padoT
dbopmMupyeTcsi B BUZe TEMAaTHYECKUX KOMIUIEKTOB M oOecreunBaeTcs 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.

OCHOBHBIMH LEJIIMU U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUU SBJISIOTCSA:

e (OpMHpPOBAHME MHTEpPECA U CTPEMIICHHS OOy4aroUuxcs K HAyYHOMY
W3YYCHHUIO MPUPOIBI, PA3BUTHE WX WHTEIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH;

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

e (opMHpOBaHME HAYYHOTO MHPOBO33PEHMS KaK pe3yiabTara HU3y4yeHUs
OCHOB CTPOEHHUS MaTepHuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;



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

e (hopMHpOBaHWE MPEACTABICHUNA O POIU (HU3UKU IS PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU ¥ TEXHOJIOTHA.

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

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

e IMpPUOOpETEHUE  CHUCTEMbl  3HaHMM 00  00mMX  (PU3UYECKUX
3aKOHOMEPHOCTSIX,  3aKOHax, TEOpHsIX,  BKIIOYas  MEXaHHKY,
MOJIEKYJISIPHYIO (DU3UKY, DIIEKTPOJUHAMHKY, KBAaHTOBYIO (GU3HKYy U
AIIEMEHTHI aCTPOPU3UKH;

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

e OCBOCHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 33Jlad C SBHO 3aJIaHHOMN
bu3nueckor MOENbIO, 3ajlad, MOAPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3faHue (pU3NUECKO MOJIENH, aICKBATHON yCJIOBUSIM 3a/a4u;

e TIOHMMaHUE (PU3NUYECKUX OCHOB W MPHUHITUTIOB JACHCTBUS TEXHUYCCKHUX
YCTPOWCTB W TEXHOJOTMYECKUX TPOIIECCOB, 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 MepeyeHb JTabOpaTopHBIX U
NPAKTUYECKUX PaOOT SBISIETCS PEKOMEHJIOBAaHHBIM, YUMTENb JEJaeT BBIOOP
MPOBECHUS J1abOpaTOpPHBIX 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 53KcnepuMeHTa M TEOpHUM B MPOLECCE TMO3HAHMS IPUPOIBI.
DKCIepUMEHT B (pU3UKe.

MopnenupoBanue pu3nUeCcKuX SBJIEHUN U mpoleccoB. HayuHble runoTessl.
duznyueckne 3aK0HbI U TEOpUU. [ paHUIIBI TPUMEHUMOCTH (U3HUUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

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

Jlemoncmpayuu

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

Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

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

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

PaBHOMEpHOE U paBHOYCKOpEHHOE MPAMOIMHEIHOE nBIKeHue. [ paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH M 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.  KHUHEMaTH4EeCKHUX
XapaKTEPUCTHUK JIBUKCHUSI.

[IpeoOpazoBaHue IBUKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXAaHU3MOB.



[TaneHue Ten B BO3AyXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

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

N3mepenne yCKopeHHs: CBOOOTHOTO TaICHHUS.

HamnpagiieHne ckopocTy Nnpy JBUKEHUH MO0 OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmsie pabomsi

N3ydyeHne HEpPaBHOMEPHOIO  JABWKECHUS C  LEJIBbIO  ONPEIACIICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IyTAMH, IPOMIACHHBIMU TEJIOM 3a
NOCJIEAOBATENIbHBIE PABHBIE TPOMEXKYTKA BPEMEHH IPU PABHOYCKOPEHHOM
JIBM>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBMKEHUS IAPUKA B BA3KOW JKHUJIKOCTH.

N3ydenune nBmkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [lpunuun cynepno3uiuu cui. Bropoii 3akon HeroToHa
JUIS. MAaTepUAIbHOM TOUKU. Tpernii 3akoH HproTOHA 1151 MaTeprualibHbIX TOYEK.

3akoH BceMupHoro TtsaroteHus. Cuna Tsokectu. IlepBas kocmmyeckas
CKOpPOCTb.

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

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

[TocTynarensHO€ M BpalllaTelbHOE JBUKEHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIbI OTHOCUTENBbHO OcCH BpauieHus. [liedo cumibl. YcimoBus
paBHOBECUS TBEPIAOIO TENA.

TexHUueckrue yCTpONCTBA U IMPAKTUYECKOE MPUMEHEHHUE: MOJUIUITHUKH,
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, BOSHUKAIOIINUX B MPYKUHE U
pPE3UHOBOM 00pasiie, OT Uux AehopMalluu.

HccnenoBanue ycioBUM pPaBHOBECHS TBEPAOIO TeENA, HUMEKILIETO OCh
BpaIlCHUS.

Tema 3. 3akonvl coxpaneHus 6 mMmexaHukKe

Nmmynbe MaTepuallbHOW TOYKU (Teia), CUCTEMbl MaTepUANbHBIX TOYEK.

Nmnynbe cuiibl 1 U3MEHEHUE WMMIYJbca TeJla. 3aKOH COXPAaHECHUs HWMIYJbCa.
PeakTuBHOE NBMIKEHUE.

Pabota cuiibl. MOIIHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaibHONW TOUKU. TeopeMa 00 M3MEHEHUU
KUHETUYECKOM SHEPTHUH.

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

[lorennmanpaple W~ HEMOTEHIUANbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIUAJIBHBIX CHJI C U3MEHEHHUEM 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 moTeHIIMATLHOM 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. MoJsiekyasipHasi Qu3nKa U1 TEPMOANHAMHUKA

Tema 1. Ochoebl MONEKyNAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIC TIOJOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM U KX
ombITHOE oOOocHOBaHWe. bpoyHoBckoe paBmxkenue. Juddys3us. Xapakrep
JIBW)KEHUST W B3aMMOJECMCTBHUS 4YacTUL] BeulecTBa. Monenn CTpOeHus Ia3oB,



KUAKOCTEH W TBEPHBIX TeI U OObSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX
Mozaener. Macca u pasmepsl monekys. KonmuectBo BemiectBa. I[loctosHHas
ABoraapo.

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

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

TexHuueckre yCTpoOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomerTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JUCKPETHOE CTPOEHHE BewlecTBa, (Gororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHECHUMN.

OnbiTel 10 U PY3UH KUTKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JBUKEHUSI.

Mopens onsbita ITepHa.

OnbITHI, JIOKA3bIBAIOIIIAEC CyIIECTBOBAaHHUE MEKMOJIEKYIISIPHOTO
B3aNMOJICICTBUSL.

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

OnbITel, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHHS HJICAIIBHOIO Trasa,
M30IIPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamopmvie 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. BryTpeHnHss DHEPIus
TEPMOJUHAMUYECKON CUCTEMBI U CIOCOOBI €€ n3MeHeHus. Koan4ecTBO TerioThl
u pabotra. BHYTpeHHssE DHEprus OJHOATOMHOTO HJEabHOTO Ta3a. Bumisl
TEIUIONEPEAAYN:  TEIJIONPOBOAHOCTh, KOHBEKIMS, W3IyYEHUE. YIeIbHas
TEIIOEMKOCTh BeIIeCTBA. KOIMYeCTBO TEIUIOTHI ITPU TEILIONEPEaaye.



[Tonsitue 006 amuabatHOM mporiecce. [lepBblil 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHue nepBOro 3akoHa TEPMOJUHAMUKH K u3ompoleccam. ['paduueckas
MHTepIpeTanus paboTh rasa.

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

TemnoBble  MamuHbl.  [IpyHOUIBL  OEWCTBUS  TEIUIOBBIX  MAlIWH.
[IpeoOpazoBanusi >Hepruu B TeIUIOBBIX MammHax. Kosdduiuent mnome3Horo
nevctBust TeroBoil MamuHbl. [{ukn KapHo u ero ko3 @dUIIMEHT MOJIE3HOTO
NEUCTBUS. DKOJIOTUYECKUE MTPOOIEMBI TEMIIOIHEPTETUKHU.

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 sdupa B
JaTyHHOU TpyOKe myTéM TpeHUs (BUACOACMOHCTPALINS).

N3menenne  BHyTpeHHEH  sHepruu  (TeMmieparypbl) Tella  IpH
TerJionepeaaye.

OneiT 1O anuabaTHOMYy 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. HaceblieHHbld map. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT AaBICHUSI.

Teépnoe temo. Kpucrammueckue u amopdHble Tena. AHU30TPOIHUS
CcBOMCTB KpucTamuioB. JKunkue kpucrtaiibl. COBpEMEHHBIE MaTEpHUabl.
[1naBnenue u KpucTaIM3alus. 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 0THOCUTEILHON BIAXKHOCTU BO3/1yXa.

Paznea 4. DiieKTpoAMHAMHKA

Tema 1. Inekmpocmamuka

DnekTpu3auust Tel. OJEKTpUYECKHM 3apsan. [[Ba BHIA AIEKTPUYECKUX
3apsaaoB. [IpoBOMHUKY, TUAIEKTPUKU W MOJYIMPOBOAHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. Toyeunslid 3neKTpUUYECKUN
3apsia. Dnekrpudeckoe nose. Hanpsyk€HHOCTh 3nekTpudeckoro nois. [puHuun
CYIIEPHO3ULUAU IEKTPUUYECKUX TTOJNEU. JINHUM HANPSIKEHHOCTHU IIEKTPUUECKOTO
TTOJIAL.

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

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

TexHUYEeCKrne yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3e€MJICHHE 3JIEKTPONpHOOpPOB,
KOH/ICHCATOp, KOIIUPOBAJIbHBIN almapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ MPUHLIMI JEHUCTBUS JIEKTPOMETPA.

B3aumopencTBue Ha3IEeKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE MOJIE 3aAPSKEHHBIX TEJ.

[TpoBOAHUKH B BJIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIRNEKTPUKH B 3IEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSTHUSI MEXKly HUMU U JIUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwtil Inekmpuueckuii mok. Toxu é paznuunvix cpeoax

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

Hanpsixenne. 3akon OmMa Ji71s1 y4acTKa LETH.



DJEKTPUYECKOE CONPOTUBICHUE. YNEIBHOE CONPOTUBICHUE BELIECTBA.
ITocnenoBarenbHOE, NapAILIETBHOE, CMEIIAHHOE COCTMHEHUE ITPOBOIHUKOB.

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

DNEeKTPOABMKYILAsl CUJIa U BHYTPEHHEE COIPOTUBIEHUE MCTOYHUKA TOKA.
3akon Owma Uit TONHOM (3aMKHYTOM) »nekTpuyeckoil wnenu. Koportkoe
3aMBbIKaHHE.

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

DNEeKTpUYECKUNA TOK B Bakyyme. CBOMCTBA MIEKTPOHHBIX ITy4KOB.

[lonynpoBoauuku.  CoOcTBeHHass W OpPUMECHas  MPOBOAUMOCTh
MOJIynpOBOAHMKOB. CBolicTBa p—n-niepexoaa. IlomynpoBonHUKOBEIE TPUOOPEI.

DNeKTpu4ecKuidi TOK B pacTBOpaX MW  pacIiulaBax  dJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUALUs. DIEKTPOIIU3.

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

TexHnueckrne yCTPOMCTBA M NPAKTHYECKOE IPUMEHEHUE: aMIIEPMETD,
BOJIETMETP, PEOCTaT, MCTOYHUKU TOKa, 3JEKTpOHArpeBaTrejbHble NPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN
JNOJI, TEPMUCTOPBI U POTOPE3IUCTOPHI, MOTYITPOBOAHUKOBBINA MO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HapsKEHUS.

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

CmemaHHOe COeIMHEHNE TPOBOIHUKOB.

IIpsmoe wu3MepeHne >SIEKTpOABMKYIIEN cwibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTB CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPBI.

IIpOoBOAMMOCTB IIEKTPOJIUTOB.

HckpoBon pa3psa ¥ IPOBOAUMOCTD BO3AyXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne CMEMIaHHOrO COETMHEHMS PE3UCTOPOB.

N3mepenune 21eKTpOABUKYIIEN CUIIbI UCTOYHHUKA TOKA U €70 BHYTPEHHETO
COIPOTHUBIICHHUS.

Habmronenue amekTpounsa.

MexknpeamMeTHbie CBA3HU



N3yuenune kypca ¢usuku 6a30Boro yposHs B 10 kitacce oCyIIeCTBIsSETCS C
Y4ETOM COZEpKATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH,
Ouonornu, XM, reorpaduu 1 TEXHOIOTHUH.

Medscnpeomemnvle noHAmMuUs, CBA3aHHBIE C U3YYEHHEM METOAO0B HAyYHOTO
NO3HAHMS: SIBJICHME, HAy4yHBIH (paKT, Tumoresa, Gusnueckas BEIUYMHA, 3aKOH,
Teopusi, HaONIOIEHNE, IKCIEPUMEHT, MOACIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHE CUCTEMBbl YpaBHEHUMW, JHUHEHHas QyHKUUSA,
napabomna, rtunepOoia, uX TpapuKd W CBOWCTBA, TPUTOHOMETPUUYECKHE
(GyHKIMH: CUHYC, KOCHHYC, TaHT€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 OPraHuM3MOB (BUABI TEIUIONEepeaadH, TEIIOBOE
PaBHOBECHE), DIIEKTPUUYECKUE SIBICHUS B )KUBOU PUPOJE.

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

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

Texuonoeus. ipeodpa3zoBaHre ABMKEHUM C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUs B TEXHHUKE, MOAIIMIHHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOAOMET W JAPYTHE), ABUIATEIb BHYTPEHHETO
cropaHusi, TmapoBas 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. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUSA
[TocTostHHbIE  MarHuThl. B3anMOIENCTBHE TOCTOSSHHBIX  MAarHHUTOB.
MarautHoe mone. Bekrtop MarHuTHOM MHayKuuu. [IpuHuun cynepno3uuuu
MAarHuTHBIX NoJIeH. JINHMM MarHUTHOW MHAyKUuU. KapTrHa TMHAM MarHUTHOW
VHAYKIHAW TOJISI TOCTOSTHHBIX MArHUTOB.



MaruutHoe 1oJIe TPOBOJHMKA € TOKOM. KapThHa NWMHHMI HHAYKUUU
MAarHUTHOTO TOJSl JUIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KaTylKu ¢ TOkOoM. OnbIT OpcTena. BzaumoneiicTBre npoBOIHUKOB
C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ 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. DIEKTPOABMKYIIas Cuia WHIYKIUMUA B
MPOBOJHUKE, ABMKYILEMCS IMOCTYNATENbHO B OQHOPOIHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHOyKTUBHOCTh. SIBJIEHHE CAaMOMHAYKUHUH. OJEKTPOABUKYLIAs CuUja
CaMOWHIYKIINH.

DHEPrusi MArHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHu4YecKkne yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUraTEIb, YCKOPHUTEIH 3JIEMEHTapPHBIX
YaCTHI], UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOIO IMy4YKa MATHUTHBIM MOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO TOJS.

B3aumonencrBue 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 neicTBUS MOCTOSSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIECHUS 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. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSX.

KonebGarenbHpiii koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOjeOaHUs B
UJ€adbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJOrus MEX]Iy MEXaHHUYECKUMHU H
AIIEKTPOMArHUTHBIMUA KosieOaHusaMHu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
HHEPTUU B UJCATLHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienne 0  3aryxalmmx  KojeOaHusX.  BbIHYXIEHHBbIC
MexaHuueckue konieOaHus. Pe3onanc. BbIHyXI€HHBIE 3IIEKTPOMAarHUTHbBIE
KoJIeOaHUsl.

[lepemennsiii Tok. CUHYCOMAAIbHBIM MMEPEMEHHBI TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIUTYAHOE WU JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA H
HaIPSKEHUS.

Tpancdhopmarop. [IpousBoncTao, nepenada U 1norpediaeHue
AIIEKTPUYECKOM  SHEPrHHM. OKOJIOTMYECKHME PUCKH TMpPU  IPOU3BOJACTBE
ANeKTpodHeprun. Kynbrypa HCHOMb30BaHUS 3IEKTPOIHEPTHU B MOBCEIHEBHOM
KU3HU.

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

Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KojieOaTenbHOM CHUCTEMbI (MIPYKUHHBIN WIH
MaTeMaTU4eCKUi MasiTHUK).

HabOntonenue 3aryxaronmx KojaeOaHuH.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX 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 IOCIEN0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 3;1eKmMpoMazZHUMHblE 60JIHbL

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

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

DNEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHUSL H3JIYYEHHS] DIIEKTPOMArHUTHBIX
BOJH. B3aumHas opueHTanus BektopoB E, B, V B 31€KTpOMarHuTHON BOJHE.
CBoliCcTBa AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, MOISpU3aLus,
audpakiys, uaTepepenius. CKOpoCTb IMEKTPOMATHUTHBIX BOJH.

[IIkana 3JIEKTPOMArHUTHBIX BOJH. [I[puMEHEHUE 3IEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI paguOCBsI3K U TeneBUAcHUA. Pannonokanus.

DJEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBa M IPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIBHBIE
UHCTPYMEHTHI, YIbTPA3ByKOBasi NMATHOCTHMKA B TEXHUKE W MENMIMHE, panap,
paguoNpUEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OObpazoBaHue U pacnpOCTPAHEHUE TONIEPEYHBIX U MPOJOIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmonenue orpaxeHus ¥ NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue nuateppepeHunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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

HccnenoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJH:  OTPa)XCHHUE,
MIpEJIOMIIEHHE, TOJSIpU3alus, IUPpaKIus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpruueckas ontuka. IIpsAmMoIMHENHOE pacIpOCTpPAaHEHUE CBETA B
OIHOPOJHOM cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxkeHue 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. L{Ber.

CobOuparormyie ¥ pacceWBaronue JUH3BL. ToHKas muH3a. DOKyCHOE
pPacCTOSIHUE W ONTHYECKas cujia TOHKOM JuH3bL [locTpoeHue m3o0OpakeHu B



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

[Ipenesnbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKHU.

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

Hudpakius cBera. JludpakiuoHHas pemérka. YcioBUe HAOIOACHUS
[JJaBHBIX MAaKCUMyMOB T@pU TMaJ€HUM MOHOXpPOMAaTHYECKOrO CBeTa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzauus ceera.

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

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE oTpakeHne. Moaenb CBETOBOA.

HccnenoBanue CBOMCTB M300paKeHUI B TIMH3AX.

Monenu MUKpOCKOTa, TEJIECKOTA.

Habntonenue unrepdepeHinm ceera.

Habntonenue audpakiuu ceera.

Habmronenune aucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOIIbIO MPU3MBI.

[Tony4yeHnue crekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKH.

HaOntonenue nossipuzaiiuu CBeTA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenue nokaszaressi IpeioMJIEHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcuu cBera.

Pasnen 6. OcHOBBI clIelIMAJIbHON TEOPUH OTHOCHTEILHOCTH
['pannipl DpUMEHMMOCTHM  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 MacCchl C DSHEPru€d M HMIYJIbCOM PEIATHUBUCTCKOW YaCTHULBIL.
DHEprus MoKosl.

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

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

JlaBnenue ceeta. Onbith [1. H. JleOGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckrue yCTpONCTBa U TMPAKTUYECKOE MPUMEHEHHUE: (DOTORIEMEHT,
dboTomarymuk, comHeuHast 6aTtapesi, CBETOANO.

Jlemoncmpayuu

®dotor(eKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeLIHEro (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 SHEPIUU 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.

Habmronenue nuHeyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HaOntonenue nuHeRvyaToro Crexrpa.

Tema 3. Amomnoe a0po



DKCIEPUMEHTHI, JOKa3bIBAKOIIUE CIIOKHOCTh CTpPOCHUS sapa. OTKpbITHE
pamuoakTuBHOCTH. OmnbiTel  Pesepdopna 1o  ompeneneHUr0  cocTaBa
panguoakTuBHOrO u3nmyudeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydeHHS.
Binsinue paagnoakTUBHOCTHU HA KUBbIE OPTaHU3MBI.

OtkpblTue 1poTOHAa U  HeWrpoHa. HyknonHas mozens — sapa
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 AIIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalIbHbIE B3auMoAecTBUsA. 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 YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTbI aCTPOHOMMH M ACTPOPU3UKH

Ortanbl pa3BUTHS acTpoHOMUHU. lIpukiiamHOe W MUPOBO33PEHUYECKOE
3HAYEHHUE ACTPOHOMMUMU.

Bun 3Bé3nHoro neda. Co3Be3nus, sipkue 3BE3/IbI, MIAHETHI, UX BUIUMOE
JBUKEHHUE.

Conneunas cucrema.

Connue. ConHeuHast akTMBHOCTh. McTtounuk sHeprum ConHua v 3BE3N.
3BE3/BI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamma «CHEKTpajbHBIA KJlacC —
CBETUMOCTBY». 3BE3bl NIABHOW MOCIIENOBATEIBHOCTU. 3aBUCUMOCTbh «Macca —
CBETUMOCTBY» JUISl 3BE€3]] INIABHOM IIOCJIEN0BATENBLHOCTH. BHYTpEeHHEE CTpOoEeHNE
3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUU U BOMoInK COJIHIIA U
3BE3/1. DTallbl )KU3HU 3BE3I.

Mnuneunsiii [Iyte — Hama ['anaxtuka. [lomoxxenue u nBumxenne CosHIa B
lNanaktuke. Tunel ramaktuk. Panuoramaktuku v kBazapbl. UEpHbIE ABIPHI B
A/Ipax TaJIaKTHUK.



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

Macumrabnas crpykrypa Beenennoil. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HaGmronenust HeBOOPYEHHBIM I1a30M C UCIIOJIBb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH Uil ONpENEeNeHUs] TIOJOKEHUS HEOECHbIX OObEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE co03Be3qusi CeBepHOro mnoiylmapus H spKue
3BE3MBL.

Habmtonenus 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
¢usndeckor Teopur B (HOPMHUPOBAHUU MPEACTABICHUNA O (HU3UUECKON 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,
OMOJIOTUHU, XUMHH, TEOTrpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nonamus, CBSI3aHHBIE C U3YYEHHUEM METO/I0OB HAyYHOI'O
MO3HAHUA: SIBJICHUE, HAYYHBbIN (akT, TUMOTEe3a, (U3MYeCcKas BEIUYMHA, 3aKOH,
Teopusi, HaOMIOIEHNE, 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.

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

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

leoepagpusi: marHUTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX DY,
(dboTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUH.



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



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

OcBoenne ydyedHoro mpeamera «Dus3uka» Ha YpPOBHE CPEIHErO OOIIETo
oOpazoBanuss (0a30BbIi  YpOBEHb) JOJKHO  OOCCIEUUTh  JTOCTHIKCHHE
CIIETYIONTUX JIMYHOCTHBIX, METAIIPEIMETHBIX M TIPEIMETHBIX 00pa30BaTCIIbHBIX
PE3YIBTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImgyHOCTHBIE pe3yiabTaThl OCBOCHHS YuyeOHOro mpenMera «®Duzukay
JIOJIKHBI OTpaXkarThb TOTOBHOCTbH 51 CIIOCOOHOCTH 00y4Jaromuxcs
PYKOBOJICTBOBaThCS C(OPMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIlUH, TO3WUTHUBHBIX BHYTPEHHHX YOCKICHHH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO OOIIEeCTBa,
pacuIipeHrue JKM3HCHHOTO OIBbITa M ONbITa JEATCIIBHOCTH B IIpoIecce
peanu3aliyd OCHOBHBIX HAIPaBJICHWM 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 JICSITEIIbBHOCTh 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 CHUMBOJIAM, JIOCTHIKCHUSIM
POCCUIMCKHX YUEHBIX B 00JIaCTH (PUBHKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

c(hopMHUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO ITOBEICHHS;

CIIOCOOHOCTBH OIIEHHBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTH YYEHOTO;



OCO3HAaHHE JIMYHOTIO BKJIaJa B IOCTPOEHHUE YCTONUYHUBOIO 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 ACSITEIbHOCTH, B TOM
YHUCIIE CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHME COBEpIUATh OCO3HAHHBIN
BbIOOp Oyaymiel mnpodeccuu M peanu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC
IUIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO B
oOnacTv PU3KMKKU Ha MPOTSHKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOr0 BOCIIMTAHUS

c(OpMUPOBAHHOCTh JKOJOTUYECKON KYJIBTYypbl, OCO3HaHHE I100aIHLHOIO
XapakTepa SKOJIOrMUeCcKUX mpoodiem;

IUIAHMPOBAHUE M OCYILECTBICHHE ACUCTBUI B OKpYXaloLEH cpene Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA;

pacIIMpEeHHUE ONbITa JEATEIbHOCTH 3KOJIOTMYECKOW HANpaBIEHHOCTH 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 IPOLECCE
U3y4yeHUsT (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 MApaMETPbl U KPUTEPUHU HUX
JIOCTHIKECHHUS,
BBISIBJISITH  3aKOHOMEPHOCTM W TPOTHUBOPEUYMST B PAacCMaTpPUBAEMBIX
(bu3nYECKUX SBICHUSX;
pa3pabarbIBaTh TUTAH PEUICHUS TMPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIITUXCS
MaTepUAJIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yIbTaTOB LEISIM, OLIEHUBATh PUCKH MOCIECACTBUN AEATEIBHOCTH;

KOODJAMHHUPOBATh W  BBHIMONHATH pPabOTy B  YCJIOBHSX PpEabHOTO,
BHPTYaJIBHOTO M1 KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBbie ucciienoBarejbCKkue el CTBHA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIFOUEBBIMU TMOHSITUAMU U METOJIAMU
buznyecKoil HayKu;

BJIaJICTh HaBBIKaMH y4eOHO-HCCIIeI0BATEIhCKOM U MOPOEKTHOU
NEATeIbHOCTH B 00jacth (U3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY  TIOMCKY  METOJOB  peIIeHUs 3a7ad  (PU3HUECKOro
COZIEpKAHUSA, IPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHUS;

BJIAJIETh BUJAMH JEATEIBHOCTH MO MOJYYEHHID HOBOIO 3HAHUSA, €r0
UHTEPIIPETALUK, TMPEOOPA30BAHUI0 W MPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX
CUTYaIUsX, B TOM YHCJIE MIPU CO3JITaHUM YUEOHBIX MPOEKTOB B 0071aCTH (DU3UKHU;

BBISIBJISITH ITPUYUHHO-CJICICTBEHHBIE CBSI3M U aKTyaJM3UpPOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ PELICHUS, HAXOIUTh apryMEHThI IS JTOKA3aTeJibCTBA
CBOUX YTBEPXKJICHHUM, 3a]1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;

AQHAJIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUS 3aJa4u Pe3y/bTaThl,
KPUTUYECKH OLICHUBATh MX JOCTOBEPHOCTb, MPOTHO3WPOBATH H3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTEIHHOU
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 00IaCTEH;

BBIJIBUTaTh HOBBIC UJICH, TTPEJIaraTb OpUrMHAJIbHBIC MOJIX0bI U PEIICHUS;

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

Pabora c undopmanueii:

BJIAJICTh HABBIKAMU TONy4YeHUS] WH(POpMAIuu (PU3NIECKOTO COACPKAHUS
W3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh IMOUCK, aHAJINA3,
CHUCTEMAaTHU3AIMI0 ¥ MHTEPHIPETAIuI0 HHPOPMAIIMU Pa3TUYHBIX BUJIOB U (GopM
MIPEJCTABIICHUS;

OIICHUBATH JJOCTOBEPHOCTh UH(POPMALIHH;

WCIIOJIB30BaTh CpeACTBAa HMH(POPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOT UM B pelleHun KOTHUTHUBHBIX, KOMMYHHMKAaTUBHBIX "
OpraHU3aIllMOHHBIX 3a/Ja4 ¢ COOJIOIEHUEM TPeOOBaHHMM 3PrOHOMUKH, TEXHHUKU



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

CO3/1aBaTh TEKCTHI (PU3MUECKOTO CONCPKAHUS B PA3NMYHBIX (opMarax ¢
y4€TOM Ha3Ha4eHUss UWHQOpMAIMM W  1EJIEBOM  ayuTOpWH, BBIOMpas
ONTUMATBHYIO (POpPMY TIpEACTaBICHUS U BU3yaTU3alliH.

KoMmMmyHUKAaTHBHBIE YHUBEpPCAJbHbIE YYeOHbIE 1eCTBUSA:

OCYIIECTBISATh OOIlEHHE Ha YypokaXx (U3MKM U BO BHEYPOUHOU
JNEATENbHOCTH;

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

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHMMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUIYaJIbHON
paboTHI;

BBIOMPATh TEMATHKy W METObl COBMECTHBIX NEUCTBUN C YUETOM OOIIUX
WHTEPECOB U BOBMOKHOCTEN KaXJOTO YWIEHA KOJUIEKTHBA;

MPUHUMATh [EJIU COBMECTHOM JEATEIBbHOCTH, OPraHW30BBIBATH U
KOOPAMHUPOBATh JICMCTBUS IO €€ JOCTHUKCHUIO: COCTABIISTH IUIAH JCHCTBHM,
pacrpeaensaTh poidu ¢ Y4ETOM MHEHHUM YYaCTHHUKOB, OOCYXKIaTh PE3YJIbTaThI
COBMECTHOM paboThI;

OLICHMBATh KAauy€CTBO CBOErO BKJIAJA M KAXJOrO YYaCTHUKA KOMAaHIbl B
oOmuit pe3ynbpTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeaJiaraTb HOBBIE MPOEKTHI, OLIEHWBAaTh HUJEU C MO3UIMU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh TO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX
CUTYAIUSIX, IPOSBIIATH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIe YHHBeEpPCAJIbHbIE y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYILIECTBJIATh  ITO3HABATENBHYI JEATEIBHOCTh B
oOmacth (U3MKM U ACTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHS PACUETHBIX U KAU€CTBEHHBIX
3a/la4, IUJIaH BBIMOJHEHUS MPAKTUYECKOM paboThl € y4ETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paCIIMPATHh paMKH YIEOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHM;



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

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (POPMUPOBAHHUIO WM TPOSBICHUIO IPYIUIIMA B O0JIacTH
(GU3KMKYM, TIOCTOSHHO TIOBBHIMIATh CBOW O0Opa30BaTeNbHBIA W KYJIBTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHATbHBIH 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 M
OCHOBaHMI;

UCIIOJIb30BaTh TPHEMBI peduieKCuu IS OIEHKH CHUTyalluu, BBIOOpa
BEPHOTO PEIICHMUS;

yMETh OIICHMBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATh PEIICHHS IO HX
CHI)KCHHIO;

MPUHUMATh MOTHUBBI W apPTYMEHTHI APYTHX MPU aHAJIU3€ PE3yJIbTaToB
NeSITENHHOCTH,

NPUHAMATH ce0s1, TOHUMasi 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 OCBOCHUS MPOTPAMMBI
no ¢u3uke ISl YPOBHS CpeIHEro oOIero ooOpa3oBaHUA Yy OOYUYarOIIUXCS

COBEPIIICHCTBYETCS OMOIIMOHAJTBLHBIH WHTEIUICKT, MIPEITOIaratoIui
c(hOpMUPOBAHHOCTD:
CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CHOCOOHOCTh  TMOHUMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HAIMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHATILHON cpepbl, OBITh YBEPEHHBIM B ce0e;

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

BHYTPEHHEW MOTHUBAILMU, BKIIFOYAIOUIECH CTPEMIIEHUE K JOCTHXKEHUIO LIEJIN
U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JICUCTBOBATH MCXOS U3 CBOUX
BO3MOKHOCTEH;



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

COLIMAJIbHBIX  HABBIKOB, BKJIOYAIOIIUX  CIIOCOOHOCTH  BBICTPaUBaTh
OTHOILIEHUS C IPYTMMH JIFObMH, 3a00TUTHCS, MIPOSABIATh HHTEPEC U pa3pellaTh
KOH(QJIUKTHI.

NHNPEJIMETHBIE PE3VYJIBTATHBI

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

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIILHOCTH JIFOJIEH;

YUUTHIBATh TPaHUIBl MPUMEHEHUS HW3YYEHHBIX (PU3MUYECKUX MOJENeH:
MaTepualibHas TOYKa, MHEpLUUalbHAsg CHUCTEMa OTCU€ra, aOCOJIOTHO TBEPIOE
TE€JO0, WICAJBHBIN ra3, MOJEIH CTPOCHHUS Ta30B, KUAKOCTEH M TBEPABIX TEIl,
TOYECUHBIN DJIEKTPUUYCCKUN 3apsijl MPU pPeleHnn (PU3nIecKux 3a/1aq;

pacrio3HaBaTh (U3WYECKue SBICHUs (MPOIECChl) U OOBSCHATh WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHUECKOW TEOpUH CTPOEHUS
BEIIECTBA W  DJJIEKTPOJUHAMUKH: PABHOMEPHOE M  PaBHOYCKOPEHHOE
NPSMOJIMHEWHOE JIBMOKEHHE, CBOOOJAHOE TAJ€HUE 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, MCIApPEHHE, KOHJCHCALIMS,
IUIaBJICHUE, KPHUCTAIUIM3ALMS, KUIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIIEHUE
JABJIEHUSI Ta3a NPU €ro HarpeBaHWU B 3aKPHITOM COCYIE, CBS3b MEXKITY
napaMeTpaMM COCTOSIHUSI Ta3a B  HM300poleccax, dSJEKTpU3aluus Tell,
B3aUMOJICMICTBUE 3aps0B;

OMUCHIBATh MEXAaHWYECKOE JIBUKEHUE, UCTIOJb3Ys (DU3NUYECKUE BETUUUHBI:
KOOpJMHATA, MyTh, MEPEMEIIEHHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHJa,
HMITYJIbC T€JIa, KHHETUYECKasl SHEPIusl, MOTEHIMANIbHAS YHEPTUsl, MEXaHUYECKas
paboTra, MeXaHW4yecKass MOIIHOCTh; NpPHU OMHCAHWUU TPABWIBHO TPAKTOBAThH
(U3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIWYWH, UX OOO3HAUEHUS] M CIAUHUIIBI,
HaxoAuTh (GOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEJIMUUHY C JIPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh HM3yYECHHBIC TEIIOBBIE CBOICTBAa TEN W TEIUIOBBIE SIBJICHHS,
UCTIONB3Ysl (U3MYECKUE BEIWYMHBI: JIaBJIEHWE rasa, TeMIieparypa, CpeaHsis



KUHETUYECKast JHEPIus Xa0TUYECKOTO JBAYKEHHUS MOJIEKYI,
CPEIHEKBAIPATUYHAs CKOPOCTh MOJEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusi, pabora raza, KOIPPHUIMEHT TOJE3HOTO MJCHCTBHS TEIUIOBOTO
JBUTATENS; TpPU ONHUCAHWU MPABWIBHO TPAKTOBaTh (PU3HMUECKHI CMBICT
UCMOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHUsS] U EAUHMIIBI, HAXOAUTHh (POPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3NYECKYIO BEIMUMHY C JPYTUMU BEIMUYUHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJIEKTPUYECKHE CBOMCTBA  BELIECTBA U
AIIEKTPUYECKUE SIBICHUS (TMPOILECCHI), HCIMONB3Ys (PU3NUYECKUE BEIHMUMHBI:
NIEKTPUUYECKUN 3apsill, dJIEKTPUUECKOE 10JI€, HAPSKEHHOCTD I10JIA, TOTEHIMAI,
pPa3HOCTb MOTEHLMAJIOB; MPU ONHUCAHWU NPABUIBHO TPAaKTOBaTh (PU3NUYECKUIN
CMBICJT HUCHOJIb3YEMBIX BEJIUYMH, HUX OOO3HAYEHHUS W EAWHMIIbI, YKa3bIBaTb
(opMyJibl, CBS3bIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIWYUHY C JAPYTHUMH
BEJINYNHAMU;

aHaJIM3UpOBaTh  (U3MYECKHE TPOLECChl W SBJICHUS, HCIOJb3YS
(dbu3nyeckue 3aKOHbI W MPUHIMIBI: 3aKOH BcemupHoro Tsrorenms, I, II u III
3akOHbl HBIOTOHA, 3aKOH COXpPAaHEHHMs MEXAHWYECKOW DHEPIUM, 3aKOH
COXPAHEHHsI MMITYJIbCA, NMPUHIUI CYINEPIO3ULUN CUJI, IIPUHIUI PABHOIPABHUS
MHEPLUUAIBHBIX CHUCTEM  OTCYETA, MOJIEKYISIPHO-KMHETHUECKYI0 TEOPHIO
CTPOCHUS BEILECTBA, T'a30BbIC 3aKOHBI, CBS3b CPEAHEU KMHETHUYECKOW DHEPIrUU
TEIJIOBOTO JIBMXKEHMSI MOJIEKYNI ¢ aOCOJIOTHOM Temmeparypoi, MepBbld 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHMS JIIEKTPUYECKOTO 3apsana, 3akoH Kyiona,
IpU 3TOM pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MareMaTHUeCKOEe
BBIpaXCHHE U yCIIOBUS (FPaHHULbl, 0071aCTH) IPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIE MPUHIMNBI JEHCTBUS MAallUH, MPUOOPOB WU
TEXHUYECKUX YCTPOMCTB; pa3ianyarh yCIOBUS UX O€30MaCHOrO UCIIOJIb30BAHUS B
MMOBCEIHEBHOM KM3HH;

BBITMIOJHATh AKCIEPUMEHTHI MO MCCIEAOBAaHUIO (U3NYECKUX SIBICHUNA U
IIPOLIECCOB € MCIOJIB30BAHUEM IIPSAMBIX U KOCBEHHBIX HW3MEPEHUH, IPU ITOM
dopMmynupoBarh IpoOiieMy/3afjady U TUIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIIOKEHHOTO 00O0pYIOBaHUS, MPOBOIUTH OMBIT U
(GhopMyIHpPOBaTh BHIBOBL;

OCYIIECTBIISATh MPSIMBIE U KOCBEHHBbIE M3MEPEHMs (PU3MUECKUX BEIMYUH,
OpU H3TOM BBIOMpPATh 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 PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3HYECKHUX BEJIMYUH B
BUJie TaOIUI U rpauKOB, AEaTh BHIBOJIBI 110 pe3yJbTaTaM MUCCIIEOBAHNUS;



cobmrofaTh nmpapuia 6€30MacHOTO TPYyAa MPU MPOBEISHUH HCCIICIOBAHHHN B
paMKax Yy4eOHOro JKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEILCKON M MPOEKTHOM
JESTENHHOCTH C UCTIOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPOUCTB B TA0OPATOPHOTO
000py/IOBaHUS;

pemarb pacuéTHhIC 3aJa4d C SBHO 3aJJaHHOW (U3UYECKOH MOJEINbIO,
WCIIONB3ysl (PU3MYECKHE 3aKOHbI U TPUHIUIBI, HAa OCHOBE aHalIu3a 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: BBICTPAuBATh JIOTUYECKHU
HEMPOTUBOPEUMBYIO ILIETIOYKY PACCYXKICHHUM C OMOPOWM HA M3YUYEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PUBUYECKUE SIBJICHUS;

UCIIOJIb30BaTh ~ NPU  PEIICHWH  Y4eOHBIX  3a7ad  COBPEMCHHBIC
uH(OpMaIMOHHbIE TEXHOJIOTUU TS MIOKMCKa, CTPYKTYPHUPOBAHMS,
UHTEpIpETalluM W TpEeACTaBiIeHUs y4eOHOW M HAyYHO-TIOMYJISIPHOM
nHpopManvy, TMOJYYEHHOM W3  Pa3IMUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3WPOBATH MOTyIaeMyH0 HH(HOPMAIIHIO;

MPUBOAUTH  NPHUMEPHI  BKJIQJa  POCCHMCKUX W 3apyOeKHBIX
y4YEHBIX-(DM3UKOB B pPa3BUTHE HayKH, OOBSCHEHHE ITPOIIECCOB 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 PAa3JIUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIbl, PAlMOHAIBHO paCMIpeneisaTh OOS3aHHOCTU M
IUIAHUPOBAaTh  JICSTEIIBHOCTh B  HECTAHJAPTHBIX CHUTYalUsIX, 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 MHpPA, B PA3BUTHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B MPAKTUYECKON JEATEIIBHOCTH JIFOIEH, LIETOCTHOCTh U €AUHCTBO
(u3MYECKON KApTUHBI MHUPA;

VUHUTHIBATh TPAHUIIBI TPUMEHECHHS W3YUYEHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIA JJICKTPUYECKUM 3apsifl, 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: DJIEKTPUUYECKaS
POBOJIUMOCTb, TETIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICUCTBUS TOKa,
B3aUMOJICHCTBHEC  MAarHWTOB, OJJIEKTPOMArHUTHAs  WHIYKIWS, JEHCTBHE
MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM W JBIDKYIIMACS — 3aps,
AIICKTPOMArHUTHBIE KOJICOAHWS M BOJHBI, MPSMOJMHEHWHOE PacinpoOCTpaHCHUE
CBETa, OTpaKEeHUE, MpeoMIieHrne, HHTepdepeHnns, TUPPaKIUs U MOIIPU3aIs
CBeTa, Aucrepcus cBera, poroanekrpudeckuit addext (hoToaddekr), cBeToBoe
JaBIICHWE, BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aroMa  BOAOPO.a,
€CTECTBEHHAS M ICKYCCTBCHHAs paInOaKTHUBHOCTD;

OIKCHIBATh W3YUYCHHBIC CBOMCTBA BENIECTBA (dJEKTPUUYCCKHE, MATHUTHEIE,
ONTUYECKUE,  DJICKTPUYECKYI0  MPOBOAUMOCTH  PA3IUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SBICHUS (IIPOILIECCHI), MCIIONB3YS (PH3NYECKUE BEITUYHHBIL:
AIIEKTPUYECKUI 3aps], CHIIa TOKa, AIEKTPUIECKOE HAMPSHKEHUE, DJICKTPUUECKOe
COIIPOTUBJICHHE, PA3HOCThH MOTEHIIMAJIOB, ANIEKTPOABMKYIIAs cuiia, paboTa ToKa,
WHYKIMS MarHUTHOTO ToJisl, cwiia Awmmepa, cwia JlopeHiia, WHIYyKTUBHOCTb
KaTYIIKH, YHEPTHs JEKTPHUECKOTO W MArHUTHOTO IIOJIeH, MIEPHOI M 4acToTa
KoJeOaHnii B KoieOaTembHOM KOHTYpe, 3apsl 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 EIUMHUIIBI, YKa3bIBaTh
dbopMyiBl, CBS3BIBAOIINME JaHHYIO (QHU3NYECKYI0 BEIUYMHY C APYyTUMH
BEJTMYMHAMU;

OMKCHIBaTh M3YUYEHHBIC KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCIIOIB3YS
(dU3NYeCcKre BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUTMHA BOJHBI U
4acTOTa CBETa, DHEPTUs W UMIIYJIbC (OTOHA, NEPHOA TONypachaja, dHEPTrus
CBSI3M AaTOMHBIX S€p, NPU ONMHCAHWM TPABWIBHO TPAKTOBATh (DHU3MUYECCKHIA
CMBICIT HUCIOJIb3YEMbIX BEIWYHMH, WX OOO3HAYCHHUS W EIUMHUIILI, YKa3bIBaTh
(GOopMyITbI, CBSI3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C APYyTHMH
BEJTUYMHAMHU, BBIUYUCIISATH 3HAYCHUE (PU3UUECKON BEITMYUHBI;

aHAIM3WPOBAaTh  (U3MUYECKHE TMPOIECCHl W SBICHUS, HCIIONB3YS
(dU3NYeCcKre 3aKOHBI W NMPHHIMIBL 3aKkoH OMa, 3aKOHBI MMOCIEA0BATEILHOTO H
napajyiebHOTO COEIUHEHHs] TPOBOIHUKOB, 3akoH Jlxoyns—JIenma, 3akoH
AIICKTPOMArHUTHOW WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO pacIpOCTPAHCHUS
CBETA, 3aKOHBI OTPAXECHHS CBETA, 3aKOHBI TPEJIIOMIICHHUS CBETa, YpPaBHECHUE
OunmTeiiHa 11 GoTorddekra, 3aKOH COXpaHSHHs YHEPTHH, 3aKOH COXPaHCHHSI



UMITYJIbCA, 3aKOH COXPAHEHHUs OHIIEKTPUUECKOTO 3apsifa, 3aKOH COXPAaHEHHS
MaccOBOI0 4HcIa, MocTynaarsl bopa, 3akoH paJlnOaKTUBHOIO pacnaja, Mpu 3TOM
pasnuyaTth  CJIOBECHYIO  (OPMYIMpPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe
BBIPKEHUE U yCIIOBUSA (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

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

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

BBITIOJIHATDh IKCHEPUMEHTHI TIO HUCCIENOBAHUI0 (PU3NYECKUX SBICHUNU U
IPOLIECCOB C HUCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHI: MPU 3TOM
dbopmynupoBarh TmpobieMy/3ajadyy W TUMOTE3y YYEOHOTo SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEII0KEHHOTO O00OpYIOBaHUS, MPOBOJAUTH OIBIT U
(bopMyIHpOBaTh BHIBOBL;

OCYIIECTBIISATh MPSAMbIE U KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIUYMH,
Opy O3TOM BBIOMpaTh ONTUMAJBHBI CHOCOO H3MEPEHHUs U HCIOJIb30BaTh
M3BECTHBIC METObI OLIEHKU MOTPEIIHOCTEN U3MEPEHUI;

MCCJIENOBaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C HCIOJb30BAHUEM
NPSAMBIX W3MEPEHUN: TPH STOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUpPOBATH
pPE3yAbTaThl MONYYCHHONW 3aBUCUMOCTUA (PU3NYECKUX BEIMYMH B BUJE TAOIUIl U
rpaduKoB, JeaTh BBIBOJIBI IO pe3yjibTaraM UCCIeA0BaHUS;

cobmrofaTh npapuiia 0€30MacHOTO TPYy/AA MPU MPOBECHUH UCCIIEIOBAHUI B
pamMKax ydeOHOTO SKCIIEPUMEHTa, Y4EOHO-MCCIENOBATEIbCKOW M TMPOCKTHOM
JESITENHBHOCTH C UCTIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOMCTB U TAOOPATOPHOTO
000opy/IOBaHUS;

pemarb pacuéTHbIC 3aJa4u C SBHO 3aJJaHHOW (DU3UYECKON MOJIEINbIO,
UCIONb3ysl (PU3UYECKHE 3aKOHbI U TMPUHIUIBI, HA OCHOBE aHalIu3a YCIOBUS
3a/laui BhIOMpaATh (DU3UYECKYIO MOJENb, BBIICTATh (PU3NUYECKUE BETUYUHBI H
dbopMyIibl, HEOOXOUMBIE JUIsl €€ pelieHus, MPOBOIUTh PAcUEThl U OIICHUBAThH
pPEeaIbHOCTh MOJYUYEHHOTO 3HaYeHHS (PU3NUECKON BEIUYUHBI;

pelarhb Ka4eCTBCHHBIC 3a/1a4u: BBICTpANBAaTh JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUM C OMOPOW HAa M3YUYEHHBIE 3aKOHHI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SIBIICHUS;

UCIIONIb30BaTh  MPU  pEUIEHWHM  y4eOHBIX  3a7ad  COBPEMEHHBIE
nH(pOpMaIOHHbBIC TEXHOJIOTUH TUISt MOKCKa, CTPYKTYpPUPOBAHUS,
UHTEpIpeTalli W NPEACTaBICHUs] y4eOHOW U HAyYHO-TOMYJISIPHOM
uHDOpMaIK, TONYYEHHOM W3  Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJM3UPOBATH MOy4aeMyr0 HH(HOPMAIIHIO;



OOBSICHSATh TPHUHIMIIBI JCHCTBHUSI MAIllMH, TPHOOPOB W TEXHUYECKUX
YCTPOMCTB, pa3nuyarh yCIOBUS HMX OE30MAaCHOrO  HCIOJIb30BaHUS B
MMOBCEIHEBHOM KM3HH;

NPUBOAWTH  NPUMEPHl  BKJIaJa  POCCHHCKUX M 3apyOEKHBIX
yuEHBIX-(U3UKOB B Pa3BUTHE HAayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTUEC TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYCCKUE 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;

paboTarb B TPyIIE C BBIMTOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBATh PAa0OTy TPYIIILI, PAIMOHAILHO pacHpeesiiaTh OOS3aHHOCTH W
IUTAHUPOBATh  JICATEIIBHOCTh B  HECTAHAAPTHBIX CHUTYaIlUsAX, aJCKBAaTHO
OLICHWBaTh  BKJAJ KaXJOro W3 YYAaCTHUKOB TPYINIIBI B  pEIICHUE
paccMarpuBaeMon IPOOIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
H KosnvecTBo yacoB
anMeHOBaHUe
Ne JIeKTpPOHHBIE (HM(pPpOBHIE)
pa3fesoB H TeM KonTpoubHbie IpakTnyeckue
n/n Bcero o0pa3oBareibHbIE pecypchl
MPOrpaMMbl padoTsbI padoThI

Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IIO3HAHMUA

11 ®u3nKa 1 METOIBI ) bubmuoreka IJOK
' HAyYHOTO MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2

Paszngen 2. MEXAHUKA

bubmmorexa [OK
* eana ’ https://m.edsoo.ru/7f41bf72
2.2 JuHaMuka 7 bubmorexa [JOK
https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXpaHEHHS B 6 1 | bubmuoreka [IOK
| : https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro no pasneny 18

Pasnea 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJANHAMUKA


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

OcHOBBI
3.1 MOJIEKYJISIPHO-KHUHE 9
TUYECKON TEOPHUH

39 OCHOBBI 10

TECPMOJUHAMUKN

ArperarHble
COCTOSIHUSA

3.3 5
BemecTBa. Pa3oBEIE

IIepEXO/IbI

Hroro no pazneny 24

Pasnen 4. JJIEKTPOIAUHAMMUKA

4.1 DNIeKTpOCTaTUKA 10
TTocTosauHEbINI
IEKTPUUYECKUI

42 p 12
TOK. TOKH B

Pa3INIHBIX Cpeaax

Hroro no pasgeny 22
Pe3epBHOe Bpemst 2
OBIIEE KOJIMYECTBO

YACOB I1O 68

[TPOTPAMME

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

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

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

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

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

11 KVIACC

HaumenoBanue KosmmuecTBo yacos

Ne DJIeKTpOHHbIe (LM(ppOBHIE)
pa3zesoB U TeM KonTpoabHbie IIpakTnyeckue

n/m Bcero o0pa3oBare/ibHBIE pecypchl
NnporpamMmmMasl padoThI padoThI

Pazpea 1. JJIEKTPOAUHAMMUKA

MaruuTtHoe nosJe.

1.1 DIeKTpOMarHUTHAs 11 1 3 bu6muorexa 1JOK
https://m.edsoo.ru/7f41¢97¢
WHIYKIUS
Hroro no pazneny 11

Pasnea 2. KOJIEBAHU A 1 BOJIHBI

Mexannueckue u

2.1 JIIEKTPOMArHUTHEIE 9 1 buGmorexa LIOK
) p https://m.edsoo.ru/7f41¢c97¢
KoJIeOaHus
Mexannueckue u
2.2 JIEKTPOMarHuTHLIE 5 1 bubmorexa [IOK
’ p https://m.edsoo.ru/7f41c97¢
BOJIHBI
bubanoreka [IOK
2.3 0O 10 3
frriKa https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24

Paznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CITEIHATBHOM

3.1 TEOpUH 4 1 bubaunoreka I[IOK

https://m 41
OTHOCHUTEJILHOCTH


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
Pasnesa 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 KITACC

Ne KoauuecTBo yacoB

Tema ypoka KonTpoJbHbIe
Bcero
padoTbl

®usuka — Hayka O PUPOJE.
Hayunsie meTo1b1 NO3HAHUS 1
OKpPYKaroIEero Mupa

Ponb 1 mecTo Qu3Mku B
(bopmMHUpOBaHUHU
COBPEMEHHOM HAy4YHOU
KapTUHBI MHpa, B
IIPAKTUYECKOM 1E€ATEIIbHOCTH
aronen

Mexannueckoe JIBMKCHUE.
OTHOCHTCILHOCTh

MEXaHUYECKOTO JIBUKCHHS. 1
[Tepemenienue, CKOPOCTb,

YCKOpEHUE

PaBHOMepHOE
IIPSIMOJINHEWHOE JIBUYKEHUE

IIpakTH4eckue
padoThbI

Jlara
U3ydeHHst

DJIeKTPOHHbIE
uudgposBbie
oOpa3oBareJibHbIE

pecypcsl

bubnmuoreka [IOK

https://m.edsoo.ru/ff0c32¢
2

bubnmoteka IHOK
https://m.edsoo.ru/ff0c33e
6

bubmoreka [JOK
https://m.edsoo.ru/ff0c350
8

butnmoreka [IOK

https://m.edso0.ru/ff0c362
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
PSIMOJTMHEWHOE IBHKEHUE

CBoOomHOE TajIeHUE.
YckopeHue cBOOOIHOTO
ImagcHUuA

KpuBonuneiinoe 1BUXeHUE.
JIBr>KeHue MaTepUaIbHON
TOUYKH 110 OKPYKHOCTH

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

Macca Tena. Cuna. [punnun
cynepnos3unuu cui. Bropoit
3akoH HproToHa 1uist
MAaTepUAIIBHON TOYKHU

Tpetuii 3akon Herotona juist
MAaTepUAIBHBIX TOUEK

3aKOH BCEMUPHOTO
TsiroreHust. Cuja TSHKeCTH.
[epBast 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. Cuna
CONPOTUBJICHUS TPU

JABMIXXCHHUU TCJIa B X KUJKOCTHU

WJIN 1ra3c

IToctynarensHoe u
BpallaTebHOE JBUKEHUE

a0COJIOTHO TBEPIIOTO Tea.
MowmeHT cuiibl. [1ne4o cuibl.

VYcnoBus paBHOBECHS
TBEPOTO TeIa

HNmnynbc marepuanbHOR
TOYKHU, CHCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynsc cuiel. 3akoH
COXPaHEHUs UMITYJIbCa.
PeaxtuBHOE nBUXKEHUE

PaGora u MOIIIHOCTHb CHJIBI.

Kunernueckast sHeprust
MaTepuaibHOW TOUKH.

Teopema 00 U3MEHEHUHN
KUHETUYECKOW JHEPIUHU

bu6mmoreka IJOK

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

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

bubmuoreka [IOK

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d
6

bubnuoreka [IOK

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

20

[MorennuanpHast SHEPTHSL.
[TorenuuanpHas SHEPTHS
ynpyro aehopMUPOBAHHOMN
npyxuHsbl. [loTeHnnansHas
JHEPTus Tella BOIU3U
MOBEPXHOCTH 3eMJITH

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

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

KonrtponbpHas pabora o
teMe «KnHeMmaruka.
JlnHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE»

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

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

(¢

Bbu6moreka IIOK
https://m ff0c4
4


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

21

22

23

24

25

26

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUIE CKOM
Teopuu. bpoyHoBCcKoE
newkenue. Juddysus

Xapakrep ABUKECHHS U
B3aUMOIEHUCTBUS YaCTHUII
BenrecTBa. Monenu
CTPOEHUSI Ta30B, KUJIKOCTEH
Y TBEPJBIX TEIl

Macca Monexyi.
KommuecTBo BemecTna.
[ToctrosinHas ABoraapo

TemnoBoe paBHOBECHE.
Temneparypa u e€
n3Mmepenue. [kana
temrieparyp Llenscus

Wneanpusiii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

AOGcooTHas TeMIieparypa
Kak Mepa CpeHei
KUHETUYECKOU SHEPTUU
JBUYKEHUS MOJIEKYJI.
YpaBHeHUE
Menneneesa-Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc
2

bu6moreka [IOK
https://m ff0c4f

bub6mmoreka IIOK

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


https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

32

3akoH JlansroHa. ['a30BbIC
3aKOHBI

JlaGoparopHas pabota
«Hccnenosanue
3aBHCUMOCTHU MEKIY
napamMeTpamM# COCTOSTHUS
Pa3peKEHHOTO Ta3a

H3onporiecchl B uieaibHOM
rase u ux rpaduueckoe
MIPE/ICTABIICHHE

BnyTpeHnHss 3HEprus
TEPMOANHAMUYECKOMN
CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. Konmnuectso
TEIUIOTHI U paboTa.
BnyTpeHHss dHeprus
OJTHOATOMHOTO UJI€AJIBHOTO
rasa

Bunae! Tenonepenauun

VrnenbHas TEMIOEMKOCTh
BemecTBa. KomnaecTBo
TEIJIOTHI IPU
TeIIonepeaayue.
AnmabaTHbIN TIpoIece

Bbu6mmoreka IIOK
https://m.edsoo.ru/ff0c570

€

bubmuoreka IIOK
https://m.edsoo.ru/ff0c595
2

bubmuoreka [IOK

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

bubnmoteka IHOK

https://m.edsoo.ru/ff0cSc3
6


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

33

34

35

36

37

38

39

40

[IepBb1ii 3aK0H
TEPMOJUHAMUKH U €TO0
IIPUMEHEHNE K
M30IpoLeccaM

Heobparumocts nporeccos
B npupoe. Bropoii 3akoH
TEPMOJUHAMUKHU

[Ipunuun nevicteus u KIT/
TEMJIOBOI MAIlIMHEI

Huxn Kapuo u ero KITJ{

OKOJOTUUECKHE HpO6J'IeMI>I
TCIIOSHCPTCTUKHN

O6o0maromuii ypok
«MornekynsipHas Gu3MKa.
OCHOBBI TEPMOTUHAMUKI

KoHTposnbHas paboTa 1o
TeMe «MoJeKyspHast
¢usnka. OCHOBBI
TEPMOMHAMUKIY

[Tapoo6pazoBanue u
KoHAcHcauus. Mcnapenue u
KUTICHHUE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cSefc

bu6moreka [IOK
https://m.edsoo.ru/ff0c623
0

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

bu6mmoreka IIOK

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

bubauoreka IIOK
https://m.edsoo.ru/ff0c6as
0

bubnuoteka IHOK
https://m.edsoo.ru/ff0c63b
6



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

41

42

43

44

45

46

AOcoiroTHas 1
OTHOCUTCJIbHAA BIIAKHOCTDH
BOo31yxa. HaceieHHbIi nap

Teépnoe teino.
Kpucrannmueckue u
amop(HbIe Tena.
AHUM30TPONHUS CBOMCTB
Kpuctajuos. JKuakne
kpuctayisl. CoBpeMEHHbIE
MaTepuabl

IInaBneHue n
KpUCTAJUIN3alus. YielbHas
TEIUIOTAa IIJIABICHUS.
CyOnmumanus

YpaBHEHHE TEIOBOTO
OanaHca

DJeKTpu3aIus Ted.
DnekTpuyeckuii 3apsa. /sa
BHUJA JJICKTPUUYECKUX
3apsaa0B

[IpoBOgHMKY, TUITEKTPUKHU
Y TIOJIyITPOBOAHUKH. 3aKOH
COXpPaHEHUS AEKTPUIECKOTO
3apsa

bubmuoreka [IOK

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

bub6moreka LIOK

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

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c670
8

bu6moreka [IOK
https://m fi 2
0

bubauorexa IIOK

https://m.edsoo.ru/ff0c6be
c

bubmuoreka [IOK

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


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

47

48

49

50

51

52

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

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

Pab6ora cmn
ANEKTPOCTATUYECKOTO TOJISI.
ITorenmuan. Paznocts
MOTEHIMAIOB

HpOBOI[HI/IKI/I N JUDJICKTPUKU
B DJIEKTPOCTATUYECKOM IOJIE.
Jvsnexkrpuyeckas
MPOHUIIAEMOCTD

DNEKTPOEMKOCTb.
Konpnencarop

DIeKTPOEMKOCTD MJIOCKOTO
KOHJIeHCATopa. DHeprus
3apsKEHHOT0 KOHJIEHCATopa

bubmuoreka [IOK

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

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

bubmoreka [JOK

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

bu6mmoreka IIOK

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

bubnuoreka [IOK
https://m.edsoo.ru/ff0c712
6

bu6mmoreka IIOK

https://m.edsoo.ru/ff0c72¢
0


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

53

54

55

56

JlaboparopHas pabora
"Usmepenue
3IEKTPOEMKOCTH
KOHJeHcaropa"
[Ipuniun nerictBus u
pUMEHEHNE
KOHJICHCATOPOB,
KOTIMPOBAJILHOTO armapara,
CTPYWHOI'O IIPUHTEPA.
DJIeKTpOCTaTUYECKas
3ammuTa. 3a3eMIICHUE
AJIEKTPONPUOOPOB

DIEKTPUYECKUN TOK,
YCIJIOBHSI €TO
CYILIECTBOBAHHS.
[TocTtosunsIi TOK. CHita
Toka. Hampspkenue.
Conporusnenue. 3akoH Oma
JUTSl y4acTKa LETH

ITocaenoBarenpHOE,
napajuieIbHOe, CMEIIaHHOE
COCIMHEHUE ITPOBOTHHKOB.
JlaGoparopnas paboTa
«3yueHne cMemaHHoro
COCITMHEHUS PE3UCTOPOB

0.5

Bbu6moreka IIOK
https://m.edsoo.1u/ff0c74f
0


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

57

58

59

60

61

PaGora u MoIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

3akoH Oma Jj1s1 TOJTHOM
(3aMKHYTOM) J1€KTpUUECKON
uenu. KopoTkoe 3ambikaHue.
Jlabopatopnas pabota
«M3mepenne I/1C
HWCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHUBIICHUS

Pe3epBHbIii ypok.
Konrtponphas padora o
TeMe "DIeKkTpoauHaMuKa" /
Bceepoccuiickas
poBepoyHas pabora
Ob6o06maromuit ypok
«DNeKTpOTUHAMUKAY /
Bceepoccuiickas
npoBepoyHas pabora

DEeKTpOHHAs IPOBOJUMOCTD
TBEPIBIX METAJLIOB.
3aBUCUMOCTh
COIIPOTHUBIICHUS METAJIJIOB OT
TeMIIepaTyphl.
CBepX1npoBOAMMOCTb

0.5

bubnuoreka [IOK

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

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae
0

bu6moreka IJOK
https://m fi
6

bubauorexa IIOK

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


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

62

63

64

65

66

DNEKTpUUYECKUNA TOK B
BakyyMe. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

[TonynpoBogHUKH, HX

coOCTBEHHas ¥ MpUMeCHas
npoBoANMOCTh. CBOWCTBA

p—n-niepexona.
[TomynpoBoHUKOBBIE
npubOopHI

DNEeKTpUYECKUNA TOK B
pacTBOpax M pacriaBax
ANEKTPOIHUTOB.
DNeKTPOTUTHIECKAS

JUCCOITHAIUs. DJIEKTPOIIN3

3JI€KTpI/I‘-ICCKI/II7I TOK B ra3sax.

CaMOCTOSTEIBHBINA U

HECAMOCTOSTEbHBIN pa3psl.

Monuus. ITmazma

DneKTpruYecKue MpuOopsl U

YCTPOMCTBA U UX

IMPaKTHUYCCKOC IPUMCHCHUC.

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

bu6muoreka [IOK

https://m.edsoo.ru/ff0c82b
a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c84a
e

bubmunorexa IIOK
https://m.edsoo.ru/ff0c86fc


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

[IpaBuia TexHUKHU
0e30MmacHOCTH

KonTponbhas paboTta 1o

TeMe «DIEKTPOCTATHKA. bubnuoreka [IOK
67 [TocTosaHHBII 1 1 https://m.edsoo.ru/ff0c8a8
aneKTpuueckuil Tok. Toku B a

Pa3IMYHBIX Cpeaaxy»

68 O6006marmui ypok no | bubnmoreka [IOK
temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
E KOJIMYECTB
OBIIEE KOJI CTBO 68 5 4

YACOB I10 ITPOI'PAMME


https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
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. Bzaumopeiicteue
MTPOBOTHUKOB C TOKOM

Jlaboparopnas pabota
«M3y4yeHne MarHuTHOTO
TIOJISI KATYIIKH C TOKOMY

JlelicTBHE MAarHUTHOTO TOJISI
Ha MPOBOJHUK C TOKOM.
Cuna Ammepa.
JlaGopatopnas pabota
«HccaenoBanue nelicTBUA
MOCTOSIHHOTO MarHuTa Ha
PaMKy 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

bubmmoreka [JOK
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
WHIYKIAA. 3aKOH
3IEKTPOMarHUTHOU
uHaykuun Papanest

JlabGopatopnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM
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,
3JIEKTPOJBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHII, MHITYKIIHOHHAS
neyb

O60061marmui ypok
«MarsuTHoe moe.
DNeKTpOMarHuTHas
WHTY KIS

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

CB0OOIHBIE MEXaHUYECKHUE
xosiebanus. 'apMoHHYeckue
KosnebaHus. YpaBHEHHE
rapMOHUYECKHX KOJIeOaHUH.
[IpeBpanienue 3uepruu

bu6moreka [JOK

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

bubmoreka [JOK

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

bubmoreka [IOK
https://m.edsoo.ru/ff0caf06



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

Jlabopatopnas pabota
«Hccnenosanue
3aBUCHUMOCTH IIEpHo/ia
MaJIbIX KoJieOaHU# Tpy3a Ha
HUTH OT JUTUHBI HUTH U
MAacchl Tpy3a»

KonebarenbHbIN KOHTYP.
CB0OOIHEIE
AIEKTPOMAarHUTHBIC
KOJICOAHUS B HJICAIbHOM
KoJIe0aTeIbHOM KOHTYPE.
AHaNOrust MeX1y
MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMU
KOJIeOaHUAMU

®opmyna TomcoHa. 3akoH
COXpaHEHUS YHEPTHH B
HIeaIbHOM KoJie0aTeIbHOM
KOHTYpE

bubmmoreka [JOK

https://m.edsoo.ru/ff0cb82
0

bubauoreka [IOK
https://m.edsoo.ru/ff0cb9c
4



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

16

17

18

19

IIpencrasnenue o
3aTyXaroLMX KoJeOaHUsX.
Brinyxnennsie
MEXaHMYECKUE KOJIeOaHusI.
Pe3onanc. BeinyxacHHbIE
3JIEKTPOMAarHUTHbIE
KoJIe0aHus

IIepeMeHHBIN TOK.
CunycouanbHbIA
IIEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEHCTBYIOLIEE 3HAYCHUE
CHJIBbI TOKA Y HANPSHKEHUS

Tpaucdopmarop.
IIpownsBoacTBo, nepenaya u
notpebieHue
AIEKTPUYECKON SHEPTUH

YerpoicTBo u
MPAKTUYECKOE TPUMEHEHUE
AIEKTPUYECKOTO 3BOHKA,
reHepaTopa MnepeMeHHOro
TOKAa, JIMHHUH
3JIEKTporiepeaad

bubmmoreka [JOK
https://m.edsoo.ru/ff0cbby
6

bubaunoreka [IOK

https://m.edsoo.ru/ff0cbd3
4

bu6moreka [JOK

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


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

20

21

22

23

24

DKOJIOTMYECKHUE PUCKH TIPU
IIPOM3BOJICTBE
eKTpo3Heprun. Kynerypa
UCIIOJIb30BaHUS
JJIEKTPOIHEPIUH B
[IOBCEHEBHOM KU3HU

MexaHn4yecKkue BOJTHBI,
YCIJIOBHSI paclpOCTPaHEHUSI.
[Tepuon. CxopocTb
pacpoCTpaHEHUs U IJIMHA
BoIHBL. [lonepeunsie u
MPOJIOJILHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa.
I'pomkocTh 3ByKa. Bricora
ToHa. TeMOp 3ByKa

SHCKTPOMaFHI/ITHBIe BOJIHHI,
HUX CBOMCTBA U CKOPOCTB.
IIIxana QJICKTPOMArHUTHBIX
BOJIH

[IpyHIMIIBI paIMOCBA3U U
TeneBuneHus. Pazsurue
CPEACTB CBSI3H.
Pagnonokanus

bub6moreka [IOK
https://m.edsoo.ru/ff0ccad4

bubmuoreka IIOK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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26

27

28

29

30

KonTponbhas pabora
«Kosebauus v BOJTHED)

[IpssMmonuHeitHOE
pacrpocTpaHeHHE CBETA B
OJIHOPOJIHOM cpenie.
TodeuHbIlT HICTOYHHUK CBETA.
JIyu cBera

OtpaxeHue cBeTa. 3aKOHbI
OTpa)KEHUs CBETA.
[TocTpoenune nzo0OpakeHui
B IIJIOCKOM 3€pKajie

[Ipenomnenue ceera.
[TonHoe BHyTpeHHEE
otpaxxeHue. [IpenenpHbIi
YTOJI IOJIHOTO BHYTPEHHETO
OTpaKEHUs

JlaGopatopnas pabota
«3mepeHne mokazarens
MIPEIOMIICHUS CTEKIIa»

JInnzsl. [locTpoenue
M300pakKeHH B JIMH3E.
®opmyra TOHKOU JIMH3BI.
VYBenuueHue JIMH3bI

Bbu6mmoreka [IOK
https://m fi

bu6muoreka [IOK
https://m.edsoo.ru/ff0cd35
0

bubmmoreka [JOK
https://m.edsoo.ru/ff0cd4e
0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd 716

bubmmoreka [JOK
https://m.edsoo.ru/ff0cd67
a

bubaunoreka [IOK

https://m.edsoo.ru/ff0cdd1
€


https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
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
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32

33

34

35

36

37

Jlabopatopnas pabota
«Hccnenosanue CBONMCTB
M300paKEHUN B JTMH3AX)»

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

WuTepdepenmus ceera.
Hudpaxius ceera.
JudpakionHas pemeTka

[TonnepeyHOCTH CBETOBBIX
BoJIH. [lonsipusanus ceera

OnTuueckue npudoOps U
YCTPOMCTBA U YCIIOBUS UX
0€301MacHOr0 MPUMEHEHHS

I'panuLBl IPUMEHUMOCTH
KJIaCCUYECKON MEXaHHUKH.
[TocTynarsl cienuanbHON
TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTEIILHOCTD
OJTHOBPEMEHHOCTH.

bu6moreka [JOK

https://m.edsoo.ru/ff0ced2
2

bubmuoreka IIOK
https://m.edsoo.ru/ff0cf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bubmuoreka IIOK
https://m.edsoo.ru/ff0cfad?2


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
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39

40

41

42

43

3aMmeyIeHHEe BpEMEHU U
COKpalCHUC IJINHBI

OHeprus U UMILYJIbC
PENATUBUCTCKON YaCTHUIIBI.
CBsi3b Macchl ¢ 3Hepruen u
UMITYJIECOM. DHEPTHUs TIOKOS

Konrtponbshas padora
«Onrrka. OCHOBBI
ClieliMajIbHOM TEOpUHU
OTHOCHUTEIBHOCTH

®ortonsl. Popmyia [1nanka.
DHeprus U UMIynbc (oToHa

OTKpbITHE U HCCTIEI0BAaHUE
dbotordpdexra. OnbrTer A. T.
CroneroBa

3akonsl hoTtorddexra.
YpaBHeHue DUHIITEHHA 1J1s1
dhotorpdexra. «KpacHas
rpanuna» Gpotorddexra

Hasnenue cera. OnbiTh 1.
H. JlebeneBa. XumMuueckoe
JICVICTBUE CBETA

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

bubmuoreka IJOK
https://m ffOcfi

bu6muoreka IIOK
https://m.edsoo.ru/ff0cfel16

bu6muoreka IIOK
https://m.edsoo.ru/ff0cffc4

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0d015

€

bubmmoreka [JOK
https://m.edsoo.ru/ff0d04a
6



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
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48

TexHuueckue ycTpoucTBa u
MPAaKTHYECKOE MPUMEHEHHE:
(hotornemMeHT, POTOAATUHK,
coJIHe4Has 6arapes,
CBETOAMO/

Perenue 3aga4d mo reme
<<3J’I€M€HTI>I KBaHTOBOfI
OIITUKN)»

Monens aroma ToMcoHa.
OmnsiTel Pesepdopna no
PaCCesTHUIO O-9aCTHII.
[InanerapHas Mozens aToma

[Toctynarst bopa

W3nydeHune u nomonicHue
(hoTOHOB MpH Mepexoe
aToma ¢ OJHOIO ypOBHS
SHEPIuM Ha Ipyrou. Bunasl
CIIEKTPOB

bub6mmoreka [IOK

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

bu6mmoreka LIOK

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

bubmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bub6moreka [JOK
https://m.edsoo.ru/ff0d0afa


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
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50

51

52

BoaHOBEIE cBOMCTBA
yactull. Bonusl ne bpoitns.
KopmnyckynsipHo-BOIHOBO#
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHHE

OTKpbITHE
pannoakTUBHOCTH. ONBITHI
Pesepdopna no
OTIpeICJIEHUIO COCTaBa
PaZMOAaKTUBHOTO U3TYYCHUS

CgoiicTBa anbda-, 6era-,
FaMMa-I/I?,JIyLIeHI/IH. BJ'II/ISIHI/IC
paI[I/IoaKTI/IBHOCTI/I Ha
JKHUBBIC OpFaHI/ISMBI

OTKpbITHE IPOTOHA U
HenTpoHa. M30Tonsl.
Anbda-pacnai.
DJIEKTPOHHBIN 1
NO3UTPOHHBIN OeTa-pacnal.
I'amma-usnyuenue
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8
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55

OHeprus CBA3U HyKJIOHOB B
sanpe. SnepHble peakuuu.
SnepHslil peakTop.
[Ipob6aembl, NEpCIEKTHBHI,
JKOJIOTMYECKUE aCIIEKThI
SAIEPHOU SHEPTETUKHU

DieMEeHTapHbIE YaCTHUIIbI.
OTKpbITHE TO3UTPOHA.
Mertonabl HAOTIOACHUS U
perucrpanuu
3JICMCHTapHBIX qacTui.
Kpyrnslii cron
((q)}IHI[aMeHTaJ'II)HI)IG
B3auMoxencTeus. EquHcTBO
(hU3UIECKON KapTUHBI
MHUpa»

DTanbl pa3BUTHS
actponomuu. [TpuknagHoe
Y MHUPOBO33pPEHYECKOE
3HAUECHUE acTpoHOMUU. Bup
3BE3mHOrO HebOa. Co3Be3aud,
SpKHE 3BE3/IbI, TNIAHETHI, UX
BUIUMOE JIBIKCHUE.
ComnHeuHas cucTema

bubmmoreka [JOK
https://m.edsoo.ru/ff0d135
6

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e3
8
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58

59

60

Comnne. ConHeuHas
AKTUBHOCTH. ICTOYHUK
sHepruu CoJiHIIa U 3BE3N

3BE31bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
TTIaBHOM
MOCJIEA0BATEIHHOCTH.
BuyTtpenHee cTpoeHue
3B€31. CoBpeMEHHbIE
MPEICTABICHUS O
MPOUCXOXKICHUH U
spoimonyu CoJIHIA U 3BE3NT

Mnineunsii [Tyt — Hamma
T'amaktuka. Ilomoxenue u
nBkenre ConHia B
I'amaktuke. I'anakTukw.
U&EpHbie AbIPHI B apax
rajakTHK

Bcenennas. Pazberanue
rajakTuk. Teopus
Bbonbioro B3phiBa.
PenukToBoe usiyuyeHue.
MeraranakTuka

Hepemiennsie mpoGneMsl
aCTPOHOMUU



61

62

63

64

Konrtponbshas padora
«DNEMEHTHI aCTPOHOMHH U
acTpOPU3UKNY

Ob6o06maromuit ypok. Ponb
(hM3HMKYU ¥ aCTPOHOMHUH B
9KOHOMMYECKOM,
TEXHOJIOTUUECKOM,
COLIMAJIbHOM M ATUYECKOU
chepax mesTenbHOCTH
YyeJioBeKa

O6o06matomuii ypok. Posb
1 MeCTO (PU3HKHU U
ACTPOHOMUU B
COBPEMEHHOM HAy4YHOU
KapTHHE MUpa

Ob6o6maromuii ypok. Ponb
¢bu3nveckoit Teopun B
(hopmMupoBaHUHT
MPEACTABICHUH O
(bu3mvecKoil KapTUHE MUpa
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66

67

68

O6o06matomuii ypok. Mecto
(bu3nuecKoil KapTHUHBI MUPa
B 001IEM Py
COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX
MPEACTABICHUI O PUPOAE

MarunuTHO€ noe.
DJeKTpoMarHuTHas
WHIYKIUS

OnTuka. OCHOBBI
CIIELUAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH

KBanToBas pusuka.
DJeMEHTHI aCTPOHOMUU U
acTpoU3UKI

OBIIEE KOJIMYECTBO
YACOB I10O ITPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMOBI

10 KVIACC

Kox nposepsiemoro

pe3yabTara

10.1

10.2

10.3

10.4

IIpoBepsieMble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHUS OCHOBHOI
00pa3oBaTeJIbHOM MPOrpaMMbI CpPeIHEro 001ero 00pa3oBaHus

JleMOHCTpUpPOBaTh Ha MPHUMEpax pojb U MECTO (PU3UKH B (OPMHUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHUHBI MHpA, B Pa3BUTHUH COBPEMEHHOH TEXHUKH

Y TEXHOJIOTUM, B MPAKTUYECKOU IESITETbHOCTH JIFOJEH

Y4uuThIBaTh TpaHUIBI TPUMEHEHUS H3YYEHHBIX (DU3HUECKUX MOJeNeH:
MaTepuaibHas TOYKa, MHEepIMaIbHas CUCTEMa OTCYETa, aOCOIIOTHO TBEPI0E
TEJO0, UACATBHBIN Ta3; MOJIETU CTPOCHHUS Ta30B, KUJIKOCTEH W TBEPABIX TEII,

TOYEUHBIH ANEKTPUUYECKU 3apsi — IPH pelieHNH (PU3NIECKUX 3a1ad

Pacnio3naBate ¢usnveckue sBIeHUS (TPOLECChl) M OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOEHUS
BELIECTBA M JJIEKTPOJAMHAMUKHA: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
IPSMOJIMHEMHOE [JBW)KEHUE, CBOOOAHOE MAaJCHHE TeJl, JABHKEHHE IIO
OKpYXXHOCTH, WHepIus, B3aumojeictBue tei;, auddysus, OpoyHOBCKoe
JBIKEHHUE, CTPOCHUE >KUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE pPABHOBECHE, MHCIIApEHUeE,
KOHJICHCAs, IUIABJICHUE, KPUCTAJUIN3aLNsA, KUIICHUE, BIAKHOCTh BO3/yXa,
MOBBILLICHUE JABJICHUS T'a3a IPU €r0 HarpeBaHUU B 3aKPHITOM COCYAE, CBA3b
MEX1y NapamMeTpaMu COCTOSHUS ra3a B M30Ipolieccax; 3JIEKTpU3aLus Tel,

B3aHMOHeﬁCTBHe 3apsa10B

OnuceiBaTh MEXaHUYECKOE JABMXKEHUE, HCTONb3YS (PU3HMUECKUe BEIMYUHBI:
KOOpAMHATa, IIyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUa,
UMITyJIbC  TEJa, KHHETUYECKas DOHEprus, IOTCHLUMAIbHAs DJHEPIusd,
MexaHuuyeckas paboTa, MeXaHMYecKass MOIIHOCTb; IIpU  ONUCAHUHU
MPaBWJIbHO TPAaKTOBaTh (PU3UYECKUN CMBICI HUCHOJIb3YyEMbIX BEIMYUH, HUX
00O3HAYEeHUSI M EIMHHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME ITAHHYIO

(pI/I3I/I‘ICCKyIO BCJIMYHHY C APYTUMU BCIMYNHAMU



10.5

10.6

10.7

10.8

10.9

OnuceiBaTh M3yY€HHBIC TEIUIOBHIE CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS,
UCTIONB3Ys (PU3UYECKUE BEIMUYMHBI: JaBJIEHUE Ta3a, TeMIeparypa, CpenHss
KHUHETHUYECKast SHEPTHs Xa0TUYECKOTO JIBIKEHUS MOJIEKYT,
CpEIHEKBapaTUYHasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS
sHeprusi, pabora rasza, KOA(D(UIMEHT MONE3HOTO ACUCTBUS TEIUIOBOTO
JBUTATENsI; MPU ONKUCAHWU MPABWIBHO TPAKTOBaTh (PU3UUYECKUN CMBICIT
WCIIONIb3YEMBIX BEJIMYMH, HX 0003HAYCHUS U CIIUHUIIBI, HAXOIUTH (POPMYIIBI,

CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTHMHU BEIUIHMHAM

OnuceiBaTh  M3yu€HHBIE  ANEKTPUYECKHWE  CBOIICTBa  BemlecTBa U
ANIEKTPUYECKUE SIBJICHUS (IIPOLECCHI), MCTONB3yS (hU3NYECKUE BEITMYMHBI:
WIEKTPUUECKUN  3apsifl, DIJIEKTPUYECKOE II0JI€, HAINPSHKEHHOCTh IO,
MIOTEHIMAJ, PA3HOCTh IIOTEHLMAJIOB; IIPU OIMCAHUU IIPABUIBLHO TPAKTOBATh
(bu3NYeCKUl CMBICI UCIIONB3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €UHUIIBL;
yKa3bpIBaTh (HOPMyYIbI, CBSA3BIBAIOIIME MAHHYIO (DU3UYECKYIO0 BEIMYUHY C

APYT'UMH BCIMYNHAMU

aHAJTM3UPOBATh (HPU3UUYECKHUE TPOIECCHl M SIBIICHUS, UCTIONB3Ysl (hU3UUECKUE
3aKOHBl W TPUHUUIBL 3aKOH BcemupHoro tsarotenus, I, II u III 3akoHbI
HproroHa, 3aKOH COXpaHEHHsS] MEXaHWYECKOW 3HEPTUM, 3aKOH COXPAHEHUS
HMMITyJIbCA, TPUHIMO CYNEPHO3UIUU CHJI, TMPUHLUI PABHONPABUS
WHEPIHUATBHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-KMHETHYECKYID TEOPHIO
CTPOEHHUSI BEIIECTBA, TAa30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOU
SHEPTUM TEIUIOBOTO JBMKCHUS MOJIEKYNl C aOCONIOTHON TemrmepaTrypow,
MEPBbII 3aKOH TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3aps/a,
3akoH KyloHa; mpu 3TOM pa3iudarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0
MaTeMaTU4YECKOE  BBIpAXKEHHE U ycioBuUd  (TpaHuIbl, 00IacTH)

MNPUMCHUMOCTHU

OOBSICHATE OCHOBHBIC MPHHLUUIBI ACWCTBUS MAaIlMH, OPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  YCJIOBUS HMX  0€30MacHOro

HCIIOJIBb30BaHUA B HOBCCHHGBHOﬁ KHN3HU

BBINONHATE 3KCIIEPUMEHTBI TI0 HWCCICNOBAHUIO (U3NYCCKUX SIBICHUN H
MIPOIIECCOB C MCIIOJIL30BAHUEM IPSIMBIX M KOCBEHHBIX N3MEPEHHIA; TPHU ITOM
dbopMynrpoBarh mpodiieMy (3a/ady) W THUIOTE3y Y4eOHOTO 3KCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000pyI0BaHUs, IPOBOIUTH OIBIT U

(bopMyIHpOBaTh BHIBOIBI



10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

OC}’HIGCTBJ'ISITI) MMpAMBIC U KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJINYNH,
pu 5TOM BBI6I/IpaTB OIITUMAJIBHEIH CII0CO0 HU3MCPCHUA U HUCIIOJIB30BATh

HU3BCCTHBIC MCTOABI OLICHKHA HOFp@H.IHOCTCfI I/ISMepeHI/Iﬁ

HccnenoBarh  3aBUCUMOCTH  MEXIY (U3NYECKUMH  BEITUYMHAMU C
WCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHHM; TpU STOM KOHCTPYHPOBATh
YCTaHOBKY, (HKCHUpOBaTh  pe3yJbTaThl  TOJYYEHHOW  3aBHCHUMOCTH
(u3MYeCKNX BETUYMH B BHUJIE TaOMUI] W TpaduKoB, JelaTh BBIBOIBI IO

pe3ylibTaTaM UCCICAOBAHUA

CoOmonath mpaBuia 6€30MacHOTO TPyAa MPHU MPOBEIECHUH UCCIIEIOBAaHUN B
pamKax y4ueOHOro SKCIepUMEHTa, yueOHO-UCCIIe0BaTENbCKOM U MPOESKTHOM
NEeSTeIbHOCTH C  HCIOJIb30BAaHUEM  U3MEPUTEIbHBIX  YCTPOWCTB U

naboparopHOTo 000PYI0BaHUS

Pemate pacuérHple 3amauM C SIBHO 3aJaHHON (DU3MYECKOH MOMEINbIO,
UCTIONB3Ys (PU3UUYECKHE 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHaJN3a yCIOBUSA
3aJja4M BEIOUPATh (PU3UUECKYIO MOJIENb, BBIACIATh (PU3NUECKHUE BEIIMUUHBI U
dbopMynbl, HeoOXomuMmble sl €€ pelIeHHs, NIPOBOAUTH pacu€rbl U

OIICHUBATLH PCAJIBbHOCTD IMMOJTYYCHHOI'O 3HAYCHUA (1)H3quCKOfI BCIIMYHHBI

Pemarp KauyeCTBEHHBIE 3a7a4u: BBICTPANBaTh JOTUYECKHU
HENPOTUBOPEUYMBYIO ILEMOYKY PACCYXKIACHUW C ONOPOM Ha W3YUYEHHbIE

3aKOHBbI, 3dKOHOMEPHOCTH U (I)I/ISI/I‘IGCKI/IG SBJICHUA

Hcnonp3oBaTh  mpU  pelIeHMH  y4eOHBIX  3aJad  COBpPEMEHHBIE
MHQOPMALIMOHHBIE  TEXHOJIOTMH  JAJs  TOHMCKA, CTPYKTYpPHUPOBaHUS,
UHTEpIpEeTallM U MpeJICTaBlIeHUs Y4YeOHOH U  Hay4YHO-TIOIMYJSPHON
uHPOpPMALIMU, TIONYYEHHOW W3 pPa3IMYHBIX HCTOYHHKOB; KPUTHUECKU

AHAJIU3UPOBATH MMOJYYACMYIO I/IH(I)OpMaLII/IIO

[TpuBOIUTH PUMEPHI BKJIA1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB
B DPa3BUTHE HAayKH, OOBSICHEHHE IPOLECCOB OKPY)KAIOLIEro MHUpa, B

Pa3BUTHUEC TEXHUKHU U TEXHOJIOT UM

Hcnonp30BaTh TeopeTHYECKHE 3HAHUA MO (pHU3MKE B TOBCETHEBHOM JKH3HU
s oOecrieyeHusi O€30MacCHOCTH Mpu  oOpameHuu ¢ npudopaMu U
TEXHUYECKHUMH YCTPOHCTBaMH, Ui COXPAHEHUS 3IO0POBBSI U COOIIONCHUS

HOPM 5KOJIOTHYCCKOT0 MOBECACHUS B Oprxcanmeﬁ cpeaec



10.18

11 KUIACC

Koa nposepsiemoro
pesyabrara

11.1

11.2

11.3

PaGorare B Tpynrie € BBIIOJIHCHUCM PA3JIMYHBIX COIHUAJIBHBIX pOJIGfI,
IJIaHUPOBATDH pa60Ty rpyInimbl, pailMOHAJIbHO PAaCHpCACIIATh 00SI3aHHOCTH U
INIaHUPOBaTh JACATCIBHOCTh B HECTAHAAPTHBIX CUTyalUsaAX, aICKBATHO
ONCHUBATL BKJIAA KaXIAOro M3 YYaCTHUKOB TpPyHIbl B PCHICHUC

paccmarpuBaeMon TPOOIEMBI

IIpoBepsieMble MpeIMeTHBIE Pe3yabTAThl 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEro 001IIero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpHUMEpPax pojib U MecTo (pU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4HOW KapTHHBI MHUPA, B Pa3BUTHUU COBPEMEHHON TEXHHUKHU
U TEXHOJOTHH, B IPAKTUYECKOM IEATEIBHOCTU IIIOACH, LEIOCTHOCTh U

€IUHCTBO (PU3NYECKON KapTUHBI MUpa

Y4uuThBaTh TpaHUIBl TPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOeNeH:
TOUCYHBIA DJICKTPUUECKUN 3apsij, sAepHas MOJENb aroMma, HYKIOHHas

MOJIeNTb aTOMHOTO $i/Ipa MPH peleHNH HU3NIECKUX 3a71a4

Pacnio3naBath ¢usnueckue siBIeHUs (IPOLEcChl) M OOBICHATh UX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMHKH W KBAaHTOBOW (DM3UKHU: OJIEKTpHYUECKast
MPOBOIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MarHUTOB, AJICKTPOMArHUTHAsT MHAYKIIHS, CHCTBUEC
MarHUTHOTO TOJS Ha TMPOBOAHUK C TOKOM M JBWXKYIIWICS 3apsn,
AIIEKTPOMATHUTHBIC KoJIeOaHMsI " BOJTHBI, MPSIMOJIMHEHHOE
pacmpoCcTpaHeHHe CBeTa, OTPaKCHHE, NPEIOMIICHUE, HHTepPEepeHIINS,
nudpakius ¥ TOISIPU3aLUs CBETa, TUCIIEPCUsT CBETa, (POTOICKTPHUYCCKHIA
addekr (dhorodddexT), cBeToBOE IaBlIeHHE, BO3SHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOPOAA,  €CTECTBCHHassT WM HMCKYCCTBEHHAs

PaaOaKTUBHOCTDH



11.4

11.5

11.6

11.7

11.8

OnuceiBaTh M3y4YeHHBIE CBOICTBa BellecTBa (IEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHUE, JJIEKTPUUYECKYI0 MPOBOJMMOCTH DPA3IMYHBIX Cpel) H
ANIEKTPOMArHUTHBIE  SIBIEHUS  (TPOILECCHI), HWCHONB3yS  (PU3UUECKUe
BEJIMYUHBI: AJIEKTPUUECKUH 3apsij, CUjla TOKa, JIEKTPUUYECKOE HAIMpPSKEHUE,
ANMEKTPUYECKOE COMMPOTUBIIEHNE, Pa3HOCTh NoTeHuanoB, JJIC, padora Toka,
HWHAYKIOWA MAaroHuTHOIO IIOJIA, CHUJIa AMnepa, cujia HopeHua, WHAYKTHUBHOCTDH
KaTyIlIKH, SHCPrus 3JICKTPUICCKOIO U MAarHuTHOT'O HOHGﬁ, Nnepruoa 1 4actora
KonebaHuii B KoJeOaTeNbHOM KOHTYype, 3apsl U Cuila TOKa B Ipolecce
TapMOHMYECKHUX 3JIEKTPOMArHUTHBIX KoseOaHuil, POKycHOE paccTosiHhE U
OINITHYCCKad CHJIa JIMH3BI; TIIPU ONHUCAHUW T[IPABUJIBHO TPAKTOBATbH
(bH3I/I‘leCKPII>'I CMBICJI UCITIOJIB3YCMBIX BCIIMYWH, UX 0603Ha‘-I€‘HI/I$I 1 CAUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIME NAHHYIO (DU3MUYECKYIO BEIUYUHY C

APYT'UMH BE€IWYMHAMU

OnuceiBaTh H3y4YEHHBIE KBAHTOBBIE SBICHHA M IPOLECCHI, HCIONb3YS
(u3nyecKre BEJIMYMHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrusi MU UMIYIbC (OTOHA, MEPHOI NOIypacnasa,
JHEpPrusl CBSI3U AaTOMHBIX SEp; NPH OINUCAHWUU NPABWIBHO TPAKTOBATh
(Gu3NYeCKUii CMBICI MCIIOIb3YEMBbIX BEIMYMH, UX 0003HAYCHUS U €IUHULIbI;
yKa3bIBaTb (DOPMYIIbI, CBSI3bIBAIOIIME JIAaHHYIO (DU3MUECKYIO BEIMYHHY C

APYTUMH BCIMYNHAMU, BBIYUCIIATH 3HAYCHUC (1)I/I3I/I‘ICCKOI>'I BCJIMYHHBI

AHanmm3upoBaTh (GU3NUECKHE MPOLECCH U SBICHUS, HCIIOB3Ys (PU3UIECKHE
3aKOHbBl M TPUHOMIBL 3akoH OMa, 3aKOHBI IOCIIEAOBATEIbHOTO |
napasuieNbHOTO COeIMHEHUs NTPOBOTHHUKOB, 3aKkoH Jlkoyns — JleHa, 3akoH
SNIEKTPOMAarHUTHON WHIYKIWHU, 3aKOH NPSIMOJIMHEHHOTO PacnpOCTpPaHEHHS
CBETa, 3aKOHBI OTPAKECHHs CBETA, 3aKOHBI MPEIOMIICHHUS CBETa, YPaBHEHHE
OnHmTeitHa s doroddderra, 3aKOH COXPAHEHUS DSHEPruH, 3aKOH
COXpaHEHUs MMITYJbCa, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOro 3apsja, 3aKOH
COXpaHEHHsT MacCOBOTO YHCJA, MOCTyNaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaza; NMpH 3TOM pa3Iu4aTh CIOBECHYIO (DOpPMyTHpPOBKY 3aKOHA, €ro
MareMaTu4eckoe  BbIpaXKEHHE W ycloBHA  (TpaHUIB,  001acTH)

NMPpUMCHUMOCTH

OHp CACIATDb HalpaBJICHUC BCKTOpa HHAYKOUHW  MArdnlTHOI'O I10JIA

MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u crutbl JIopeHia

CTpOI/ITb 1 OIINCBIBATH I/1306pa)KeHI/Ie, CO371aBacMOC IINIOCKHMM 3CPKaJIOM,

TOHKOU JIMH30M



11.9

11.10

11.11

11.12

11.13

11.14

11.15

11.16

BrimonHsaTs SKCICPUMECHTHI IO HCCICAOBAHUIO (I)I/I3I/I‘-I€CKI/IX SIBJICHUU U
MPOLIECCOB C UCTIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IPU ITOM
dhopmynmupoBaTh TpobiieMy (3aady) ¥ THIOTe3y YU4eOHOTo SKCIEpPHUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000pYI0BaHHUS, IPOBOIUTH OIBIT U

(hopMyIHPOBATH BEIBOJIBI

OC}’HIGCTBJ'ISITI: MMPpAMBIC WU KOCBCHHBLIC U3MCPCHHA (1)I/I3I/I‘I€CKI/IX BCJINYNH,
Ipu 5TOM BLI6I/IpaTB OIITUMAJIBHEIH CII0CO0 HU3MCPCHUA U HUCIIOJIB30BATH

HU3BCCTHBIC MCTOABI OLICHKHU HOFpCH.IHOCTCfI I/ISMepCHI/Iﬁ

HccnenoBarh 3aBUCHMOCTH  (PU3MUYECKHUX BEJIMYMH C HCIHOJIB30BAHUEM
NOPSMBIX HU3MEpPEHHi; MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY, (PMKCHPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUJAE

Ta6J'II/IH n Fpa(l)I/IKOB, ACJIaTb BBIBOABI 11O PE3yJibTaTaM UCCICAOBAHUA

Cobmtonath mpasuiia 6€30MacHOro TpyJa MpH MPOBEICHUH UCCIEOBAHUN B
pamKax yueOHOro 3KCIIepUMEHTa, yUeOHO-UCCIIEI0BaTEIbCKOM U MPOEKTHON
NESATEIbHOCTH C  HCIOJb30BAHUEM  HM3MEPUTENBHBIX  YCTPOWCTB U

1abopaTopHOTro 000PYIOBAHUS

Pemare pacuérHbie 3amauu ¢ SIBHO 3aJaHHON (U3WYECKOW MOJEINbIO,
HCTIONB3ys (PU3HUECKHE 3aKOHBI M MPUHITUIIBI;, HA OCHOBE aHAJIM3a YCIOBHS
3a/1a4¥ BRIOUpaATh GU3HUECKYIO MOJIEIh, BBIICTATh (DU3NICCKIE BEIMUNHBI U
¢dbopmynel, HeoOXoaMMBIE JUIsI €€ pemieHHs, MPOBOAWUTH pacuéThl M

OICHUBATDH PCAJIBHOCTD MMOJIYUYCHHOI'O 3HAYCHUA (I)I/IBI/ILIeCKOI‘/’I BCIIMYHHBI

Pemiats Ka4yCCTBCHHBIC 3aJa4u: BBICTpanBaTh JOTHYCCKHU
HCIIPOTHBOPCUYHUBYIO ILCTIOYUKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bI/ISI/I‘IeCKI/IC SABJICHUA

Hcnonp3oBaTh  IpU  pelleHMH  Y4eOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIIMOHHBIE  TEXHOJOTHMM AN IOHMCKa, CTPYKTYpPHpPOBaHWS,
UHTEpOpETallMd M TPEACTAaBICHUA YYEeOHOH H  HAy4YHO-TIOMYJSPHOM
uHGOpPMALMY, TOJYYEHHOH M3 pa3IMYHbIX HCTOYHHMKOB; KPUTHUECKU
aHAJIM3UPOBATh MOIy4aeMy0 HH(POPMALIUIO

OOBACHATh IPUHLUIBI JEHCTBHS MaIlMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iauyaTh YCJIOBUS MX O€30IacHOr0 MCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU



11.17

11.18

11.19

[TpuBOIUTH IPUMEPHI BKJIA1a POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB
B Ppa3BUTUE HAyKu, B OOBACHEHHE MPOIECCOB OKPYXKAIOIIEro MHpa, B

Pa3BUTHUEC TEXHUKU U TEXHOJIOT UM

Hcnonp30BaTh TEOpETHYCCKHE 3HAHMS MO (PU3MKE B TIOBCEIHEBHOM YKH3HU
s obecrieueHUst 0€30MACHOCTH MpH  OOpalleHHH ¢ OpudbopamMu |
TEXHUYECKHUMHU YCTPONCTBAMH, /IS COXPAHCHHUS 3J0POBbS M COOIONCHUS

HOPM SKOJIOTHYECKOTO MOBEICHHS B OKpYIKaloIIel cpejie

PaGorare B Tpynime ¢ BBIIOJIHCHUCM PA3JIMYHBIX COIHUAJIBHBIX pOJIGfI,
IJIaHUPOBATH pa60Ty T'pyHIibl, paliuOHAJIBHO PpaCIpCaACIIATh 00SI3aHHOCTH U
IUIAaHUPOBATh ACATCIbHOCTb B HCCTAHAAPTHBIX CHUTyalUAX, aJICKBATHO
OINCHUBATL BKJIAaA KaXIAO0ro M3 YYaCTHUKOB TPYyIIIBI B PCIHICHUC

paccMaTrpuBaeMoid IPOOIEMBbI



ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Kox nposepsiemoro

IIpoBepsieMble 3JIeMeHTHI COTEPKAHUS
pa3nena JJIeMeHTa

OU3NKA 1 METOIbI HAYYHOT'O [TO3HAHU A

Oduzuka — Hayka o mnpupoie. HayuHble MeTOBI
- MO3HAHMS OKpYyKaromero mMupa. Poib skcrepumMeHTa u
TEOpUHU B MPOIECCE MO3HAHUS MPUPOIBL. DKCIEPUMEHT

B (u3mke

1 MopnenupoBanue (U3UYECKUX SBICHUH U TPOIECCOB.
Hayunsie tunorespl. PU3NYECKHUE 3aKOHBI U TEOPHUH.

- ['panunpl  OPUMEHHMMOCTH — (PU3MYECKHUX  3aKOHOB.

' [Ipuntun coorBercTBus. Pomb w Mecto ¢Gu3mku B

(bopMHpPOBaHUN COBPEMEHHOW HAy4YHOH KapTHHBI MUpA,

B MPAKTUYECKOM IESITEIbHOCTH JIIOJIEH
2 MEXAHHUKA
KUHEMATUKA

MexaHn4eckoe IBIOKEHUE. OTHOCUTEIBLHOCTD
2.1.1 MEXaHUYECKOTO IBIDKCHUS. Cucrema oTcuéTa.

Tpaekropus

Ilepememienue,  ckopocTb  (CpeoHsii  CKOPOCTb,
MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE MaTepHalibHOM
TOYKH, HX TMPOEKIMH HA OCH CHUCTEMBbI KOOpIUHAT.

2.1
CroxeHue nepeMenieHui U CII0KeHUE CKOPOCTEN



2.2

2.2.1

222

223

224

225

PaBHOMEpHOE M PABHOYCKOPEHHOE IPSMOJUHEIHOE
nBuwkenue.  I'paduxkm  3aBUCHUMOCTH  KOOPJAMHAT,
CKOPOCTH, YCKOPEHHs, IyTH U  IEpPEMEILEHUs

MaTCpPIaJII)HOI;'I TOYKH OT BPEMCHU

CBoOonHOe najzieHue. YCKOpeHre CBOOOIHOTO aAeHUs

KpuBonuneiinoe nBmxeHue. PaBHOMEpHOE [BH)KEHHE
MAaT€pUAIBHOM TOYKHM IO OKPYKHOCTH.  YIJIOBas
CKOpOCTh, JIMHENHas ckopocTh. llepron u wyacrora.

[lenTpocTpemMHUTENBHOE YCKOPEHNE

Texunueckue YCTpOﬁCTBaI CIIMAOMETP, JABUKCHUC

CHapsAa0B, HCIIHBIC U pEMCHHBIC IIEPCaAaAIN

[IpakTnueckue paborel. M3mepeHue MIHOBEHHOM
ckopoctu.  MccnenoBaHue — COOTHOILIEHUS — MEXKIY
IIyTSMH, IPOWIECHHBIMU TEJIOM 3a IIOCJIEI0BaTEIIbHBIC
paBHBIE IIPOMEXKYTKH BPEMEHM NP PAaBHOYCKOPEHHOM
JBIKEHUN C HA4aJbHOM CKOPOCTBIO, PABHOM HYIIO.
W3yuyeHne [BWKEHUS LIapUKa B BA3KOW KMIKOCTH.

W3yuenne nBrKkeHMs Tena, OpOIIEHHOTO TOPU30HTAIBHO
JMHAMUKA

[Ipuaiun orHocutensHocTH ['anmies. [lepBeiid 3akoH

Hprorona. MHepumanbHbIe CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHIMn cynepno3uim cui

Bropoii 3akoH HproToHa i MarepuanbHOM TOYKH B
unepuuansHoit cucteme orcuéra (MCO). Tperuii 3akonH

Hrrorona IJI1 MaTCpruaIbHBIX TOYCK

3akoH BcemupHoro taroreHus. Cuna tsxectu. Ilepsas

KOCMHYCCKasA CKOPOCTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka



23

2.2.6

2.2.7

228

229

2.2.10

23.1

232

233
234

2.3.5

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS
u cuna TpeHus nokos. Koapdunuent tpenwms. Cuia
COIIPOTHUBIICHHUS TPU ABMKEHHM TeJla B >KUIKOCTH WU

rasc

HOCT}’HaTeHBHOG n BpamarcjiibHOC JABHWXKXCHHEC

abCOIOTHO TBEPIOTO Tea

MoOMEHT Ccujbl OTHOCHUTEIBHO OCH BpamieHus. Ilmedo

cwIbl. YciioBus paBHOBecHs TBEpaoro tena B MCO

TexHuyeckue yCTpONCTBA: MOAIIMIIHUKY, JBHYKECHUE

HCKYCCTBCHHLIX CIIYTHHUKOB

[Tpaktudeckue padoTsl. M3ydyenue nBuxeHus Opycka 1mo
HAKJIOHHOH TIOCKOCTH IO ICWCTBHEM HECKOIBKHUX CHII.
HccrnenoBanue  3aBHCHUMOCTH  CWJI  YIPYTOCTH,
BO3HMKAIOIIMX B  JIeOPMUPYEMOH TpYXKHHE W
pe3uHOBOM 0O0pasie, OT BEJIWYMHBI HX JePOpMAIUH.
HccnenoBanue ycnoBuil paBHOBecHS TBEPIOro Tena,

HMCIOIICTO OCh BpalllCHUA

3AKOHbI COXPAHEHI B MEXAHUKE

I/IMHYHLC MaTepHaHBHOﬁ TOYKHU, CHUCTCMBI
MaTcpUuaJIbHBIX TOYCK. I/IMHy.J'II)C CHJIbI M HU3MCHCHHC

HUMITYJIbCA TCJ1a

3akoH coxpaHeHusi umnyibca B MCO. PeaktuBHOe

JIBUKECHUE
Pabora criet

MOoOITHOCTE CHIIBI

Kunernueckasi sHeprusi MarepuaibHO Touku. Teopema

0 KUHETUYECKOM SHEpruun



3.1

2.3.6

2.3.7

2.3.8

239

2.3.10

[TorenumansHass sHeprus. IloTeHnumanbHas >HEpPrus
ynpyro aedopMupoBaHHOM NpyxuHbl. IloTeHnManbHas

SHEprus Tena BOIM3U MOBEPXHOCTU 3eMIIU

HOTCHLII/IS.HBHI)IG N HCINOTCHIMAJIBHBIC CHUIIBI. CBs3b
pa60TBI HCMMOTCHIUAJIbHBIX CHIJI C NU3MCHCHHUECM
MEXaHUYeCKOU OHEPIrun CHUCTCMBI TCII. 3aKoH

COXpaHEHUSI MEXaHHUYECKOU SHEPTUH
VYnpyrue u Heynpyrue CTOJIKHOBEHHS

Texnuueckue YCTPOﬁCTBai JABUXKCHUC PAKCT, BOI[OMéT,

KOIIEp, MPYKUHHBIN TUCTOJIET

[IpakTrueckue padotsl. V3yueHue cBsi3u CKOPOCTEN Te
npu HeympyroM yaape. McciaenoBanue cBsi3u pabOThI

CHJIBI C M3MCHEHHUEM MEXaHUYIECKOM OHECPIyuu TCjia

MOJIEKVIIAAPHA S ®U3UKA 1 TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH

3.1.1

3.14

OCHOBHBIE TIOJIOKEHUSA MOJIEKYJIAPHO-KUHETUYECKON
teopun. bpoyHosckoe nBmxenue. Auddysusa. Xapakrep

ABMOKCHUA U B3aHMOHeﬁCTBHH HaCTull BCIICCTBa

Mogenu cTpoeHHs ra3oB, )KUAKOCTEH U TBEPABIX TEN U
OOBACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHUX

Moeien

Macca MOJICKYII. KonuuaectBo BemectBa. IlocTosHHas

ABorazipo

TemnmoBoe paBHOBecue. Temmeparypa U €€ U3MEpEeHHE.

[IIxana remneparyp Llenbcus

MOI[GJ'H: nacaJbHOro rasa. OcHoOBHOE YPaBHCHHUC

MOJICKy.HSIpHO-KHHGTH‘-IGCKOfI TCOpHHU UCAJIBHOT'O I'a3a

AOcomoTHast ~ TeMIleparypa Kak Mepa cpeaHei
KUHETUYECKOM 3HEPTrUU TEIUIOBOTO JIBMXKEHMSI YaCTHIL

raza. [IIkana remneparyp KenbBuna



3.2

3.1.10

3.2.1

322

3.23

324

3.2.5

3.2.6

VpaBuenue Knaneiipona — MenaeneeBa. 3akoH
JlansroHa

l'azoBbIe 3akoHBI. M30mporiecchl B HACATBHOM Tas3e ¢
MOCTOSHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  HM30TEpPMa,

n3oxopa, u3obapa
TexHuuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp
[TpakTrueckue pabotel. M3mepeHne Macchl BO3ayXa B

KJIACCHOM KOMHare. MccnenoBanue 3aBUCUMOCTH MEXKTY

mapamMeTpamMu COCTOAHUSA PA3PCIKCHHOIO Ir'a3a

OCHOBbI TEPMOJVHAMUWKUA

TepmonuHamuueckass cucrema. BHYTpeHHsAs >HEprus
TEPMOJAMHAMUYECKOW  CHCTEMbl U  CHOCOOBI €€

HU3MCHCHUA

KonuuectBo Temnotsl u pabora. BHyTpeHHss 3HEprust

OZHOATOMHOI'O HACAJIbHOTI'O I'a3a

Buael Termonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,
H3JTyYEHHUE. Tem10éMKOCTD TeJa. VYnenbHas
TEINIOEMKOCTE BellecTBa. PacuéT xoiudecTBa TEILIOTEHI

Ipu TCIuIonepeaaqyc

IlepBbIii 3akOH TepMonMHAMUKHU. [IprMeHeHne nepBoro
3aKOHa TEPMOJUHAMUKHU K H3omporeccaM. [ papuueckas

MHTEpHpeTanus padoThl ra3a

TeruoBele MamuHbl. [IpUHOKNBI AEHCTBHUS TETUIOBBIX
MamuH. [IpeoOpa3oBaHusi SHEPrUM B  TEILIOBBIX
mamuHax. Koaddunuent nonesnoro aericteus (ganee —

KIIMI) Termoroit mamunubl. [ukn Kapuo u ero KITJ]

Btopoit 3akon TepmommHamuku. HeoOGparumocTts
MpOLECCOB B  Ipupone. TemnoBble  JBHUIaTENU.

DKojioruyeckre mpoodaeMbl TEIIOIHEPTETUKI



33

4.1

3.2.7

3.2.8

Texauueckue YCTpOﬁCTBaI ABUT'AaTCJIb BHYTPCHHECTO

cropanusi, ObITOBOM XOJIOAMIBHUK, KOHIUIIMOHED

[Ipaktuueckne  pabGorel.  M3mepeHue  yneiabHOH

TEIJIOEMKOCTH

AT'PET'ATHBIE COCTOAHUMA BEHIECBA. ®A30BBIE ITIEPEXO/IbI

3.3.1

332

3.33

334

335

3.3.6

3.3.7

4.1.1

4.1.2
4.1.3
4.1.4

[TapooOpazoBanne u KoHueHcamws. VcmapeHue u
KWIIGHWe.  YIeNnbHas  TeIloTa  MapooOpazoBaHUS.

3aBHCHUMOCTD TEMIICPATYPhI KUIICHUSA OT JaBJICHUSA

AOCOoNIOTHAsS M OTHOCHUTEIbHAS BJIAXKHOCTH BO3ayXxa.

Hacepiennsiit nap

Teépmoe Tteno. Kpucrammmueckue n amopdHbIe Tema.
AHU30TpONUS CBOWCTB KPHUCTAJIOB. Kunkue

kpuctamisl. CoBpeMEHHbIE MaTepHallbl

[InaBnenne ¥ KpucTauM3alMs. YAeTbHas TeIIoTa
riaBieHus. Cyonmumanust
VYpaBHeHuUE TEII0BOro OamaHca

TexHuueckue ycTpoWcTBa: TUTPOMETP U MCUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH TOJYYCHHUS COBPEMEHHBIX
MaTepuaioB, B TOM 4HCIE HAHOMAaTepHAJIOB, W

HaHOTCXHOJIOI'NH

[Ipaktuyeckue  paborel.  M3mepeHwe  BIaKHOCTU

BO3/yXa
DJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA

DnexTpuzanus Tel. DIeKTpudeckuit 3apsan. /[Ba Buaa

AIIEKTPUUECKUX 3apsI0B
[IpoBOIHUKH, TUIEKTPUKH U MOIYIPOBOJHUKU
3aKOH COXpaHEHUs IEKTPUUECKOro 3apsaaa

B3aumoneiictBue 3apsaoB. 3akoH Kynona



4.2

4.1.8

4.1.10

Onexrpuueckoe nojue. Hanpssk€HHOCTD 3IEKTPUYECKOTO
oIS, [TpuHIMn CyNepHo3UIIIH. JIuaun

HaHpH)KéHHOCTI/I SJICKTPUYCCKOIO IMOJIA

PaGoTta cun QJICKTPOCTATHYCCKOT'O IIOJIA. IToTenmuman.

Pa3zHocCTh MOTEHIIMAIOB

[IpoBomHMKM W AMPNEKTPUKH B TMOCTOSHHOM
ANIEKTPUUECKOM oJe. JyznexTpuueckast

MMpOHUIIACMOCTDb

OnekTpoémMkocTh.  KoHmeHcaTop.  DIEKTPOEMKOCTh
IJIOCKOTO  KOHJIEHCATOpa. ODHEpPrusi  3apsyKeHHOTO

KOHJIEHCATOpa

TexHudyeckre yCcTpOMCTBA: IEKTPOCKOI, NIEKTPOMETP,
NIEKTPOCTaTUYECKAs 3alluTa, 3a3eMJICHHE
ANIEKTPONPUOOPOB, KOHJEHCATOpP, KCEPOKC, CTPYMHBIN
IIPUHTEP

IIpaktuyeckue pabotsl. M3MepeHne 31eKTpoEMKOCTH

KOH/IEHCATOpa

ITOCTOSIHHBIN JIEKTPUYECKU TOK. TOKU B PABJIMYHBIX CPEJIAX

4.2.1

422

423

4.2.4

4.2.5
4.2.6

4.2.7

VYcnoBus CcymiecTBOBaHUSA MOCTOSHHOTO JIEKTPUYECKOTO
Toka. Mcrounuku Toka. Cuia Toka. I1oCcTOSIHHBIN TOK
Hanpspxkenue. 3akon Oma 17151 yyacTka Lenu

DIEKTPUYECKOE COINPOTUBJICHUE. VnenbHOE

CONMPOTUBJICHUC BCIICCTBA

HOCHGHOB&TCJ’IBHOC, nmapaji€JIbHOC, CMCIIaHHOC

COEIMHEHHE MPOBOIHUKOB
Pabora snekrpudeckoro Toka. 3akoH Jlxoyns — Jlenna

MOH_[HOCTB QJICKTPUYICCKOI'0 TOKa

anekTpoaBmkymas cuia (nanee — IC) u BHyTpeHHEE
COIIPOTHMBJICHHE MCTOYHMKA TOKa. 3akoH Oma aus
MOJIHOM (3aMKHYTOM) anekTpuueckor nenu. Koporkoe

3aMbIKaHHUEC



4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

11 KUIACC

Kon

pasxena Koanposepsiemoro

3JIEMEHTA

DNeKTpOHHAas MPOBOJMMOCTb  TBEPABIX  METAJIOB.
3aBUCHUMOCTD COIIPOTUBIICHUSA METaJIOB oT

Temrepatypbl. CBEpXIpOBOIUMOCTD

Onexktpuueckuid  Tok B Bakyyme.  (CBoiicTBa

IEKTPOHHBIX ITyYKOB

[TonynpoBoguuku.  CoOcTBeHHass M NpUMECHas
IIPOBOIMMOCTh ~ MOJYIpOBOAHUKOB.  CBoiicTBa  p-n

nepexona. [lomynpoBoaHUKOBBIE TPHOOPHI

BHGKTpI/I‘le CKMH TOK B QJICKTPOJINTAaX.

DNEKTPOIUTHYECKAS TUCCOLUALINS. DIEKTPOIHU3

Onextpuueckuid TOK B rasax. CaMOCTOATENbHBIA H
HECAMOCTOSITENIbHBIM  paspsa.  Paznuusble  THIbI

CaMOCTOATCIIBHOI'O pa3psaa. Momnnus. I1na3zma

TexHuueckne yCTpPOWCTBA: aMIepPMETP, BOJBTMETD,
peocTar, HMCTOYHUKU TOKA, 3IIEKTPOHATPEBATEIbHbIE
puOopHI, AJIEKTPOOCBETUTEIHHbBIE puOopHI,
TEPMOMETpP  CONPOTUBJICHUS, BaKyyMHBIM  JIHO.,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, MOTYHPOBOJHUKOBBII

AUO0oad, ralbBaHUKa

[Ipaktnueckue  paborel. M3ydeHume  CcMemIaHHOTO
COEIMHEHUS PE3UCTOPOB.
N3amepenne DJIC WCTOYHMKA TOKAa M €r0 BHYTPEHHETO

conportuBieHus. HaOmonenue anekrpomimsa

IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA



4.3

SJIEKTPOIAMHAMMUKA

MATHUTHOE ITIOJIE. QJIEKTPOMATI'HUTHA A MH/YKIMA

4.3.1

432

433

434

435

4.3.6
4.3.7
4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

ITocTostHHBIE MAarHuThI. BzauMmopeiicTBre IMOCTOAHHBIX

MAarHuToB

MaruutHoe mone. BexkTop MarHUTHOM WHAYKIUHU. [IpuHuumn
cynepno3unyu. Jluaum marautHOM uHAYKIMU. KaprrHa nuauit

MarHUTHOM HHAYKIOUHA I10JIA TOCTOAHHBIX MAarHuTOB

MaruutHoe 1oJie MpoBOJHMKA ¢ TOKOM. KapTuHa jauHU 1oJist
AJIMHHOI'O MpsMOro MpPOBOJHHUKA MW 3aMKHYTOI'O KOJIBLICBOI'O
MPOBOJIHMKA,  Karymku ¢  TokoM. OmeiT  Dpcrena.

B3anmopeiicTBrue IPOBOAHUKOB C TOKOM

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJIEHUE

Cuna Jlopenua, €€ MOAyap U HampaBieHue. J[IBumxeHue
3apsHKEHHON YacTHUIIBI B OTHOPOIHOM MarHuTHOM mone. Pabora

cuibl JlopeHna

SIBNeHHe HIEKTPOMAarHUTHON MHAYKIIUU

[ToTok BekTOpa MAarHUTHOW WHAYKIIMH

OJIC nHayKuu. 3aKOH JIEKTPOMarHUTHOM MHAYKIMU Dapanes
Buxpeoe snekrpudeckoe nose. IIC UHAYKIHUHA B TPOBOJTHUKE,
JBIDKYIIEMCS TOCTYIATEIbHO B OAHOPOIHOM MarHUTHOM TOJIe
[IpaBuiio JIenna

NHIyKTUBHOCT®. SIBnenune CaMOMHIYKIIHUH. IJIC

CaMOMHAYKIUN

3Heprm[ MAarauMTHOTIO ITOJIA KaTyIIKKU ¢ TOKOM

DNEeKTPOMarHUTHOE T0JIe

Texnuueckue YCTpOﬁCTBaI IIOCTOAHHBIC MarHuThl,
SJICKTPOMArHMuThI, QJICKTPOABUTATCIIb, YCKOPUTCIIN

QJICMCHTAPHBIX 44CTUL, MHAYKIIMOHHAS I1€Yb



5.1

4.3.15

[Ipaktuyeckue pabotel. M3yueHre MarHuTHOTO IOJISt KaTyIIKH C
TokOM. HMccienoBanne nelcTBHA NOCTOSSHHOTO MarHuTa Ha
paMKy ¢ TOKOM. MccnenoBaHue SIBIIEHMS 3JIEKTPOMArHUTHOM

HHAYKIOUA

KOJIEFAHUMA 1 BOJIHbI

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

KonebarensHas cucrema. CB0OOIHEBIE KOJIEOAHUS.
Fapmonnyeckue konebanus. Ilepuon, yacToTa, aMIUIATYaA H

¢aza konebanuii

[IpyxuHHBIN MagTHUK. MaremMaTn4ecKuii MasiTHUK

VYpaBHeHHE TapMOHWYECKHX KoneOanmii. KuHemarmdeckoe u

JUHaAMHWYCCKOC OIIMCAHHUEC K0JIEOATEIILHOTO JABWXKXCHUA

[IpeBpamienue SHEPTUM TPU TAPMOHHUYECKHX KOJICOAHUSX.
CBsi3p  aMIUIMTYAbl  KOJIGOAHWW HWCXOMHOW  BEIMYHMHBI C

aMILIUTyJaMU KojeOaHuH €€ CKOPOCTU U YCKOPEHUS

KonebGarenpupiii  koHTYp. CBOOOMHBIE AJIEKTPOMATHUTHBIE
KoJieOaHHusT B HMCAIBHOM KOJICOATEIIbHOM KOHTYpe. AHaJOTHS
MEXIy MEXaHUYECKUMHU U AJIEKTPOMATHUTHBIMU KOJICOAHUSMU.

®opmyna Tomcona

3aKOH COXpaHEHHsS DSHEPruM B HUACATBHOM KojeOaTelbHOM
KOHTYpE

Boinyknennsle  mexaHudeckue — koneOaHus.  Peszonanc.
Pesonancnas kpuBasd. DBpIHyXICHHBIE DJICKTPOMAarHUTHBIE

KoJieOaHusl.

[lepemenHbIil TOK. CUHYCOUIaTbHBIN EPEMEHHBIN TOK.

MomiHoCTh MNEPpEMECHHOTO TOKaA. AMHJII/ITYI[HOC n z[eﬁCTBonmee

SHAQUYCHUEC CUJIBI TOKA U HAIIPSPKCHUA
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5.1.10

5.1.11

5.1.12

5.2.1

522

523

524

5.2.5

5.2.6

Tpancdopmarop. IlpousBoacTBo, mnepenada U NOTpedIeHUE
ANIEKTPUYECKON  DHEPruM.  ODKOJOTMYECKUE  PHUCKU  IpHU
HPOU3BOJICTBE ANEKTPUYECKOIT SHEpIUu. Kynsrypa

HCITOJIb30BAHUA DJICKTPOOHCPIUHA B HOBCGIIHGBHOI;'I JKHN3HHU

Texnuueckue  ycrpoiicTBa: celicMorpad, 3IEKTPHUUECKHI

3BOHOK, JIMHUHU 3JICKTpOICpeaaq

[TpaxTrueckue pabothl. MccienoBanue 3aBUCUMOCTH MEpPHOAA
MaJIbIX KoJieOaHU# Ipy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpy3a. HccnenoBanue NEpEeMEHHOIO TOKa B LENH U3
MIOCJIEIOBATEIbHO COCIMHEHHBIX KOHICHCATOpa, KaTyllKd U

pesucropa

MEXAHWYECKUE N SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexannueckre BOJIHBI, YCIIOBHS pacnpoctpaHeHus. [lepuon.
CkopocTh pacrnpocTpaHeHusi U JJinHa BOJHBL [lomepeunsie u

IMPOAO0JIbHBIC BOJIHBL

WuTepdepenys u audpaximms MeXaHUIeCKIX BOJTH

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp

3ByKa

QHCKTpOMaF HUTHBIC BOJIHEI. Ycnosus H3Ty4YCHUA
OJICKTPOMArduTHBIX BOJIH. Bianmnas Opue€HTalsA BEKTOPOB E,

B 1 v B 251eKTpOMarHUTHOM BOJIHE B BAKYyyMe€

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH: OTPaKCHUE, ITPETOMIICHHUE,
nojsipuzanysi,  audpaxknus,  uHTepdepeHuus.  CKOpOCTbH

QJICKTPOMArHUTHBIX BOJIH

[Ixkana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArHUTHLIX BOJIH B TCXHUKE U 6BITy
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5.2.7

5.2.8

5.3.1

532

533

534

535

53.6

5.3.7

5.3.8

539

[IpuHIMTIBI  paZUOCBSI3W H  TENEBUACHUA. Pamuonokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY’KaIOLIEH cpeabl

TexHU4yeckue yCTpOMCTBA:  MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPAa3BYKOBasi IUAarHOCTUKAa B TEXHUKE M MEIULMHE, paaap,

pamuonpuéMHUK, TEIEBU30D, aHTeHHa, TeiedoH, CBU-neun

OIITHUKA

[IpssMonuHENHOE PAaCIIPOCTPAHEHHE CBETA B OJHOPOJHOMU Cpene.

JIyd cBeta

OTpa)KeHI/Ie CBeTa. 3aKOHBI OTpaXCHUA CBCTA. HOCTpOeHI/Ie

1300pakeHU B IJIOCKOM 3epKajie

[Ipenomnenue  cBeta.  3akOHbl  MPEIOMJICHUS  CBETA.

AOCOJIOTHBIH MTOKa3aTeNb MPEIOMIICHUS

[Tonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblil yroa moaHOTO

BHYTPCHHCTO OTPAKCHUS

I[I/ICHepCI/ISI cBera. CIIOXKHBIM cocTaB 0e10ro CBeTa. HBeT

ColOupatonue M paccewBarolde JMH3bL. TOHKas JIMH3A.
®doKyCHOE pacCTOSHUE M ONTHUYECKas CUJIa TOHKOW JIMH3BI.
[Toctpoenue n300pakeHU B COOMPAIOMIMX U PACCEUBAIOIINX
nuH3ax. Dopmylia TOHKOH JIMH3BI. YBEIHYCHHE, JIaBaeMOe

JIMH301
[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONITUKHI

Wntepdepennus cBera. KorepeHTHbIE HCTOYHUKU. YCIOBHS
HaOII0AeHUs MaKCUMYyMOB " MUHHMYMOB B
UHTEPQEPEHIIMOHHON  KapTUHE  OT  JABYX  CHH(A3HBIX

KOTCPCHTHBIX HCTOYHNKOB

Hudpaknus cera. JudpaknumonHas pemérka. YcIoBUE
HaOJIOICHUS [JIABHBIX ~ MAakCUMyMOB  TIpU  [aJCHUU

MOHOXPOMAaTHUYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY



7.1

5.3.10

5.3.11

5.3.12

HOJ'IHpI/ISaHI/IH CBE€Ta

TexHuyeckue  yCTpoWcTBa: OYKM, Jyma, (oToammapar,
MIPOEKIIMOHHBIN anmnapar, MHUKPOCKOII, TEJIECKOIl, BOJOKOHHAas

OITHKA, AUPPAKIIMOHHAS PEIIETKA, TOJISIPOU T

[MpakTuaeckue pabotel. M3MepeHne mokaszares mpeIoMICHUS.
HccnenoBanne CBOMCTB M300pakeHWH B JuH3ax. HaOmronenue

AUCIICPCHUHU CBCTA

DJIEMEHTHI CITELIUAJIbBHOM TEOPUM OTHOCUTEJIBHOCTH

6.1

6.2

6.3

6.4

7.1.4
7.1.5

FpaHI/II_UJI IIPUMCHUMOCTH KJIACCUUECKOM MEXaHUKHU. HOCTy.]'IaTbI
TCOPHUU OTHOCHUTCIBbHOCTH: MHBAPHUAHTHOCTbL MOAYJISI CKOPOCTH

CBC€Ta B BAKYyME€, IPUHIUII OTHOCUTCIIbLHOCTH OUHIITEeHHA

OTHOCUTEIBLHOCTH OOIHOBPEMCHHOCTH. BaMCI[JICHI/Ie BpPpCMCHHU U

COKpAIICHHUE JITTUHBI
DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBsi3b MacChl C SHEPrHEH M MUMIYJIHLCOM CBOOOIHON YaCTHIIBI.

DHeprus MoKosi CBOOOTHON YaCTUIIBI

KBAHTOBAS ®U3UKA

AJIIEMEHTBI KBAHTOBOM OIITUKHU

®oronbl. Popmyna [lnanka cBs3u sHepruu (OTOHA C €0

4acTOTON. DHEPrusl ¥ UMITYJILC (POTOHA

OtkpeiTne u uccnenoBanne (orodddexra. Omnbiter AT

Cronerosa. 3akoHsl (hoTodapdexra

VYpaBHenue OiHmTeiiHa I Qorodaddexra. «KpacHas

rparuia» Gorodddexra

Jasnenue ceera. Onbitel I1.H. JleOenena

XHUMHYECKOE HeﬁCTBHe CBCTa

Texnuueckue  ycTpoiicTBa:  (oTosneMeHT,  (OTOOATUHK,

COJIHEYHas 6arapesi, CBETOIUO]]



7.2

7.3

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

CTPOEHHME ATOMA

Monens aroma Tomcona. OnbiThl Pezepdopaa mo

HCCJIICAOBAHUIO CTPOCHUSA aTOMa. HHaHCTapHaSI MOJCJIb aTOMa

[Moctynater Bopa. M3nydenue W momiomieHue (GOTOHOB IPHU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPruM Ha Apyroi. Bums

cnekTpoB. CrieKTp YpOBHEH SHEPruu aromMa Boopoia

BonHoBble  cBoiictBa  yactuu. Bomnel ge  bBpois.
KopnyckynsipHo-BoHOBOM tyanu3m. Judpakiust 3meKTpOHOB

Ha KpUCTaJlIax

CHoHTaHHOE€ U BBIHY)KJIEHHOE W3JIyYeHUue. YCTPOWCTBO H

MPUHITUT PabOTHI J1azepa

Texnuueckue YCTpOﬁCTBaZ CHeKTpaHLHHﬁ aHaJIn3

(crieKTpOCKOIl), J1a3ep, KBAHTOBbII KOMIIBIOTED

[IpakTnueckue padotel. Habmronenne nuHelyaroro crekrpa
ATOMHOE A1PO

Merto/pl HAOMIOACHUS M PETUCTPALIUH AIEMEHTAPHBIX YaCTHUI]

OtkpeiTHe  paawoakTuBHOCTH. OmnbiTel  Pesepdopma mo
OTIpEJICJIEHUIO COCTaBa PaJUOAaKTUBHOTO m3nydeHus. CBoiicTBa
anbda-, 6era-, raMMa-u3IyyeHus. BnusHue paanoakTUBHOCTH

Ha JXUBBIC OPTraHU3MbI

OTtkppiTHe TpOTOHa M HeWTpoHa. HykioHHas Mmomensb sjpa
IeitzenOepra — MBanenko. 3apsia siapa. MaccoBoe 4ucio siipa.

H3otomnl

Anbda-pacnian. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacmaj.

["amMMa-u3imydyeHue. 3aKoH paJioaKTUBHOIO pacnaaa

DHeprus CBsi3W HYKJIOHOB B siape. SnepHeie cumbl. [ledekr

MacCChI apa



7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3
8.4

8.5

8.6

Snepueie peakiuu. Jlenenue u CUHTE3 siAEP

Snepusiii  peaktop. Tepmosimepubiii cunTe3. I[Ipobmembr u
MEPCHEKTUBBI SAEPHON IHEPreTUKH. DKOJIOTHYECKHE ACTIEKTHI

AIEPHOUN SHEPreTUKU

DJeMeHTapHbIe YaCTHULBI. OTKpbITHE MTO3UTPOHA.

CDyHI[aMeHTaJ'ILHBIe B3aHUMOICHCTBUSA

TexHuyeckue yCTpOMCTBA: JO3UMETp, Kamepa BuibcoHa,

SIIEPHBIN peakTop, arToMHas boMoOa

HpaKTI/I‘{eCKI/Ie pa6OTLI. HccnenoBanue TPCKOB YaCTHIL (HO

TOTOBBIM (oTorpadusim)
SJIEMEHTBI ACTPOOU3NKU

Bun 3B&3nmHoro Heba. Co3Besnus, spKue 3BE3MBI, TUIAHETHI, UX

BUIMMOC ABUKCHHUC

ConneuHas cucTema. IInaneTsl 36MHOU TPYIIIBL.
[InaHeTBI-TUTaHTBl M HMX CIYTHUKHM, KapJIMKOBBIC IUIAHETHI.

Maieie Tenna CoOTHEUHON CUCTEMBI

Comnnue, ¢porocdepa u armocdepa. ConHeuHass aKTUBHOCTh
Nctounuk sneprun ConHIa U 3BE3]1

3BE3/IbI, UX OCHOBHBIC XAPAKTEPUCTUKHU: Macca, CBETUMOCTD,
paauyc, TeMmIeparypa, MX  B3auMoOCBA3b. Jluarpamma
«CHEKTpaldbHBIM KJIACC — CBETHUMOCTBY». 3BE3MbI IJIABHOM
MOCJIEI0BATENbHOCTH. 3ABUCUMOCTh «MacCa — CBETUMOCTB) IS

3Bé3,[[ [JIaBHOM oCJICI0BATCIbHOCTHU

Buytpennee ctpoenue 38€31. CoBpeMEHHBIE MTPEICTABICHUS O
IIPOUCXOXACHUH U 3Boatonuu ColHLa U 3BE31. DTalbl KU3HU

3BE3



8.7

8.8

8.9

8.10

Mnineunsiii Iyt — Hama [Mamaktuka. CridpalibHasi CTPYKTypa
lanaktuku, pacnpenenenue 3BE3, ra3a U nbud. [lonoxenue u
neuxenne Comnua B [amaktuke. Ilnockas u cdepuyeckas

HOJACUCTEMEI | allakTUKHA

Tunsel ranaktuk. Paguoramaktuky U xBa3apsl. UEpHBIE IbIPHI B

sAApax raJlakKTHK

Bcenennas.  Pacmmupenne  Bceenennoil.  3akon  Xa0O0una.
PaszGeranmne ranaktuk. Bo3pact u paguyc Bcenennoii, Teopus
bonpmoro  B3peiBa.  Mogens  «ropsuerd  BceneHHON».

PenukroBoe H3JITYy4YCHUC

Macmirabnass  ctpykrypa  Bceenennoil.  MeraranakTuka.

Hepeménnslie npodieMbl aCTpOHOMHUH



		2026-04-22T13:54:30+0400
	0x 00 FE BB 13 5A 73 87 C4 F5
	Гендель Ирина Абрамовна, директор




