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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHHUTAHUS U
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. IIporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPean3ali MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENEIAIOTCA OCHOBHBIE LIEIM U3YYEHHs] (PU3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npenamera « Pu3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOIbI, BBICTYIAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoapHBIN Kype GU3NKU — cUCTeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUs HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHUSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3uKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoess npuxnaonoit  nanpasiennHocmu. Kypce usukum mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (Puznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTEeMHO-AEeSTENbHOCTHBIN TOJIX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYECKUX padoT. BhijeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHUE
OoOyYaromMUMHUCI YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3NYECKMX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1ad MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (YU3UYECKON MOJIEIIBIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjesa Kypca, TaKk MU MHTETPUPYs 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM I CUTyallud MpakTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOro0 KaOuHeTa (M3MKU WM B YCIOBUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOE OOOpYMOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeYMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaommxca. TemMaTHyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEeMJICHUS OOYyYarOUIMXCS K HAYyYHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOrO MHPOBO33PEHMSI KakK pe3yibTaTa HW3Yy4YeHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU AJST Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTrmxeHne 3TUX lenei oOecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPeHEro o01iero oopa3oBaHus:



npuoOpeTeHne  CHUCTEeMBbl ~ 3HAHUKM 00  o0mux  (U3HUECKHX
3aKOHOMEPHOCTIX, 3aKOHax, TEOPHSIX, BKJIFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

dbopMHpOoBaHUE YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOCHHME CIOCOOOB pEIICHHS Ppa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;
NOHMMaHHE (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHUSHUSA HA OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METOJJaMH CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTauuud HUHPOpMALHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

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

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb JabopaTOpPHBIX U
MPAKTUYECKUX pabOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

COJAEP)KXAHUE OBYUEHUSA

10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOTO MO3HAHUSA
®usuka — Hayka o mpupoze. HayduHble MeTOIbl NO3HAHUS OKPYKAIOLIETO

MUpa.

Ponp okcnmepumeHTa W TEOpMHM B IPOLIECCE TO3HAHMS MPUPOIBI.

DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (GU3NYECKUX SBICHUA W TpolieccoB. HaydHbie TUIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto Gu3NKKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu



AHanoroBple MU HHUQPPOBbIE HU3MEPUTENIbHBIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienune, cCKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE JIBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U [EpPEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHUEe CBOOOIHOTO MaieHUSI.

KpuBosnmHeniHOE  nBMKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u yactora oOparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepeHne ycKopeHHsl CBOOOTHOTO MaICHUS.

Hamnpagienue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpEJeeHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, HPOUACHHBIMU TEJIOM 3a
MocJe0BaTeIbHbIE paBHbIE IMPOMEKYTKA BPEMEHM TMPU PABHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHON CKOPOCThIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenune nBuKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipynuun  otHocutTenbHOCTH  ['anmunesd. IlepBeii  3akoH  HeroToHa.
NHepunaibHbIe CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipuniun cynepno3uuuu cuil. Bropoii 3akon HeroToHa
JUIS MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectr. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpoTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenpHoE U BpaliaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCUTENBHO OcCH BpameHus. llnedo cumnbl. VYcnoBug
paBHOBECUSA TBEPAOIO TENA.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUu.

CpaBHeHHME MACC B3aMMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JiehopMaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBeCHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuyenue aBmKeHUs1 OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux aehopMaIium.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJa, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKkoHbl COXpAHEHUA 8 MEXAHUKE

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOYkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs yIIpyro
nedhopmupoBaHHor  mpykuHbl.  [loTeHIManpHas  SHEpPruss Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHnuanpHBIE W HENOTSHIIUANbHBIC  CHIIBL CBsizb  paboOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HSHEPIHMH CHUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCcTpOMCTBA W MPAKTUUECKOE MPUMEHEHHE: BOJAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXaHHYECKON SHEPruu
TeJia Ha MIPUMEPE PACTSHKEHUS PEe3UHOBOTO JKI'yTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Auddysusa. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS YacCTULl BELIECTBA. MoOJEnu CTPOEHUS Ta30oB, XUAKOCTEN U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnel. Macca u
pa3mepsl Moneky. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHu HAeabHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUsS dvactull raza. [llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3zobapa.

TexHuueckue yCTpPOUCTBA U IMPAKTUYECKOE IPUMEHEHHUE: TEepMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnpIThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Mopenb, nuTroCTpUpyoIias IpUpPOay AaBICHUS I'a3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3[yXa B KJIIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbl mepmoOUHAMUKU

TepmoauHamMuueckass cucremMa. BHyTpeHHSs dHEpPruss TEPMOIAMHAMHYECKON
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI pH TEIJIONEpeaaye.

[lonstue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOJIE.

TeruoBpie  mammHbl.  [IpUHIUNBL ~ JEWCTBUST  TEIJIOBBIX  MAIIWH.
[IpeoOpa3zoBaHus SHEpPruM B TEIJIOBbIX MaimnHax. KodpuiueHT mosie3Horo
nericTBus TeruioBod mamuHbl. [{ukn KapHo um ero ko3pduIMEHT MOIe3HOTO
JEHUCTBUS. DKOJIOTHUYECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnue BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEpruu (TeMiiepaTypbl) Tejaa IpH Terionepeiaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl



[TapooGpa3oBanue u koHmeHcamnus. Mcmapenue u kuneHue. AOCOMIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MNPUMEHEHHE: TUTPOMETP M
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYYCHHUS] COBPEMEHHBIX MaTe€pUasoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBOMCTBa HACBIIICHHBIX aPOB.

Kunenue npy noHM>XEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U IJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mMepeHrne OTHOCUTENbHOM BIIa)KHOCTH BO3AYXa.

Pa3znen 4. JiaekrpoauHaMuKa

Tema 1. dnexmpocmamuxa

OnexTpuzanmst Tesl. OJIEKTpUYECKWil 3apsan. JlBa BHIA DIEKTPUYECKUX
3apsAn0B. IIpOBOOHUKH, IOUAJIEKTPUKU M TOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbI AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTH 3yIeKTpHueckoro mojs. IIpuHoun
CYNEPIHO3ULIUUA DIEKTPUYECKUX ITosier. JIMHUKM HaANpsyKEHHOCTH IIEKTPUYECKOTO
TOJISL.

Pabora cun  oanekrpocratudeckoro  mosis.  Ilorenuuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jluanexrpuyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOIL,
AIIEKTPOMETp, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpOBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa i1 yyacTKa LEMu.

DIEKTPUYECKOE COIMPOTUBICHUE. YIEIBHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MApAILIEIbHOE, CMEIIAHHOE COCIUHEHUE IIPOBOIHUKOB.

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

DJIEKTPOJBHKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBIICHWE HCTOYHUKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
COINIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHUM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynnpoBoHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

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

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOSTENbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [Lnazma.

TexHudeckue yCTpPOWCTBA M IPAKTUYECKOE TNPUMEHEHHE: aMIIEpMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

3aBUCMMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuana.

CMenanHOE COeIMHEHUE TPOBOHUKOB.

[Ipssmoe wu3MepeHue dIEeKTpOABMKYIIEW cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTB IEKTPOIIUTOB.

W ckpoBoii paspsia ¥ IPOBOJAUMOCTD BO31yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

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

Habmronenue snekTpoiusa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocCyIIecTBISIETCS C
Y4ETOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTEeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, Quanmyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI M X IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHUE B XKUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH KUBBIX OPTraHU3MOB (BUABI TEILIONEPEIayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTUYECKAS TUCCOLUAIMS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodOpa3oBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHHUKE, MOJIIMIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JIBHUraTeidb BHYTPEHHETO
cropanusi, maposasi TypOMHa, OBITOBOM XOJIOJIWUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTpYHHBIH PUHTED, AIIEKTPOHArpeBATEIbHbBIC npuOopsbI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa
Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKUUA



[locTossHHBIE ~ MarHuTHl.  B3anmMmonmencTBHEe  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHWTHBIX MOJIeH. JIMHMM MarHUTHOM MHAYyKIMW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JI TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHMH
MAarHuTHOTO TOJI JUIMHHOTO IPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTYIIKH ¢ TOKOM. OnbIT Opcteaa. BzanmoelictBre NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ Monynb U HanpaslieHKE. /[BHKEHNE 3apsHKEHHON YaCTUIIB
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBeHne ANEKTPOMArHUTHOM HMHAYKOUHU. [lOTOK BEKTOpa MarHUTHOMU
WHAYKIUU. OJEKTPOABIDKYLIas Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe aneKTpUYECKOe ImoJie. ODJEKTPOABWKYIIAsd Cuila WHIYKIUU B
IIPOBOJHUKE, IBMXKYILIEMCS IOCTYNIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTb.  SIBIGHME CAMOMHIYKLUHH. OJIEKTPOABMXKYILNAsS CHJIA
CaMOWHYKLIMH.

DHEPrust MAarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, DJJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN DJIEMEHTapHBIX
4aCTHUL, MHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMKM MHAYKIIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUS NOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHUSA BHCKTpOMaFHI/ITHOﬁ WHAYKIUH.

Pa3nen 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KOAEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuoxa, wactora, ammumryaa u (aza koireOaHU.
[IpyXMHHBIN MassTHUK. MaTeMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATBHOM KOJIEOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYECKUMHU U
AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJI€ATHLHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aryxarouumx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUs.

[lepemennpii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE AIIEKTPUUECKON
HHEPrur. DKOJIOTHUECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHUYEeCKHe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHUK).

HabGmronenue 3aryxaromux KojieOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHWH PE3UCTOpa, KaTYyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

HccnenoBanre 3aBUCMMOCTH TIEpHUOJa MaJbIX KOJIeOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEpEMEHHOTO0 TOKa B LENM U3  IOCJEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBLE 60JIHbL



MexaHudeckue BOJIHBI, yclioBUA pacnpoctpaneHus. Ilepuwoa. CkopocTtb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepedHple W MPOAOJBHBIE BOJIHBL.
HuTepdepenius u qudpakiius MEXaHHIECKIX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIIOMIICHUE, MONApu3anus, Tudpakius,
uHTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONIEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus U NpeoMICHHUSI MEXaHUUECKUX BOJIH.

Hab6nronenue natepdepeHunu u quppakuuy MEXaHUYECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHU.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
npesioMJIeHUE, NoJaspu3auus, qudpakuus, UHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbId HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCOTIOTHBIN MMOKA3aTelb
npenomiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CnoxHbli coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromide JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHME W ONTHYECKas Cuia TOHKOW JuH3BL. [locTpoeHue wn3o0pakeHHil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JaBaeMoe€ JIMH30MU.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontumka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMIONEHWS MAaKCUMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCUMYyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETAa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Llemoncmpayuu

[IpsAMOTMHENHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMJIEHUE CBETA.
OnTuyeckue mpuodOpHI.

[TostHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

Hab6monenue nudpakium ceera.

Habmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIbI0 AU(PPAKIUOHHON PEIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHue nokazaress npesioMIICHUs CTEKIIA.

HccnenoBanre CBONCTB U300paKeHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, NPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpALCHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHUIIBI. DHEPTHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmot K6anmo6ol ONMUKU



®otonbl. opmyra [Inanka cBsi3u 3HEPrUN POTOHA C €70 YACTOTOU. DHEPrus
U UMITYJbC POTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DiHimTeitHa st dhoTodadpdexra. «KpacHas rpaHunar»

dbotoarddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMNK, CoJIHeUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodpdeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousHoBEIE cBOlicTBa yactull. Bonnbl ne bpoiins. KoprycKysipHO-BOJIHOBOM
Ty ali3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Hab6nrogenue TMHEHYaToro CuexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paauoakTuBHOrO wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Tomsl.



Anbda-pacniaz. ONEKTPOHHBIM M TO3UTPOHHBIN Oera-pacnaa. [‘amma-
U3JTydeHHe. 3aKOH PaIMOaKTUBHOIO pacaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT Macco sapa.

SAnepHble peaknuu. JleneHue u CUHTES saep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGieMbl U TEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIE€PHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHnaameHTanbHble B3auMOoAecTBYsL. EAMHCTBO (M3NYECKOM KapTUHBI MHpA.

TexHn4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
Bunbcona, siaepHslil peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPU3NKH

Otanbl pa3BUTHS acTpOHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

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

ConHeuHas cucTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE31BI, UX OCHOBHBIC XAaPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa606ma. Pazberanve rajmakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabGnronenus: HeBOOpY>XEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUH TSI OTPEICSICHHS TIOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be31si CEBEPHOIrO MOTYIIAPUS U IPKUE 3BE3/bI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maronee NOBTOpeHue

Ponp ¢u3uku u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU c(hepax mesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
1 aCTPOHOMHUHU B COBPEMEHHON Hay4YHOH KapTHHE MHPA, POJb PU3NUECKON TEOpUHU
B (opMHUpOBaHMHM MPEACTABICHUNA O (PU3MUECKON KapTHHE MHpa, MECTO
bU3MYeCKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCYIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMu MaTE€MaTHKH,
OWonoTHN, XUMHH, TeoTpadu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DAKT, TUIore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISJIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxka: pemieHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbI M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeiesIeHHe IUIOMIAIU TUIOCKUX (GUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM MpuUpOjE, KoJjieOaTelbHbIC
JBUKECHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVHWUW DJIEKTpOIIEpenay, TIEHEepaTop IMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO TpenMera «Du3nMKa» HAa YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOJAKHO OOECIEUUTHh TOCTHKEHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI



JIn4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO mpenMera « Dru3mKka» JOJHKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IlecTBa, pacUIUpEeHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEILHOUN ESITELHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YyYaIoIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUITMOHHBIX  OOINEUYETOBEUYECKMX T'YMAaHHCTHUYECKHX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKITaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3alliu;

YMEHHE B3aMMO/ICCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

chOpMHUPOBAHHOCTh pOCCUCKO IpaKIaHCKOMN UJICHTUYHOCTH,
NaTpuoOTU3Ma;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢cTeTHYECKOIr0 BOCITUTAHHUSA

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCYLIEro (pU3nYecKoi HayKe;

S) TPyA0BOro BOCIIUTAHUS:

WHTEpPEC K Pa3IUuHbIM cdepaMm npodecCHOHANBHONU IEATEIHHOCTA, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBIN BHIOOD
Oynaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTBH ¥ CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA TPOTSHKEHUN BCEH JKU3HH;

6) PK0JIOrHYeCcKOro BOCIIUTAHUS



c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYPhI, OCO3HAHHWE TJIO0ATHHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OMbITa JIEITebHOCTH SKOJOTWYECKOM HAMpaBJICHHOCTH Ha
OCHOBE UMEIOIIHNXCS 3HAHUH 1O (DU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoIiecce
u3ydeHus: (QU3NKA ~ OCYIIECTBISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEENATh 1N JCSITeNIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JIOCTHIKEHUST,
BBEISIBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIbTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEABLHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUSI,
pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaeaoBarebCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHATHSIMH M METOJAMH
bu3nuecKoil HayKH;
BJIAJICTh HAaBBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peIICHUs 3ajad (U3UYECKOTO COJCpKaHUs, MPUMCEHCHHUIO Pa3IuIHBIX
METO/IOB ITO3HAHHSI,
BJIAJCTh BHUJAMH JCATEIBHOCTH TIO TIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIpPETAlUK, MPEeoOpa3oBaHUI0 M TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOSKTOB B 00JaCTH (HU3HUKY;



BBISIBISITh [IPUUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJIM3UpoOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HAaXOAUTh APTryMEHTHl I J10Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELICHHUS;

aHANIM3UPOBaTh TIOJNIYYCHHBbIE B XOJE PpEIICHUsS 3aJaddl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 33Jaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (U3MKe B MNPAKTUYECKYIO OOJACTh
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

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

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YE€HHs] MHPOpManuu (U3HYECKOTO COJEpKAHMS W3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IIOHMCK, aHAJM3,
CUCTEMATH3alUI0 U HHTEPIPETAlNI0 MHPOPMAlUMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B PELIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcOOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMTUEHBl, PECypcoCOEpeKEeHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHMsI THPOPMALIUH U LEIEBON ayAUTOPHUHU, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3aluu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYILECTBIIAThH OOIIEHNUE HA YpOKaxX (PU3UKH U BO BHEYPOUHO JIeATEIBHOCTH;

pacrno3HaBaTh MPEANOCBUIKA  KOH(DJIUKTHBIX CUTyallMH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh U MCIOJIb30BaTh IPEUMYILIECTBA KOMAHIHOW U WHIUBUIAYAIBHOU
paboTHI;

BBHIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULHAHA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1CHCTBHS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO JIEATEIHOCTh B 00JAacTH
(GU3UMKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MIPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEATNIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IO3HABATEJIbHOM  pe(JeKcuH KaK  OCO3HaHMs
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;

UCIOJIB30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TIPU aHAINU3E PEe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, MIPEAOIar AFO A
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHMMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOUN CepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH AaIanTUPOBATBCA K
HMOIIMOHAJILHBIM U3MEHEHHSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKITIOYAIONIECH CIIOCOOHOCTh MMOHUMATh AMOIIMOHATBLHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 IMpPU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BRICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHL.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU W
TEXHOJIOTMH, B IPAKTUYECKON JEATEIIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepHuaibHas TOYKa, MUHEepIMaIbHasl CUCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3ajay;

pacno3HaBaTh (PU3NYECKUE SBICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIeHicTBUE Tel, MU dy3usi, OPOYHOBCKOE JIBIKEHUE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT TIPU HArPEeBaHHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHUE, UCIAPEHUE, KOHACHCAlWs, IUIABJICHUE, KPHUCTAIUIA3AlUs, KUIICHHE,



BJIAJKHOCTbH BO3/1yXa, MOBBILIIEHHUE JABJIICHUS I'a3a NPU €r0 HAarpeBaHUM B 3aKPHITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJb3Yysl (U3NYECKUE BEITHMYMHBI:
KOOpJWHATA, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHuJa,
MMIYJIC TE€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA 3HEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(U3NYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS W EIUHUIIBI,
Hax0JUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUMHY C JAPYTUMU
BEJIMYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCMONB3yd (U3MYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsi SHEPTUSl XaOTHYECKOTO JIBMIKEHHS MOJICKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padora rasa,
KOd(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yEeMbIX BEJIMYMH, HX
0003Ha4YeHUsI U EIUHMIIBI, HAXOAUTh (OPMyIbI, CBS3BIBAIOIIME JIAHHYIO
(u3NYECKYIO BEIMYUHY C IPYTUMU BEIUUUHAM;

OIACHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYMHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HANPSKEHHOCTD IMOJIA, NOTEHIHAN, PA3HOCTh MTOTCHIMAJIOB;
NP OINKCAHWHM TIPAaBUJIBHO TPAKTOBAaTh (DU3UYCCKHM CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, MX OO0O3HAYCHMS W EIWHHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3NUYECKUE
3aKOHBI Y TIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM HHEPruM, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHIKI CYNEPIO3UIMA CWJI, TPUHIUN PABHOINPABUS HHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHS
AJIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, mpu 3TOM pas3iavuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPHUHIUIIBI  JCHCTBUS  MAaIllMH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATHh DKCIIEPUMEHTHI 110 HCCIIEJIOBAaHUI0 (DH3WYECKUX SBICHUH M
MPOLIECCOB € HCIOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHI, MPU STOM



dbopmynupoBaTh MpolOsieMy/3ajady H TUNOTE3y YYeOHOTO0 OKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIIOKEHHOTO OOOpPYIOBaHUsS, MPOBOJIUTH ONBIT H
(GbOopMyIMPOBATH BHIBOIHI,

OCYILECTBIIATh NMPSMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUS U MCIOJb30BaThb HW3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHU  BEIUYHMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢uKcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKOB, AeJaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOro TpyAa MpPU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4e€OHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THblEe 3aJaud C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIllIeHus, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT'0 3HaueHus (PU3NUECKOIN BEINYNHBI;

pemaTh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTHUECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha H3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHMH  y4uyeOHBIX  3aJady  COBpPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW M HAyYHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYyYaeMyt0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYKAIOLIEr0O MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyNIE C BBHINOJHEHHEM pAa3IMYHBIX COIUAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PAUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLIEHUBAThH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMOM POOIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUA:



JEMOHCTPUPOBATh HA MpPUMEpPaxX pojib U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUW, B TNPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh M EIUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/JIEIei:
TOYEYHBIN JEKTPUUECKUM 3apsifl, JIyd CBETa, TOUYEYHBbIM UCTOYHHK CBETA, SACpHAs
MOJieJIb aToMa, HYKJIOHHAsh MOJENIh aTOMHOIO siipa MPH PEIIeHUH (PU3UIECKUX
3a/1ay;

pacrno3HaBaTh (pU3MUYECKHUE SIBJICHUS (TPOILECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKHU: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUWsA, JEUCTBHE MArHUTHOIO TIOJIA Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JCKTPOMarHUTHbIE KOJIEOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPa)XEHUE, IPEIOMIICHUE,
uHTEeppepeHus, audpakuus W NOJAApU3alMs CBETa, JHCIEPCHs CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAs
PaauOaKTUBHOCTB;

OINKCHIBaTh M3YYEHHBbIE CBOICTBa BelIleCTBa (JIEKTPUUYECKHE, MAarHUTHbIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3NMYHBIX  Cped) |
AIIEKTPOMArHUTHBIE SIBJIEHUA (TIPOLECCHI), MCHOJb3Yyd (U3UYECKUE BEIMYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHLIMAJIOB, AJIEKTPOJABIIKYILAsA cuia, paboTa TOKa,
WHAYKIOUS MAarHUTHOrO Mojs, cuia Awmrmepa, cuna JlopeHua, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs JJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi M CHJa TOKa B MpoLEecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (POKYCHOE pacCTOSIHUE U
ONTUYECKasi Cuja JMH3bL, NMPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUIL
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHs M EAMHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHUA M IIPOLECCHI, HCIIOIb3Ys
¢buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPHO]T MOJTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUs M EAMHMIIBI, YKa3blBaTh (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIUUCIIATH 3HAU€HNE (PU3UUYECKOMN BEIMYNHBI;



aHANMM3UPOBATh (PU3MUECKHUE MPOIECCHl U SBICHUS, UCTOJB3YS (HU3UIECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHa miiga Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOI0 4ucia, nmocrynarel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHHUE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIeNATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna;

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

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIIEAOBAHUI0 (DU3NYECKUX SBICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHU: MpU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIE U3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHUS U HCIOJIh30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUII;

UCCJIENIOBATh 3aBUCUMOCTH (U3MUECKUX BEIUMYUH C HCIOJIb30BaHHEM
NpSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIMYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeIOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM M3MEPUTEIbHBIX YCTPOUCTB U J1TA0OPATOPHOTO
000opy10BaHUS;

pemiarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (DUM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATHh (PU3UYECKYIO MOJEINb, BBIACISITh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJMMbIC ISl €€ pEeIIeHUs, MPOBOJIUTh Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJTYYE€HHOT0 3HaueHUs (PU3UIECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
(bu3uYeCKue ABIICHUS,



UCIIONIb30BAaTh  MpPH  pPEIIEHUH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(POpPMAIUH, MOTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALINIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacHOTrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
NIOBEJICHUS B OKPYKAIOLLIEH CpEAE;

paboTaTh B TpyNI€ C BBIINOJHEHUEM PA3JIUYHBIX COLUAJIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PaCCMaTpUBAaeMON IPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE
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N HanmenoBann Koum4yecTBo yacos JJIeKTPOHHbIE
" e pa3meioB H (uu¢poBbIe)
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n 0 e padoThlI e padoThlI
NPorpamMmbl pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
dusuka u
bu6mmoreka [IOK
METO/bI
1.1 2 https://m.edsoo.ru/7f41bf7
Hay4HOT0 9
MMO3HAHMS =
Hroro no pazaeny 2
Pazgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmorexa [IOK
2.2 Jnnamuka 7 https://m.edsoo.ru/7f41bf7
2
)3 3aKOHBI 6 1 ) bubmuorexa [JOK
' COXPaHEHUs B https://m.edso0.ru/7f41bf7




MEXaHUKE 2
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMO/IUHAMUKA
OcCHOBBI
MOTEKVISDHO- bubmuoreka [JOK
3.1 YP . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM 5
TEOpUH a
OCHOBBI bubmuoreka [JOK
3.2 TEPMOJIUHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHble
COCTOSIHUSI bubmuorexa [JOK
3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf7
da3oBble 2
TIEePEXOIbI
Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMMUKA
DIJIEKTPOCTATUK bubmmorexa HOK
4.1 p 10 1 1 https://m.edsoo.ru/7f41bf7
: 2
ITocTosiHHBIH
AIEKTPUUECCKUIT bubnnoreka [JOK
4.2 ToK. TOKH B 12 1 1 https://m.edsoo.ru/7f41bf7
Pa3IMYHBIX 2
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Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO
4 4
YACOBIIO 08
I[TPOI'PAMME
11 KIIACC
N HanMeHoBaHIe Kosun4yecTBo 4acos DJIeKTPOHHbIE
(uu¢posbie)
n/ pa3jiejioB U TeM Bcer  Konrpouabnbsl IIpakTnyeck
oOpa3oBaTe/ibHbIE
n NporpaMmel 0 e padoTnl ue padoTel
pecypchl
Paznen 1. JIEKTPOJIMHAMUKA
1.1 MarsuTtHoe IoJIE. 11 1 3 bu6mmoreka [JOK




DNIeKTPOMarHuTH

ast THAYKI U

https://m.edsoo.ru/7f41c9
Tc

Hroro no pazneny

11

Paznea 2. KOJIEBAHUSA 1 BOJIHbI

Mexanudeckue u bubmuoreka [JOK
2.1 3JIEKTPOMAarHuTH 9 1 https://m.edsoo.ru/7f41c9
bIC KOJICOaHUs Ic
Mexanuueckue u bubmuoreka [JOK
2.2 3JIEKTPOMAarHuTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHBI Ic
bubmuorexa [JOK
2.3 Ornruka 10 3 https://m.edsoo.ru/7f41¢9
Ic
Hroro no pazneny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBEI
. bubmuoreka [JOK
CcHelUaIbHON
3.1 4 1 https://m.edsoo.ru/7f41c9
TeOpUn e
OTHOCHUTECJIBHOCTHU _
Wroro no pazneny 4

Paznea 4. KBAHTOBAS ®U3UKA

OJIEMEHTHI bu6mmoreka [JOK
4.1 KBAaHTOBOH 6 https://m.edsoo.ru/7f41c9
ONTHUKH Tc
bu6mmoreka [JOK
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f41c9
Tc
bu6mmoreka [JOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazneny 15

Pasnea 5. JIEMEHTBI

ACTPOHOMHUHU U ACTPOPU3UKUN

DIIeMEHTHI bubmuorexa [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c9
acTpopu3uku Tc
Hroro o pazneny 7

Paszpen 6. OBOBIIAIOIIEE ITIOBTOPEHUE




O06o0maroree
MTOBTOPCHHE

6.1

bubmuoreka [JOK
https://m.edsoo.ru/7f41c9
Tc

Hroro no pazneny

PesepBHOe Bpemst

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 4

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/  Tema ypoka
n

dusnka —
HayKa o
MPUPOJE.
Hayunsre
METOIBI
MMO3HAHUS
OKpPY’KaloIlEero
MHpa

KoaudecTBO 9acoB

KonTpoanb
HbIe

Bce

ro
padoThI

IIpakTr4ec
KHe
padoThI

Jlara
HU3yYeH
us

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [{OK
https://m.edsoo.ru/ff0
c32e2

Pons u mecTo
(Gu3uKH B
(dbopMupoBaHUH
COBPEMEHHOU

2 Hay4HOU
KapTUHBI MUDA, B
MIPAKTUYECKOU
NeSITEIbHOCTH
monen
Mexanuyeckoe
JBUKECHHUE.
OTHOCHUTENBHOCT
b
MEXaHUYECKOT O
JIBUKEHHUSL.
[Tepemenienue,
CKOPOCTb,

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
c33e6

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c3508




YCKOpEeHUE

Taroredus. Cuna

PaBrOMepHOE bubnmoreka [JOK
4 MPAMOJIMHEHHOE https://m.edsoo.ru/ffO
JIBHKCHHE 3620
PaBHOyCKOpEHHO
. bubnunoreka LIOK
5 . https://m.edsoo.ru/ff0
MPAMOJIMHEHHOE 3720
JIBHYKCHHUE
CBoOopgHoe
najcHue. bubnunorexa LIOK
6 Yckopenue https://m.edsoo.ru/ffO
CBOOOIHOTO ¢39cc
MagcHUs
Kpusonnnueiinoe
JBHKCHHE.
bubnunoreka LIOK
JIBH>XKEHHE
7 . https://m.edsoo.ru/ff0
MaTepUaIbHOM
c3ada
TOYKH MO
OKPY>KHOCTH
ITpuHIMI
OTHOCHTEJIBHOCT
u I'anunes.
bubnunoreka LIOK
HNuepunanvHbie
8 https://m.edsoo.ru/ff0
CHCTEMBI
c3be8
oTCcUeTa.
[IepBbl1it 3aK0H
Hrrotona
Macca Tena.
Cuna. [Ipunnun
CYIIEPIO3HIUH
e . bubmuoteka [IOK
cui. Bropoit
9 https://m.edsoo.ru/ff0
3aKkoH HproToHa
c3be8
JUIST
MaTepHalbHOU
TOYKH
Tpernii 3akoH
bubnunorexa LIOK
Hrrorona ms
10 https://m.edsoo.ru/ff0
MarepuatbHbIX 3bes
TOYCK
3aKkoH bubnunorexa LIOK
11 BCEMUPHOI'O https://m.edsoo.ru/ff0

c3d00




TSKECTH.
IlepBas
KOCMHYECKast
CKOPOCTh

12

Cuna
yIPYTroCTH.
3axoH ['yka. Bec
Tena

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c3el8

13

Cuna tpeHus.
Koadduument
Tpenus. Cuiia
COIIPOTHBIICHUS
[P IBHOKEHUH
TeJNa B KHUIKOCTH
WK Ta3e

bubnmoreka [IOK
https://m.edsoo.ru/ff0
c3f76

14

15

16

ITocTynarensHoe
Y BpAILIATEIbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPJIOTO TENA.
MOMEHT CHUIIBI.
IIneyo cuisl.
VcnoBus
paBHOBECHS
TBEPAOIO Tena

Nmnynse
MaTepHalIbHOU
TOYKHU, CUCTEMBI
MaTepUaTbHBIX
Touek. Mmmynse
CUJIBL. 3aKOH
COXpaHEHUS
HMITYJIbCA.
PeaktuBHOE
JBUYKEHUE

Pabota u
MOIIIHOCTH CHJIBI.
Kunernueckas
SHEPTUst
MaTepuaabHOI
Touku. Teopema
00 U3MECHEHNH

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c4lab

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c43d6

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c4502




KUHETUYECKON
SHEPTUU

17

18

19

20

ITorennuansHas
SHEPTHsl.
ITorennmanpHas
SHEPTHUsl YIPYTro
nepopMupoBaHH
O#l IPY>KUHBI.
IloTennuansHas
SHEPTHsl Tella
BOJIH3HU
MMOBEPXHOCTH
3emim

IloTenuuanrHbIe
H
HEIIOTEHIMAILH
pIe cuiibl. CBSA3b
paboThI
HEIOTEHIUAJIbH
BIX CHII C
H3MEHEHUEM
MEXaHUYeCKOH
SHEpPruu
CHCTEMEI TEJl.
3aKoH
COXpaHEHUs
MeXaHUIEeCKOH
SHEPTHH

JlaGopatopHas
pabota
«ccnenoBanue
CBSI3HM pabOThI
CHJIBI C
W3MCHEHUEM
MEXaHUYECKOU
SHEPTUHM Teja Ha
npumMepe
pacTsKeHUs
PE3UHOBOTO
KIyTa»

KonTponbHas
pabota o Teme

bubnuorexa [IOK
https://m.edsoo.ru/ff0
cd6la

bubnuoreka [{OK
https://m.edsoo.ru/ff0
c478c

but6mmoreka [IOK
https://m.edsoo.ru/ff0




«Knnemaruka.
Jnnamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

c4b74

21

22

OcHoBHBIC
IIOJIOKCHUS
MOJICKYJISIPHO-
KHHETHYCCKOM
TEOPHH.
BpoyHnoBckoe
JIBHIKEHHE.

Huddy3us

Xapakrep
JIIBIDKCHUS U
B3aHMOJICHCTBHS
YaCTHI]
BEIIIECTBA.
Mogenn
CTPOEHUS ra3os,
JKUIKOCTEU U
TBEPJIBIX TEIl

bubnunoreka LIOK
https://m.edsoo.ru/ff0
cddc2

23

Macca monexys.
KommuectBo
BEIIECTBA.
ITocTostnaas
ABoraapo

24

TemnmoBoe
paBHOBECHE.
Temneparypa u
€€ u3MepeHue.
[ITxana
TeMIiepaTyp
Lenbcus

25

WneanpHbrii Ta3
B MKT.
OcHoBHOE
ypaBHeHue MKT

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
cdfde

26

AOconoTHas
Temmeparypa
Kak Mepa
cpeaHen

bubnunorexa LIOK
https://m.edsoo.ru/ff0
cSlle




27

KUHETHUYECKON
SHEPTUU
JIBUKEHUS
MOJIEKYIL.
YpaBHenue
Meunneneena-
Knaneiipona

3akoH

HanpToHa.
["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas
pabora
«Uccnenosanue
3aBUCHMOCTH
MEXIy
rapameTpamMmu
COCTOSIHUS
pa3peKeHHOTO
rasa»

H3omnporieccer B
HACaAIbHOM Ta3e
" UX
rpadudeckoe
MPEJICTaBICHUE

Buyrpenuss
JHEprus
TepMOJUHAMUYE
CKOM CHUCTEMBI U
CIOCOOBI €€
M3MEHEHUS.
KonnuecTtso
TEIJIOTHI U
pa0bora.
Buyrpenuss
JHEprus
0JIHOATOMHOTO
UJeabHOTO Ta3a

Bunaer
TeIIonepe1aun

VY nenvpuasg
TETUIOEMKOCTD

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c570e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c5¢36

but6mmoreka [IOK
https://m.edsoo.ru/ff0




BEIIIECTBA.
KomnuectBo
TEIUIOTHI PU
TeruIonepeaye.
AnnabaTHBIA
poI1iecc

c5¢36

[TepBblii 3aK0H

TCPMOMHAMUKH bubmmoreka [JOK
33 U €ro https://m.edsoo.ru/ffO

MPUMEHEHUE K cSefc

n3oIpoIeccam

HeobpatumocTh

TpOHECCoB B bubmmoreka [JOK
34 TIPUPOAE. https://m.edsoo.ru/ff0

Bropoii 3akoH 6230

TEPMOJANHAMUKH

[TpunIMn

neiicteus u KI1J1 bubmuoreka [{OK
35 TeIIOBOM https://m.edsoo.ru/ff0

MaIlMHbI c600a
36 uxn Kapuo n

ero KIIJI

DKOJIOTHYECKHUE
37 POOIIEMBI

TETUIODHEPTETUK

"

O6006maromui

YPOK

«MonexynspHas bubnmoreka [IOK
38 dusuka. OCHOBBI https://m.edsoo.ru/ff0

TEPMOAMHAMUKHI c6938

»

KoHnTponbHas

pabora 1o Teme

«MonexynspHas bubnmoreka [IOK
39 dusuka. OCHOBBI https://m.edsoo.ru/ff0

TePMOANHAMUKH c6a50

»

[Tapoo6pa3zoBan

e u bubnmnoreka [JOK
40 KOHJIEHCAITHSL. https://m.edsoo.ru/ff0

Ucnapenue n

c63b6




KHUIICHUC

AOcomroTHas 1

OTHOCHUTEJIbHAS
bubnunoreka LIOK
41 BADKHOCTD https://m.edsoo.ru/ff0
BO3/IyXa. c64d8
Hacsbiennsiit
nap
TBépaoe Teno.
Kpucramnmgeck
ue u amopgHbIe
Tena.
AHunzorponus bubmnoreka [JOK
42 CBOMCTB https://m.edsoo.ru/ff0
KPHCTAIJIOB. c6510
Kunkue
KPHUCTAJLTHI.
CoBpeMeHHbIE
MaTepuabl
IInaBneHue u
KPUCTAJLTU3ALIHS
. VrenbHas bubnunoreka LIOK
43 https://m.edsoo.ru/ff0
TeTuI0Ta 6708
TIJIABJICHUS.
Cybmumarust
YpaBHeHHE bubmmnoreka HOK
44 TETIOBOTO https://m.edsoo.ru/ff0
Oaytanca c6820
OnexTpusanus
TeJl.
. bubmuoreka [IOK
DNEeKTpUYECKUil
45 sapn. JIBa Bua https://m.edsoo.ru/ff0
) cbbec
ANMEKTPUICCKUX
3aps/ioB
[IpoBoaHUKH,
TUDIIEKTPUKU U
IIOJIYIIPOBOTHUK bu6muoreka [JOK
46 H. 3aK0OH https://m.edsoo.ru/ff0
COXpaHEeHUsI cbbcc
AIEKTPUIECKOTO
3apsna
47 BzaumoneiicTBu bubnunorexa LIOK

€ 3aps0B. 3aKOH

https://m.edsoo.ru/ff0




Kynona.
ToueuHblid
3JIEKTPUYECKHUI

3apsn

cbeced

48

Hanpsiox€nnocTthb
3JIEKTPUYECKOTO
nosst. [IpuHimn
CYNEpIIO3ULINH
IIEKTPUUYECKUX
nosnei. Jlnnuu
HaANPsHKEHHOCTH

bubnuorexa [IOK
https://m.edsoo.ru/ff0
c6df2

49

50

51

52

53

54

Pabora cui
3JIEKTPOCTATHYE
CKOT'0 ITOJISL.
IloTrenmumanin.
Pasznocth
MMOTSHIINAJIOB

IIpoBogHUKH U
JIURJIEKTPUKU B
3JIEKTPOCTATHYE
CKOM II0JIE.
JluanekTpudecka
P
MIPOHULIAEMOCTh

DNEeKTPOEMKOCTh
. Kongencarop

DNEeKTPOEMKOCTh
IJIOCKOTO
KOH/IEHCATOpA.
OHeprus
3apsHKEHHOTO
KOHJIEHCATOpa

JlaGopatopHas
pabota
"U3mepenue
BIIEKTPOEMKOCTH
KoHAeHcaropa'
[TpuHIMI
JIEUCTBUSA U
MIPUMEHEHHE
KOHJICHCATOPOB,

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c6f00

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c7018

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c7126

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
c72c0




55

KOMTUPOBAILHOTO
anmnapara,
CTPYHHOIO
MpUHTEpA.
DJIeKTpoCcTaTu4e
CKasl 3aluTa.
3a3zemiieHue
ANEKTPONPUOOPO
B

DIIEKTPUUYECKUI
TOK, YCJIOBHSI €TO
CYIIIECTBOBAHUSI.
ITocTossHABIHM
Tok. CuJjia ToKa.
Hanpsxenne.
CormpoTuBieHue.
3akon OMa st
y4acTKa [enu

56

[TocnenoBarenbH
oe,
napajuiesibHOe,
CMEIlIaHHOe
COETUHEHHE
MIPOBOHHUKOB.
JlaGopaTopHas
paborta
«M3yueHue
CMEIIIaHHOTO
COCTUHEHUS
PE3UCTOPOBY

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c7410

57

PaGoTa n
MOIIHOCTD
AIEKTPUIECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c7838

58

3akon Oma mis
MOJTHOMN
(3aMKHYTOM)
AJIEKTPUYECKON
uenu. Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c7ael




paborta
«M3mepenue
OJ1C ucrounuka
TOKa U €ro
BHYTPEHHETO
COIPOTHUBIICHUS»

59

60

Pe3epBHbIit
YPOK.
KonTposnbnas
pabora 1o Teme
"DnexkTpoauHam
uka" /
Bcepoccutickas
MIPOBEPOYHAs
pabora
O06001aroIui
YPOK
«INEeKTPOIMHAM
uKay /
Bcepocculickas
MIPOBEPOYHAs
paborta

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c8c56

bubmuoreka [IOK
https://m.edsoo.ru/ff0
c88be

61

62

63

DneKTpoHHas
IIPOBOJAUMOCTh
TBEPABIX
METaJIJIOB.
3aBHUCHUMOCTh
COIIPOTHBIICHUS
METAJIJIOB OT
TEMIIEPATYPHI.
CepxnpoBoauM
OCTh

DNEeKTpUYECKUil
TOK B BaKyyMe.
CaoiicTBa
ANEKTPOHHBIX
MTyYKOB
ITonynpoBoaHUK
U, UX
COOCTBEHHAs U
MIpUMECHAs
MTPOBOMMOCT.

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c84ae




CaoiicTBa p—n-
nepexona.
ITonynpoBoaHUK
OBBIE IMPUOOPHI

64

65

66

DNEeKTpUUECKU
TOK B pacTBOpax
U pacrjiaBax
ANEKTPOJIUTOB.
DJIEKTPOJIUTHYEC
Kast
JUCCOLUAITHSI.
DIIEKTPOJIN3

DIIEKTPUUYECKU T
TOK B rasax.
CamMocTosSTeNIbH
BIA U
HECaMOCTOSTENb
HBIA paspsia.
Momaus.
IIna3ma

DNEeKTpUYECKue
puOOpsI U
YCTPOMCTBA U UX
[IPaKTUYECKOE
MIPUMCHCHHE.
[IpaBuia
TEXHUKHU
0e30macHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c82ba

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c84ae

bubmuoreka [{OK
https://m.edsoo.ru/ff0
c86fc

67

68

KoHntponbHas
pabora 1o Teme
«DNEeKTPOCTATUK
a. [locTosHHBIN
AIIEKTPUYECKUI
TOK. Toku B
Ppa3IUYHBIX
cpenax»
PezepBHbIit
YPOK.
O6006maromui
YPOK I10 TEMaM
10 kitacca

bubmmoreka IIOK
https://m.edsoo.ru/ff0
c8a8a

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c8f6e




OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

11 KITACC

68 5

Ne
n/ Tema ypoka
n

KoauuecTBO 4acoB

Bee KonTpoan

ro

Hble
padoThI

IMpakTnuec
KHe
padoThI

Jara
U3y4eH
us

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

IlocTosiHHEIE
MArHHUTBI U UX

B3aUMOJICTICTBUE

. MarautHoe
nosne. Bekrop
MarHUTHOM
WHJIYKLHH.
JIuaun
MarHUTHOM
WHYKIIUU
MaruuTtHoe
noJie
MPOBOJIHUKA C
TOKOM. OTIBIT
Opcrena.
BzaumoneiicTBu

€ TIPOBOJTHUKOB C

TOKOM

bubnuoreka [IOK
https://m.edsoo.ru/ff0
c9778

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c98fe

JlaGopatopHas
paborta
«M3ydeHue
MarHUTHOTO
TIOJIST KATYIIKH C
TOKOM»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c98fe

[erictBue
MarHUTHOTO
ToJIsl Ha
MIPOBOJTHUK C
TokoM. Cuiia
Awmmnepa.
JlaGopaTopHas
pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c9ac0




«ccmenoBanue
JeficTBUS
MOCTOSTHHOT'O
MarHmra Ha
PaMKy C TOKOM»

[elictBue
MarduTHOTO
IOJIST Ha
JIBHOKYIIYIOCS
3apsKEHHYIO
yactuiy. Cuna
Jlopenna.
Pabora cuibl
Jlopenua
DNEeKTpOMarHuT
Has UHJYKLHUS.
IToTok BekTopa
MarauTHOM
uaaykuuu. 9/1C
WH]TYKIIHAH.
3aKkoH
3JIEKTPOMArHUTH
O MHAYKLIUH
®apanes

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c9df4

Jlaboparopnast
paborta
«HccnenoBanue
SIBJICHUS
JNEKTPOMarHuTH
O UHIYKLIUN
NHIYKTUBHOCTS.
SIBnenue
CaMOMHIYKIUH.
SAC
CaMOMHIYKIUH.
OHeprus
MarHuTHOTO
T0JIs1 KaTYILIKH C
TOKOM.
ONEKTPOMarHuT
HOE T10JI€

bubmmoteka IIOK
https://m.edsoo.ru/ff0
cals0

bubmmoteka IIOK
https://m.edsoo.ru/ff0
ca600

Texunueckue




YCTPOUCTBA U UX
MPUMEHEHHUE:
IIOCTOSHHBIC
MarHuThl,
3JE€KTPOMArHUT
bl,
3JEKTPOJIBUraTe
JIb, YCKOPUTEIU
9JIEMEHTapPHBIX
YacCTHII,
HHAYKOUOHHAA
reyb

10

O6o6maromui
YpOK
«MarnuTtHoe
ToJie.
DIEeKTpOMarHuT
Hasi UHAYKLHSD»

bubmuoreka [{OK
https://m.edsoo.ru/ff0
cab&2

11

KoHntposbHas
pabota 1mo Teme
«MarnutHoe
Toue.
DNEeKTpOMarHuT
Hasi UHAYKLUS»

bubnuoreka [IOK
https://m.edsoo.ru/ff0
cads58

12

CB0OOIHBIE
MEXaHUYECKHE
KoJeOaHusl.
I'apmoHnueckue
KoJeOaHusl.
YpaBHeHue
rapMOHHUYECKHUX
KoJIeOaHUH.
[IpeBpaienue
SHEPTUU

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
caf06

13

JlaGopatopHas
paborta
«HccnenoBanue
3aBHUCHMOCTH
TIePHOIa MAJTBIX
KosebaHuit
rpy3a Ha HUTU
OT JUTMHBI HUTU




1 MaccChl Tpy3a»

14

KonebarenpHbIH
KOHTYD.
CBo0OOIHbBIE
ANEKTPOMArHUTH
bI€ KOJIEOAHUS B
HAIeaIbHOM
Koyie0aTeIbHOM
KOHTYDE.
Amnanorus
MEXIY
MeXaHHYECKUMHU
31
ANEKTPOMArHUTH
BIMH
KoJe0aHusIMU

bubnunoreka LIOK
https://m.edsoo.ru/ff0
cb820

15

dopmyia
Tomcona. 3akoH
COXPaHCHHUS
SHEPTUU B
HJIeaIbHOM
Koyie0aTeIbHOM
KOHTYpe

bubnuoreka [{OK
https://m.edsoo.ru/ff0
cb9c4

16

17

[IpencraBnenue
0 3aTyXaroIINuX
KOJICOaHMSIX.
Brinyxiennsie
MEXaHHYECKHUE
KoJe0aHusl.
Pe3onanc.
BeinyX/1€eHHBIE
AJIEKTPOMArHUTH
ple KOJIEOaHUs

[TepemenHsbIi
TOK.
CunHyconaaIbHBI
1 IEpEMEHHBIN
TOK. MOIIHOCTh
MePEMEHHOTO
TOKA.
AMIUIUTYIHOE U
JIEACTBYIOLLEE

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
cbb86

bubnunorexa LIOK
https://m.edsoo.ru/ff0
cbd34




3HAQ4YECHUE CHUJIIbI
TOKA U
HaIpsKEHUS

18

Tpauchopmarop.
IIpousBoactso,
nepeaaya u
norpebieHne
AJIEKTPUYECKON
SHEPrUu

19

20

YerpolictBo u
MPaKTUYECKOE
MIPUMEHEHHE
AIEKTPUIECKOTO
3BOHKa,
reHeparopa
MePEMEHHOTO
TOKa, TUHUH
3JIeKTpoIepesad

DKOJIOTHYECKHE
PHUCKH TIpU
MPOU3BOJICTBE
3JIEKTPOIHEPTUH.
Kynerypa
HCIIOIL30BaHUS
AJIEKTPOIHEPTUN
B IOBCEJTHEBHOU
JKU3HHA

bubnunorexa LIOK
https://m.edsoo.ru/ff0
cc324

21

22

Mexanunueckue
BOJIHBI, YCJIOBHSI
pacnpocTpaHeH!
s. [lepuon.
CxkopocTb
pacnpocTpaHeHU
s U IJIMHA
BOJIHBI.
[Tonepeunsie u
MPOJIOTIBHBIC
BOJIHBI

3Byk. CKOpOCTh

3ByKa.
I'pomkocTh
3ByKa. Beicora

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
ccad4

but6mmoreka [IOK
https://m.edsoo.ru/ff0
cccOc




ToHa. TeMOp
3ByKa

23

DJIEKTPOMArHuT

HBIE BOJIHBI, UX
CBOWCTBA U

CKOpOCTb. 1
[Ikama
ANEKTPOMAarHuTH

BIX BOJIH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0
ccfe0

24

[TpuHIUIIBL
paaroCBsI3HU U
TEJICBUJICHMUS.
Pa3zButne
CPEACTB CBSI3H.
Pammonoxanus

25

KoHntposbHas
pabora
«Konebanus u
BOJIHBI»

bubnuoreka [{OK
https://m.edsoo.ru/ffQ
cc6f8

26

27

[IpssmonuneHOE
pacrnpocTpaHeH!
€ CBETa B
OJTHOPOTHOM
cpene.
ToueuHbIt
HCTOYHHUK CBETA.
JIyd cBera

OTtpaxxeHue
CBeTa. 3aKOHBI
OTpaKEHUs
CBeTa.
[TocTpoenune
M300pakeHH B
IJI0CKOM
3epkaie

bubnuoreka [IOK
https://m.edsoo.ru/ff0
cd350

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
cd4e0

28

[Ipenomienue

cgera. [lomHoE
BHYTpEHHEE
OTpaKeHUE. 1
[IpenenbubIi

yToJI IOJIHOTO
BHYTPEHHETO

bubnunorexa LIOK
https://m.edsoo.ru/ff0
cd7f6




OTpaXKEHUS

29

JlaGopaTopHas
paborta
«M3mepenue
II0Ka3aTems
IIPEIOMIIEHUS
CTEKJIa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0
cd67a

30

JIMH3EL
ITocTpoenue
M300paXeHU B
nun3e. Popmyiia
TOHKOM JIMH3EI.
VBenuuenue
JIMH3EI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
cddle

31

JlaGopaTopHnas
pabora
«HccnenoBanue
CBOWCTB
M300pakeHUH B
JIMH3aX)»

32

33

Jucnepcus
cBera. CI0XKHBIN
cocTaB 0eJ1oro
cBera. L[Ber.
JlaGopatopHas
pabota
«HaoOmronenue
TUCTICPCUU
CBETa»

WnTepdepenius
CBETA.
Hudpaxmus
CBeTa.
JudpakionHas
pelérka

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
ced22

34

35

[TonepeunocThb
CBETOBBIX BOJIH.
[Tonspwuzanus
cBeTa
Onrtuueckue
npuOopsl U
YCTpOMCTBA U

bubnunorexa LIOK
https://m.edsoo.ru/ff0
cf02e




YCIOBHUS UX
0€e30I1acHOTO
HpI/IMeHeHI/ISI

36

37

38

['panuwb
MIPUMEHUMOCTHU
KJIaCCUYECKOM
MCXaHHKH.
[Toctynater
CIelaIbHON
TEOpUHU
OTHOCHUTEIIBHOCT
Hu

OTHOCHUTENILHOCT
b
OJIHOBPEMEHHOC
TH. 3aMeJIEHue
BpEMEHU U
COKpaIIeHne
JUIMHBI

OHeprus u
HMITYJIbC
PETATUBUCTCKON
yacTuiel. CBA3b
MacChl C
SHEpTrUeu u
HMITYJIBCOM.
DHeprust NoKos

bubnmoreka [IOK
https://m.edsoo.ru/ff0
cf862

bubnunoreka LIOK
https://m.edsoo.ru/ff0
cfa42

bubnuoreka [{OK
https://m.edsoo.ru/ff0
cfc68

39

40

41

KoHntponbHas
paborta
«Onruka.
OcHOBEI
crernuaibHON
TEOPUH
OTHOCHTEIBHOCT
0

@OTOHBI.
®opmyna
IInanka.
OHeprus u
UMIynbe HOTOHA

OTtkpsiTHE U
UCCIIEJOBaHNE

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
cf6f0

but6mmoreka [IOK
https://m.edsoo.ru/ff0
cfel6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0




dotorddekra.
OmnwiTel A. T

CroneroBa

cffc4

42

3aKoHBI
dororddekra.
YpaBHeHue
DWHIITEeHHA ISt
dboTodrddekra.
«KpacHas
IpaHuIa
dhoTodrddekra

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
d015e

43

JlaBiieHue cBera.
Omngwrte 11. H.
JleOenena.
XHUMHUYECKOE
JIIEHCTBUE CBETA

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d04a6

44

45

TexHnueckue
YCTPOMCTBA U
MIPaKTUIECKOE
MIPUMEHEHHE:
(hoTO3JIEMEHT,
dboTonaTumk,
COJTHEYHAS
Oarapes,
CBETO/INO]

Pemenue 3amau
110 TEME
«DJIEMEHTHI
KBaHTOBOM
OIITHUKNY

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
d0302

46

Mogenp aToma
TomcoHa.
OnbITH
Pezepdopaa no
paccesiHUIO o-
YaCTHII.
[Inanerapnas
MOJIENIb aToMa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
d091a

47

IToctynater bopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0
dOafa

48

N3nyuenne u

but6mmoreka [IOK




49

IIOTJIONICHUE
¢boTOHOB TIpU
nepexojie aToma
C OJTHOTO YPOBHS
SHEPTHH Ha
npyroi. Bums
CIEKTPOB
BoaHoBEIE
CBOICTBa
qacTUIl. BoJIHEI
ne bporins.
KopnyckynsipHo
-BOJTHOBOM
JTyaJii3M.
CrHoHTaHHoOE U
BBIHY)KJICHHOE
U3ITy4yeHue

https://m.edsoo.ru/ffQ
dOafa

bubnunoreka LIOK
https://m.edsoo.ru/ff0
dOca8

50

51

52

OTtkpbiTHE
PaIOaKTUBHOCT
u. OTBITHI
Pesepdopaa o
OTpeIeNICHUI0
cocraBa
PaOaKTUBHOTO
U3ITy4eHus

CsoiicTBa
anb(a-, 6era-,
ramMma-
U3ITy4eHUsl.
Bnusuue
PaJIMOAaKTUBHOCT
1 Ha JKUBEIE
OpTaHHU3MBI

OTtkpbITHE
IIPOTOHA U
HEWUTpOHA.
N3otomnsl.
Anbda-pacnan.
DJIEKTPOHHBIN U
MIO3UTPOHHBIN
Oera-pacmaj.
l'amma-

bubnuoreka [IOK
https://m.edsoo.ru/ff0
dofd2

bubnunorexa LIOK
https://m.edsoo.ru/ff0
dl162




U3JIy4CHHE

53

54

DHeprus CBs3u
HYKJIOHOB B
sape. SAnepHeie
peaKkiuu.

S nepHbiit
peakTop.
[Tpobemsr,
MEPCIEKTUBBIL,
9KOJIOTUYECKUE
aCIeKThI
SIICPHOM
SHEPTeTUKU
DneMeHTapHbIe
YaCTHIIBL.
OTtkpbITHE
MO3UTPOHA.
Metonabl
HaOJIIOICHUS U
perucTpanuu
3J€MEHTAPHBIX
YacTHII.
Kpyrasriii cron
«DyHameHTanb
HbIE

B3aUMOIEHCTBUSA

. Equnctso
¢buznueckoi
KapTHUHBI MUPa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
d1356

bubnuoreka [IOK
https://m.edsoo.ru/ff0
d0e38

55

Dranbl pa3BUTHS
ACTPOHOMMUH.
[IpuknagHoe u
MHPOBO33PEHYEC
KOE 3HaYCHHE
ACTPOHOMUH.
Bun 38€31HOTO
HeOa.
Co3Be3aus,
SIPKUE 3BE3/BI,
IUTAHETHI, X
BUINMOE
JIBUKCHUE.




Conuneunas
chcTEMA

56

CouHie.
ConHeuyHas
AKTHUBHOCTb.
HUctounuk
sHepruu CoJHua
U 3BE3]

57

3BE3 MBI, UX
OCHOBHEIC
XapaKTEePUCTUKU
. 3BE3 1Bl
rJIaBHOM
MOCJIEIOBATENLH
OCTH.
Bnyrpennee
CTPOCHUE 3BE3]I.
CoBpeMeHHbIE
MpeACTaBICHUS
0
MIPOUCXOKACHUN
H 3BOJIIOIIUH
CoiHIa u 3BE3]

58

59

Mnuneunsiii [1yTs
— Hama
I'amakTuka.
Ilonoxenue u
JBIDKCHHE
Counnia B
TI'anakTtuke.
I'amakTuku.
UYépHble ObIpEI B
SIApAx rajnakTHK

Bcenennas.
Paz0eranune
TraJIaKTHK.
Teopus
Bboapmoro
B3pBIBA.
PenukToBoe
W3IIy4eHHE.
MertaranakTuka




60

Hepemennsie
poOIeMbI
aCTPOHOMUU

61

KontposbHas
pabora
«DeMEHTBI
ACTPOHOMHUU U
acTpou3uKm»

62

63

O6o0marormmii
ypok. Ponp
¢buzuku u
aCTPOHOMUU B
9KOHOMHYECKOH,
TEXHOJIOTHYECKO
H, COIMaJIbHON B
ITHYECKOM
chepax
JIeITESILHOCTHU
YyeJIoBeKa

O060011aroIui
ypok. Ponb u
MECTO (PU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM
Hay4YHOU
KapTUHE MHpa

64

O6006maromuit
ypok. Ponb
¢buznueckoi
TEOpUH B
(dbopmMupoBaHUU
MPECTABICHUN
o puzmueckoit
KapTUHE MHpa

65

O6006maromuit
ypok. Mecto
¢buznyeckoi
KapTHHBI MUpPa B
o0rIem psiay
COBPEMEHHBIX
€CTECTBEHHO-
HayYHBIX




MPECTABICHUN
0 Ipupoze

66

Pe3epBHbIit
YPOK.
MarunurtHoe
ToJIE.
DNEeKTPOMarHuT
Hasi UHAYKLIUS

67

Pe3epBHbIit
ypok. OnTuka.
OcHOBBI
CIIELIMAIBHOMN
Teopuun
OTHOCHUTEIFHOCT
u

68

Pesepnslii ypok.
KBanroBas
¢buzuka.
DIIEeMEHThI
aCTPOHOMUU U
acTpou3uku

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
ITPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS

OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

bubnuoreka [{OK
1 https://m.edsoo.ru/ff0
d1784
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10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
JleMoHCTpUpOBaTh Ha TMpUMEpax poidb U MeCTOo (HU3UKU B
101 (hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON NESATEILHOCTH
monen
YYuThIBaTh TPAHUIIBI TPUMEHEHUS H3YYCHHBIX (U3UUIECKUX MOJICTICH:
10.2 MaTepuagbHas TOYKa, WHEpLUaIbHas CUCTeMa OTcuéra, aOCOIIOTHO

TBépIIOG TCII0, HacaabHbBIN ras; MoJecjim CTpOCHUA 1ra3os, JKUIKOCTEN U




TBEPABIX TEJ, TOYEYHBIM OJJIEKTPUYECKUH 3apsAl — IPU PELICHUU

¢bu3nvecKkux 3a1aq

10.3

10.4

Pacnio3naBath (u3nueckue sBieHUs (IPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KMHETUUYECKON Teopuu
CTPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE IpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJeHHE
TN, JOBUXCHHE I0 OKPY)KHOCTH, WHEPIHs, B3aUMOJEHCTBUE TeIl;
muddys3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHE JKUIKOCTEH U
TBEPABIX  Tel, HU3MEHeHWe o00bEéMa Teln IpU  HarpeBaHUM
(oxJylaXkieHnNn), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHJEHCcalus,
IJIAaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXXHOCTb BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXJAy IapaMeTpaMd COCTOSHUS Ta3a B H30MpOIeccax;

QJICKTPpU3aluA TCII, B3aHMOﬂeﬁCTBHe 3apsAa0B

OnuchiBaTh MEXaHWYECKOE JIBWKEHME, UCHONb3ys (U3NYecKHe
BEJIMYUHBL: KOOPAHMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
NOTEHIMAJbHasl SHEprus, MexaHudeckas pabora, MexXxaHHuYecKas
MOIITHOCTh; IIPY ONMMCAHUK MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICI
HCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €AMHULbI, HAXOAWUTH
(opMyIIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEITHMUUHY C JIPYTHMHU

BCINM4YMNHaMU

10.5

10.6

OnuceiBaTh HW3Y4YEHHBIE TEIJIOBbIE CBOMCTBA TE€I M  TEIUIOBBIE
SBJIEHUS, UCHOJb3ys (U3NUYECKUE BEIMYMHBL: JIaBJeHHE Ta3a,
TEMIIepaTypa, CpEIHsAs KHHETUYECKas DHEPrus XaOTUYECKOIOo
NBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJIEKY,
KOJIMYECTBO  TEIJIOTHI, BHYTpPEHHSs OJHeprus, pabora rasa,
KO3((UIIMEHT TMOJEe3HOro JEeHCTBUS TEIUIOBOTO JIBUraTels; IpH
ONMCaHUU MIPaBUIILHO TPaKTOBAThH ¢busznueckuit CMBICIT
UCIIONb3YEMBIX BEJIMYMH, UX OOO3HAUEHHS] U E€IUHUIbI, HAaXOJIUTh
(opMyIIbl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUMHY C APYTUMHU

BCIIMYHMHaAM

OnuceiBaTh M3Y4YEHHBIE DJIEKTPUUECKHE CBOWCTBA BELIECTBA U
JNEKTPUYECKUE  SIBICHUs  (MPOLECCHI), HCIONB3ys  (U3UUECKHe
BEJINYUHBI: DJICKTPUYECKUN  3apsi, AJIEKTPUYECKOE  TIOJIE,
HanpspDKEHHOCTh  TIOJIS, TIOTEHIMAJI, PAa3HOCTh IMOTEHIIUAJIOB; TIPH
OMHMCAaHUU TIPABHILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yeMbIX

BCJIIMYMH, HX 0003HAYCHHUS W CAWHUIBI; YKa3bIBaATb (I)OpMy'J'ILI,




CBS3BIBAIOIIME  JAHHYI0  (U3WYECKYI0 BEIMYMHY C  JAPYTHMHU

BEIn4YnHaMu

10.7

AQHAIM3UPOBATh (U3MUYECKUE TPOLECChl W  SIBJICHUS, HUCIOJb3Ys
¢bu3nyecKkrue 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HplOTOHA, 3aKOH COXpPAaHEHHS MEXAHUYECKOW DHEPTHH,
3aKOH COXPaHEHHMS UMITYJIbCa, IPUHILIUI CYNEPHO3ULIMU CUJI, TPUHIIUIT
paBHOIpaBUS HHEPUHUATIBHBIX CHUCTEM OTCU€Ta; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeaHel KHUHETHUYECKOM HSHEPruy TEIUIOBOrO JBUKEHUS MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsifa, 3akoH KylloHa; mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe

BBIpQKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTHU

10.8

10.9

10.10

OOBICHATE OCHOBHBIE IIPUHIAIIBI HeﬁCTBHH MalllnH, HpI/I60pOB n
TCXHHUYCCKHX YCTpOﬁCTB; pa3in4daTb yCJIOBUA HUX 0€e301acHOTO

HCIIOJIB30BaHHUA B HOBCGIIHGBHOﬁ KHU3HU

BBINONTHATE SKCIIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUCCKUX SIBICHUHN U
IIPOLIECCOB € MCIOJIBb30BAaHUEM NPAMBIX U KOCBEHHBIX U3MEPEHUN; IIPH
sToM (opmyaupoBaTh MpoOiemMy (3aady) W THUIOTE3y Y4eOHOTO
IKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TIPEIIOKEHHOTO
000pyI0BaHUsl, MPOBOAUTH OMBIT U (POPMYITUPOBATH BBHIBOIBI

OcyiecTBnaTh TMpsiMble U KOCBEHHBIE H3MEPEeHUs (PU3MUECKHX
BEJIMYMH; MPH 3TOM BBIOMpATh ONTHUMAIbHBIA CIOCO0 M3MEpPEHUS U

UCIIOJIB30BaTh U3BCCTHBHIC METO/bI OIICHKN HOI‘pCHIHOCTGfI I/I3M€p€HI/II\/'I

10.11

10.12

10.13

HccnenoBath 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEJIMYMHAMH C
HCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHM; NpU 3TOM KOHCTPYUPOBAThH
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaTbl MOJYYEHHOH 3aBHCHMOCTH
(¢u3NYecKUX BEJIMYUH B BUJE TaOJIUI U TPa(UKOB, J1eaTh BHIBOJIBI IO

pe3yJibTaTaM HCCeA0BAHUS

Cobmoate  mpaBwia 0e30MacHOro  Tpyda HpHU  TNPOBENECHUU
UCCIEIOBaHUM B  paMKax Yy4eOHOTro JKCIepUMEHTa, Yy4eOHo-
UCCIIeIOBATENIbCKOW M TPOEKTHOW AESATENbHOCTH C HCHOJIb30BAHHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1aOOPaTOPHOTO 00OPYAOBAHUS

Pemarp pacuérHble 3a1auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI WM TPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHSI  3a7aud  BBIOMpaTh  (PU3UUECKYIO MOJENb, BBIACIATH
¢u3nueckre BeNUYMHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ peIIeHuUs,

IIpOBOAUTDH paC‘léTBI " OLOCHHUBATH PCAJIBHOCTD MOJYUYCHHOTO 3HAUCHUSA




(bu3HUeCKOil BETUYNHBI

10.14

Pewate Ka4eCTBEHHbIE 3a1a4H: BBICTPAaNBaTh JIOTUYECKH
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKACHUN C ONOPOW HA M3YyUYCHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/ILI€CKI/IG SABJICHUSA

10.15

Hcnonp3oBaTh MpH  pelICHMH YY4EOHBIX 3aJad  COBPEMEHHBIC
MHGOPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpPETallMi M IPEJICTaBICHUs y4eOHOM W Hay4yHO-IOIYJIIPHOM
uHpOpMAalUY, TOJYYSHHOW W3 Pa3TUYHBIX HMCTOYHHUKOB; KPUTHUECKH

aHAJM3UPOBATh MOTydaeMyr0 HH(OpMAIHIO

10.16

[IpuBoAMTH TpPUMEpPHI BKJIAJa POCCUHCKUX M 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpeTHYCCKUE 3HAHWUS 1O (PU3MKE B TOBCETHEBHOM
YKU3HM 11 oOecrieueHnst 0€30MacHOCTH MpU OOpaIleHHH ¢ MPUOopaMu
U TEXHUYSCKUMHU YyCTPOWCTBAMH, JUISI COXPAHCHHUS 3/I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTHUYECKOT 0 TIOBEACHHUS B OKPYXKAIOIIEH cperie

10.18

PaGortate B rpymie ¢ BHIOJTHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIaHUpOBaTh  pabOTy  IpyHIbl, pPAlMOHAIBHO  PacHpeneisiTh
00s3aHHOCTH M IUIAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTyalUsX, AJCKBATHO OLICHUBATH BKJAJ KaXXIOr0 U3 Y4YaCTHUKOB

IPYIIIBI B pELIEHUE paccMaTpUBaeMOM MpoodIeMbl

11 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

11.1

JleMoHCTpUpOBaTh Ha TpPUMEPAX poJib W MecTo (UMK B
(GhopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOUN EATEIbHOCTH
J0JIeH, IeTI0OCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUpa

YYuThIBaTh TPAHUIIBI TPUMEHEHUS H3YYCHHBIX (U3UUIECKUX MOJICTICH:
TOYEYHBIN ANEKTPUUECKUN 3apsll, AAepHast MOJEIb aTOMa, HyKJIOHHAs

MOZCJIb aTOMHOTI'0O AApa IMpH pCHICHUA (I)I/ISI/I‘-ICCKI/IX 3aga4

11.3

PacnioznaBate ¢u3nueckue siBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusmkm:

QJICKTpHUYCCKAsA IIPOBOAUMOCTL, TCIJIIOBOC, CBETOBOC, XUMHYCCKOC,




114

MarHuTHOE JEUCTBUSA TOKa, B3aUMOJICCTBHE MAarHuToOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOAHUK C TOKOM U JABIXKYIIMKCA 3apsif, 3JIEKTPOMAarHUTHBIC
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXEHHEe,  TNpeloMiIeHHe, UuHTephepeHIus, Aupakuus u
MOJISIpU3aLUsl CBETA, AMCIEPCUsl CBETa, (POTORNIEKTpHUECKUH APPeKT
(boTtoapdekr), cBeToBOE MaBiIeHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaIMOaKTUBHOCTD

OnuceiBaTh H3y4YEHHbIE CBOMCTBA  BelleCTBA  (DIEKTPUUECKHE,
MarHuTHBIE, ONITUYECKHE, IEKTPUUECKYIO MPOBOAUMOCTD Pa3IHUHBIX
Cpel) U DJIEKTPOMArHUTHbIE sBJIEHUS (TPOILECCHI), HCIOJIb3Ys
¢bu3nueckue  BENUYHMHBL:  OJCKTPUUECKUH  3aps], CHilIa  TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pazHocth mnoteHnumanon, JJC, pabora Toka, MHAYKIHMS MarHUTHOTO
oy, cuna Awmmepa, cuia JlopeHna, WHAYKTHUBHOCTh KAaTYIIKH,
SHEPTUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEpHoj M 4YacToTa
KoJiebaHu# B KoJieOaTEIbHOM KOHTYPE, 3apsij U CUjla TOKa B MpoIecce
rapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, bokycHoe
paccTosiHie U ONTHUYECKas CHJIa JHMH3bI; MPU OMHCAHUU MPABUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICA HCHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHUsT W €IUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BEJTMUMHY C APYTUMHU BETUYUHAMU

11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLECCHI, UCIIOJIb3Yys
(1)PI31/I‘-I€CKI/IG BCJIMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI MW YaCTOTa CBET4, SHEPIrUusd W UHMIIYJIbC (bOTOHa, nepunon
nojgypacmnaga, OSHEpruss CBA3M ATOMHBIX SAACP; HOpPHU  OIMMUCAHUU
IIpaBUJIBHO TPaKTOBATb (1)H3H‘~I€CKPII>1 CMBICJI UCTIOJIB3YCMbIX BCJIMYHH,
uX 00O03HAUYCHUS H CAWHUIIBI, YKa3bIBaTb (1)OpMy.]'II>I, CBA3BIBAIOIIUEC
JAaHHYIO (bH3PI“I€CKYI'O BCJIMYUHY C APYI'UMU BCIMYHNHAMU, BBIYHUCIIATH

3HA4YCHHUC (I)H?»H‘l@CKOfI BCIINYHHBI

AnanusupoBaTh (U3MYECKHE TMPOLECCHl U SBJICHMS, HCIOIb3Y
¢usznueckre 3aKOHBI M NOpUHOUOBL  3akoH Owma,  3aKOHBI
MIOCJIEZOBATEIBHOTO M IAPAJUIENBHOTO COEOUHEHMS ITPOBOJHHUKOB,
3aKk0oH [[xoyns — JleHua, 3aKOH 3J1€KTPOMAarHUTHOM MHAYKLIMH, 3aKOH
MPSIMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBl  TPEJIOMJIEHUSI CBETa, ypaBHEHHWE  OUHIUNTEHHa  JUId

dboTodddekra, 3aKOH COXpAHEHHS DHEPTrUH, 3aKOH COXPaHCHHS




11.7

11.8

UMIYJIbCa, 3aKOH COXPaHEHUs DJIEKTPUUYECKOro 3apsja, 3aKOH
COXpaHEHUsi  MaccoBOro 4ucia, mnocryiaarsl bopa, 3akoH
PaIMOAaKTUBHOIO pachajga; MpU ITOM pa3iuyaTh CIOBECHYIO
(hOopMyYIMPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBHUS

(rpanupl, 001aCTH) IPUMEHUMOCTH

OnpenensTh HalpaBl€HWE BEKTOpa HWHAYKIMM MarHUTHOTO TOJIS
MPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeniia

Ctpoutb ¥ ONKUCHIBATH H300paXKEHHE, CO3[JaBACMOE IUIOCKHM

3€pKaJioM, TOHKOW JIMH301

11.9

11.10

BBITIONMHATE SKCIIEPUMEHTHI TI0 HCCIIE0BAHUIO (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJI30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPCHHIA; TIPH
3ToM (QopMyIHpOBaTH MHpodiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
IKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TPEIIOKEHHOTO
000pyIOBaHUs, IPOBOUTH OIBIT H (POPMYITHPOBATH BHIBOIBI

OcCyIecTBIATh TpsMbIE W KOCBCHHBIC W3MEPCHHS (PHU3UICCKHIX
BEJIMYHH, TIPH STOM BBIOWPATh ONTUMAIBHBIA CIIOCO0 W3MEpPEHUS H

HCIIOJBb30BAaTh U3BCCTHBIC MCTOJblI OLICHKH! HOFpGHIHOCTGfI I/ISMepeHI/Iﬁ

11.11

I/ICCJIGI[OBB.TB 3aBUCHUMOCTH (i)I/IBI/I‘-IeCKI/IX BCJIIMYHUH C HUCIIOJIB30BaHHECM
IPAMBIX I/ISMepeHI/Iﬁ; Inpu  35TOM  KOHCTPYHPOBATb  YCTAHOBKY,
q)HKCHpOBaTB PE3YyIbTAThI HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH q)HSH‘leCKI/IX
BCJIMYMH B BUJIC Ta6JII/III n Fpaq)HKOB, ACJIaTh BBIBOJBI IO pE3yJIbTaTaM

HUCCICIO0BaHUA

11.12

11.13

11.14

CobOmogate mpaBuia 0Oe30macHOTO Tpylda IMpUd  IPOBEIECHHUU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepUMeEHTa, Yy4yeOHo-
UCCIIEeI0BATENIbCKOM M MPOEKTHOM AESITENTbHOCTH C MCIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPOICTB U 1a0OpaTOPHOr0 000pyI0OBaHUS

Pematp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIM3a
YCIOBHSL  3a7audl  BBIOMpaTh  (PU3MUYECKYIO MOJENb, BBIACIATH
¢u3nueckrue BeNMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pEIIeHuUs,
MIPOBOJUTH PACUYETHI U OLIEHUBATH PEATILHOCTH MOJYYEHHOTO 3HAUEHUS
(hU3UIECKON BETMYUHBI

Pemate KauyeCTBECHHEIC 3aJ1a4u; BBICTPAaNBAaTh JIOTUYECKU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKACHUN C OMOPOW HAa M3yYECHHbBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)1/131/1‘—1601(1/16 SABJICHUS

11.15

Hcmons3o0BaTh npn peICcHUU y‘-Ie6HI)IX 3aga4 COBpPCMCHHBIC

WH(POPMAIIMOHHBIE TEXHOJOTUM JUI IOMCKA, CTPYKTYpUPOBAHUS,




UHTEPOpPETAllMM U TPEACTaBICHUS YU4EeOHOM W Hay4HO-IOMYJISPHOM
uH(pOpMAINY, TOTYYCHHOW W3 Pa3TUYHBIX UCTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

11.16

11.17

OOBSICHATh TMPUHIMITEI ACUCTBUS MAIIMH, NMPHUOOPOB U TEXHHUYECKUX
YCTPOMCTB; pPa3jinyarh YCIOBHS HX OE30IHACHOTO HCIOJIb30BAHUS B
ITOBCEIHEBHOM JKU3HU

[IpuBoauTE HpHUMEpPbI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TCXHOJIOT ni

11.18

11.19

Hcnosnp30BaTh TEOPETUYECKHE 3HAHUSA MO (PU3MKE B IOBCEAHEBHOM
KU3HU JUTIsl o0ecriedeHrs 0€30MacHOCTH MPHU 00palleHnu ¢ Mpudopamu
U TEXHUYECKHMMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 3KOJOT'HYCCKOI'O ITOBCACHUS B Oprxca}omeﬁ cpeac

PaGotars B rpymme ¢ BBIIOJIHEHHWEM PA3IUYHBIX COLMAIbHBIX POIEH,
IJIAHUPOBATh ~ pabOTy  TPYMIbBI,  PAMOHAIBLHO  PaCHpPENEeIsTh
00S3aHHOCTH W  IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalUsAX, AJCKBAaTHO OLICHUBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB

TPYIIIBI B PELICHUE PacCMaTpUBaeMOil MPOOIIEMBI

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC
Kon Koa nposepsiemoro
IIpoBepsiemble 31€MEHThI COAEPKAHUSA
pasaena 3J1eMEeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHU A

®uzuka — Hayka o npupoae. Hayunbie
. METO/bI TO3HAHUS OKpYXkaroiero Mupa. Poib
JKCIIEpUMEHTAa W TEOpUH B  IIpolecce

IMO3HaHUA PUPOBI. 3KCHCpI/IMeHT B (I)I/I3I/IK6

MogenupoBanue (pU3MYECKUX SBICHUH U
npoueccoB. Hayunsle runoressl. dusndeckue
15 3aKOHBI U TeopuH. ['paHuIBl TPUMEHHMOCTH
' (buznuecKkux 3aKOHOB. [puanun
coorBercTBUs. Pombp M Mecro (u3MKM B

dhopmupoBaHUHT COBPEMEHHOM HAay4YHOU




2.1

KapTUHBI MUpa, B MPAKTHYECKON

NEITENbHOCTH JIIOAEN

MEXAHHUKA

###Pari#KITHEMATUKA

MexaHnu4deckoe JABUKCHUC. OTHOCUTENBHOCTh
MCXaHUYCCKOI'o IBUKCHUAI. Cucrema orcuéTa.

Tpaexropus

[lepemenienue, ckopocTh (CpeqHsis CKOPOCTb,
MTHOBEHHAasi  CKOPOCTb) M YCKOpEHHE
MaTepUAILHOW TOYKH, WX MPOEKIUH Ha OCH
CUCTEMBI KOOpJIUHAT. Crnoxxenue

NIEPEMEIICHUM U CII0KEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIKCHUE. I'paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHMUH, IIyTH u nepeMenIeHUs

MaTepHaanoﬁ TOYKHU OT BpCMCHHU

2.1.5

2.1.6

CBoOopgHoOe majienue. Y CKopeHue CBOOOTHOTO

MaJcHUs

KpuBonnueliHoe nBUxeHHe. PaBHOMepHOE
IBIDKEHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. ITepuon u 4acToTa.

LlenTpocTpeMUTENBHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JIBIKEHHUE CHaApsZOB, LEMHBIE U PEMEHHBIC
nepenayu

[IpaxkTrueckue paboTHI. N3mepenune
MTHOBEHHOMN CKOPOCTH. Hccnenosanue
COOTHOUICHUS MEXKIY IyTSIMU, IIPOUIECHHBIMU
TEJIOM  3a  IIOCJIENOBATEIbHBIE  PAaBHBIC
IIPOMEKYTKH BPEMEHHU TP PAaBHOYCKOPEHHOM
JBWKEHUHM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hym0. M3ydeHne nBUKeHUs LIapUKa B B3KOU

KHUIOKOCTH. I/IsyquI/Ie JBWXKCHUA TCIa,




OpOIIICHHOTO TOPU30HTAIHHO

2.2

2.3

#i#HPari## ITUHAMUKA

221

[Tpunimn OTHOCHUTEIBLHOCTHU Tamumes.
IlepBbii 3akoH Hsrorona. MuepuuanbHbie

CHCTEMBI OTCUéTa

222

223

Macca tena. Cuna. [IpuHiun cyneprno3unuu

CHUJI

Bropoii 3akoH HproTroHa nus MarepuanibHOU
TOYKM B HWHEPLHAIBHOU CUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa mus

MaTCpHUAJIbHBIX TOYCK

224

3akoH BCeMHUPHOTO TAroTeHus. Cuma TsSHKEeCTH.

HepBa;I KOCMHUYCCKasA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHuUs
CKOJBXKEHUST U  CHJIA TPEHUS  TOKOS.
Koaddunuent tpenus. Cuna conpoTUBICHHUS

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynaTenbHoe M BpallaTeIbHOE JBUKECHHE

abCoIIIOTHO TBEPOTO Tena

228

MOMEHT CUJIBI OTHOCUTEIBHO OCH BPAILLEHUS.
[Inedo cunsl. YcioBus paBHOBECHs TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOMCTBA:  MOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue pabotel. M3yueHue ABMKEHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH TIOJ
JIIECTBHEM HECKOJBKMX CHI. McciaemoBaHue
3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HHUKAIOIINX
B AepopMupyemMoll TpPYyKHHE U PE3UHOBOM
oOpasme, OT BEIUYHMHBI UX JAePOpMaIIHH.
HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO

TE€J1a, UMCIOIIETO OCh BpallilCHUSA

###Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE




Nmnynbc maTepuanbHOW TOYKH, CHUCTEMBI

2.3.1 MaTepUaJbHBIX ToueK. MMmynbc cuiasl u
HM3MEHEHNE UMITyJIbCca Tella
530 3akoH coxpaneHus wumnyisca B HCO.
o PeakTuBHOE nBUKEHUE
233 Pabota cuibl
234 MomHoCTb CUJIbI
535 Kunernyeckas 3Heprus MaTepuaJbHOU TOYKH.
o Teopema 0 KHHETUYECKOU SHEPTUH
IlorenunaneHas sHeprus. IloreHumanbHas
536 SHEprus yhpyro nepopMUpPOBaHHOM
o npyxuHsl. IloTeHuunanbHast >SHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU
[loTeHunanpHple ¥ HENOTEHIMAIbHBIE CHIIBIL.
CBs13p  paboOThl HENMOTEHLMAIbHBIX CHUJ C
2.3.7 U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBbI TeNl. 3aKkoH COXpaHEHHUs
MEXaHUYECKON IHEPTrun
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
5139 TexHnueckue ycTpoWcTBa: JIBUKEHHUE PAKET,
o BOJOMET, KOTIEp, MPY>KUHHBIN MHUCTOJIET
[Ipaktuueckue pabotel. M3ydenue cBs3u
53.10 CKOpPOCTEM Tel TMpH HEYNPYroM Yyaape.

WccnenoBanme cBsi3u  pabOThl  CHJIBI  C

H3MEHEHHEM MEXaHUYECKOM OHCPIrUU TClia

3.1

MOJIEKVYJISIPHAS ®U3UKA U TEPMOANHAMUKA
###Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MOJIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH. bpoyHoBckoe
neuxenue. Iuddysusa. Xapakrep ABUKEHUS U

B3aHMOJICHCTBUS YacTHUI] BEIISCTBA

Mogenu CTpoeHMsT Ta30B, XKUIAKOCTEHM U
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJIeIeH




Macca wMonekyn. KonudecTBo BemiecTsa.
[TocTostnuass ABoraapo
TemmoBoe paBHOBecue. Temmeparypa u €€

u3Mepenue. [llkana temneparyp Llenscus

Mopnenr  ugeanpbHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJISIPHO-KMHETUUECKOU

TCOpHHU UACATBHOI'O ra3a

AGcomioTHas TemrepaTypa Kak Mepa cpeaHei
KUHETUYECKON PHEPIruu TEIUIOBOTO JBHUKECHHUS

yactuil raza. [llkana temneparyp KenbBuna

VpaBuenue Knanelipona — MeHaeneesa.
3akoH /lambToHA

I"azoBbie 3akoHbI. M30mpornieccs B uaeaaIbHOM
ra3e ¢ MOCTOSSHHBIM KOJMYECTBOM BEIIECTBA:

M30TepMa, U30Xopa, n3odapa

3.1.10

TexHnueckue YCTpOMCTBA: TEPMOMETD,
O6apomerp

[Ipaktuyeckne paboTel. M3MepeHune Macchbl
BO3/JyXa B KJIacCCHOM KoMHarte. Mccinenosanue
3aBUCUMOCTH MCXKAY IHapaMe€TpaMH COCTOSHUA

pa3pexEeHHOro ra3a

3.2

OCHOBbI TEPMOJNMHAMUKNU

3.2.1

TepMO,Z[I/IHaMI/ILIeCKaH cucrema. BHYTpeHHHH
OHEPIUia TepMOI[HHaMH‘{eCKOfI CUCTEMBI H

Coco0bI €€ N3MEHEHUS

322

KonunuectBo Temnotel U padborta. BHyTpeHHss

OHEPIrusa OAHOATOMHOI'O UACAJIIBHOTO I'a3a

3.23

324

Bunel Temonepenauu:  TENIONPOBOJHOCTS,
KOHBEKIIUS, M3IydeHue. TermmoéMKOCTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYECTBA TEIUIOTHI IIPH TEIIONepe1aye
[IepBb1it 3ak0H TepmoanHaMuKu. [IpuMeHnenne

IepBOTO 3aKOHa TCPMOANHAMHUKNU K

n3omporeccam. ['paduueckas MHTEpHpETALIHS




33

paboTHI Ta3a

3.25

TennoBbie MamuHbl. [IpuHIMOBL  JOEHCTBUA
TEIUIOBBIX MammH. [IpeobpazoBanus SHEPrUH
B TEIUIOBBIX  MammHaxXx. Koaddunuent
none3noro aeucrBus  (manee —  KIIM)

terioBoid MamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatuMmocTs  mpoIrieccoB B MPHUPOJIE.
Tennosble JBUTATEH. DKOJIOTHYECKHUE
MPOOJIEMBI TETIOIHEPTETUKH

Texuuueckue YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO Cropaus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

[IpakTuueckue padotel. U3mMepenue yaenbHOM

TEIIOEMKOCTH

###Par### AT PEI’ATHBIE COCTOSHMA BEIIECBA. ®A30BBIE

I[NEPEXO/IbI
[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue
331 31 KHUIICHHUE. VY nenbHas TEILIoTa
o napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPHI
KHUTICHUSI OT JIaBJICHHUSI
139 AOcoyoTHasT ¥ OTHOCUTEJIbHAs BIAXHOCTH
o BO3ayxa. HacellieHHbIi nap
TBépmoe  Teno. Kpucrannnueckue u
333 amopdHbIe Tenma. AHH30TPONHS  CBOMCTB
o KPHUCTAJLJIOB. Kunkue KpUCTaJUIBIL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBneHne wu KpucTaUIM3aUMs. Y AeNbHas
o terioTa rasieHus. Cyoaumanus
3.3.5 VYpaBHEHHE TEIJIOBOTO OajlaHca
TexHudyeckue yCTpOMCTBA: THUTPOMETP U
336 MICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHMH

MOJIYUYCHHS COBPEMCHHBIX MaT€pruaioB, B TOM

YUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTHHN




4.1

4.2

3.3.7

4.1.1

[IpakTrueckue paboTHL. Nsmepenne

BJIAJKHOCTH BO3yXa

OJIEKTPOAMMTHAMUKA
###HPar#t##IJIEKTPOCTATUKA

Onexrpusanus Ten. DNeKTpudeckui 3apsi. Ba

BH A SJICKTPUUCCKHUX 3apA10B

4.13

HpOBOI[HI/IKI/I, AUBJICKTPHUKU u

MOJTYIIPOBOIHUKHU

3aKoH COXpPAaHCHUA JICKTPHUICCKOI'0 3apdaaa

4.14

B3aumoneiictBue 3apsanoB. 3akon Kynona

OneKTpuyeckoe  IoJe. Hanpspk€HHOCTD
3JIEKTPUYECKOIO TOJIAL. [IpuHnunn
cynepno3uuyu.  JluHMM  HanpsKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

PaGota cui  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorennuan. Pa3HocTh MOTEHIINAIOB

[IpOBOAHUKK M JIUANEKTPUKH B IMOCTOSHHOM
JJeKTpUuYeckoM  mosie.  Jluanekrpuyeckas

IIPpOHUITACMOCTDb

DNEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh IJIOCKOTO  KOHJIEHCATOpA.

DHeprus 3apsHKEeHHOr0 KOHAEHCAaTopa

TexHudyeckue  yCTpOMCTBA:  JIEKTPOCKOIL,
NMEKTPOMETP, IIEKTPOCTATUYECKAs 3aIUTa,
3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHJEHCATOP,

KCEPOKC, CTPYWHBIN IPUHTED

4.1.10

IIpaxkTrueckue paboTHI. N3mepenune

ANEKTPOEMKOCTH KOH/ICHCATOPA

###HPar###TIOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKH B

PA3JIMYHBIX CPEJAX

Ycaopus CYHICCTBOBAaHUA IHOCTOSAHHOI'O

4.2.1 3JIEKTpUYECKOro Toka. Mcrounuku toka. Cuna
ToKa. [ToCcTOSITHHBIN TOK
4.2.2 Hamnpspkenune. 3akon Oma a1 ygacTka 1enu




423

424

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEJIbHOE
COIIPOTHBIICHHUE BEILIECTBA
[locnenoBarensHoE, napajuiesIbHOE,

CMCHIAHHOC COCANHEHUC ITPOBOIHHUKOB

4.2.5

4.2.6

4.2.7

Pabota anekTpudeckoro Toka. 3akoH Jlxoys
— Jlenna

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
BHYTPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
3akoH Oma Ui  TOJNHOM  (3aMKHYTOI)

SHeKTqueCKOﬁ OCIIn. KOpOTKOC 3aMbIKaHHC

4.2.8

OneKTpoHHas IIPOBOJIMMOCTD TBEPABIX
METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
METaJUIOB oT TEeMIIepaTyphbl.

CBepXnpoBOIUMOCTD

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

OnekTpuueckuid TOK B Bakyyme. CBolicTBa

3JIEKTPOHHBIX IIyYKOB

[HonynpoBonuuku. CoOCTBEHHAsI U IPUMECHAS
IIPOBOAMMOCTD TOJYIPOBOAHUKOB. CBoOMCTBa

p-n nepexofa. [lonynpoBoaHHKOBBIE TPUOOPHI

DONeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.
ONEeKTPOIUTHYECKAS JUCCOLALU.

DNeKTpoan3

DNEeKTPUIECKHUI TOK B rasax.
CaMocCTOSITENbHBII U HECAMOCTOSITENIbHBIN
paspsan. PaznuyHble TUIBI CaMOCTOSITEIHHOTO

pazpsaa. Monaus. [1nazma

TexHuueckue YCTPOMCTBA: aMIiepmerp,
BOJITMETP,  PEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHArPEBATEIbHBIE puOopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIN O/,
TEPMUCTOPHI " (doTope3nucTopsl,

HOJ'IprOBO}IHPIKOBBIfI U0, raJIbBaHUKa




[IpakTrueckue paboTHI. N3yuenue
CMEIIaHHOTO COEAUHEHMSI PE3UCTOPOB.

4.2.14 M3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTusicHus. Habmonenue

OJICKTPOJIM3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIeMEeHTa

4 OJIEKTPOAMMHAMUKA
####PartHH#MAT'HUTHOE I10JIE. OJIEKTPOMAT'HUTHAA MHAYKIUA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

IlocrosiHHBIE Mar"HuThl. B3anmmoneiicTBue

4.3.1

IIOCTOAHHBIX MAarHuTOB

MarauTtHoe moJse. BekTop MarHuTHOM
uHaykuuyd.  [lpuHnun — cynepro3unu.
432 Jluann marautHOM wWHAOykuuu. KaprtunHa
JUHUMA  MarHUTHOW  MHAYKUUMU  TOJIA

IIOCTOSIHHBIX MarHuToOB

MarautHOe TIOJie TPOBOJHHKA C TOKOM.
Kaptuna nuHuii mons ATUHHOTO MPSMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
43 4.3.3 MPOBOJHMKA, KATYyIIKH C TOKOM. OTmbIT
Opcrena. BzaumoaeiicTBue MpoBOTHUKOB C

TOKOM

434 Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE

Cuna JlopeHua, e€ MOyJib U HalpaBIICHHE.

JIBrokeHue  3apsDKEHHOM — YacTUIbl B
4.3.5

OJTHOPOJHOM MarHUTHOM Tmone. Pabota

cunbl JlopeHa

4.3.6 SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH

4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

O/1C nHaykuuu. 3aKoH 3JIEKTPOMarHUTHOM
4.3.8
nHaykunu dapanes




5.1

BuxpeBoe nsnexkrpuueckoe mone. IJIC

WHAYKIMA B TPOBOJHUKE, JBHKYILIEMCS

4.3.9 MOCTYINATEIbHO B OJJTHOPOJHOM MarHUTHOM
oJie
4.3.10 [IpaBuno Jlenna
NuayKTuBHOCTH. SIBIEHME CAaMOMHAYKLWH.
4.3.11 OJIC caMOMHAYKIIMU
DHeprusi MarHuTHOTO TOJISI KaTyIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHuueckue  yCcTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEI, AJIEKTPOMATHUTHI,
4.3.14
3JIEKTPOABUTATENb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Yb
[IpakTnueckue paboTHI. N3yuenue
MarHUTHOTO TMOJsi KaTyIIKd C TOKOM.
4.3.15 HccnegoBanne JCHCTBHS  MOCTOSHHOTO

MarauTa Ha paMKy C TOKOM. Hccnenosanue

SABJICHUA BHCKTpOMaFHHTHOfI HUHAYKIUHA

KOJIEBAHUA 1 BOJIHBI

###PartHH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Komebarenpuas cucrema. CBOOOmHBIE
koneOanusa. [apmoHMueckue KojaeOaHUs.
[Mepwon, wdacrora, amrummryga u (asa

KOJICOaHU

[IpyxxuHHBIA MasTHUK. MaTeMaTu4yecKuu

MasaATHHK

VYpaBHeHHE TapMOHMYECKHUX KOJIEOAHUI.
Kunematuueckoe " IUHAMHIYECKOE

OIMCAaHME KOJIeOATEILHOIO JABHIKCHU A

[IpeBpaienue SHEPIruu pu
FapMOHUYECKUX KOJICOAHUSX. CBs3b
AMIUTUTYIbI KoJe0auuit HUCXOJIHOU

BEJIMYMHBI C aMIUTUTyJaMu KosieOaHui eé




CKOpPOCTH M YCKOPEHUS

Konebatenpubiii  koHTYp.  CBOOOIHBIC
ANIEKTPOMArHUTHBIC KoseOaHus B
UACaIbHOM  KOJICOATEJIEHOM  KOHTYpE.
AHanoruss MEXIy MEXaHHYECKUMU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

3akoH COXpaHCHUA DHCPIrUH B HACAJIBHOM

KoJe0aTeIbHOM KOHTYpE

5.1.9

5.1.10

BbIHyX/1IeHHBIE MEXaHUUYECKUE KoaeOaHMs.
Pesonanc. Pesonancnas KpHuBasl.
BeinyxieHHbIe 3JIEKTPOMarHuTHHIE

KOoJIcO0anus.

[lepemenHbIlE  TOK. CunyconaanbHbII

IIEPEMEHHBIN TOK.

MouiHocTb IIEPEMEHHOTO TOKa.
AMIIIUTYZAHOE M JEHCTBYIOIIEE 3HAYEHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancpopmarop. IIpoussBoacTso, nepenaya
U TMOTpeOJeHNUEe 3IEKTPUUECKOW 3HEpruM.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE
INEKTPUYECKON  DHEPIUH. Kynstypa
UCIOJIb30BAHUS IEKTPOIHEPTUH B

NOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue yctpoiicTBa: celicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaavd

5.1.12

IIpaktuyeckue pabotel. HccnenoBanue
3aBUCHUMOCTH IEpHoJa MajbX KosieOaHUi
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpysa. MccnenoBanue NepeMEHHOTO TOKa B
LENH U3 IOCIEAOBATEIBHO COECIUHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U PE3UcTopa

#HH#HParH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2

5.2.1

MexaHu4ecKue BOJIHBI, ycloBus




5.3

pacnpoctpanenusi. Ilepuon.  CkopocThb
pacopocTpaHeHuss U JIWHA ~ BOJHEL

HonepeqHHe " IIpOJO0JIBHBIC BOJIHBI

5.2.2

523

###Part## Nutepdepenuus u mudpaxims
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TeMOp 3Byka

524

525

5.2.6

5.2.7

5.2.8

5.3.1

532

5.33

DNEeKTPOMarHuTHbIE  BOJIHBL. Y CIIOBUSA
M3JIY4eHHUS  DJEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuentanus BektopoB E, B u v

B BHGKTpOMaFHHTHOi/JI BOJIHC B BAKyyM€

CBolicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)kK€HUE, MPEIOMIICHUE, MOJISIpU3aLHUs,
mudpakius, uHTepdepennus. CKopocTh

3JIEKTPOMAarHUTHBIX BOJIH
[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie QJICKTPOMAroMuTHBIX BOJIH B

TEXHHUKE U OBbITY

HpI/IHHI/IHBI PagruoCBA3N U TCIICBUICHHA.
Pa,Z[I/IOJ'IOKaI_[I/IH. 9J'ICKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYXKAIOILIEH CpeIbl

TexHu4eckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTHI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIUIIMHE,
pajgap,  paguMONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neun

##HPartH##OII TUKA

[IpssMonuHeEHOE pacpocTpaHEHUE CBETa
B OJTHOPOJIHOM cpene. JIyd cBeTa
OtpaxxeHne cBeTa. 3aKOHBI OTPAXKEHUS
cera. [loctpoeHne n300pakeHUi B IIOCKOM
3epKaie

[Ipenmomiienne cBera. 3aKOHBI MPENOMIICHUS

CBCTa. AOCOIIOTHBII IIoKa3aTcjib




IpCIOMIICHUSA

534

Iomnoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHblld yros MOJHOTO BHYTPEHHEIO

OTpPaXXCHHUA

5.35

5.3.6

5.3.7

5.3.8

5.39

5.3.10

5.3.11

5.3.12

Hucnepcusi  cBera. CHnoXHBIA  COCTaB

Oenoro ceera. [{Ber

CoOuparone M paccerBalOUINe JIMH3BL
Tonkass nuH3a. DOKYCHOE pPACCTOSHUE W
ONTHYECKasT  CHUJa  TOHKOW  JIMH3BL
[TocTpoeHne n300pakeHU B COOMPAIOIITUX
W paccemBarommx JuH3ax. Dopmyna
TOHKOW JIMH3bL. YBEIUUYCHHE, J1aBacMoe

JIMH30H

Hpez[enbl MMPpUMCHUMOCTH FeOMCTquCCKOﬁ

OIITUKH

Wntepdepennmst  cBera.  KorepenrtHsie
HUCTOYHUKHU. Ycnosus HaOIoAeHUS
MaKCUMyMOB u MHUHHMYMOB B
UHTep(EpEeHIMOHHOW KapTHMHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuuss  ceera.  udpakuronHas
pemérka. YcinoBue HaOMIONEHUS TIaBHBIX
MaKCHMYyMOB npu NaJeHuN
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHuueckue ycTpoiicTBa: O4YKH, JIyna,
¢doroanmnapar, NPOEKLUHUOHHBIM anmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAsI
OIITHKA, T paKIuOHHAS peméTka,

MOJIIPOU T

[IpaxkTrueckue paboTHI. H3mepenne
nokasarens npenomiuenus. HMcecnenosanue
CBOWCTB  W300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta




DJIEMEHTHI CITELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

I'panunel DPUMEHMMOCTH KJIACCHYECKOH
MEXaHUKH. ITocTynatel TEOPUU
6.1 OTHOCHUTEIIBHOCTHU: UHBAPUAHTHOCTh
MOZYJIsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
6.2 3aMe[UIeHHEe BpPEMEHU M COKpALICHHE
JUTUHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI
CBsi3p Macchl C JHEpPrued W UMIYIbCOM
6.4 CBOOOJHOW YACTHIBI. OHEPrus MOKOs
CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAS ®U3MKA
H#Par###OJIEMEHTBI KBAHTOBOI OIITUKU
®otonbl. Popmyia [Inanka cBsi3u 3HEPrun
7.1.1 ¢boTOoHAa C ero 4YactoToil. OHeprus u
uMIyibe GoToHA
OtkpeiTHe U uccienoBanne Gporodddexra.
7.1.2 Omeitet - A CroneroBa.  3aKOHBI
dboTorddexra
7.1 YpaBHeHue DHHIITEHA TS
7.1.3 dotorddekra. «Kpacnas TpaHUIIa»
dbotorddexra
7.14 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHUUYECKOE IEHCTBUE CBETA
Texnuueckue ycrtpoiicTBa: (oTorneMeHt,
7.1.6 (dboTomaryuk, COJTHEYHAs Oartapes,
CBETOJINO]L
CTPOEHUE ATOMA
Mogenb aroma TomcoHa. OnbIThI
7.2 7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

7.2.2 [TocTynatet bopa. N3nyyenune u




7.3

723

norjoueHue (OTOHOB TMpH  Mepexoje
aToMa C OJHOTO YpPOBHS OJHEPrUM Ha
npyroi. Buasl ciektpoB. CeKTp ypoBHEU

SHEPruM aToMa BOJIOPOa

BousiHoBBIE CBOMicTBa 4acthl. BoisiHbl 1€
bpoiiss. KopnyckyisipHO-BOJHOBOM
nyanu3M. Jludpakius JIEKTPOHOB Ha

Kpucrajuiax

7.2.4

7.2.5

7.2.6

7.3.1

CHoHTaHHOE U BBIHYXJAEHHOE HM3Iy4EHUE.
VYerpoiicTBO U npuHIKIT PabOTHI Jlazepa
TexHuueckue yCTpOMCTBA: CHEKTPaIbHbIN
aHayn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBI
KOMITBIOTEP

[Ipaktrueckue  pabotel.  HaOmromenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoapl  HaONMIOAEHUS M pPEruUCTpaluu

QJICMCHTAPHbIX YaCTUIT

7.3.2

OTKpbITHE  PagUOAKTUBHOCTH.  OTBITHI
Pesepdpopna mo ompeneneHuio cocraBa
pamuoakTuBHOrO  M3nydeHus. CBolicTBa
anbda-, Oeta-, ramma-u3nydeHus. Biusaue

PaAOaKTHUBHOCTH HaA KUBBIC OPTraHNU3MbI

7.3.3

7.3.4

7.3.5

OTkpplTHE  TPOTOHA W HEUTpPOHA.
Hyxnonnass momens sigpa I'eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe 4mcCIo

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
TTO3UTPOHHBIN Oera-pacmas. lNamma-
U3JIy4EHHeE. 3aKOH  paJAMOaKTUBHOIO
pacnana

OHeprusi CBSI3M  HYKJIOHOB B SJpe.

Snepubie cunbl. Jledekt macchl sapa

7.3.6

H,[IepHLIe pCaKkmuu. I[CJICHI/IG n CHHTC3




saaep

S nepHblit peakTop. TepMmosiiepHbIi

cuHte3. [IpoOnembl U  MEPCHEKTUBBI
7.3.7

SIICPHOM  DHEPreTUKU.  DKOJOTMYECKHE

aCIIEKTHI S EPHONU DHEPIeTUKHU

DNeMEHTapHble  YaCTHIIBI. OTtkpbITHE
7.3.8 IO3UTPOHA. dyHaaMeHTAIbHbIE

B3aUMOJIEHCTBUSA

TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
7.3.9 kamepa BwuibcoHa, snepHbIl  peakTop,

aTomMHast bomOa
[Mpaktuueckne pabotel. HccnemoBanue

7.3.10 TPEKOB YaCTHIL (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

- Bun 3Bé3maHoro neba. CosBesnus, spKue

3Bé3HI)I, IIJIAaHETHBI, UX BUIUMOC NBUXKCHUC

Conneunas cucreMa. IlmaHeTsl 3€MHOM
TPYIIIBIL. [ImaneTsI-ruradThl u ux
8.2

CIIYTHUKH, KAPJIWKOBBIC IIJIAHCTHI. Marsle

tena COTHEYHOM CHCTEMBI

83 Connue, d¢ortochepa u  armochepa.

CosHeuHast aKTUBHOCTD
8.4 Ucrounuk suepruu ConHia u 3BE371

3BE3/1bI, HUX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBETHMOCTb, PaaHuyC, TEMIIEpATypa,
uX B3alMOCBSI3b. unarpamma
8.5 «CTIEKTPAJbHBIA  KJIAaCC — CBETHUMOCTBY.
3BE€31bI  IABHOM  MOCIEA0BATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY IS

3BE37] IJIaBHOM IOCIEA0BATEILHOCTH

#H##Par###BHyTpeHHEe  cTpoeHHe  3BE3N.
8.6 CoBpemeHHbIe MIPEICTaBIICHUS 0

MMPOUCXOXKACHUN W SBOJIFOIIUA COJ'IHI_Ia n




3BE3. DTanbl JKU3HU 3BE3]

8.7

8.8

Muneunbii  Ilyte — Hama [anaktuka.
CnupanbHas cTpykrypa  l'amaktukwy,
pacnpenenenue 3BE3N, Tra3a U IBUIM.
[lonoxxenne u gBuxenne ConHua B
lamaktuke. Ilmockas wu  cdepuyeckas

HOJACUCTEMBI | allTakTUKHA

Tuner ramaktuk. PaguorajakThku H

kBa3apbl. YEpHbIE IBIPHI B S/Ipax raJakTUK

8.9

Bcenennas.  Pacmupenue — BceneHHOM.
3akon XaOOma. Pas0Oeranue TramakTHK.
Bospact u pamuyc Bcenennoi, Teopus
bonpmoro B3pelBa. Mogens «ropsuen

Bcenennoii». PenmmkroBoe H3JIy4YCHUC

8.10

Macmrabnass ~ cTpykTypa  BceeneHHOM.
Meraranaktuka. Hepeménubie mpoOaemMbl

aCTPOHOMHH




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeancTBo
«ITpocsenieHue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Hapyrun B.M.; non
penakiueit [lapdpentreBoit H.A. AkuinonepHoe obmectBo «M31aTenncTBo

«IIpocBenieHue»

METOJNUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Makumes I'.4., CunskoB A.3. ®usuka: Komedanns u Boausl. 11 xi1.: Yue0.
JUTsL yTIIyOJIeHHOTO u3ydeHus pusuku. — 3-e uzn. — M.: Ilpoda, 2001. — 288
C.

2. Maxkumes I'.41., CunsikoB A.3. ®usuka: MoekynsipHas Gu3nka.
Tepmogunamuka. 10 xi.: Yue6. nst yriyOiaeHHOro u3ydeHust Gu3nuku. — 3-
e uzn. — M.: lpoda, 1998. — 352 c.

3. Msakumes I'.4., CunsikoB A.3. ®uszuka: Onruka. KBantosas ¢usuka. 11
KIL.: YueO. aist yriyonenHoro uzydenus pusuxu. — M.: Jlpoda, 2001. — 464
C.

4. Msaxumes I'.4., Cunsxos A.3., CiobonkoB b.A. ®usmka:
Onexkrpoaunamuka. 10-11 kii.: Y4eb. muist yriryOJieHHOTO U3yyeHus (pU3uku.
— 3-e m31. — M.: [Ilpoda, 2001. — 480 c.

5. Yrinyonennoe uzydenue ¢pusnku B 10-11 xmaccax: Ku. /s yunrens /
0.0. Kabapaun, C.1. Kadapauna, B.A. Opiosa. — M.: [IpocBemienue,
2002.—-127 ¢



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

KommiekT anekTpoHHbIX ocoOuii 1o kypcy ¢usuku (7-11 kmaccer) (5 CD).
MunuctepcTBo obpazoanus PO, 2004

®uzuka. bubnumoreka HarmsagubX nocoouit 7-11 ki (1C: koma) OO0
«Mynberumeaua Texnonoruu u Jluctanunonnoe O6yuenuey, 2008.
WNuTepaktuBHbIi Kype ¢pusuku 1 7-11 kmaccos. [Ipaktukym (2 CD).
HNuctutyT HOBBIX TexHOJIOTHH. OO0 «®Pusukon» , 2004.

®uzuka 10-11 xknaccel. Mynbrumenuitabiii kypce. «Pyccodut [TaGaummary,
2004.

Buptyanenslii HactaBHUK. @u3nka 10-11 kmace. OO0 «Hoas mkoinay, 2007.
3anumaTtenbHas ¢pusnka 1 wkoabHuKoB. OO0 busneccodt». Poccus, 2005.
Uctopus uzobperennii. bonbimas gerckas snnukioneaus. OO0

«H3narenscTBOY, Poccust, 2009.
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