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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMNpaBlIeHO HAa (QOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM PpPe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenaMera « PDu3nKay 1mo rojgaM oOoydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTukd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHUSI IPU BBIMOJIHEHUH UMH YY€OHBIX UCCIICOBAHUMA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuas U3 BCEX pa3aeioB (DM3UKH, BKIIOYAECT KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeopuH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MNPUMEHUMOCTH TEOpHUH, JJisi ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUW H
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30oBaTeNBLHOTO TIPOIlecca HUCXOMd U3 OCOOEHHOCTEM IUIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U HWHTErpUpys 3HAHUSA U3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHuE (OopMHpYEeTCs B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOyHarOUIMXCs K HAYYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3y4YeHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



npuoOpeTeHrue  CUCTeMbl ~ 3HaHMM 00  o0mmx  u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIpPHYIO  (DUM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHUECKUE 3HAHUS A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOCHHME CIIOCOOOB pEIICHMS] PA3IMYHBIX 3a/lady C SIBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHHUS HA OKPYKAIOLLYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHMPOBAaHUS W NPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMAaLHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE€ YCIOBUW I PAa3BUTHS YMEHUU MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JabopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COJEP)KXAHUE OBYUEHUASA

10 KVIACC

Paznen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUA
®usuka — Hayka o npupozae. HayuHble MeTOIbl NO3HAHUS OKPYKAIOLIETO

MUpa.

Ponp okcnmepumeHTa M TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNM W TIpolieccoB. HaydHbie TUIOTE3HI.
®dusnveckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mMecto Gu3NKKM B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu



AnanoroBele W 1UGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, HMX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE JIBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEpEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepuanbHOW  TOYKM IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnrogenue aBuKeHUs Tena, OPOLIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUS.

HamnpagpieHue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yueHne HEpPaBHOMEPHOTO JABUXKEHUS C IETbIO ONpeeIeHUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSIMHU, HPOUACHHBIMU TEIOM 3a
MoCJe0BaTeIbHbIE paBHBIE TMPOMEKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yuenune nBuxeHUs Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunesa. IlepBwiii  3akoH  HeroToHa.
NHepunaibHbIE CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HbroToHa
JUIS MaTepUAIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cwia Tsokectd. IlepBas kKocmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cuja TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. KoadduimeHt tpenus.
Cuita conpOTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[locTynarenbHoE U BpaliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBug
paBHOBECUSA TBEPAOIO TENA.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: MOAIINUITHHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CUJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckui skcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTUA CHUJT YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaabHOM TOUYKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuanbHOl Touku. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHUs yIOpyro
nedbopmupoBaHHor — mpykuHbl.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs13p  paboOTHI
HEMOTEHIMAIBHBIX CUJ C U3MEHEHUEM MEXAaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: BOIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCa.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHUJIBI ¢ UBMEHEHHEM MEXaHUYECKOW DHEPTHH
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMMOJICUCTBUS YacCTULl BELIECTBA. MOJENM CTPOCHMSI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3zMepsl MoJiekyil. KonuuectBo BemiecTBa. [TocTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ nzMmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOrO JBM)KEHHs vacTul rasa. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBI€HHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHruecKue yCTpPOMCTBA M MNPaKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 1M PY3UHN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJECUCTBU.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHaMuueckass cucremMa. BHYyTpeHHSs SHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrO0  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IECCOB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMIOBbIX MaimuHax. KodpuIMeHT Mose3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpPEHHEH HSHEPruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoonvl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAs BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YpaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeTbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU TMOJTYYECHHUSI COBPEMEHHBIX MaTEpPHalOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mMepeHrne OTHOCUTENBHOM BIIa)KHOCTH BO3AYXa.

Pa3znen 4. JiaekrpoguHamMuKa

Tema 1. Inexkmpocmamuxa

OnexTpuzanmst Teyl. OJIEKTpUYECKWi 3apsan. JlBa BHIA 3IEKTPUYECKUX
3apsaa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yleKTpuueckoro mois. I[IpuHoun
CYNEPHO3ULIUUA DIEKTPUYECKUX Iosier. JIMHUKM HaNpsyKEHHOCTH AIIEKTPUYECKOTO
TIOJISL.

PaGora cun  oanekrpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Jvanexrpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE DSJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 yHacTKa LETIH.

DNEKTPUYECKOE CONPOTUBIICHUE. YIENbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOJABUKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /11 OJTHOM (3aMKHYTOM) AyiekTpuueckon nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHUN TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOATEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [lnazma.

TexHndeckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mMepeHue Cuiibl TOKa U HANIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABKYIIEH cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS C
Y4ETOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runores3a, Qunmyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOW mpupoje, auddysus, ocMmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBHKEHUH C UCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKMA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTU€), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUU
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMKUKAa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMn cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM WHAYKUMH. KapThHAa JWMHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelicTere NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ Monynb ¥ HanpaBlIeHKE. [[BHKeHNE 3apsHKEHHON YaCTULB
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBeHne AnEeKTpOMAarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJEKTPOABMKYIIAsA CHUJa HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON
uHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOe ToJIe. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

MHAyKTUBHOCTE.  SIBIIGHME CaMOMHIYKLUMU. OJEKTPOABWXKYIIAsS CHJA
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJIST KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKLIHH OT CKOPOCTHM W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHWUS.
["apmonnueckue xonebanus. Ilepuona, wactota, ammummtyaa u Qaza KoJeOaHUM.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AJIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH CcOXpaHEHUS
HHEPTUU B UJI€ATHBHOM KOJIeOaTEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYX€HHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeIiHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA U
HaIpsHKEHHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIIEKTPUUECKON
HHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTposHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOSHEPTUU B MIOBCETHEBHOM KU3HU.

TexHUYEeCKHE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MASITHUK).

Hab6nronenue 3aTyxarmmux KojaeOaHuid.

HccnenoBanre CBOMCTB BBIHY X JACHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIENOBAaTEIBHOM COECIMHEHHHM pE3MCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEpEeMEHHOr0 TOKa B LENM W3  TOCJIEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE 60IHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepeuyHble W NPOJOJIBHBIE  BOJIHBI.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPY KAIOIIEH CPEIbI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeaoMICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroienue cBA3M I'pPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
IpesioMJIeHUE, MoJspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHopoaHOU cpene. JIyu ceera. ToueuHblii HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cBeta. Ler.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHWid B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30U.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHITMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakunonHas pemérka. YclloBUe HaOI0IeHUs
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3mepenne rnokasaTesst peJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBbHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPT U
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoit ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPruu GOTOHA C €r0 YaCTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeiiHa 11 poTodddekra. «KpacHas rpanuia»

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3(h(HEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KoprycKyisipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue nmHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydyeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETD, KaMepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIlaTy: OCHOBHBIE cO3Be31usi CEBEpHOro MOMTYIIAPUS U APKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHON M 3THUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
1 aCTPOHOMHUHM B COBPEMEHHON HayYHOW KapTHHE MHUPa, POJb GU3MIECKON TEOPUHU
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3NYeCcKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBIISIETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcamMM MaTE€MaTHKH,
Ounonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, rurore3a, (Qpusnueckas BeIWYHWHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPHI M MX MPOCKIHH HA OCH KOOPIWHAT, CIIOKECHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeieNIeHHe IUIOMIAIU TUIOCKUX (GUryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM MpHUpOJiE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B KMBOW MPUPOJIE, TEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJNIMUECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa3oBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs I€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA MPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «Du3nMKay HA YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHb) JOKHO OOECIEUHUTh JTOCTHKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI



JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMera «Du3nka» TOJKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOImUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiu3allid OCHOBHBIX HaIpaBICHUN
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBCUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHE B3aMMO/ICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIUSIMHA U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JIEATEIIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCYLIEro (PU3NYECKON HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IMuHbIM cdepaMm mpodhecCUOHATHLHOW NeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyay1ieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTBH U CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrHYecKOro BOCIIMTAHUS



c(hOPMHUPOBAHHOCTh JKOJIOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJOTMYECKUX MpooiieM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIe YCTOMYMBOIO Pa3BUTHS YE€JIOBEYECTBA;

pacuIMpeHre OmbITa JIEATebHOCTH SKOJOTMYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHWE IIEHHOCTHM HAy4YHOW JESTeJIbHOCTH, TOTOBHOCTH B IpOIlECCe
u3ydeHus: (QU3UKA  OCYIIECTBISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1oruyecKue 1eMcTBUA:
CaMOCTOSITENNFHO  (OPMYNHUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEENATh 1M JCSITeNIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,
BBEISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
paspabarbiBaTh IUTAaH pEHICHUS MPOOJIEeMBbI C y4E€TOM aHalM3a MMEIOIINUXCS
MaTepHaIbHBIX U HEMATePUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;
KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHUAX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaregbcKkue 1eMCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHATHIMHU M METOJAMH
bu3nuecKoil HayKH;
BJIAJICTh HaBBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;
BJIQIETh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlU, MPEeoOpa3oBaHUI0 ¥ TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajaady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3a/Jayd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO OOJACTh
KU3HECSITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HaBBIKAMH TMOJIyYeHUs WH(GOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMATH3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMM B PELIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COAEpPKAHUSA B PA3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHMsI THPOPMALUH U LEIEBON ayAUTOPHUHU, BHIOMpPAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYHIIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKH W BO BHE-YPOUHOUH
NEATEIIbHOCTH;

pacno3HaBaThb OPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(DJIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh U MCHOJIb30BAaTh IPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
padoThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOT'0 YJIEHA KOJIJIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pEe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusamnus:

CaMOCTOATENBHO OCYLIECTBJISATh MO3HABATENIbHYIO JI€ATEIbHOCTh B 00JACTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS MIPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HAaBBIKAMHM  IO3HABATEJIbHOM  peJeKcud KaK  OCO3HAaHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHU;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS IO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMTHOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOITMOHATILHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
MaTepHaibHas TOYKa, MHEpIMaIbHas CHCTeMa OTCu€Ta, abCOMIOTHO TBEPOE TEIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHHUS Ia30B, )KUIAKOCTEH W TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NIecKux 3ajay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHENHOE
JIBI)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMOJIeHicTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT TIPU HArPEeBAaHHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHACHCAllWs, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,



BJI&YKHOCTb BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
cCoCylle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIECCax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3apsI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yys (pU3nuecKkue BEITMYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4eCcKas
paboTa, MeXaHUYECKass MOIINHOCTh;, NPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3yEeMbIX BEIWYUH, MX OOO3HAUYCHHS U CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMUUHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBHKEHHS MOJIEKYJ, CPEIHEKBAaApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KO3(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNUCAHUU
NPAaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICI HCMOJb3YyEMbIX BEJIMYUH, HX
0003HaYeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUUHAM;

ONHUCHIBAaTh U3YYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
ABJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUMN 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTECHIUAJIOB,;
NP OINKMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHM CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIUHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Ysd (PU3HUECKUE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOW DHEPruu, 3aKOH COXpPAaHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, TPUHIIUII PABHOIPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu 3TOM pasidyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHIUIIBI  JCHCTBUS  MAaIllUH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs UX O€30MMACHOTO WCIOJIb30BAHUS B
MMOBCEIHEBHOM KM3HU;

BBITIOJTHATHh DKCIICPUMEHTHI I10 HCCIIEIOBAHUI0 (DH3WYECKUX SBICHUN M
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM



dbopMmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMNBIT U
(GbOopMyIHpPOBATh BHIBOIHI,

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaThb HW3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, NMPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoOB, A€JaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOJro1aTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIIECIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaU: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YUYEOHOW U HayYHO-TIONYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUATBHBIX POJEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBAThH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOydenuss B 11 kjacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YJArOIINXCSl YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU W
TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEITOCTHOCTh M EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
TOYEYHBIN IJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHas
MOJieJIb aTOMa, HYKJIOHHash MOJETh aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3a/1ay;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aMMOJCHCTBHE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MArHUTHOIO TIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHUE CBETA, OTPAXEHHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCHEPCHS CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaaOaKTUBHOCTb;

OINKCHIBaTh M3YYEHHBIE CBOICTBa BelIeCTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMUMOCTh  PA3IMYHBIX  Cpela) |
AJIIEKTPOMArHUTHBIE SIBJIIEHUSA (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIHYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIIKYIAs cuia, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYIIKH, DHEPrUs DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpOLEcce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHUM, (POKYCHOE pacCTOSHHE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHS M €JAMHMIIbI, YKa3bIBATh
GbopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBJICHUA U IPOLECCHI, HCIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTYypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAU€HUs M €IUHMIIbI, YKa3bIBaTh (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHWHAMH,
BBIUUCIISATH 3HAaU€HNE (PU3NYECKOM BEINYNHBI;



aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBJICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TOCJIEI0OBATENILHOTO U MapaJlIEIbHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miia Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUsS MMITYJIbCA, 3aKOH COXPAHECHUS
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, nmocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMpENIENATh HANIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MpPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIE U3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pPEelICHUs, MPOBOJIUTH Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKJECHHIl C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe ABIICHUS,



UCIIONBb30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJa4  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYYHO-TIONMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh NOIydaeMyto HH(pOpMALINIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOIJIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne  HaummenoBanmue
(undpossbie)
n/  pa3sjesioB U TeM Bcer  Konrpoubn IIpakTH4eck
o0pa3oBaTte/ibHbIE
1| NMporpaMMsbI 0 ble padoThI ue padoThbl
pecypcsl

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUA

11

du3zuka ¥ METOIbI
HAYYHOTO MO3HAHUSI.
(Puzuka — Hayka O
npupoje. Hayunsie
METO/IbI TO3HAHMUS
OKPYXKAIOIIEero MUpA.

bubmuorexa [IOK
Pons skcniepumenTa
2 https://m.edsoo.ru/7f41b
Y TEOPUH B MPOLECCE 79

MO3HAHUS TIPUPOJIBI.
OKCIIEpUMEHT B
¢dusuke.
MoaenupoBanue
(bU3UYECKUX SBICHUN

1 TIPOIIECCOB.
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Hay4nsle runoressr.
DU3NYECKUE 3aKOHBI
u Teopun. [ paHunsl
MIPUMEHUMOCTH
(buzmIecKux
3aK0HOB. [IpuHIn
COOTBETCTBHUSI.

Ponb u mecto
¢buzuku B
dhopMupoBaHUH
COBPEMEHHOM
Hay4HOU KapTHUHBI
MHpa, B
MPaKTUYECKOU
NEeSATEIbHOCTH
nronei).

Hroro no pasneny

Paszgen 2. MEXAHUKA

2.1

Kunemartuka.
(Mexanuueckoe
JBUKCHHUE.
OTHOCUTENBHOCTD
MEXaHUUYECKOT 0
nerokennsa. Cucrema
OTCYETa.
Tpaexropus.
[Iepemenienue,
CKOpPOCTb (CpenHss
CKOpOCTb,
MTHOBEHHAs
CKOpPOCTb) U
YCKOpEHUe
MaTepHaIbHOU
TOYKH, UX MPOEKIIUU
Ha OCH CUCTEMBI
KOOpPJMHAT.
Crnoxenue
[epeEMELICHUN U
CII0)KEHHE
CKOpPOCTEH.
PaBHOMEpHOE 1
PaBHOYCKOPEHHOE

bubmmoteka IIOK
https://m.edsoo.ru/7f41b
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2.2

MIPSMOJIMHEHOE
neuxkenne. ['papuku
3aBUCUMOCTH
KOOp/IMHAT,
CKOPOCTH,
YCKOpEHUS, IyTH U
nepeMenieHus
MAaTepHAIbHON TOUKHU
OT BPEMEHH.
CBobosHOe nazieHue.
Yckopenue

CBOOOIHOTO MaICHUS.

Kpuonuneiinoe
JIBH)KCHUE.
JIBH>KEHHE
MAaTepHAIbHON TOUKHU
10 OKPY>KHOCTH C
IMOCTOSTHHOM 110
MO/JIYJIFO CKOPOCTBIO.
VYrioBas cKOpoCTb,
JIMHEHAsA CKOPOCTh.
[Tepuon u yacrora
oOparieHusl.
[lenTpocTpeMuTeIbH
0€ YCKOPEHHE.
TexHuueckue
YCTpOMCTBA U
MPaKTUYECKOE
IIPUMEHEHHUE:
CIIUJIOMETD,
JIBU)KEHUE CHAPSAJIOB,
LIETIHBIE U PEMEHHBIE
nepeiaun).
JnHamMuka.
(IMpuHIMT
OTHOCHUTEIBHOCTH
lNanunes. Ilepselit
3akoH HproToHa.
NHuepunansHbie
CHCTEMBI OTCUETA.
Macca tena. Cuia.
[TpuHIMn
CYNEPIO3ULIUU CHUJL.

bubnunorexa LIOK
https://m.edsoo.ru/7f41b
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Bropoii 3akoH
Herorona nis
MaTepHaIbHOU
Touku. Tperuii 3aKoH
Hrrotona misg
MarepuanbHbIX
TOYEK.

3aKOH BCEMUPHOTO
tarorenus. Cumna
TskecTH. [lepBast
KOCMUYeCKast
CKOPOCTb.

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

Tpenue. Buasl
TpeHus (IIOKOs,
CKOJIb)KEHUS,
kaueHus). Cuna
tpenus. Cyxoe
Tpenue. Cuina TpeHus
CKOJIBXKEHUS U CUla
TPEHUs MOKOSI.
Koaddurment
TpeHus. Cuiia
COTIPOTHUBIICHUS TIPU
JIBWDKEHUHU Teja B
KHUJKOCTHU WU rase.
IloctynarensHoe u
BpalaTeNIbHOE
JBUYKEHUE
a0COIIOTHO TBEPAOTO
Tena.

MoOMEHT cuiIbI
OTHOCHUTEIILHO OCH
BpauieHus. [lnedo
CUJIBL. Y CIIOBUSA
paBHOBECHS TBEPIOTO
Tena.

TexHuueckue
YCTpOMCTBA U
MPaKTUYECKOe
MIPUMEHEHHE:




TO/IIITUITHUKH,
JIBYDKCHUE
HCKYCCTBEHHBIX
CITyTHHKOB).

2.3

3aKOHbBI COXPAHEHHUS
B MCXaHUKE.
(Ummyise
MaTepHaIbHON TOUKHU
(Tena), CUCTEMBI
MaTepUaIbHBIX
Touek. Mmmynse
CHJIBI M H3MCHEHHE
HMITYJIbCA Tella.
3aKOH COXpaHEHUS
HMITYJIbCA.
PeaktuBHOE
JIBIDKCHHE.

PaGoTta cHIbl.
MoOIHOCTD CHJIBI.
Kunernueckas
SHEPTUs
MaTepHalbHOU
touku. Teopema 06
H3MCHCHHUU
KHHETHYECKOM
SHEPTHUH.
ITorennuanpHas
SHEPTHUsl.
IloTennmanpHast
SHEPTHUSI YIIPYTO
nehopMUPOBAHHON
MIPY>KUHBI.
IloTennmanpHast
SHEprus Tena BOIU3H
MOBEPXHOCTU 3EMIIH.
[loTenumnanbHbIE U
HETIOTCHIMAIbHEIS
cuitbl. CBsI3b pabOTHI
HEMOTECHIUAIbHBIX
CHJI C H3MCHEHUEM
MEXaHUIEeCKOM
SHEPTUH CUCTEMBbI
TeNn. 3aKOoH

bubnuoreka [{OK
https://m.edsoo.ru/7f41b
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COXpaHEHUs
MEXAHUYECKOU
SHEPTHUH.

Yupyrue u
HEynpyrue
CTOJIKHOBEHHUSI.
Texuuueckue
YCTpOMCTBA U
MPaKTUYECKOE
MIPUMEHEHUE:
BOJIOMET, KOMED,
NPYKUHHBINA
MHACTOJIET, IBUKECHUE
paker).

Hroro no pazneny

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

18

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHHU.

(OcHoBHBIC
MOJIOKECHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH U UX
OIIBITHOE
000CHOBaHHE.
bpoyHnoBckoe
JBHKCHHE.
Huddysus.
XapakTtep ABUKEHUS
¥ B3aMOJICHCTBHSA
YaCTHI[ BEIISCTBRA.
Mogaenu cTpoeHus
ra3oB, JKHIKOCTEH 1
TBEPABIX TEI U
0OBSICHEHHE CBOICTB
BCIIECTBA HA OCHOBE
3TUX MOJCICH.
Macca u pasmepsl
MOJICKYII.
KommuectBo

bubmmoteka IIOK
https://m.edsoo.ru/7f41b
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BEILIECTBA.
ITocTosiHHas
ABoragpo.
TennoBoe
paBHOBECHE.
Temneparypa u e
u3Mepenue. [lkana
TeMIiepaTyp
Ienbcus.

Moaenp naeanbHOro
ra3za. OcHOBHOE
ypaBHEHHE
MOJICKYJISIPHO-
KUHETUYECKON
TEOPHUH HICATHHOTO
ra3za. AGcosoTHas
TeMIieparypa Kak
Mepa cpelHen
KHHETUYECKOU
SHEPTHH TEILUIOBOTO
JBHYKEHUS YaCTHI]
raza. [llkamna
TeMIeparyp
KenbBuna. I'a3oBbIe
3aKOHBl. Y paBHEHHE
Menneneensa—
Kunaneiipona. 3akon
JanpToHa.
H3onporeccer B
HJIeaJIbHOM Ta3e ¢
MOCTOSIHHBIM
KOJINYECTBOM
BEIIECTBA.
I'padnueckoe
MpeACTaBICHUE
M30IPOIECCOB:
M30TEepMa, U30X0pa,
n3obapa.
TexHuueckue
YCTPOWCTBA U
MPaKTHYECKOE
MIPUMEHEHHUE:
TEPMOMETD,




OapomeTp).

3.2

OcHOBBI
TEPMOJIMHAMUKH.
(TepmonnHamuvecka
sl CUCTEMA.
Buyrtpenuss sHeprus
TEPMOJIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI
€€ U3MEHEHMUS.
KonunuecTBo TemioTsl
u pabora.
Buytpennss sneprus
0JIHOATOMHOTO
UJIeaTbHOTO Ta3a.
Bunasr
TEIUIONIEpEeIavuu:
TEIJIONPOBOJHOCTb,
KOHBEKLIUS,
U3IIy4eHHE.

VY nenbHas
TEIIIOEMKOCTh
BEILIECTBA.
KosmuecTBo TENIOTHI
MIpU TeIUIoNepeaaye.
[TonsTue 06
annadaTHOM
npouecce. [lepBrpiit
3aKOH
TEPMOJIMHAMHUKH.
[IpumeHeHne
MEPBOT0O 3aKOHA
TEPMOJAMHAMUKH K
H30MpOoIIECCaM.
I'paduueckas
WHTEpIpeTaius
paboTsl raza.

Bropoii 3akoH
TEPMOJTMHAMHUKH.
Heob6partumocts
MPOIECCOB B
MIpUpPO/IE.

TennoBble MalTUHBI.
[IpuHIMIIBI AEACTBUSA

10

bubmuoreka [{OK
https://m.edsoo.ru/7f41b
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TETJIOBBIX MAIITUH.
[IpeobpazoBanus
SHEPTUU B TETLIOBBIX
MaIlIMHaXx.
Koaddurment
TIOJIE3HOTO AeHCTBUS
TEIJIOBOM MAIlIMHBI.
Muxn Kapuo u ero
KO3 PHUIHEHT
MOJIE3HOTO JEHCTBUSL.
DKOJIOTHYECKUE
poOJIEMBI
TEIJIOPHEPTeTHKU.
Texuuueckue
YCTPOMCTBA U
MIPAKTUIECKOE
MIPUMCHCHHE:
JIBUTATEITh
BHYTPEHHETO
cropanus, ObITOBOM
XOJIOTUIIBHUK,
KOH/IUIIHOHED).

3.3

ArperarHble
COCTOSIHUS BEIIECTBA.
da3oBble EPEXOIBIL.
(ITapoobpa3oBanue u
KOHJICHCALIHS.
Hcnapenue u
KHIICHHUE.
AbGcointoTHas 1
OTHOCHUTEJbHAs
BJIQ)KHOCTh BO3AYyXa.
Haceiennsrit nap.
VY nenpHas TemioTa
napooOpazoBaHMUsL.
3aBUCHMOCTh
TEMIIEPATYPHI
KHUIIEHUS OT
JTaBJICHHUS.

TBépnoe Temno.
Kpucramnmmueckune n
amop(QHbIe Tena.
AHnzorponus

bubnmorexa LIOK
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CBOMCTB KPHUCTAJUIOB.
Kunkue KpucTauibl.
CoBpemeHHbIE
MaTepHuabl.
IInaBnenue n
KPUCTAJUTH3AIIUA.
VeapHas TeILioTa
ILIABJICHMUS.
Cybmumarus.
YpaBHeHue
TEIUIOBOI0 OajaHca.
Texnuueckue
YCTpOMCTBa U
MPaKTHYECKOE
MIPUMEHCHHUE:
TUTPOMETP U
TICUXPOMETP,
KaJIOpUMETD,
TEXHOJIOTUU
MOJTy4eHUs
COBPEMEHHBIX
MaTrepuajoB, B TOM
YHCIIe
HaHOMaTEPHAJIOB, U
HAHOTEXHOJIOTHH).

Hroro no pasneny

24

Paznea 4. JIEKTPOJANHAMUKA

4.1

DNeKTpOoCTaTHKA.
(OnexTpuszanus Te.
DneKTpUYECKu
3apsa. JBa Buna
AIIEKTPHUYECKUX
3apsoB.
[TpoBoaHUKH,
TDJICKTPUKHU
MOJTYTIPOBOTHUKHU.
3aKOH COXpaHEHUS
JIEKTPHUUECKOTO
3apsja.
BzaumopeiictBue
3aps/10B. 3aKOH
Kynona. Toueunsrit

10

bu6nmorexa LIOK
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AJIEKTPUYECKHUI
3apsil.
DnexTpuyeckoe
ToJie.
Hanpsioxénnoctb
3IEKTPUUYECKOTO
nosst. [Ipunmun
CYTEpIIO3ULINH
ANEKTPUUECKUX
noneu. Jlnnun
HaNPsHKEHHOCTH
3IEKTPUYECKOTO
OJISl.

Pabota cun
3JEKTPOCTATHYECKOT
o noJist. [Torenuuman.
Paznoctb
MOTEHIMAJIOB.
[IpoBoaHMKY 1
JUAJIEKTPUKHU B
31EKTPOCTATUYECKOM
nouie.
JusnexTpuyeckas
MIPOHUIIAEMOCTb.
DNeKTPOEMKOCTb.
Konpencarop.
DNeKTPOEMKOCTh
TIJIOCKOTO
KOHJIEHCATOopA.
OHeprus
3apsyKEHHOTO
KOH/JIEHCATOopA.
TexHnueckue
YCTpOMCTBA U
MPaKTHUYECKOE
MIPUMEHEHUE:
3IEKTPOCKOT,
3IEKTPOMETP,
3JEKTpOCTaTUUECKast
3allnTa, 3a3eMJICHUE
ANEKTPONpUOOpOB,
KOHJIEHCATOD,
KOMUPOBAIBHBIN




anmnapar, CTpyWHbIN
TPUHTED).

4.2

[TocTrosaHHbII
BJIEKTPUYECKUM TOK.
Toxu B pa3nu4HbIX
cpenax.
(DnekTpuyecKHii TOK.
YcnoBus
CYLIECTBOBAHHUS
ANEKTPUUYECKOTO
ToKa. MicTouHuKmn
toka. Cuiia Toka.
[TocTossHHBIN TOK.
Hanpspokenne. 3akoH
Owma ni1s1 yyacTka
LIETIH.
DneKkTpruyeckoe
COIPOTHUBIICHUE.

VY nensHOE
COINPOTUBIICHUE
BEILIECTBA.
IlocnenmoBarensHOE,
napajuiesbHOE,
CMEIIaHHOE
COEIMHEHHE
MIPOBOIHUKOB.
Pa6ora
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoyna—JIenna.
MomHoCTb
AIEKTPUIECKOTO
TOKA.
OneKTpoaBUKYIIast
cuJia U BHYTpEHHEE
CONPOTHUBIICHUE
HMCTOYHHMKA TOKA.
3akon Oma mis
MIOJIHOM (3aMKHYTO)
BJIEKTPUYECKOMN LIETH.
Kopotkoe
3aMbIKaHUE.
OnexTpoHHas

12

bubnuoreka [{OK
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MPOBOJUMOCTb
TBEPABIX METAJLJIOB.
3aBHUCHMOCTD
CONPOTUBJICHUS
METaJJIOB OT
TeMIepaTyphl.
CBepX1IpoBOAUMOCTh

DIEeKTPUUYECKHUM TOK
B Bakyyme. CBolicTBa
ANEKTPOHHBIX
ITYYKOB.
[TonynpoBOIHUKH.
CobctBenHas u
MIpUMecCHast
MIPOBOJMMOCTh
MOJTYIIPOBOTHUKOB.
CsoiicTBa p—N-
nepexoa.
[TonynpoBOTHUKOBBI
€ IpuOOPBHI.
DIEKTPUYECKHUI TOK
B pacTBOpax u
pacrmiiaBax
AIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKAs
JTUCCOITHAITHSI.
DNEKTPOIH3.
DNEeKTPUUECKUI TOK
B razax.
CamocTosTenbHBbIN 1
HECaMOCTOSITENIbHBII
pa3psa. MoiHus.
[Ina3zma.
TexHnueckue
YCTpOMCTBA U
MIPaKTUIECKOE
MIPUMEHECHHE:
ammepMerp,
BOJIBTMETp, PEOCTAT,
WCTOYHUKH TOKa,
AJIEKTpOHArpeBaTellb
HbIE TPUOODPBI,




ANEKTPOOCBETUTENBH
ble IPUOOPHI,
TEPMOMETP
COIPOTHUBIICHUS,
BaKyyMHBIN O],
TEPMUCTOPHI U
(hoTOpe3UCTOPHI,
MOJYTPOBOIHUKOBBIN
JIMO/1, TaJIbBAaHHKA).

Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO
YACOB I10 68 3 3
I[MPOT'PAMME
11 KUIIACC
N HamMeHoBamme KouunyecTBO 4yacoB DJIeKTPOHHbIE
(uudpossbie)
n/ pa3jejioB U TeM Bcer  KoHTpOJIbLH IIpakTnyeck
o0pa3oBaTe/ibHbIE
n MpOorpamMmbl 0 ble padoThI ue padboTnbl
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTHoe noe.
DneKTpOMarHuTHas
WHTYKITHSL.
(IMocTostHHBIC
MarHHTEHI.
Bzaumoneiictere
MOCTOSTHHBIX
MarHuTOB. bu6mmoreka [IOK
11 MaruuTtHoe mnoJie. 11 1 3 https://m.edsoo.ru/7f41c

Bekrop MarHuTHOM
UHAYKIINH.
[TpuHIIMT
CyNEPIIO3UIINN
MAarHUTHBIX TMOJIEH.
JIvHMM MarHuTHOU
WUHAYKILHH.
Kapruna nunuit
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MarHuTHOMU
WHIYKIUW TTOJISt
MOCTOSIHHBIX
MarHuTOB.
MaruuTtHoe nose
IIPOBOJIHUKA C
tokoMm. Kaptuna
JIMHUN UHIYKIHA
MarHuTHOTO TOJIS
JUTMHHOTO TIPSIMOTO
MIPOBOJIHUKA U
3aMKHYTOTO
KOJIBLIEBOT'O
IIPOBOJIHUKA,
KAaTYIIKU C TOKOM.
OmneiT OpcTena.
Bzaumoneiicterue
MIPOBOJTHUKOB C
TOKOM.

Cuiia Amniepa, e€
MOAYJb U
HallpaBJICHUE.
Cua Jlopenua, eé
MOAYJb U
HalpaBJICHUE.
JBr>xeHue
3apsSKEHHOU
YaCTHUIIHI B
OJIHOPOJIHOM
MarHuTHOM TIOJIE.
PaGora cumbl
JlopeHna.

SBrnenune
ANEKTPOMATHUTHOMN
nHaykiuu. [Torok
BEKTOpa MarHUTHOU
WHIYKIUU.
DneKTpoABMKYIIas
cuja UHAYKIIMH.
3aKoH
3JIEKTPOMArHUTHON
WHIYKITUN
®dapanes.




Buxpesoe
ANEKTPUUECKOE
oJe.
DIIEKTPOABMKYIIIAS
cuia UHAYKIVH B
IIPOBOJIHUKE,
JBIKYIIEMCS
[IOCTYNATEIbHO B
OJIHOPOJHOM
MarHuTHOM TI0JIE.
[IpaBuiio Jlenna.
NHIyKTUBHOCTb.
SIBnenue
CaMOMHIYKIHUU.
DIIEKTPOABUKYILAS
cuiia
CaMOUHIYKITUH.
OHeprus
MarHUTHOTO TOJIS
KaTYIIKU C TOKOM.
DJIEKTPOMarHuTHOE
noJie.
TexHuueckue
YCTpOMCTBA U
MIPaKTUYECKOe
MIpUMEHEHHUE:
MTOCTOSTHHBIE
MarHuTHlI,
3JIEKTPOMArHMThlI,
3JIEKTPO/IBUTATENb,
YCKOPUTENIH
3JI€EMEHTapPHBIX
YaCTHII,
WHIYKITMOHHAS
1eYb).

Hroro no paszneny 11

Paszpen 2. KOJIEBAHUA U BOJIHbI

2.1

Mexanudeckue u
AIIEKTPOMATrHUTHBIE
KoJieOaHus. 9
(KonebarenpHast

CHCTEMA.

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c
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CBoOOIHBIE
MEXaHUIECCKUE
KoJIeOaHHsI.
I"apmonuyeckue
KoJIeOaHHSI.
Ilepuon, yacTorTa,
aMIIuTya u asa
KoJIeOaHMiA.
IIpyxuHHbBII
MasITHUK.
MareMaTu4ecKuit
MasiITHHK.
YpaBHenue
TrapMOHHYECKHUX
KOJIEOAHHUH.
IIpeBpamienue
SHEPTHUH MPU
TapMOHUYECKHIX
KOJIEOaHMSX.
KonebarenpHbli
KOHTYP.
CBo0OoHbBIE
3JICKTPOMAarHUTHBIC
KoJIEOaHHS B
HJIcIbHOM
K0JIe0aTEeIIEHOM
KOHTYpe. AHaJIOTUs
MEXTY
MEXaHUYECKHMU U
AIEKTPOMArHUTHBIM
1 KOJICOaHHUSIMH.
®opmyna Tomcona.
3aKOH COXpaHEeHHUs
SHEpPTUU B
HJIcaTbHOM
K0JIe0aTEITEHOM
KOHTYpE.
IIpencrasnenue o
3aTyXamIuX
KOJICOaHMSX.
BriHyX1eHHBIE
MeXaHUYECKUE
KOJICOaHMS.




Pe3onanc.
BriHyX1cHHBIE
AJIIEKTPOMATrHUTHBIE
KoJIcOaHMsI.
IlepemMeHHBIN TOK.
CunyconaaibHbIN
MIEPEMEHHBIH TOK.
MomHocTh
MEPEMEHHOT0 TOKa.
AMIUIUTYAHOE U
JICUCTBYIOLEE
3HAYEHHUE CUJIbI
TOKa U
HaAIPSDKEHUS.
Tpancdopmarop.
[IpousBoactso,
nepeaayda u
noTpedaeHue
ANEKTPUYECKON
SHEPTUHU.
DKOJOTUYECKHUE
PHUCKU TIpU
MIPOU3BOJICTBE
AIEKTPOIHEPTHH.
Kynberypa
HCIIOJTH30BaAHUS
AJIIEKTPOIHEPTUH B
MTOBCETHEBHOM
JKU3HU.
TexHuueckue
YCTPOMCTBA U
MPaKTUYECKOE
MIpUMEHEHUE:
ANEKTPUIECKUI
3BOHOK, T€HEPATOP
MEPEMEHHOTO TOKa,
JTUHUT
AJIEKTpOIepeIay).

2.2

Mexanuveckue u
3JIEKTPOMArHUTHBIE
BOJTHBI.
(Mexanuueckue
BOJIHBI, YCJIOBUS

bubmuorexa [JOK

https://m.edsoo.ru/7f41c
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pacnpocTpaHeHusl.
[Tepuoa. CxopocTtb
pacrpocTpaHeHus u
JUTMHA BOJIHBI.
[Tonepeunsie u
POJOIbHBIE
BOJIHBI.
WNurepdepentus u
TuQpakus
MEXaHUYECKUX
BOJIH.

3Byk. CKOpOCTh
3ByKa. [ poMKOCTH
3ByKa. BricoTa
ToHa. TemOp 3ByKa.
DIIeKTPOMAarHUTHBI
€ BOJIHBI. Y CJIOBUSA
W3ITYy4CHUS
AIIEKTPOMArHUTHBIX
BOJIH. B3anmuas
OpHUEHTAI
BekTopoB E, B, V B
3IEKTPOMArHUTHOM
BosHe. CBolicTBa
AIIEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE,
MpeIOMIIEHHE,
MoJIsIpU3aIus,
nudpaxims,
UHTEepEpEeHIHs.
Ckopoctb
3JIEKTPOMAarHUTHBIX
BOJIH.

[Ixana
AIIEKTPOMArHUTHBIX
BOJH. [Ipumenenune
AIIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U
ObITY.

IIpuHumnbL
pamuoCBsI3U U
TEJICBUJICHUS.
Pamnomoxkanus.




2.3

DneKTpOMarHuTHOE
3arpsi3HEHUE
OKpYyKaroleun
Cpepbl.
TexHuueckue
YCTPOICTBA U
MIPaKTUYECKOE
IIPUMEHEHHUE:
MY3bIKaJIbHbIE
WHCTPYMEHTBHI,
yJIbTpa3ByKOBas
JIMarHOCTHKA B
TEXHUKE U
MeIULUHE, paaap,
paIMONTPUEMHUIK,
TEJIEBU30D,
aHTEHHa, TenedoH,
CBY-neus).

Ornruka.
(CeomeTpuueckast
ONTHKA.
[IpssmonunenHoe
pacnpocTpaHeHue
CBETa B
OJIHOPOJIHOM CpeJie.
JIyu cBera.
Toueunslii
HMCTOYHHK CBETA.
OTtpakeHue cBeTa.
3aKOHBI OTpaKEHUs
ceera. [TocTpoenue 10
M300pakeHHi B
IJIOCKOM 3€pKaiie.
IIpenomnenue
cBeTa. 3aKOHBI
MIPEIOMIIEHUS
CBETa.
AOCONIOTHBIHN
MoKa3arenb
MPETOMIICHUSI.
ITonnoe
BHYTpEHHEE
OTpaXKeHUe.

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c
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[IpenenbHblid yron
MOJIHOTO
BHYTPEHHETO
OTPaKEHUS.
Hucnepcus ceera.
CI10HBIN cocTaB
Oenoro cBera.
IiBeT.
Cobupatomue u
pacceuBaroiye
nuH3bl. ToHKas
nuH3a. PokycHoe
paccTostHUE U
ONTHYECKas cuila
TOHKOM JIMH3BI.
[TocTpoenue
M300pakeHHi B
CcOOMparOIINX U
pacceuBaromx
nuH3ax. Popmyna
TOHKOM JIMH3BI.
VBenuueHue,
JIaBaeMOe€ JIMH30M.
[Ipenens
MIPUMEHUMOCTHU
reOMETPUYECKOMN
OTITHKHU.
BousiHoBas onTuka.
Wntepdepenius
CBeTa.
KorepenTHsie
HMCTOYHHKHU.
VYcnosus
HaAOJIFOIEHUS
MaKCUMYyMOB U
MHUHHUMYMOB B
uHTEp(EepEeHITMOHH
01 KapTUHE OT JBYX
CHH(]a3HBIX
KOTE€PEHTHBIX
HMCTOYHHKOB.
Hudpaxus csera.
Judpaxkuuonnas




peweérka. YcinoBue
HAOIIOIeHUS
TJIAaBHBIX
MaKCHMYMOB IIPH
naJicHuu
MOHOXPOMaTHYECKO
ro cBeTa Ha
TU(PPaKIHOHHYIO
pelETKY.
[Tonsapuszanus
CBETa.
Texnuueckue
YCTPOMCTBA U
MPAKTHYECKOe
MPUMEHEHHUE: OUKH,
ayna,
doroanmapar,
MPOEKIIMOHHBII
anmapar,
MUKPOCKOIIL,
TEJECKOIL,
BOJIOKOHHAsI
OTITHKA,
nudpakImoHHAs
pelérka,

HOJISIPOUI).

Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI
crnenuaabHOM
TEOpPUH
OTHOCHUTEIILHOCTH.
(T'panuIBI

MIPUMEHHUMOCTH
. bu6mmoreka [JOK
KJIACCUYECKOM

3.1 4 1 https://m.edsoo.ru/7f41c
MEXAHUKU. 97¢

ITocTynmatsl
CIIELUAIIBHON
Teopun
OTHOCHUTEJIbHOCTH:
MHBAapHaHTHOCTh

MOJyJIs CKOPOCTH
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CBETa B BaKyyMe,
MPUHIUIT
OTHOCHUTEJIbHOCTH
OWHIITENHA.
OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH.
Samemienue
BpEMEHU U
COKpaIieHue
JUTHBL.

OHeprus u
HMITYJIbC
PEIATUBUCTCKOMN
YaCTHULBI.

CBs13b Macchl ¢
SHEpruen u
HUMITYJIbCOM
PEIATUBUCTCKON
YacTULIBI. DHEPrust

IOKOS).

Uroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

DIIeMEHTHI
KBaHTOBOM OINTHKH.
(Poronsr. Dopmyiia
Inanka cBs3u
SHEepruu GoToHa ¢
€ro 4acTOTOM.
OHeprus u
UMITYJIbC (OTOHA.
OtkpsiTHE U
HCCJIeIOBAaHNE
doTtorddekra.
OmpiTer A. T
CroneroBa. 3akOHbI
dororddexra.
YpaBHeHue

4.1

DHHIITEHA TS
dororddexra.
«Kpacnas
TPaHUIIA»
doTtordpdekra.

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c
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JlaBneHue cBera.
Omneite 11. H.
JleGenena.
Xumudgeckoe
JICUCTBUE CBETA.
TexHumueckne
YCTpOMCTBA U
MPAKTHIECKOE
MIPUMCHCHHE:
($OTORIIEMEHT,
doronaTyuk,
CoJIHEUHas OaTapes,
CBETOAMON).

4.2

Crpoenue aToma.
(Mopens aToma
Tomcona. OnbITHI
Pezepdopna o
paccesHuIo o -
YacTHL.
[Lmanerapnas
MoOJieJIb aToMa.
[Tocrynars! bopa.
Wsnyyenue n
HOTJIOUICHUE
(hOTOHOB MpH
IIEPEX0/IE aTOMA C
OJIHOTO YPOBHS
JHEPrUU Ha JPYToM.
Buael cnekTpos.
Crnextp ypoBHei
SHEpPruM aTroma
BOJIOpOJA.
BousiHOBBIE
CBOICTBA YaCTHII.
Bomnsl ne bpoinns.
KopnyckynspHo-
BOJIHOBOM JTyaJIu3M.
CnoHTaHHOE U
BBIHY)KJICHHOE
U3ITy4eHue.
TexHuueckue
YCTPOMCTBA U
MPaKTUYECKOE

bu6mmoreka [IOK

https://m.edsoo.ru/7f41c
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pUMEHEHHUE:
CIIEKTPAaJIbHBIN
aHau3
(cmexkTpockon),
Ja3ep, KBAaHTOBBIN
KOMITBIOTED).

4.3

ATOMHOE A1pO.
(OkcrepuMeHTHI,
JIOKa3bIBaIOIIHE
CJI0KHOCTh
CTpOEHHUS s/pa.
OTKpBITHE
pPaZnOaKTHBHOCTH.
OnbITHI
Pezepdopna o
OIIpeIeNICHUIO
cocraBa
pPaZoaKTUBHOTO
U3ITy4YeHHUS.
CsoiicTBa anbda-,
Oera-, raMMa-
U3Ty9CHUSI.
Bnusinue
pPaZMOaKTHBHOCTH
HAa JKUBbBIE
OpIraHU3MBI.
OTKpbITHE TPOTOHA
Y HEHUTpPOHA.
Hyknonnas moaens
anpa ['eitzen6epra—
WBanenko. 3apsin
anpa. Maccosoe
YHCIIO si/Ipa.
N3oTomnsl.
Anbda-pacnan.
ONEKTPOHHBINA 1
NO3UTPOHHBIN OeTa-
pacnaa. I'amma-
U3JIydeHHe. 3aKOH
pPaZnOaKTHBHOTO
pacnana.

OHeprus cBA3U
HYKJIOHOB B sIJIpeE.

bubmuorexa [JOK
https://m.edsoo.ru/7f41c
97c
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SlnepHble cubl.
Jedext macchl
anpa.

SlnepHble peakiuu.
Jlenenue u cCUHTE3
snep.

SnepHsblit peakTop.
TepmosinepHbIi
cunres. [Ipobaembr
Y TIEPCTIIEKTUBBI
AIEPHOU
SHEPreTUKH.
KOJIOTHYECKHUE
aCIIeKTHI SIJICPHOM
SHEPreTUKH.
DneMeHTapHbIe
YaCTHUIIBL.
OTtkpsiTHE
MO3UTPOHA.
MeTtonsl
HaAOJIFOIEHUS U
perucTpanuu
3JIEMEHTapHBIX
YacTuIl.
DyHIaMEHTAIbHBIE
B3alMOJICUCTBUSL.
Ennuctso
buzngecKoit
KapTUHBI MUpA.
TexHuueckue
YCTPOMCTBA U
MPaKTUYECKOE
MIpUMEHEHUE:
JIO3UMETp, KaMmepa
Buibcona,
SIEPHBIA PEAKTOP,

aToMHasi 6oM0a).

Hroro no pazneny

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

15

DIJIEMEHTHI
5.1 aCTPOHOMHUH U
acTpoU3HKH.

bubmuoreka [JOK
https://m.edsoo.ru/7f41c
97c
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(Oramsl pa3BuTus
ACTPOHOMHUH.
[IpuxnagHoe u
MHPOBO33PEHUYECKO
€ 3HaUCHHE
aCTPOHOMHUHU.

Bun 38é3aH0r0
Heb6a. Co3Be3nus,
SApKUE 3BE3/bI,
IUIAHETEI, UX
BUMOC
JIBIDKCHHE.
ConneuHnas
CHCTEMA.

ComHire.
ConneuHas
aAKTHBHOCTD.
Hcrounuk sHeprun
Connna u 3BE37.
3BE3 MBI, UX
OCHOBHEIC
XapaKTEPUCTUKH.
Jnarpamma
«CHEKTPAIbHBIN
KJacc —
CBETHMOCTBY.

3BE3 1Bl II1aBHOU
IOCJIEIOBATEIIFHOCT
1. 3aBUCHUMOCTh
«Macca —
CBETUMOCTDY JIJIs
3BE3] IIaBHOMU
IOCJIEIOBATEIIFHOCT
u. BHyTpennee
CTpOEHUE 3BE3]I.
CoBpeMeHHbIE
MPEICTABICHUS O
MPOUCXOKICHUH U
spommonuu ConHIa
1 3BE3]1. DTaIlbl
JKU3HU 3BE3]I.
Muneunsii [TyTe —
Hama ["anakTuka.




Ilonoxenue u
nemkenue CoaHia
B I'anakTuke. Tumel
rajlaKTHK.
PaguoranakTuku u
kBaszapbl. YEpHbIe
JIBIPBI B sipax
rajlaKTHK.
Bcenennas.
Pacmmpenue
Bceenennoii. 3akoH
Xab6ma.
Paz0eranue
rajlakTuk. Teopus
Bosbiioro B3peiBa.
PenmkToBoe
U3JIy4CHHE.
MacmrabHas
CTpYKTYypa
Bcenennoii.
Meraranaktuka.
Hepeménnnie
POOJIEMBI
ACTPOHOMHUH).

Hroro no paszneny 7

Pa3nea 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

O6o61maro1iee
MOBTOPEHHUE.
(Posb pusuku u
aCTPOHOMUH B
9KOHOMHYECKOM,
TEXHOJIOTMYECKOM,
COLIMAJIbHOM U

ITHYECKOii chepax bu6nnorexa IIOK
6.1 P 4 https://m.edsoo.ru/7f41c
JIESITENIbHOCTH o

4eJI0BEKA, pPOJIb U
MeCTO (PU3UKHU U
ACTPOHOMHH B
COBPEMEHHOM
Hay4YHOU KapTHUHE
MUPA, POJIb
bu3IIecKoit
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TEOpHUU B
dbopmupoBaHUU
MPECTaBICHUN O
buznIecKoi
KapTUHE MHpa,
MeCTO (PU3HIECKOM
KapTUHBI MUDA B

o01eM psy
COBPEMEHHBIX
€CTECTBEHHO-
Hay4HbIX
MpEJCTaBICHUN O
IpUpPoJIE).
Uroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB 10 68 4 7
[TPOI'PAMME
IMOYPOYHOE IIJNTAHUPOBAHHUE
10 KJTIACC
Ne KoanyecTtBo Jara Jara
w/n Tema ypoxka 4acoB Wysenus pakTueck
asi
1 ®usuka — Hayka o npupoje. Hayunsie 1
METO/bI TO3HAHUS OKPYKAIOLIEro MUpa
Ponb 1 MecTo (pu3uku B popMupoBaHun
2 COBPEMEHHOW HAYYHOU KapTHHBI MUpPa, B 1
MPAKTUYECKON JIEATeTLHOCTH JIFOICH
MexaHnuyeckoe ABUKEHUE.
3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1
nekeHusd. [lepemenienue, CKOpoCThb,
yCKOpEeHHue
PaBHOMEpHOE IPsIMOSIMHEWHOE JBUKEHUE
5 PaBHOYCKOpEHHOE TIPSIMOTTUHEHHOE




JIBIDKEHHE

CBoOoaHoe majieHue. Y CKopeHue
CcBOOOIHOTO MMaEHUS

KpuBosmHeliHOE ABUXKEHUE.

KpuBonuneiinoe npuxenue. [[prxenue
MaTepUaIbHOM TOYKHU MO OKPYKHOCTH

[Tpuniun otHocuTenbHOoCTH [anumnes.

WNuepuuanbHble CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HeroTOHA

10

Macca tena. Cuia. [lpunnun
cynepno3uiuu cui. Bropoii 3akon
Hprorona s MaTepuaabHOU TOUKH

11

12

13

Tperuii 3axkoH HerotoHa miis
MaTepUalbHBIX TOUYEK

3akoH BCCMHPHOI'O TATOTCHUS. Cuna
TAXKCCTHU. HepBa;I KOCMHYCCKaA CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

14

15

16

17

Cuna tpenus. Koapdunment tpenus.
Cuna conpOoTHBIICHUS TIPH IBUKCHUH TeJa
B )KHJIKOCTH HWJIU Ta3e

[TocTynarensHoO€ U BpalareabHOE
JBIDKEHHE a0COJIIOTHO TBEPIOTO Tea.
MowmenT cunbl. [1imedo crnbl. YenoBus
paBHOBECHS TBEPAOTO TEJIA

Nmnynbc maTrepuanbHOW TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. IMITynbC CUIbI.
3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
NIBYOKEHHE

PaGora u MOIIHOCTB CHIJIBI. Kunernueckas

SHeprus MarepuanbHoil Touku. Teopema 06
VU3MEHEHUU KHHETUYECKON dSHEprun

18

[TorenumansHas sueprus. [loreHunanpHas
SHEPTUs yrnpyro aeGopMupoBaHHON
npyxuHsbl. [loTeHnnanbHas sHeprus tena
BOJIM3U MTOBEPXHOCTH 3eMIIU

19

[ToTenmanpHbBIC U HETIOTEHITMATIBLHBIC
cuibl. CBsi3b pabOTHI HEMOTEHIIMAIBHBIX
CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUu
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOU SHEPTUH

20

JlabopaTtopHas pabota «lccnenoBanue




CBSI3H PabOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM FHEPTUHU Teja Ha pUMepe
paCTSKEHUS PE3UHOBOTO KI'YTa»

21

22

23

KonrponsHas pabora o reme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXPAHEHHUS B MEXaHUKE

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
KHUHETUYECKON Teopuu. bpoyHoBCKOE
nskenue. Auddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Mosieau CTpOeHUs
ra3oB, JKUAKOCTEU U TBEPIBIX Tell

24

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostnuas ABoraapo

25

26

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus
WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

27

AOcomroTHas TeMIiepaTypa Kak Mepa
CpelHEW KUHETUYECKON SJHEPTUU
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenneneeBa-Kianeiipona

28

29

30

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI
Jlaboparopnas pabota «Vccrnenoanue
3aBHCHMOCTH MEXy MapameTpamMmu
COCTOSIHUS pa3peKEHHOTO Ta3ay

I/Isonpoueccm B UACAJIbHOM ra3€ U ux
Fpa(l)I/ILIeCKOG NpeaACTaBJICHUC

31

BuyTpeHHss 3HEeprus TepMOIMHAMUYECKON
CUCTEMBI U cII0COObI €€ N3MEHEHN.
KonuuecTBo TemnoTs! u padora.
BHyTpeHHss sHEPrus 0JHOATOMHOIO
UJEAIBHOTO Ta3a

32

33

34

Buns! Tenionepenaun

VienbHas TEI0EMKOCTD BEIIECTBA.
KonuuecTBO TEmoThl npu Temionepeaaye.
AnmabaTHbIH mporiece

[lepBblit 3aKOH TEPMOAMHAMUKH U €TO
MIPUMEHEHHUE K U30MpoLeccam

35

Heo6paTuMoCTh NpOLECCOB B IPUPOJIE.
Bropoii 3ak0H TepMOIMHAMUKHN




[punuun nevictus u K11/ ternoBoit

36
MaIIHHBI

37 Hukn Kapno u ero KIT/Q

38 DKosornyeckue mpoodIeMbl
TEII0PHEPTETHKU

39 Oo6o06maromuit ypok «MomnekynspHas
¢usuka. OCHOBBI TEPMOIUHAMIKI
KonTponbnas pabora no teme

40 «Monexymnsapras ¢puzrka. OCHOBBI
TEPMOIUHAMUKI

41 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue u kurnexnue

42 AOCOIOTHAS U OTHOCHTEJIbHAS BIAXKHOCTh
Bo3ayxa. HacelmenHslil map
Teépnoe teno. Kpucramindeckue u

43 amopdHbIe Tena. AHU3OTPONHS CBOWCTB
KpucTayioB. KuaKue KpucTauib.
CoBpeMeHHbIE MaTepHallbl

44 [InaBnenue u KpucTauU3anus. Y aenbHas
TeruioTa riasneHus. Cyomumarus

45 YpaBHEHHE TEIJIOBOTO OamaHca

46 Dnektpusanus Tel. DIEKTPUUECKUH 3apsl.
JIBa BUJIa DIIEKTPUUECKUX 3aPsI0B
[TpoBOAHMKY, TUINEKTPUKU U

47 MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS
AIEKTPUUECKOTO0 3apsiaa

48 B3aumoneiictBue 3apsiaoB. 3akon Kynona.
ToueuHbI ATEKTPUYECKUH 3apsiT
Hampsix€HHOCTB AJIEKTPUUECKOTO TOJIA.

49 [TpuHIUI CyNePIIO3UITIH dTEKTPUUECKUX
nosied. JInaum HanpsHKEHHOCTH

50 PaGota cui 31eKTpoCcTaTuYeCcKOro mossl.
[Torenmman. Pa3HOCTh MOTEHLIMAIOB
[TpoBOIHUKY U AUDIIEKTPUKH B

51 ANEKTPOCTATUYECKOM II0JIE.
JusnexTpudeckasi IpOHUIIAEMOCTh

52 Dnekrpoémrocth. Konaercarop

53 DNeKTPOEMKOCTh TIIOCKOTO KOHJIEHCATOpa.
DHeprus 3aps>KEHHOr0 KOHJIEHCATopa

54 Jlaboparopnas padota "V3mepeHue




IEKTPOEMKOCTH KOHJEHcaTopa'

55

56

57

58

[TpunHIMTT NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
amnmapara, CTpyHHOTO MPUHTEPA.
DneKTpocTaTU4ecKas 3alnuTa. 3a3eMIeHue
AJIEKTPONIPUOOPOB

DIJIEKTPUYECKUH TOK, YCIOBUS €ro
cymectBoBaHus. [locrosaunsiil Tok. Cuna
toka. Hanpsbxenue. ConpoTuBieHue.
3axon OMa JJ1s yyacTKa Lenu

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTUHEHHE TIPOBOIHUKOB.
JlaGopaTtopHas paborta «3ydeHue
CMEIIIaHHOTO COSAMHCHHUSI PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoyna-Jlenua

59

3axon OMa 11 [TOJIHOM (3aMKHYTOI)
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ncToyHMKa TOKa U €ro
BHYTPEHHEI0 COIIPOTHUBIICHUS»

60

DJeKTpOHHAs MPOBOJUMOCTD TBEPBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT TEMIEPATYPHI.
CBepxnpoBOIUMOCTb

61

62

63

64

DnexTpuyeckuil Tok B Bakyyme. CBolicTBa
ANEKTPOHHBIX ITYYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMeCHast MpoBoAUMOCTh. CBoMCTBA P—
n-nepexoxa. [lonynpoBoIHUKOBBIE
prOOpbI

DNeKTpUUecKuil TOK B pacTBOpax 1
pacraBax 3JeKTPOJIUTOB.
ONEKTPOIUTHYECKAS AUCCOLUALIHS.
DNeKTpoan3

3J'ICI(TpI/ILICCKI/II7I TOK B ra3sax.

CamocTosTeNbHBIN U HECAMOCTOATENbHBIN
pas3psa. Monnus. [1nasma

65

KonTponbnas pabora no teme
«Quekrpocraruka. [TocTosHHBIM
NEKTPUYECKUH TOK. TOKHM B pa3In4HbIX




cpenax»

66

67

DneKTpUuYeCcKre MpUuOOPHl M YCTPOMCTBA U
UX MpakTudeckoe npumenenue. [Ipasuia
TEXHHUKHU 0€30MacHOCTH

[Ipomexyrounas atrectauus. Mitorosas
KOHTpOJIbHas paboTa.

68

O6o0maromuit ypok «IeKTPOAMHAMHUKAY

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 KIIACC

68

Ne
n/n

Tema ypoka

KognuecTBo
JacoB

Jara
U3ydeHus

JlaTa
pakTuyeck
ast

[TocTosiHHBIE MAaTHUTHI U UX
B3auMoJieicTBUE. MarHuTHOE NOJIE.
Bekrop marHuTHOM MHAYKUUU. JInHUN
MarHUTHOW MHIYKLIHH

MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
OmneiT OpcTena. Bzanmopeiicteue
IMPOBOAHUKOB C TOKOM

JlaGopatopHas pabora «3yueHue
MarHUTHOT'O MOJIS KaTyIIKU C TOKOM)

JleficTBMe MarHMuTHOTO MOJISI Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaboparopHas pabota «lccneqoBanue
JIEMCTBUSI MOCTOSIHHOTO MarH1Ta Ha paMKy
C TOKOM»

JlelicTBME MAarHUTHOTO TIOJIS Ha

JBUXKYILYIOCS 3apSDKEHHYIO YaCTULLY.
Cuna Jlopenna. Pabota cunet Jlopenna

DneKTpoMarHuTHas HHayKnus. [Totok
BEKTOpa MarHuTHOM nHAyKmu. IJ1C
WHIYKIIUA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes

JlabopaTtopHnas padorta «HcciaenoBanue




SABJICHUA 3H€KTpOMaFHHTHOfI HUHAYKIOUN

10

NHAyKTUBHOCTD. SIBIICHHME CAMOMHIYKIIUH.
OJIC caMOMHAYKIIUH. DHEPTUS
MarHUTHOTO TOJISL KATYIIKA C TOKOM.
DIIEKTPOMarHuTHOE IoJje

TexHuueckre ycTpoucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTaATENb,
YCKOPHUTEIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs TIeYb

O6o06matromuii ypok «MarauTHoe 1oJie.
DIeKTPOMAarHUTHAS WHYKIIHS

11

KonTtponpHast pabora o Teme
«MarnurtHoe 1mosie. DJIeKTpOMarHuTHas

UHIYKIHSD

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
lapmonndeckue konebanus. Y paBHEHUE
rapMOHHMYECKHUX KOJICOaHUH.
[IpeBpamienue 3uepruu

13

JlabopaTtopHas pabora «HMccnenoanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMit
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbL
rpy3a»

14

Konebarenbnblit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B
U7CaTbHOM KOJIeOaTeTbHOM KOHTYPE.
AHaJIOTHS MEXy MEXaHUYCCKHUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

15

16

17

®opmyna ToMcoHa. 3aKOH COXpaHEHMS
SHEPTUU B UJICATTHLHOM KOJIe0aTeThHOM
KOHTYpE

[TpencraBieHue o 3aTyXaroMIMX
KoseOaHusX. BeIHyKIeHHBIE
MexaHH4YecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)ICHHBIG SHGKTpOMaFHI/ITHBIe
KoaeOaHus

[lepemennslii Tok. CHHYCOUJANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYAHOE U
JIEUCTBYIONIEE 3HAYEHNE CHIIBI TOKA 1
HanpsHKeHUs




18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya v NoTpediieHue FIEKTPUIECKOM
SHEPrUuu

19

YCTpolcTBO U MPAaKTUYECKOE TPUMEHEHUE
AJIEKTPUYECKOT0 3BOHKA, I'€HEepaTopa
IIEPEMEHHOTO TOKA, JIMHUI
JJIeKTpoliepesay

20

21

22

DKOJIOTHYECKHE PUCKH IIPU IIPOU3BOJCTBE
ekTposHeprun. Kymnsrypa
WCIIOJIB30BaHUS IEKTPOIHEPTHUH B
MTOBCETHEBHOM KU3HU

MexaHuyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb
pacrpocTpaHeHusI U JIJTUHA BOJIHBI.
[Tonepeunsie U TPOIOJIHLHBIE BOITHBI

3Byk. CkopocCTb 3ByKa. [ pOMKOCTB 3ByKa.
Bricora Tona. TemOp 3ByKka

23

3JIGKTpOMaFHI/ITHI)Ie BOJIHBI, UX CBOMCTBA U
ckopocTsb. [Ikana 351eKTpOMarHuTHBIX
BOJIH

24

25

26

[IpuHIUITBI PaANOCBA3U U TEIEBUICHUS.
PazButue cpencts cBsa3u. Papnonokamus

KoHntpoinbHas padota «Konebanus u
BOJTHBI»

[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
B OJJTHOPOJHOM cpene. ToyeuHsblit
UCTOYHUK cBeTa. JIyu cBeta

27

OTtpakeHue cBeTa. 3aKOHbI OTPAKECHUS
cgeta. [loctpoeHnue nzodpaxeHnuii B
IUIOCKOM 3€pKalie

28

29

30

[Ipenomnenue ceera. [lonHOe BHyTpeHHEE
orpaxkeHue. [IpenenbHbIN yroa nojaHoro
BHYTPEHHET0 OTPa)KEeHUS

JlaGopatopHas pabora «3mepenue
MIOKa3aTelsl IPEJIOMIIEHUS CTEKIIa
JIunzel. [loctpoenue nzodpaxenuii B

nuH3e. DopMysa TOHKOU JIMH3BL.
YBenuueHue JIMH3bI

31

32

JlabopaTtopHnas pabota «HcciaenoBanue
CBOMCTB M300pa’KEHUH B JIMH3AX»

Hucnepcus cera. CoxxHbIA COCTaB




6emnoro csera. Ler. JlaboparopHas
pabota «HabmoaeHne Aucnepcuu CBETa

33

34

WNutepdepentus cBera. {udpakmus ceera.
JudpakumonHas pemeérka

HOHGpe‘IHOCTB CBETOBBIX BOJIH.
HOJ'IHpI/ISaHI/IH CB€Ta

35

36

37

38

OnTuueckue mpuOOPsI U YCTPOUCTBA U
yCIIOBHA UX 0€30MacHOT0 IPUMEHEHUS

['paHuIBI MPUMEHUMOCTH KJIACCHUECKON
MexaHuku. [loctynarel crienuaibHON
TEOPUH OTHOCUTEIHHOCTH

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
3amensieHne BpEeMEHH B COKpaIlleHHe
JUIMHBI

DHeprus U UMIYIIbC PENSITUBUCTCKOM

qaCTUILIbI. CBs13b Macchl ¢ 3HeereI>i n
HUMITYJIBCOM. 9Hepr1/1;1 IIOKOA

39

40

41

KonTponpHas padora «Ontruka. OCHOBBI
CHEIHaJIbHON TEOPUU OTHOCUTEIIBHOCTH
®otonbl. Dopmyna [1nanka. Dueprus u
UMIyasC GOTOHA

OtkpsiTHE U HccaenoBanue porodddexra.
Omneitet A. I'. CToneroBa

42

3akonsl poTodrpdekra. YpaBHeHue
Oitamreitna s porosddexra. «Kpacnas
rparuiay Gorodddexra

43

44

JlaBnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHYECKOE NeHCTBUE CBETA

TexHHUECKHEe YCTPONCTBA U PAKTUYECKOE
npuMeHeHue: GoTo3JIeMEHT, (HOTOAATUHK,
CoJIHeYyHast 6aTapest, CBeTOUO/]

45

Pemenue 3amau mo reMe «JI€MEHTEI
KBAHTOBOM OIITHKN

46

47

Monens atroma Tomcona. OTBITEL
Pezepdopna mo paccessHHIO 0-4aCTHII.
[Inanerapnas Mogenb aToMa

ITocrynarser bopa

48

Wznyuenue u norsouieHue GOTOHOB MPH
Iepexo/ie aTOMa C OJHOTO YPOBHS SHEPTHH
Ha Apyrou. Bunsl ciekTpos




49

BonHoBele cBolcTBa YacTull. BoaHbI Ae
Bpoitna. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE
W3JIy4YeHHE

50

OTKpbITHE PAIMOAKTUBHOCTU. OIBITHI
Pesepdopna no omnpeneneHuio cocraBa
PaauOaKTUBHOTO U3TYyYCHUS

51

52

53

54

55

CgoiicTBa asbda-, 6era-, raMma-
U3IydeHus. Biusare paIinoakTHBHOCTH Ha
JKUBBIC OpPTaHU3MBbI

OTKpBITHE TPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnian. INEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITy4yeHue

DHeprus CBS3U HYKIOHOB B SIIpE.
Snepusie peakuu. SaepHblil peakTop.
[Tpo6neMbl, EPCIEKTUBBI, IKOJIOTUYECKHE
ACTIEKTHI SJIEPHOIN SHEPTEeTUKU

OnemeHTapHble YacTULbl. OTKpPbITHE
o3UTpoHa. MeTobl HaOIOIeHUS U
pErucTpanyy 3J1eMEHTApHbIX YaCTHII.
Kpymibiii cton «@yHaameHTaabHble
B3auMoJelcTBus. EnquncTBo huznueckoi
KapTUHBI MUPA»

Bun 3B€3nnoro ne6a. Co3Besnusi, sipkue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE JABUKEHUE.
ConneyHas cuctema

56

Comnnue. ConHedHas akTUBHOCTb.
HcTtounuk 3neprun ConHua u 3BE371

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI NIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPEACTABIEHUS O
IIPOUCXOXKACHUHU U 3BoIronuu CosHIa U
3BE3]]

58

Mineunsiii [Iyre — Hama ['anakTuka.
ITonoxxenue u nerxenue CoyHIIA B
I"amaktuke. ['anakruku. YEpHbIE OBIPHI B
Apax TajJaKkTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe




u3nyyeHue. MertarajiakTuka

60 Hepemennsie mpo0aeMbl aCTpOHOMHUH 1

61 KonTponpHas padora «DJ1eMeHTHI
ACTPOHOMHMH U aCTPOPUIUKI»

O6o06matromuii ypok. Poib dhusuku n
aCTPOHOMHUH B SKOHOMHYECKOMH,

62 TEXHOJOTMYECKOM, COIUATLHOM U 1
ITHYECKOU cepax NesTeTbHOCTH
YeloBeKa

O6o06matromuii ypok. Ponbs u mecto
63 (U3UKN ¥ aCTPOHOMHH B COBPEMEHHOM 1
Hay4YHOU KapTHHE MHUpa

O6o06matomuii ypok. Pons puzndeckoit
64 TeopuH B GOPMHUPOBAHHUH MPEICTABICHUN 1
0 (hu3MYecKOi KapTUHE MUPA

O6o6maromuii ypok. Mecto pusudeckoi

65 KapTUHBI MUPA B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

IIPEJICTaBICHUN O IPUPOLE
PesepBHBI ypok. MarHuTHOE 110JIE.

66
DNEKTPOMAarHuTHas UHIYKIHS

67 [Ipomexyrounas arrecranus. Mitorosas
KOHTpOJIbHAs paboTa.

Pesepnsiit ypok. KBantoBas ¢usuka.

68
DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME o8

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

» ®usuka, 10 kmacc/ Makumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penakmnueit [lapdentreBoit H.A., AkiinonepHoe oomecTBo «M31aTeascTBo

«IIpocsemienue»




» Gusuka, 11 krace/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHICHI/Ie»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

®dwusuka, 10 kmace/ Msixkumes I'.51., Byxosues b.b., Corckuiit H.H. ox
penakuueii [TapdhentseBoit H.A., AkuironepHoe o61miectBo «M31arenscTBo
«IIpocsemienue»

®dusuka, 11 knacc/ Mskumes I'.J1., byxosies b.b., Hapyruna B.M. niox
penakuueii [TapdhentbeBoit H.A., AkurionepHoe o6miectBo «M3narenscTBo
«IIpocBemenue»

A.Il.PeimkeBuy, I1.A.PeiMkeBuu. COOpHUK 3a71a4 110 pusuke 11 9-11 kimaccos.
I'ensdratr .M., Hename 1U.1O. Coopuuk 3amau no ¢usuke (10 xi.), uza. 2001
r.

JI.O. I'enpenmreiin, JI.A. Kupuk, U.M.I'ensdrar. ®DU3NKA-10, 3agauauk.

JI.O. T'ennenmreitn, JI.A . Kupuk, U.M.I'ensdrar. DU3NKA-11, 3agaunuxk.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru
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