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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHUM K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoiu denepanuu, peanu3yrommx OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yIbTAaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeiIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Vcmosib30BaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHLHIBI €r0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TEOpUH, posiv PyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alyy SKCIEPUMEHTAIBHOU NESATENIBHOCTU O0YUYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
IpaKTUYECKUX padoT. BhifeneHne B yKa3aHHOM IepeyHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4JaromMUMHUCd YMEHHSIMHU TPOBOAUTH KOCBEHHBIC HM3MEPEHUsI, HMCCIICI0OBaHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKON MOJIEIbIO0, MO3BOJISIIONINE TPUMEHATh U3YYEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKpY’KaOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpeIHEro oO1iero o0pa3oBaHus J0KEH U3y4aThCsl B YCIOBUAX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme no (pU3HKe YYEHHMYECKHX MPAKTHYECKUX padOT U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~W3yY4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

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

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
UCCJIEI0BATENBCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBJICHUSIM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

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

e (dopMmupoBaHHE TMPEACTABICHUN O ponu (DU3UKK A PAa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMbl  3HaHUKH 00  o0mux  (PU3HUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWE (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpEAENeHNS IOCTOBEPHOCTH OTYYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

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

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



COAEPXKXAHUE OBYUEHUA

10 KUIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3KcriepuMeHTa YW TEOPUUM B MPOILIECCE TO3HAHUS TMPUPOJBIL.
OKCnepuMeHT B (PU3HKE.

MonenupoBanue (pU3MYECKUX SIBJICHUM M TpolieccoB. HaydHbie TUIOTE3bI.
duznyeckre 3aKOHbI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU JIEATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMEeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHentHoe  aBWKEeHUE. [IBMKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctb. [lepuon n yactora oOpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.



Hanpagienue cKopocTy Ipu ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEIOM 3a
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbrotoHa.
HMHepunanbHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoipxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE IBUKEHUE a0COMIOTHO TBEPAOTO TeEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT uX Jedopmariuu.



HccenmenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPIus yIpPYro
nedopMupoBaHHOW — TpykuHBL.  [loTeHIManpHas SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHumanbHple U HEMOTEHHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJI C W3MEHEHHUEM MEXAaHWYECKOW JHEPIUU CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
MIPY>KUHHBIN [UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos NOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyenue abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW SHEPruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenHue. duddysusa. Xapakrep IBUKEHUS U
B3aMMOJCHCTBUS YacTULl BeliecTBa. MoAenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanmbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpEIHEM KWUHETUYECKOW DSHEPrMU TEIUJIOBOrO IBWXKEHHs vactull rasa. Illkama
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temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UACATbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Monenb, WuTroCcTpUpyomias Ipupoay AaBICHHUS Ta3a HA CTEHKU COCY/a.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEX]y TapaMETPaMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoanHamMuueckass cucrema. BHYTpEHHsAST 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEMBI U crioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeNbHAs TEIIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonsitue 00 ammabatHomM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue TepBOro 3akOHA TEPMOJMHAMHUKM K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TennoBble  MamuHbl.  [IpuHOUNBI ~ OEHCTBHUS ~ TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevictBus TerioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOA NEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHyTpEeHHEH sHEeprun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUe TerIoBoro OanaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOIYUYCHHUSI COBPEMEHHBIX MaTEpHasoOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYecKHil 3apsa. J(Ba Buaa BIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onektpuueckoe moje. Hanpsok€HHOCTh  AnekTpuueckoro mnojsa.  [IpuHnun
CYNEPHO3ULIUHA 3IEKTPUUECKUX MoJel. JIMHUKM HanpsyK€HHOCTH 3JIEKTPUUYECKOTO
OJISI.
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PaGora cumnm  snektpocrarmueckoro  mojs.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcaTtop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapalIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAasl CUJa U BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JieKTpuyeckoi tenu. KopoTtkoe 3aMbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTb
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.

DJIeKTpUUEeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.
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TexHudeckue yCTPONCTBA H TPAKTHYECKOE MPUMEHEHUE: aMIepMeTp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpEeBaTEIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBINA O/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

W3mepenre cuitbl TOKa W HAMIPSHKEHUS.

3aBUCUMOCTh COIPOTHUBJICHUS] NUJIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTH COMIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii v IpOBOJIMMOCTE BO3TyXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenne 37IeKTpOABUKYIIEH CHUIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xxnpeaMeTHble CBSI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISETCS ¢
y4€TOM COJIEp>KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcaMH MaTEeMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, TUMoTe3a, (hu3Mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI M X MPOEKIIMU Ha OCH KOOPJAUHAT, CII0’KEHHE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
AIICKTPUYCCKHUE SBJICHUS B )KUBOH TPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEI[ECTBA, MOJISIpPHAsi Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, KUAKOCTEH W
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, DJICKTPOJIMTUYECKAS TUCCOIUAITNS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.
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Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWITHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTEpHaloB, B TOM YMCIE HAaHOMAaTEpHUAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Pasnen 4. dinekTpoguHaMuka

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHATHBIX TMOJIeW. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb ¥ HAIIPABIICHUE.

Cuia Jlopenua, €€ MOlyJib U HalpaBlieHUE. J[BUKEHUE 3apSIKEHHOW YaCTULIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYIAS CUjla HWHIYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapanes.

BuxpeBoe »snekTpuueckoe TmoJsie. DJEKTPOJABIXKYIIAA CUJIa WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBJIE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOUHTYKIIUH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHuyeckue YCTpOMCTBA M TNPAKTUUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MarHuThl, JJEKTPOMArHUTHI, JJEKTPOJABUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.
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JlvHUM UHAYKIIMA MATHUTHOTO TOJISL.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MAarHuTHOTO MOTOKa.

SIBreHHE CaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yyeHne MarHuTHOTO IMOJISl KaTYIIKH C TOKOM.

HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW WHIYKLIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza KoseOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosnebanuil. [IpeBpaienue sHeprun Npu rapMOHMUECKUX KOJICOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHuTHbIMU KosieOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKUE
KojeOanus. Pezonanc. BeIiHyK€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHHUs.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEEC 3HAYEHUE CHJIBI TOKa W
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOSICHUE AIEKTPUUECKOM
DHEPIUM. DKOJIOTUYECKHE PUCKHM IPU MPOU3BOJCTBE IEKTpod3Hepruu. Kynmprypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHudeckrue yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUI.

HaOmronenue pezoHanca.
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CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEepeMEHHOTO TOKa B IEMM U3  IOCJEI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMaZHUMHbLE 6OIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, 1udpakims,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[lIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE TMPUMEHEHHE: MY3bIKalbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTIBHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpaskeHus U PEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOSpU3als, TudpaKius, UHTephepeHITHS.

Tema 3. Onmuka
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['eomerpuueckas onrtuka. lIpsmoimHENHOE pacHpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIBer.

CobOuparomie W pacceuBaronie JuH3bl. ToHkas smH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeEJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHble HMCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YcClIoBUE HaOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHUYecKue YCTPONCTBA M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U MPEJOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

HaOmronenue audpakiuu ceera.

HaOmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOGmronenue nucnepcuu cBera.
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Pa3nen 6. OcHOBBI crielIHAJIBLHOI TEOPUU OTHOCHTEIbHOCTH

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynaTsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAICHHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MIOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHM OB ONMUKU

®otonbl. opmyna [lnanka cBsi3u s3HEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11t poTodapdexra. «KpacHasd rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHHUYecKue YCTpOICTBA M MPAKTHUECKOE IMPUMEHEHHE: (POTOIIEMEHT,
¢doroaaTuuk, colHeuHas OaTapesi, CBETOAUO/.

Jlemoncmpayuu

®oTo3dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionmeHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.
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HabGnronenue JImHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHeYaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BinsiHue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AEP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON YJHEPTETHKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

Orarbl pa3BUTHs aCTPOHOMUH. [ IpHKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JBU)KCHHE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ W 3BE3.
3BE31BI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IIOCJIENOBATENBHOCTU. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.
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Mneunsiii Ilyte — Hama [Namaktuka. ITomoxenue n nBukenue ConHia B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311sl CEBEpHOro MOJyIIapus U IPKUE 3BE3/BI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maromee MOBTOPEHUE

Ponp ¢u3ukm u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHUH B COBPEMEHHOMN HAyYHOM KapTHUHE MHUPA, pOJib (U3HUYECKON TEOPUHU
B (OpPMHpPOBAHUM TPEACTABICHUA O (U3UYECKON KapTHUHE MHpa, MECTO
¢u3nyecKoil KapTUHBI MUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHs B 11 kimacce ocylecTBIsieTCs C
Y4ETOM COACPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKW,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, runore3a, (QpuU3nyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO, BEKTOPHl M MX IMPOEKIMH HA OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTApPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHUe oMU TIOCKUX (GUryp u oobeémMa Ted.

bBuonocus: snekrpuyeckue SBIECHUS B JKUBOM Mpupoie, KoseOaTeslbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIEC, IEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHasus.

l'eocpagpua: MarHuTHbIE TOJIOCA 3€MJIM, 3al€KM MAarHUTHBIX PYI,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUI.
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Texnonocusa: NWHUAKM DJJIEKTPOINEpenad, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJOKOHHAS ONTHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAIPaBJICHUH
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEpPECAX TPAXIAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rHYecKOro BOCIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeILHO  (OPMYJIMpOBaTh W aKTyallU3UpoBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a MMCEIOIIUXCS
MAaTEpPUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznuecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHON ACSITENbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY IOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3jJUYHbIX Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIIBUTATh TUNOTE3Y €€ pEelICHHs, HaXOAWTh apTyMEHThI Jii JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIEe TIPU N3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX IPEIMETHBIX 00IacTei;

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

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

Pabora c nndopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUsS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENBbHO OCYIIECTBISATh IOUCK, aHaju3,
CUCTEMAaTH3alMI0 U WHTEPIPETalNni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHadeHHsI THPOPMAIIUU U LIETICBOU ayJUTOPHH, BRIOUPAst ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKaTHBHBIE YHHBepcaIbHbIe YueOHbIe eliCTBUS:
OCYUIECTBJISATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU AESATEIBHOCTH;
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pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT'0 WICHA KOJUIEKTUBA;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAa4eCTBO CBOEr0 BKJAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3HKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBINA YPOBECHD.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;
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BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TPOILECCOB, WX pPE3yJbTAaTOB U
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no (¢u3MKe IS YPOBHS CpPEIHEro OOIIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANPABIICHUS Pa3BUTHUA COOCTBEHHON AMOIIMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHC K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHHE K JIOCTHKEHHUIO LEeTU U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HYECKUX MOJIETIeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsii IPU peleHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMoJielicTBUE Tell, nu(dy3us, OpOYHOBCKOE JIBHKEHUE, CTPOSCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, UCIAPEHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCy/l€, CBS3b MEXKAY MapaMeTpaMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JBIXKCHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOAUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PU3MYECKYIO BEIIMUUHY C APYTUMHU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUJIOThI, BHYTPEHHSS SHEprusi, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMYUHAM;

OMUCHIBATh U3YYEHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMATIOB;
IpU ONMHWCAHWHM TPABWJIBHO TPAKTOBATh (PU3UYECKHH CMBICT HCIIOIb3yEMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIHH TEIIOBOTO ABUKEHUS MOJIEKYJI C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu »>TOM pa3iinyaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (DU3NUECKUX BEJIMYMH, TPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOIYYEHHON 3aBUCHUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh MpaBuja 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESTEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpPOM HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOTyIaeMyI0 HH()OPMAITHIO;
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IPUBOJUTH MPUMEPHI BKJIaJ1a POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYNIbI, PaAlMOHAIBHO pACHpEACNATh OO0S3aHHOCTU U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YUarOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEUYHBIN JIEKTPUUECKUI 3apsij, Jy4 CBETa, TOUECUHbIM NCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpHU peuIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEWCTBME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanexTpudeckuii 3pdext (poTordPdekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYyCCTBEHHas

PaIlOaKTUBHOCTD;
ONMMUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJICKTPOMArHUTHBIE SBJIEHUS (MIPOIECCHI), HCIMONB3YSd (PU3NYECKUE BEJIMYUHBI:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus 3JIEKTPUYECKOTO M MArHUTHOTO TMOJIeH, MEPUOJI M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICIT HCIIOJIB3YEMBIX BEJIMYWH, WX OO0O3HAUCHUS U EAUHUIILI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacIaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BEITUINHBL

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SBJICHUSA, UCIOJIb3Ys (PU3UUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MAPaJIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJHUHEHMHOTO PacpoCTpaHEHUsI CBETA, 3aKOHbI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsJa, 3aKOH COXPAHEHUsI MAacCOBOr0 4HUCIa, MOCTyJaTel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbI, OOJACTH)
MIPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA WHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmriepa u cuiibl JlopeHua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MpPU 3TOM
dbopmynupoBath TmpobiieMy/3aadyy M TUIOTE3y YYeOHOro OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBINA CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
OPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIIEIOBAHMUS;
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co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4dl C SBHO 3aJaHHON (DM3MUYECKOW MOJIENbIO,
UCTIONB3YS (hPHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOoOXoauMble i €€ pelIeHUs, TPOBOJUTh PACUEThl M OIEHUBATH PEAbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YUYEOHOW U Hay4YHO-TIOMYJIAPHON MH(POPMALIMH, MOJTYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSACHATh MPUHUUIBI JEHCTBUA MAalIMH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHIe C BBIIOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOIbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 1 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 ngj;ﬁf;igrouﬁ £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ng;;ﬁf;igrouﬁ £41c07¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Cpoxu DJIeKTPOHHBIE
KoauyecTBO 9acoB
Ne BBINNOJITHEHUA un(l)pogble
Tema ypoka
n/n Kontpo IpakTu o0pa3oBaTe/ibHbIE
Bcero Iliian dakr
JbHBIE YyecKHe pecypchl
padoThI padoThI
BBoaHEBIH, TIEpBUYHBIN HHCTPYKTAX 10 Th.
1 dusnka HaIl) a o IIpupo 5 yII;a HEBIC 1 bubmorexa LIOK
YK puposie. Hayd https://m.edsoo.ru/ff0c32e2
METO/IbI TTO3HAHUSI OKPYKAIOIIETO MUpa
Poab u mecTo pusuku B hopMupoBaHUU
2 COBpEMEHHOM HAayYHOI KapTHHBI MHPA, B 1 bubnmorexa [IOK
p . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEeIbHOCTH JIIOIeH
Mexanndeckoe JBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bubmuorexa [JOK
neuxenus. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE TIPIMOJIMHENTHOE ABUKEHNE 1 bubmorexa LOK

p p https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubnnorexka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majeHue. Y CKopeHue 1 bu6mmoreka [IOK
CcBOOOIHOTO ITaJCHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nBuxeHue. J[Brmkenne 1 bubmuorexa [JOK
MaTepualbHON TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHOocuTenbHOCTH ["anumest.

bu6nmoreka [JOK
8 WNHepuuanbHble CUCTEMBI OTCUETA. 1

[Tepsrlii 3ak0H HproTOHA

https://m.edsoo.ru/ffOc3be8
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Macca tena. Cuia. [lpunnun

9 CYIIEPIIO3UIINM cHIl. BTOpoi 3aK0H bubmorexa [IOK
yHep H ’ p . https://m.edsoo.ru/ff0c3be8
HproToHa nj1s MaTepuanbHOM TOYKH
Tpernii 3akoH HproToHa 115 bubnuoreka [IOK
10
MaTepHUalbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCeMHUpHOro TsaroreHus. Cumia bubnnoreka HOK
11
TsbkecT. [lepBas KocMHYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuia octH. 3akoH I 'yka. Bec tena
YHpyr YK https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoadbuimeHnT TpeHus.
13 Cuia czn OTI/IBneI({qu:I npu BHZ{@HI/H/I Tena bubmorexa HOK
p pr A https://m.edsoo.ru/ff0c3f76
B JKHIKOCTHU HJIH Ta3e
[TocTynarenbHOe U BpamaTesbHOE
14 JBIKEHHE a0COJIIOTHO TBEPIOTO TEa. bu6mmoreka [IOK
MowmenT cunbl. Ilnedo cunel. YcioBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tea
NMnynbsc MmaTepuaibHOW TOUYKH, CUCTEMBI
15 MaTepualbHBIX TOUYEK. IMIynbe cubl. bubnnorexka [JOK
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHHE
Pabora u moIHoCTh cuiibl. Knnetnueckas
16 JHEPTUs MaTepradbHOM ToUukH. TeopeMa bubmmorexa [TOK
P P o p https://m.edsoo.ru/ff0c4502
00 M3MEHEHNN KMHETHYECKOW SHEPT U
[HoTenuunanesHas sHeprus. [loTeHunanpHas
17 SHEPTHsI YIpyro aehopMupoBaHHOM bubnmnoreka [JOK
npykuHbl. [loTeHnanbpHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
18 IToreHnaabHbIe U HEMTOTEHIINAILHBIE bu6nmoreka [JOK
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cwibl. CBsI3b paObOTHI HEMOTCHIIUATBHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOH SHEPTHU
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEPTHU

https://m.edsoo.ru/ff0c478c

19

Tb JlaGopaTtopHas padora Nel
«UccnenoBanue cBsizu pabOTHI CHITHI C
M3MEHCHHEM MEXaHHUYECKOW YHEPTUU Tela
Ha MPUMEPE PACTHKEHHS PE3HHOBOTO
KIyTa

20

KonTponbnas padora Nel no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Auddysus

XapakTep ABMKEHUS U B3aUMOJEHCTBUS
JacTull BeniecTBa. Mozenu CTpoeHus
ra3oB, JKUAKOCTEN U TBEPIBIX Tell

Macca monekyin. KonuuecTBo BemiecTsa.
[TocTostnHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

25

26

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
JBU>KEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e
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27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

Tb JlabopaTopHas pa6ota No2
«MccnenoBanne 3aBUCUMOCTH MEXIY

28 IapaMeTpamH COCTOSIHUS Pa3pe’KEHHOTO
raza»

29 M3onporiecchl B MeaabHOM ra3e u ux bu6mmoreka [IOK
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI

30 e€ u3meHenus. KoanmuecTBo TemioThl U bubmmorexa LOK

https://m.edso0.ru/ff0c5952
pabota. BuyrpenHsist sueprus
OJIHOATOMHOTO HJICAIbHOTO Ta3a

bubmuorexa [JOK

31 Bt remionepeatia https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BEIIECTBA.

32 KonnuecTBo TEmIoThI pH TEIIonepeaaye. bubnnorexa LIOK

. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIif poriecc

33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €T0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeoOpaTtumocTs npo1ieccoB B MpUPOIE. bubnuoreka [IOK
Bropoii 3ak0H TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230

35 [Tpuaumn nevicteus u K1 Terosoit bubnuoreka [IOK
MaIIMHbI https://m.edsoo.ru/ff0c600a

36 Muxa Kapnro u ero KIT/]

37 DKosorunyeckre mpoodaemMbl
TEII09HEPTETUKU

38 O6o6matomuii ypok «MomnekynspHas bubnmuotexa [JOK

(pI/ISI/IKa. OCHOBEI TCPMOAUHAMUKU

https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c6938

KonrtponsHast pabora Ne2 o reme

bubmuorexa [JOK
39 «Monexymnsapraas ¢puzuka. OCHOBBI https://m.edsoo.ru/Ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBanue 1 KOHACHCAIHS. bubnuoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh bubnuorexa [JOK
41 .
Bo3ayxa. HacelleHHslil nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucraminyeckue u
amopdHbIe Tena. AHU30TPONHS CBOWCTB bubnuorexa [JOK
42
KpucTauioB. JKuJaKkue KpucTaibl. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue u xpucraumsanus. Y qenbHas bubnnorexa [HOK
TeruioTa riaBneHus. Cyoaumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 v 0
DABHEHHE TCLIOBOTO batarca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIEKTPUIECKUH 3apsi. bubnmnoreka [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aPsA0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHMKH, AUDTIEKTPUKH U
46 H(I)DJ'I HOBO HIfKI/I 3aK(l:))H COXpaHEHUs bubmmorexa [JOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaaa
47 B3aumopericteue 3apsnoB. 3akoH Kynona. bubnnorexka [JOK
ToueyHblii dIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ced
Hanpsik€HHOCTD 371€KTPUYECKOTO MOJIS.
48 [IpuHIUIT CYTIEPIIO3UITUH DIIEKTPHUECKUX bubmorexa HOK
P . YIEp N P https://m.edsoo.ru/ff0c6df2
nosen. JInHuu HanpsKEHHOCTH
49 PaGota cui 31ekTpocTaTuyecKoro moJisl. bubmuoreka [IOK
[Torenmman. Pa3HOCTh MOTEHIIMATIOB https://m.edso0.ru/ff0c6f00
50 IIpoBOAHMKY M TUANEKTPUKH B bubnuorexa [IOK
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

QJICKTPOCTATUYCCKOM IT0JIC.
HI/IBHCKTpI/I‘ICCKaﬂ IIPOHUIIACMOCTD

https://m.edsoo.ru/ff0c7018

51

OnexrpoémkocTs. Konnencarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

DNeKTPOEMKOCTD TNIOCKOTO KOHICHCATOPA.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa

Tb JlabopaTophnas padora Ne3 "U3mepenue
AJIEKTPOEMKOCTU KOHAEHcaTopa"

[TpuHIMD NEHCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
ammapara, CTpyHHOT0 IpUHTEpa.
DnexkTpocTaTUyecKas 3alUTa. 3a3eMIIeHUe
ANEKTPONpUOOpPOB

DNEeKTPUYECKUM TOK, YCIIOBUS €TO
cymectBoBanus. [locrosunblii Tok. Cuna
tToka. Hanpsbxenue. ConpoTuBieHue.
3akoH OMa Uil yyacTKa Lenu

[TocnenoBarensHOE, MapanieabHOE,

CMELIaHHOE COeTMHEHNE MPOBOHHUKOB.
JlaGopatopnas pabora Ne 4 «M3yueHue
CMEILIaHHOTO COEIMHEHUS PE3UCTOPOBY

0,5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOLTHOCTH AJIEKTPUUYECKOTO TOKA.

3akon Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. Th Jlabopatopuas pabora Ne5
«3mepenne DJIC ucTouHMKa TOKA U €T0
BHYTPEHHETO COMPOTHBIICHUS»

0,5

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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DNEeKTpOHHAsl TPOBOIUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb COIIPOTHUBIICHUS

> METAJUIOB OT TEMIIEPATYpBHl.
CBepXIpoBOIUMOCTh
60 OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB
ITomynpoBoiHUKH, UX COOCTBEHHAS U
61 IIpUMeCHas poBoAUMOCTh. CBOMCTBA bubnuoreka [IOK
p—~n-niepexoaa. 11osynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DNEeKTpUYECKHU TOK B pacTBOpax U
62 pacraBax 3JeKTPOJIUTOB. bubnuorexa [IOK
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKHUM TOK B raszax.
63 CamocTosATeNbHbIN 1 HECAMOCTOSTEIbHBIH bubmmorexa LIOK
https://m.edsoo.ru/ff0c84ae
pa3psa. Moinnus. [1nasma
DneKkTpudeckre Npudopsl U yCTpoiicTBa U
64 nux prKTI/I‘IGCKOC IEIpI/H\fCHeHZe. li_lpaBI/IJ'Ia bubnuorexa LIOK
https://m.edsoo.ru/ffOc86fc
TEXHUKU 0€30MaCHOCTH
KonTponbnas padorta Ne3 no teme
65 «Qnekrpocraruka. [locTossHHBIN bubnuoteka [JOK
JIEKTPUYECKUN TOK. TOKH B pasianM4HbIX https://m.edsoo.ru/ff0c88be
cpenax»
bu6mmorexa [IOK
66 IToBropenue. MonexyssipHas pu3uKa https:/m.edsoo.ru/ff0c8aga
67 IToBTOpEHME. DNIEKTpOIMHAMUKA bubmmorexa LIOK

https://m.edsoo.ru/ff0c8c56
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68 [ToBTOpenue. OGoOIArOIIHIA YPOK IO 1 bubnmoreka [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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11 KJIACC

Cpoxu
N KosauyecTBo 4yacos BbINOJTHEHU S DJIeKTPOHHBIE
°
u@poBbie
n/ Tema ypoka i pp
- KonTpo IIpakTun o0pa3oBaTte/ibHbIE
Bcero JbHBIE yecKHue pecypchbl
padoThI padoThI
BBoanblii, nepBuyHbIi HHCTpYKTaXx 110 Th.

1 [TocTostHHBIE MATHUTHI M UX B3aUMOJICHCTBUE. 1 bubnnorexa [JOK
MarnauTHoe nosie. BekTop MarHuTHOM https://m.edsoo.ru/ff0c9778
WHAYKIUU. JIMHUM MarHUTHON MHIYKLIIMHA
MaruauTtHoe 1noJje NpoBoJHUKA ¢ TOKOM. OmbIT

2 Opcrena. BzaumopaeiicTBre MpOBOIHUKOB C 1 bubmmorexa LIOK

P ) P https://m.edsoo.ru/ff0c98fe
TOKOM

3 Tb JlabopaTtopHas pabora Nel «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JlelficTBe MarHUTHOTO TOJISI HA POBOJAHUK C
tokoM. Cuna Amnepa. Macrpykrax o Th.

4 JlaboparopHas padota Ne2 «MccnenoBanue 1 1 bubmmorexa [TOK

. paTopHai p ) https://m.edsoo.ru/ff0c9acO
JIEWCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)
elCTBME MarHUTHOTO TIOJISI Ha JIBYIK cs
5 i spKeHHVIo yactuny. Cria Jlopen ;’m a 1 bubnnorexa [JOK
P yio . peHta. https://m.edsoo.ru/ff0c9df4
Pa6ota cunsl Jlopeniia
OnekTpoMarHuTHast UHAYKIus. [lotok
6 BEKTOpa MarHUTHOM MHAYKIuu. DJ(C 1

WHIYKIIAA. 3aKOH 3JIEKTPOMAarHUTHOM
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nHaykuuu Papanes

Tb JlabopaTopnas padora Ne3 «MccnenoBanue
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIUH

NHIyKTUBHOCTD. SIBICHHE CAMOUHTYKIIUH.
OJIC caMOMHAYKIIMHA. DHEPTUSI MAarHUTHOTO
MOJISI KATYIIKK C TOKOM. DJIEKTPOMarHuTHOE
rnoJje

TexHuuyeckue ycTpoicTBa U UX MPUMEHEHUE:
MOCTOSTHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,
AEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTaPHBIX YACTHI], UHIYKIIMOHHAS TIEYb

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

O6o6marmuii ypok «MarauTHoe ToJe.
DJIEKTPOMArHUTHAS HHYKIIUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

KonTtponsnast padora Nel mo teme
«MarauTHoe 1oJie. DJIeKTPOMarHuTHas
WHTYKITHS

CB00OOIHBIE MEXaHUYCCKHUE KOJICOaHHUS.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMoHHuYecKkux konebanuit. [IpeBpamenne
SHEPTUU

Tb Jlabopatopnas pabora Ne4 «MccnenoBanue
3aBHCUMOCTH MEPHOAA MAJIBIX KOJIeOaHUi
rpy3a Ha HUTH OT JUIMHBI HUTU U MacCChl Ipy3a»

Koneb6arenbublit kouTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B UACATHbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS MEXKIY
MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU
KOJIEOaHUAMU

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820
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https://m.edsoo.ru/ff0ca150
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®opmyna ToMcoHa. 3aKOH COXpaHEHHS

15 SHEPTHH B UACATBHOM KOJIeOaTeIbHOM bubmorexa [JOK
https://m.edsoo.ru/ffOch9c4
KOHTYpe
[IpencraBienue o 3aTyxaroUMX KOJIeOaHUAX.

16 BriHyX1eHHBIC MEXaHUYECKHE KOIeOaHUs. Bu6muotexa [JOK
Pe3onanc. BeiHyxaeHHbIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHuTHbIE KOJeOaHUs
[lepemennslii Tok. CUHYCOUJAIbHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubnuoreka [IOK
TOKa. AMIUTUTY/IHOE U JACHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAUEHUE CUJIbI TOKA U HAINIPSHKEHUSI

18 Tpancdopmarop. [IponsBosacTso, nepegaya u
noTpedIeHUE 3JIEKTPUUECKON SHEPTUU
YCTpONCTBO U MPAKTUUECKOE IPUMEHEHNE

19 JJIEKTPUYECKOT0 3BOHKA, T€HEPATOpa bubmmorexa LIOK

N https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKA, JIMHUN AJIEKTporepeaay
DKOJIOTUYECKHE PUCKU TIPU ITPOU3BOJICTBE

20 3NeKTpodHeprun. KynbTypa ncrnosp30BaHus
3JIEKTPO’HEPT UM B IOBCEAHEBHON KU3HU
MexaHnueckne BOJIHBI, YCIIOBUS

21 pacnpoctpanenus. [lepuona. Ckopocthb bubmmnorexka HOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble U MPOIOJIBHBIE BOIHBI

99 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmnoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc

93 ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOICTBA U bu6muoreka [JOK
ckopoctsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfeQ

24 [TpuHIMIIBI paIOCBSI3U U TEJIEBUACHUS.
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Passutue cpencts cBsa3u. Paguonokanus

Kontponbnas padora No2 «Konebanus u

bu6nmoreka [IOK

25 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHETHOE pacIpOCTpaHEHUE CBETA B
26 0 pHo OJTHOI cpe I:: T(E)qetfli)mﬁ HCTOYHUK buomorexa LIOK
AHOPOA PEAC. https://m.edsoo.ru/ff0cd350
cBera. Jlyu cBera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
27 [Toctpoenue n300paxeHuii B MI0CKOM buomorexa LIOK
p p https://m.edsoo.ru/ff0cd4e0
3epkane
[Ipenomiienue ceera. [loaHOE BHyTpEeHHEE
28 0Tp axenue. [IpenenbHbIil yroiu n}(l)?zloro bubmmorexa LIOK
P - P - https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKCHUS
29 Tb Jlabopatopnas pabota Ne5 «M3mepenue bubnnorexa [JOK
MOKa3aTelis MPEJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [octpoenne n3obpaxeHuii B TMH3E. bubmmoreka [JOK
dopmyiia TOHKOH JUH3BL. Y BEIMYEHUE JIUH3BI https://m.edsoo.ru/ffOcddle
31 Tb JlabopaTtopnas padota Ne 6 «MccneqoBanue
CBOMCTB M300pa)keHUH B JIMH3AX»
Hucnepcus cBeta. CloKHBIN cocTaB 6€710ro
32 ceera. l[er. Th JIaboparopHas pabota Ne 7
«Habntonenue qucrnepcuu cBeTay
33 Wntepdepennus ceta. udpaxus ceera. bubmmnoreka HOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeuHocTs cBeTOBBIX BOJH. [Tonsapr3anus bu6muoreka [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTuueckrie MpUOOPHI M YCTPOICTBA U

YCJI0BUSA UX 0e30macHoro MMPUMCHCHUA
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I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKON

36 Mexanuku. [locTynarsl ciennanbHOM Teopun bubmmorexa LIOK
oeny " P https://m.eds00.ru/ffOcf862
OTHOCUTEJIbHOCTH

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmnoreka HOK
3ame1sieHHe BpEMEHH U COKpAICHUE JJIUHbI https://m.edsoo.ru/ff0cfa42
DHEPrus U UMITYJIbC PEIATUBUCTCKON

38 yacTtullbl. CBS3b MACChl C SHEPTUEH U bubmmorexa [JOK

HEl P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHUS TOKOS

39 KonTponbnas paborta Ne 3 «Ontuka. OCHOBBI bubmmoreka [JOK
CIelIMaIbHON TEOPUH OTHOCUTEIBLHOCTH) https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. opmyna [Inanka. DHeprus u Bbu6mmoteka [JOK
UMITYJIBC POTOHA https://m.edsoo.ru/ffOcfel6

41 OtkpsiTHE U HccaenoBanue Gorodddexra. bubnnorexa [JOK
Omnpitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl porodddexra. YpaBHEHHE

42 3171HHJTeI(711)Ha nq;q}(boma(b(gema «Kpachnas buomorexa LIOK

g FEP https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpdexra

43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubmuoreka [IOK
XUMHYECKOe IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckne ycTpoicTBa U NPaKTUYECKOE

44 npUMeHeHue: (OoToINEeMEHT, GOTOAATUHK,

COJIHEUHas1 OaTapesi, CBETOIUO/

45 Pemenue 3aga4 mo reme «JE€MEHTBI bubnuoreka [{OK
KBAaHTOBOU ONTUKH https://m.edso0.ru/ff0d0302
Mogens atoma Tomcona. OnbiTer Pesepdopna

46 1o paccesHuIo a-yactuil. [Inanera Haf popt Bubmmorexa [IOK

P t P https://m.edsoo.ru/ff0d091a
MOJIeIh aToMa
47 [Toctynarter bopa bu6muoreka [JOK
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Wznyyenue u norsomieHrne GOTOHOB MPH

https://m.edsoo.ru/ff0dOafa

48 nepexo/ie aToMa C OJHOTO YPOBHS SJHEPIUH Ha bubmorexa LIOK
p . yp p https://m.edsoo.ru/ff0d0afa
Ipyroi. Buabl ciekTpoB
BoaHoBEIEe cBOMicTBa yacTull. BoiaHEI e
49 Bpoiinsa. KopnyckyiisipHO-BOIHOBOH Ayaln3M buGnuorexa [IOK
P -+ NOPIYCRYIAp 4 ' https://m.edsoo.ru/ff0d0ca8
CHOHTaHHOE U BBIHYXKJIEHHOE U3ITyUYCHUE
Kontponbnas padota Ne 4 mo teme

50 «1eMeHThl KBaHTOBOM (pu3uku. CTpoeHue
aToMay
OTkpbITHE PAIUOAKTUBHOCTU. OTBITHI

51 Pesepdopna o onpeaenenuio cocrara Bubmiorexa OK

Peop P https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TYUCHUS
CsoticTBa anbda-, 6era-, raMma-u3TydeHHUS.

52 Brnusinue pagnoakTUBHOCTH Ha >KUBBIE
OpraHU3MBI
OTkpeITHE TPOTOHA U HEWTpoHA. M30TOMBI.

53 Anbda-pacnaa. DIeKTPOHHBIN U bubmmnoreka [HOK
MO3UTPOHHBIN OeTa-pacmnaj. ["amma- https://m.edsoo.ru/ff0d1162
U3IIy4eHHE
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie

54 peakiuu. Snepusiii peaktop. [Ipodiemst, bubmuoreka [IOK
MEPCIEKTUBBI, SKOJIOTUYECKUE ACTIEKThI https://m.edsoo.ru/ff0d1356
AJIEPHOMN DHEPrEeTUKH
DneMeHTapHbIe YacTullbl. OTKPBITHE

55 mo3uTpoHa. MeTo el HaOIIOIeHUS 1 bubnunorexa LIOK

PErUCTPALMH 3JIEMEHTAPHBIX YaCTHII.
Kpyraeriii cron «PyHaameHTanbHbIe

https://m.edsoo.ru/ff0d0e38
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B3anMojieiicTBusl. EQMHCTBO (hm3mueckoit
KApTUHBI MUPA»

56

57

58

KonTtponsnast padora Ne 5 mo reme «AToMHOE

STIPO»

Oransl pa3Butusa actpoHomuu. [Ipuknagnoe u

MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMHUH.
Bun 3Bé3nHoro Heb6a. Co3pe3aus, sipKkue
3BE3/b], IUIAHETHI, UX BUIMMOE JIBHKEHUE.
ConneyHas cucTteMa

Comune. ConaeyHast akTUBHOCTE. MIcTOUHHK
sHeprun CoJiHIIA U 3BE3]T

59

3BE3/1bI, ©X OCHOBHBIC XapPAKTEPUCTUKH.
3BE3/1bI TJIABHOM MOCJIEI0BATEIBHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEJICTABICHUS O TIPOUCXOXK/ICHUU U
sBotounu CoJIHIA U 3BE3]T

60

Mineunsii [1yte — Hama ['anakTuka.
[Tono>xenne u neuxenue CosHLa B
I'anmaktuke. ['anmaktuky. YEpHbIE IBIPHI B
Apax TajJaKkTUK

61

Bcenennas. Pasz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe u3nyyeHue.
Meraranaktuka

62

Hepemennsie mpob6ieMbl aCTpOHOMUHN

but6mmorexa [IOK

https://m.edsoo.ru/ff0d1784

63

64

Kontponbnas padota Ne 6 «91eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

Ob6o6maromuit ypok. Poib pusuku un
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https://m.edsoo.ru/ff0d1784

aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITMATbHON M STHYECKON
chepax nesaTebHOCTH YeJIOBEeKa

O6o6maromuit ypok. Ponb u mecro pusuxu n

65 aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU 1
KapTUHE MHUpa
O6o06matromuii ypok. Pons dpuzndeckoit

66 TeOpHH B (HOPMUPOBAHUU NIPEICTABICHUN O 1
¢du3nvecKoil KapTHHE MUpa
O6o6maromuit ypok. Mecro pusudeckoit

67 KapTUHBI MUpPA B O0IIEM PSIY COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O
pupoJIie

68 O6o6maromuit ypok mo Temam 11 knacca 1

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

10.1

JleMOHCTpHpOBaTh Ha TMPUMEPAX poib M MecTo (u3uku B
(bOopMUPOBaHUN COBPEMEHHON HAyYHOW KapTUHBI MUPA, B PA3BUTUHU
COBPEMEHHOM TEXHUKM M  TEXHOJOTHM, B MPAKTUYECKOH
JIeITEIbHOCTH JIFOIEH

10.2

Y4uThIBaTh TPaHULBI NPUMEHEHHS HU3YYCHHBIX (U3NYECKUX
MoJieieil: MaTepuanbHas TOYKa, WHEpLMAJIbHAs CUCTEMa OTCYETA,
a0COIOTHO TBEPAOE TENO, WUACATIBHBIM Tra3; MOJENIM CTPOEHUs
ra3oB, JKUJKOCTEH U TBEPABIX TEJl, TOUCUHBIN 3JIEKTPUUECKUM 3apsi
— IpY pelieHun Gpu3nyeckux 3aaay

10.3

Pacno3naBaTh ¢usnueckue sBIeHUS (TMPOIECCH) U OOBICHITH MX
Ha OCHOBE 3aKOHOB MEXAaHMUKH, MOJIEKYJISIPHO-KHUHETUYECKON
TEOPHUM CTPOEHHUS BELIECTBA U AJNEKTPOJUHAMUKHI: PABHOMEPHOE U
PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JABM)KEHHE, CBOOOAHOE
najeHue  Tell,  JIBWKEHHE IO  OKPY)KHOCTH,  WHEpLHS,
B3auMmozeiicteue Tei; AuUQGPy3us, OpOYHOBCKOE JBUKEHHE,
CTPOCHHE KUJIKOCTEH U TBEPABIX TeN, U3MEHEHHE 00bEMa Tel Ipu
HarpeBaHu (OXJIAKJEHUM), TEIJIOBOE paBHOBECHE, HCIIApEHHE,
KOHJIEHCalUsl, TUIaBJIeHUEe, KPUCTAIIIIN3ALNS, KUIEHUE, BIa)KHOCTh
BO3/lyXa, MOBBIIIEHUWE J[aBJIEHUsS Tra3a IMpU €ro HarpeBaHuu B
3aKpBITOM COCYJIe, CBSI3b MEXKY IapaMeTpaMH COCTOSIHUS ras3a B
M30IIpolieccax; dIEKTPU3aLUs TEJl, B3aUMOJEHCTBHE 3apsiioB

10.4

OnucelBaTh MEXaHUYECKOE JABW)KEHHE, MCIONb3yd (U3NYECKHe
BEJIMYUHBI:  KOOpJAMHATA, MyTh, IE€PEMEIICHUE, CKOPOCTb,
YCKOpEHHe, Macca Tejla, CHjla, HMIYJIbC Tella, KHHETHYEeCKas
SHEprusi, TMOTEHIMalbHAs DJHEpPrus, MexaHuuyeckas palora,
MEXaHUYeCKas MOIIHOCTD; IPU OIMMUCAHUU IPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICIT MCIIOIB3YEMbIX BEJIMYMH, MX O0003HAuYEHUs U
elMHUIIBI,  HAaXOAUTh  (OPMYINbI,  CBS3BIBAIOIIME  JIAHHYIO
($U3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnurchIBaTh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBHIE
SBJIICHUSI, WCIONB3ysd (U3UYECKUE BEIWYWHBI: JaBJICHUE Trasa,
TeMIlepaTypa, CpeaHssi KHHETHYecKash JHEPTrus XaoTHYECKOTO
IBIDKEHUS MOJIEKYJ, CpeIHEKBaJpaTUyHas CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DJHEprus, paboTa rasa,
KO3 UIMEHT TOJE3HOr0 ACHCTBHUS TEIUIOBOTO JBUTATENS; MPH
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ONMCAaHWU  TPABUIBHO  TPAKTOBAaTh  (U3UYECKUH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U E€IMHULbI, HAXOIUTh
(GopMynBl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIHYUHY C
JpYTrUMH BEIUYUHAM

10.6

10.7

OnucelBaTh HM3y4EHHBIE JJIEKTPUUECKHUE CBOMCTBA BELIECTBA U
DIIEKTPUYECKUE SIBJICHUS (MPOLECCHI), HCIONB3Ys (husmueckue
BEJIMYMHBL:  3JEKTPUYECKUM  3apsl,  JJIEKTPUUYECKOE  IIOJIE,
HANpsDKEHHOCTh T10JIS, MOTEHLMAJ, Pa3HOCTb IOTEHLMAJOB; IpU
ONMCAaHUM  NPAaBUIBHO  TPaKTOBaTh  (PU3MUYECKUH  CMBICH
UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS M €IMHMIIbI; YKa3bIBaTh
GopMynbl, CBA3bIBAIOIIME JAHHYK (U3MUECKYI0 BEIHYHHY C
JPYTUMH BEJIMYMHAMHU

AHATM3UPOBATh (U3MUECKUE TMPOLECChl W SIBJICHUS, HCIOIB3YS
buznyecKre 3aKOHbI U MPUHIIUIIBL: 32aKOH BCEMUPHOTO TATOTeHHS, |,
Il u Il 3akonbl HplOoTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPrUM, 3aKOH COXPAaHEHUS HMITYJIbCA, MPUHLHUI CYNEPIO3ULIUU
CWJI, TPHUHILMI PABHOIMpPABUS HHEPIHUAIBHBIX CHUCTEM OTCUETa;
MOJICKYJISIPHO-KUHETHYECKYI0 ~ TCOPHIO  CTPOCHHUS  BEIIECTBA,
ra30BbIC 3aKOHBI, CBSI3b CPEIHEH KHHETUYECKON SHEPTUH TEILIOBOTO
JIBIDKEHUSI MOJICKYJI C aOCOJIFOTHOM TeMIlepaTypol, MepBhId 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHHUs JIIEKTPUYECKOrO 3apsja,
3akoH Kymona; mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOe BBIPAKEHHE U YCIOBUS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIEC MPHUHIIMIIBI JEHCTBUS MAIIWH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyuaTh YCJIOBHS HUX O€30MacHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU

10.9

BBIMONHATE  DKCIIEPUMEHTHI IO  HCCIICAOBAHUIO  (PU3UIECKUX
SIBIICHUI W TIPOIIECCOB C HCIIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHHil; mpu 3ToM (GOopMyIupoBaTh MpolieMy (3amaudy) u
TUIOTEe3y y4eOHOTo OKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeTI0KEHHOT O o0opyaoBaHus, POBOJUTH ONBIT |
(bopMyIHpOBaThH BHIBO/IBI

10.10

OcylecTBisITh NpsIMBIE U KOCBEHHBbIE HU3MEPEHHS (PU3NUECKHUX
BEJIMYMH; TIPU 3TOM BBIOUPATH ONTHMAIbHBIA CIOCO0 U3MEPEHUS U
WCIIOJIB30BaTh  M3BECTHBIE METOABl OLEHKM  IOIPEIIHOCTEN
U3MEPEHUMN

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (PU3NUECKUMH BETUYHMHAMH C
WCIIOJIb30BaHUEM TIPSIMBIX W3MEPEHHM; MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTAaThl TMOJYYCHHOW 3aBUCHMOCTH
(UBUYECKUX BEJIMYMH B BUJE TaOIUIl U rpadUKOB, JEIaTh BHIBOJIBI
M0 pe3yabTaTaM UCCIEI0BaHUS
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10.12

CobOmromate mpaBuwiIa 0e30MacHOro Tpyda TMpU  HPOBEICHUH
UCCIIEJOBAaHUM B paMKax ydeOHOro OSKCIEpPUMEHTa, Yy4eOHO-
UCCIIEI0OBATEIbCKON " MIPOEKTHOM JIeITeIbHOCTH C
UCIIOJIb30BAHUEM HM3MEPUTEIIBHBIX YCTPOHCTB M J1a0OPaTOPHOTO
00opyIoBaHUs

10.13

Pemate pacu€rTHple 3a7aun C SBHO 33JaHHOM (U3UUECKOM
MO/JIEIIBIO, UCTIOB3Ys (PU3MUYECKHIE 3aKOHBI M MPUHLIMIIBL, HA OCHOBE
aHaJM3a YCIIOBUS 3aJa4d  BBIOMpaTh (PU3NYECKYIO MOJCIb,
BBIJIEJIATh (PU3UYECKHE BETUYUHBI U (POPMYJIbI, HEOOXOAUMBIE IS
e€ peleHus, IPOBOAUTH PACYETBI M OLEHUBATH PEAJBHOCTh
HOJIy4EHHOT'0 3HaYeHUs (U3NYECKOI BETMUNHBI

10.14

Pemarsn Ka4C€CTBCHHBEIC 3aJa4Hu: BBICTpanBaTh JIOTN4Y€CKHU
HEIIPOTHBOPEUYUBYIO ILIENIOYKY pACCYXKICHMM C OIOpOM Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBJICHUS

10.15

Hcnonp30BaTh TpU pemIeHHH Y4YEOHBIX 3aJad COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOIMHM AJIs IOMCKA, CTPYKTYpUPOBAHUS,
MHTEPIIPETALMU U MPEACTABICHUS YUEOHON U HAayYHO-TIONYJISIpHOU
uH(poOpMallMy,  IMOJYYEHHOM U3  PAa3lUYHBIX  HCTOYHUKOB;
KPUTUYECKH aHAJIM3UPOBATh M0JIy4aeMyto HH(POPMaIUIO

10.16

10.17

10.18

[TpuBOIUTE MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOexHbIX YUEHbIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS 1O (PU3HMKE B MMOBCEAHEBHON
KU3HU IS oOecriedeHusl Oe30MacHOCTH TMpH  OOpaIleHUH C
npuOopaMl U TEXHMYECKHMHU YCTPOMCTBAMM, JUIsl COXPAHEHUS
3I0POBbSI M COOJIFOJICHUST HOPM OSKOJOTHYECKOTO TIOBEICHUS B
OKpY>Karollen cpee

PaGoTtaTh B rpyIie ¢ BBIMOJHEHUEM pPA3JIUYHBIX COIUATBHBIX
poJIel, TIIaHUPOBaTh PabOTY TPYIIIEI, PAITHOHAIEHO PACIPEICIATh
00s3aHHOCTH U IUIaHUPOBATL ACATCIBHOCTL B HECTAHAAPTHBIX
CUTyalluAX, aICKBATHO OLICHUBATL BKJIAA Ka)XXI0TO M3 YUAaCTHUKOB
TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIIeMBI
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11 KITACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

111

11.2

11.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

JleMOHCTpHpOBaTh Ha TMpPUMEpPax pPOJIb HU MeCTO (U3UKH B
(GhopMHUPOBaHUK COBPEMEHHOM HAyYHOW KapTHUHBI MUpPaA, B PA3BUTHH
COBPEMEHHOM TEXHUKM M  TEXHOJOTHM, B  MPAKTUYECKOU
NEATeTLHOCTH JIFOJICH, IIEJOCTHOCTh W €IWHCTBO (pu3nyeckomn
KapTUHBI MUpa

YYuThIBaTh TPAHUIBl TMPUMEHEHUS M3YYCHHBIX (DU3HUYECKUX
MOJICJICH: TOYCUYHBIM JJICKTPUUYCCKUN 3apsj, sAepHas MOJEib
aTomMa, HYKJIOHHas MOJEJIb AaTOMHOIO SApa TMpU pelIeHUU
bu3HYecKuX 3a1a4

PacrniosHaBath ¢u3udeckue sBIEHUS (MPOLECCH) U OOBSICHATH UX
HA OCHOBE 3aKOHOB OJJIEKTPOJAMHAMUKH M KBAaHTOBOU (pU3MKU:
AIIEKTpUYEcKasi MPOBOJIUMOCTb, TEMJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE  JEHCTBUS  TOKa, B3aUMOJICHCTBUE  MAarHUTOB,
AIIEKTPOMArHUTHAs WHAYKIUS, ACHCTBHE MAarHUTHOTO IIOJIS Ha
MPOBOJHUK C TOKOM M JIBHKYIIMKCS 3apsijl, JIEKTPOMAarHUTHEIC
KoJIe0aHUsT W BOJHBI, MPSIMOJMHEHHOE paclpoOCTpaHEHUE CBETa,
OTpaKeHHe, TMpeJoMieHne, wuHTepdepenuus, audpakuus wu
NOJSIpU3alUsl  CBETAa, JHCIEPCHUs CBETa, (POTOIIEKTPUUECKUI
apdext (dhoTodaddekr), cBEeTOBOE MaBIICHHE, BO3HUKHOBEHHUE
JUHEHYaToro CHeKkTpa aToMa BOJOpPOJAA, €CTeCTBEHHAas W
UCKYCCTBEHHAs PaJUOAKTUBHOCTh

11.4

115

OnuceBaTh M3Y4YEHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPUYECKHE,
MAarHuTHBIC, OIITHYECCKHUC, QJICKTPHUYICCKYTO MMPpOBOANMOCTD
pPasNIMYHBIX Cpell) M DSJIEKTPOMArHUTHBbIE SBIEHHS (IIPOLECCHI),
UCTONB3ys (pU3MUecKue BEIWYMHBL: SJIEKTPUYECKHH 3aps], cuia
TOKa, JIEKTPUUECKOE HarnpsKeHue, AIIEKTPUUYECKOE
COIIPOTHUBIIEHUE, pa3HOCTh mnoTeHuuanoB, IJC, pabora TOKa,
WHIYKIMSA MarHUTHOTO TMOJsi, cuia Awmmepa, cuna JlopeHna,
HHAYKTUBHOCTb KAaTYIIKHU, SHCPIrUs SJICKTPUUCCKOr0O U MarHuTHOT'O
1oJied, MepuoJ U 4acTtoTa KosneOaHui B KojeOaTelbHOM KOHTYpE,
3apsil ¥ CHJIa TOKA B TIPOIIECCe TAPMOHMYECKUX IEKTPOMArHUTHBIX
KonebaHuii, POKYCHOE pacCTOSTHUE W ONTHYECKasl CHJIa JIMH3BI; IPU
ONMCAaHUM  TPAaBWIBHO  TPAaKTOBaThb  (PU3MYECKH  CMBICH
UCTOJIb3YEeMbIX BEJIMYMH, UX 0003HAUEHUS M €IMHHIIBI; YKa3bIBaTh
(dopMynbl, CBS3BIBAIOIIME JAHHYI (PU3MUECKYI0 BEIMYHHY C
JPYTUMH BETMUYNHAMU

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA W TIPOLCCCHI,
HCTIOJIB3Ys (1)I/I3I/I‘-ICCKI/IG BCJIMYUHBI: CKOPOCTb 3JICKTPOMAIrHUTHBIX
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11.6

BOJIH, JUITMHA BOJIHBI M YaCTOTa CBETA, YHEPTUs U UMITYJIbC (POTOHA,
IIepUOJl IMoJlypacnajaa, OHHEPrus CBsI3W aTOMHBIX SAEp; IpHU
ONMHMCAaHWU  TPABUIBHO  TPAKTOBAaTh  (U3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BEIMUUH, UX 0003HAUEHUS U €IUHHIIbI; YKA3bIBATh
(GopMyibl, CBA3BIBAIOLIME JAHHYIO (U3MUECKYI0 BEJIMYUHY C
JPYTMMU  BEJIMYMHAMH, BBIYMCIATH 3HAa4eHHE (PU3HUECKOM
BEJINYMHBI

AHann3upoBaTh (HU3UYECKHE TPOLECCHl U SBICHHS, HCIIOIb3YS
¢du3nveckue 3aKOHbI M NPUHIMIB: 3akoH Owa, 3aKOHBI
MOCJICIOBATEIFHOTO U MAapaJICIFHOTO COSAMHEHUS! TPOBOIHHUKOB,
3akoH Jxoynst — JleHma, 3aKOH AJIEKTPOMArHUTHOW HHIYKIIWH,
3aKOH TPSMOJMHEWHOTO  PAaCIpPOCTPAHEHHS  CBETa, 3aKOHBI
OTPaKEHHsI CBETa, 3aKOHBI IPEJIOMJICHHUS CBETa, YpaBHEHHE
OuHmreitHa 11t porodddexra, 3aKoH COXpaHSHHS YHEPTHHU, 3aKOH
COXpAaHEHUS UMIYJIbCa, 3aKOH COXPAHEHHS JJIEKTPUUYECKOTO
3apsifa, 3aKOH COXpaHEHHsI MacCOBOTO YHCIA, MOCTYnathl bopa,
3aKOH PaJMOAaKTHBHOTO PacIaja; MpH 3TOM pa3iN4aTh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €ro MAaTeMaTH4YeCKOE BBIPAKEHUE U
ycioBusl (TpaHUIlbl, 00JIACTH) TPUMEHUMOCTHU

11.7

Ornpenensath HaNpaBJICHHE BEKTOpPAa MHAYKIIMH MarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopenia

11.8

11.9

11.10

11.11

11.12

Ctpouth ¥ ONHUCHIBATH H300paKEHHE, CO3/1aBAEMOE IUIOCKUM
3€pKajoM, TOHKOW JINH301

BBIMONHATE  3KCIIEPUMEHTHI 110 HCCIENOBAaHUIO  (pU3MYECKUX
SBJICHUHA W MPOLIECCOB C MCIIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX
U3MEepeHuil; mpu 3ToM (GOopMyIHpoBaTh MpolieMy (3amauy) H
TUIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaThb YCTAaHOBKY W3
HPeITI0KEHHOT O o0opynoBaHus, MIPOBOJTUTH ONBIT |
(hOopMyIUPOBATH BHIBOJIBI

OcymiecTBiATh NpsSMblE U KOCBEHHBbIE H3MEpPEHHs (U3NYECKUX
BEJIMYMH; IIPU 3TOM BBIOUPATh ONTUMANIBHBIN CIOCO0 M3MEpPEHUs U
UCIIOJIB30BaTh  W3BECTHBIE  METOABbl  OLEHKU  IIOIPELIHOCTEHN
U3MEPEHUIN

Hccnenosarh 3aBUCHMOCTH buznuecKux BEJTMYNH c
MCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHU; MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHPOBATh PE3YNIbTAThl MOJYYEHHON 3aBUCHMOCTH
(bu3MYECKUX BETUYHMH B BUJAE TAaOMUIl U TpadUKOB, AeTIaTh BHIBOJBI
0 pe3yJibTaTaM HCCIIeI0BAHUS

CobmoiaTe  mpaBuiia 0€30MaCHOTO Tpylda WpH IPOBEIECHUHU
UCCIIEIOBAaHUI B paMKax Y4eOHOTO OSKCHEpPUMEHTa, YyueOHO-
HCCIIEN0BATENbCKON u MIPOEKTHOMN NEeATEIbHOCTU c
UCIIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOHCTB M J1a00paTOPHOIO
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00opynoBaHUs

11.13

11.14

11.15

11.16

Pemarp pacu€THbple 3aaud ¢ SBHO 3aJaHHOH (PU3NYECKOU
MOJICJIbIO, UCIOJIB3YS (DU3MUCCKHE 3aKOHBI U IPHHIIMITBI; HA OCHOBE
aHaJM3a YCJIIOBUS 3aJa4d  BBIOMpATh (U3MYCCKYIO MOJICIIb,
BBIICTISITh (DU3MYECKHUE BEIMYMHBI U POPMYJIIbI, HEOOXOAUMEBIC ISt
e€ peuieHus, NPOBOAUTH pacd€Tbl M OLEHUBATH PEAIBHOCTH
MOJIYYEHHOTO 3HAYCHUS (DU3UUECKON BEITMUNHBI

Pemarp  kauecTBEeHHbIE  3aJauyd:  BBICTpAUBaTh  JIOTMYECKHU
HENPOTUBOPEUHMBYIO IEMOYKY pacCyKIEHHl ¢ Omopod Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NICCKUE SIBICHUS

Hcnonp30BaTh MpU pElICHUH Y4EOHBIX 3aJad COBPEMEHHbIC
MH(OPMALIMOHHBIE TEXHOJOTHH MJI IMOUCKA, CTPYKTYpUPOBAHUSA,
MHTEPIIPETAIMU U TMPEACTABICHUS Y4EOHON M HAyYHO-TIOMYJISIPHOU
uH(pOpMallMK, TOJYYEHHOH U3  PA3IUYHBIX  HCTOYHHUKOB;
KPUTHYCCKH aHATM3UPOBATH MOTydaeMyto HH()OPMAIIHIO

OOBSACHATH MPUHIIMIIBI JEHCTBHS MAIIUH, IPUOOPOB U TEXHUUECKUX

YCTpOﬁCTB; pa3indaTb yCJIOBHUA UX 0€30I1aCHOI0 UCIIOJb30BAHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOexHBIX YUEHbIX-
¢U3MKOB B pa3BUTUE HayKH, B OOBSICHEHHE IPOLIECCOB
OKpPY’KaroIlero MApa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH

11.18

Mcronp30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3HMKE B TIOBCEAHEBHOM
KU3HU Ui oOecriedeHusl Oe30MacHOCTH TMpH  OOpaIleHUH ¢
npubopaMyl M TEXHMYECKHMHU YCTPOMCTBAMM, JUIsI COXPAHEHUS
3I0pOBbsI U COOJIOJEHUS HOPM 5SKOJOIMYECKOrO IOBEIECHUS B
OKpY’KalollleH cpeze

11.19

PaboTatrh B rpynime c BBIIIOJHEHUEM Pa3IMYHbIX COLMATIBHBIX pOJIei,
IUIaHUpOBaTh  pabOTy TIpyNNbl, PAlUOHAIBHO  paclpelensTh
00s13aHHOCTM U IUIAHUPOBATh JIESATEIbHOCTh B HECTaHAAPTHBIX
CUTyallWsIX, aJIeKBaTHO OLEHMBATh BKJIAJ KaXKIOTO M3 YYaCTHHUKOB
IPYNIIBI B PELIEHUE paccMaTpUBaeMOi poOIeMbl
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INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Koxa
pa3aeia

Konx nposepsiemoro

JEMCECHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®uzuka — Hayka o mnpupoje. Hayunbie
METOJIbl TO3HAHMSI OKPYKAIOLIEro MHpa.
Ponp skcnepuMeHTa ¥ Teopuu B IMpoliecce
MO3HAHUSI  NPUPOABL.  DKCHEPUMEHT B
¢busnke

MopenmupoBanue (HU3NYECKUX SBICHUU U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
dusnyeckue 3aKOoHbl M Teopuu. I'paHunsl
NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBud. Pomp m  mecto
¢uszukn B (HOPMUPOBAHMHM COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IIPAKTHUYECKOU
JEeATEIbHOCTH JIFOAEH

MEXAHUKA
KMHEMATHKA

2.11

2.1.2

Mexanunueckoe JIBUKEHHE.
OTHOCUTENBHOCTD MEXaHUYECKOIO
newkeHus. Cuctema orcuéra. Tpaekropus
[Iepemenienue, CKOpPOCTH (cpenusist
CKOpOCTb, = MTHOBEHHasi  CKOpPOCTb) U
YCKOPEHME  MaTepUaAIbHOM  TOYKH, HX
MPOEKIIMM HAa OCH CHUCTEMBI KOOPAWHAT.
CrnoxkeHHe TIEPEeMEIICHU ¢ CJIOXKEHUE
CKOpOCTel

2.1

2.1.3

PaBrOMepHOE u PaBHOYCKOPEHHOE
npsiMojuHeiiHoe  nBwkeHue.  ['paduku
3aBUCUMOCTH KOOpJIMHAT, CKOpOCTH,
YCKOpEHus, NyTH W  IepeMEelICHUs
MaTepualbHON TOYKHA OT BPEMEHHU

2.14

2.15

CBobOoHOe mageHue. Y CKopeHue
CcBOOOIHOTO ITaJCHNA

KpuBonuneiinoe nsuxeHue. PaBHOMepHOE
JBIKEHHE  MAaTepUAILHOM  TOYKH IO
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JTUHEHHAs
CKOpOCTb. [Tepuon U 4acToTa.
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[leHTpOCTpEMUTEIILHOE YCKOPEHHE

2.16

2.1.7

TexHuueckue  yCTpOMCTBA:  CIUJIOMETP,
JBUKEHHE CHApS/IOB, IIEMHbIE U PEMEHHBIE
nepenavyu

[IpakTuueckue paboTHLI. N3mepenue
MTHOBEHHON  ckopoctu. HMccimenoBanue
COOTHOIIEHUS MEXIY NyTSIMH,
MIPONICHHBIMU TEJIOM 3a MOCJIeI0BaTeIbHbIC
paBHbIE  MPOMEXKYTKH  BpEMEHH  IpHU
PaBHOYCKOPEHHOM JIBHJKEHHM C HayaJlbHOU
CKOPOCTBIO, paBHOM Hymw0. M3yuenue
JNBIDKEHUS IIapUKa B BSI3KOM KUIAKOCTH.
W3yuenne nBWKEHUS Tena, OpPOIIEHHOTO
TOPU30HTAIIEHO

2.2

2.2.1

JTMHAMUKA

[Ipunuun  otHocutensHOCTH  [anuies.
[TepBriii 3axkoH Hprorona. MHeprumanbHble
CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [TpuHumn
CYHEPIIO3UIIHU CHIT

2.2.3

Bropoii 3akon HeroToHa 111 maTepuaibHON
TOYKM B HMHEPLUUAIBHOW CUCTEME OTCUETa
(UCO). Tpernit 3akon HproroHa s
MaTepualbHbIX TOYEK

2.24

2.2.5

3akoH  BceMHpHOro TaAroreHusd. Cuna
TsbkecTu. IlepBas KocMHMuecKass CKOPOCTb.
Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKONBKGHUSI W CHJIa TpPEHUS  TIOKOS.
Koaddunment TPEHUSI. Cuna
CONIPOTHBJIGHUS MpPU JBUKEHUU Tela B
AKHJIKOCTH WU Taze

2.2.7

[TocrynarensHOE 51 BpaliareabHOe
JBIKEHUE a0COIIOTHO TBEPIOTO Tela

2.2.8

2.2.9

MoMeHT  CcuiIbl  OTHOCHTEIBHO  OCH
BpamieHus.  [lmewo  cunmbl.  YcmoBus
paBHOBecus TBEproro tena B MCO

Texuuyeckue yCTpOﬁCTBaI OAINHITHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpaxkTnueckue paboTHI. N3yuenne
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2.3

IBIDKEHUS  Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOJ] JCHCTBHEM HECKOJIBKUX
cwi. HMccnenoBaHue 3aBUCHMOCTH — CHII
yIPYTOCTH, BO3HUKAIOIIUX B
nedopMupyeMoil TpykKHUHE U PE3HMHOBOM
oOpasme, OT BeIWYUHBI WX Jedopmaruu.
Uccnenosanue YCJIOBUI paBHOBECHS
TBEPIOTO Tella, HMEIOIIET0 OCh BPAIICHHS

3AKOHbI COXPAHEHN S B MEXAHUKE

2.3.1

2.3.2

2.3.3

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTepUaIbHBIX TOoYeK. MMIyibc cuibl U
U3MEHEHHE UMITYJIbCA Tela

3akoH coxpaHeHus umnyiasca B HCO.
PeaktuBHOE nBMXEHME

Pabora cuiet

2.34

2.35

MoIHOCTh CHIBI

Kunernueckas OHCPIusa MaTepHaHBHOﬁ
TOYKH. TeopeMa 0 KHHETHYECKOH QHCPIUHn

2.3.6

[TorenumaneHas sHeprus. I[loTeHumanpHas
SHEPTUs YIpyro ne(hOpMHUPOBAHHON
npyxuHbl. lloTeHnManbHas SHeprus Tela
BOJIN3M OBEPXHOCTHU 3eMIIU

2.3.7

[ToTeHnmanpHble W HEMOTEHI[UAIBHEBIC
cwibl. CBs3b pabOTHl HEMOTEHIIMAIBHBIX
CWJI ¢ M3MEHEHHEM MEXaHWYCCKOW dHEPTHUr
CHCTEMBI  TeI. 3aKOH  COXpaHCHHS
MEXaHHYECKOH dHepTrun

2.3.8

2.3.9

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHnueckue ycTpoiCTBa: IBUKEHUE PAKET,
BOJOMET, KOIIEp, IPYKUHHBIN MHCTOJIET

2.3.10

[Ipaktuueckue pabotel. W3ydenue cBsizu
CKOpPOCTEM Tel IIpU HEYNPyroM yzaape.
HccnenoBanne cBA3M pabOTBl  CHUJIIBI  C
M3MEHEHUEM MEXaHUYECKOU DHEPIUHU Tela

3.1

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

311

OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-
KUHETHUYECKON  TEOpHH. BpoyHnoBckoe
JBUKECHHUE. Huddyzus. Xapaxrep
JBIDKEHUS M B3aMMOJICHCTBHSI  YaCTHUI]
BEIIIECTBA
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3.1.2

Mogenu cTpoeHusl Tra30B, XKUIKOCTEN U
TBEPABIX TEd © OOBSCHEHUE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJENIEH

3.13

3.1.4

Macca wmosekyn. KonmdecTBo BeliecTBa.
[TocTostnuas ABoraapo

TennmoBoe paBHOBecue. Temmeparypa u eé
u3Mepenue. [llkana remneparyp Llenscust

3.15

Mogens  uneanpHoro raza.  OCHOBHOE
ypaBHEHUE MOJIEKYJIAPHO-KMHETUYECKOU
TEOpUH UEATBHOIO rasa

3.1.6

AbcomoTHass  Temmeparypa Kak ~ Mepa
CpPEeIHEW KMHETUYECKON DHEPIUuM TEILIOBOTO
JNBHKeHNs yactul rasa. [llkana temneparyp
KenbBuHa

3.1.7

3.1.8

3.1.9

VpaBuenue Kunaneilpona — Menaeneesa.
3akoH /lampToHA

l'azoBele  3akoHbl.  M3ompomeccsl B
uaealIbHOM rase c MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEpMa,
n30xopa, u3obapa

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,
OGapometp

3.1.10

[Ipaktuyeckue pabotel. M3mMepeHne macchl
BO3/yXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXKIY
rapaMeTpamMH COCTOSIHUSL — pa3peskeHHOTro
rasa

3.2

321

3.2.2

OCHOBbI TEPMOJAMHAMUKHN

TepmoauaaMuveckas cuctemMa. BHyTpeHHsIs
SHEPrus TEPMOJUHAMHYECKOH CHCTEMBI U
CoCco0bI €€ N3MEHEHUS

KonuuecTBo TETJIOTHI u pabora.

BHYTpeHH}I}I OHEPIusa OJHOATOMHOI'O
NACAJIBbHOIO ra3a

3.2.3

Buael Tennmonepenauu: TEIIONPOBOIHOCTb,
KOHBEKIIMs, H3iIydeHue. TermtoémMKkocThb
Tena. YJelbHas TEINIOEMKOCTL BEIIECTBA.
Pacuér KOJINYECTBA TEIJIOTHI IpH
TeIUIonepeaaye

3.24

[IepBbrit 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne IIEpBOro 3aKOHA

60



TEPMOIMHAMHUKHI K U30IIPOLIECCaM.
I'paduueckas uaTEpIIpeTais paboThHI raza

TennoBbie MamvHbl. [IpUHIUMIIBI AEHCTBUS

TEIUIOBBIX MaIlIHH. [IpeobpazoBanus
395 SHEPTUU B TEIUIOBBIX MallliHaXx.
o Koadduipent monesnoro aeicTsust (maaiee
— KI1J) rermosoit mamuuel. Hukn Kapuo u
ero KIT/{
Bropoii 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs mpoleccoB B MPUPOJIE.
o TeroBble  ABHraTeNid.  JKOJOTHYCCKUE
MPOOJIEMBI TETIOIHEPT e TUKH
TexHuueckue  ycTpoWcTBa:  JIBUraTellb
3.2.7 BHYTPEHHETO CropaHusi, OBITOBOI
XOJIOAWJIBHUK, KOHAUITHOHED
328 IIpaktueckue paboTHI. H3mepenne

yIeIbHOU TEIIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

33.1

3.3.2

[TapooOpazoBanue u KOHJICHCAIIHSI.
Hcnapenue u kuneHue. YenbHas TEILIOTa
napooOpa3zoBaHusl. 3aBUCHMOCTh
TCMIICPATYpPhI KUIICHHUA OT AaBJICHUS

AOCOIIOTHAsT U OTHOCHUTEJIbHAS BIIAXKHOCTD
Bo3ayxa. HachlmenHslii map

3.3.3

Teépmoe Teno. Kpucramnmyeckue u
amop(dHbIe Tena. AHM3OTPOIUS CBOMNCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBIL.
CoBpeMeHHbIE MaTepHalIbl

3.34

[InaBnenne u Kpucramau3anus. Y JIelbHas
TeruioTa miasiaeHus. Cyonumanus

3.35

3.3.6

3.3.7

ypaBHeHI/Ie TEILIOBOro OallaHca

TexHudeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETp,  KaJIOPUMETP, TEXHOJIOTUU
MIOJIy4YEHUsI COBPEMEHHBIX MAaTEpHUalIOB, B
TOM YHUCIIE HaHOMAaTepHaJoB, u
HAaHOTEXHOJIOTUH

[IpakTnueckue paboTHI. N3smepenune
BJIQXKHOCTH BO3/1yXa

4.1

SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

41.1

OnexkTpuzanusi Tel. OJEKTPUUECKUH 3apsil.
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I[Ba BUA SJICKTPUYCCKUX 3aps10B

412

HpOBOI[HI/IKI/I, JUDJICKTPUKHA u
IIOJYIIPOBOJHHUKH

4.1.3
41.4

415

3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
B3aumoneiictBue 3apsanoB. 3akon Kymnona
Onexrpuueckoe mnone. HanpsxéHHocTh
AIEKTPUIECKOTO MOJIA. [Tpuniun

cynepno3unuu. JIMHMUM  HANPSHKEHHOCTU
AIEKTPUYECKOTO OIS

4.1.6

PaGora cun 3IIEKTPOCTATUYECKOTO TIOJIS.
Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

4.1.8

4.1.9

4.1.10

[IpoBOAHMKY U TUANEKTPUKH B MMOCTOSHHOM
anekTpuyeckoM noisie. Jluanekrpuueckas
MIPOHUIIAEMOCTh

DNEeKTPOEMKOCTb. Konpaencarop.
DNEeKTPOEMKOCTh IUIOCKOIO KOHIEHCATOopa.
DHeprus 3apsKEHHOI0 KOHAEHCcaTopa

TexHuyeckue yCTpPOHCTBA: 3JIEKTPOCKOTI,
ANEKTPOMETP, AIIEKTPOCTaTUYECKas 3alUTa,
3a3eMIICHHE ANEKTPONpUOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

[IpaxkTnueckue paboTHL. N3smepenue
JIEKTPOEMKOCTH KOHJIEHCAaTOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IIOCTOAHHOI'O

421 INEKTPUYECKOTO TOKA. VICTOYHMKM TOKA.
Cuna Toka. [TocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
423 DJNEeKTPUIECKOe COMPOTHBIICHUE. Y IEIBHOE
o CONPOTHBJIEHHE BENIECTBA
424 [TocnenoBarenbHOe, napasuieIbHOe,
o CMEIIaHHOE COEIUHEHUE TIPOBOIHUKOB
495 PaGora onexkrpuueckoro Toka. 3aKoH
o Jxoyns — Jlenna
4.2.6 MOMIHOCTP JEKTPUIECKOTO TOKA
anekTpoiaBxkymas cuna (ganee — DC) u
427 BHYTpEHHEE COIMpPOTUBIECHUE HMCTOYHUKA

ToKa. 3akoH OMa sl TTOTHOM (3aMKHYTO)
anekTpudeckoil enu. Kopotkoe 3ambikaHue
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4.2.8

OneKTpoHHas  MPOBOAUMOCTh  TBEPABIX
METAJIJIOB. 3aBUCUMOCTb  COIPOTUBIIEHMUS
METaJIJIOB oT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTD

4.2.9

4.2.10

4211

OnexTpuueckuil ToKk B Bakyyme. CBolicTBa
AJEKTPOHHBIX ITY4YKOB

[TonynpoBoaAHUKH. CobOcTBeHHas u
MIpUMeCHast MPOBOAUMOCTh
MOJYTPOBOIHUKOB. CgoiicTBa p-n
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI

DJIEKTPUYECKUH TOK B DAJEKTPOJIUTAX.

DNEeKTPOIUTHYECKAS JTUCCOLIAAITHS.
DneKTponu3

4.2.12

DNEeKTPUUIECKHI TOK B razax.
CaMOCTOSTENIPHBIM U HECaMOCTOSITEILHBIN
paspsia. Pazmnunnie THUIIBI
CaMOCTOATENIBHOTO  paspsga.  MoiHus.
IIna3zma

4.2.13

4.2.14

TexHudeckue  yCTpOMCTBA:  aMmIepMETp,
BOJITMETP, pEOCTaT, HUCTOYHUKU TOKa,
JJIEKTPOHArpeBaTEIbHbIC npudopsl,
JJIEKTPOOCBETUTEIIbHBIE npudopBHl,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIN
MO, TEPMHUCTOPBI H  (HOTOPE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN N0/, FaJlbBaHUKA

[IpakTuueckue paboTHL. N3yuenne
CMEUIaHHOTO COEIMHEHHUS PE3UCTOPOB.
N3mepenne D/IC ucTOoyHMKA TOKa M €ro
BHYTPEHHETO cornpoTuBieHusi. Habmonenue
ANEKTPOJIN3a

11 KITACC

Kon
pa3neia
4

Koanposepsiemoro
3J1eMEeHTa

HpOBepﬂeMue IJIEMEHTHBI COACPKAHUSA

SJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIWA

43.1

4.3.2

IlocTosiHHEIE MAarHuThI.
BzauMogeiicTBHE MOCTOSHHBIX MAaTrHUTOB

MaruauTtHoe monie. BexkTop MarHMTHOM
vHAYKIMU. [lpuHmmMn cynepnosuuu.
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JIuauu MarauTHOM MHAyKuMu. Kaptuna
JUHUM MArHUTHOM HMHAYKIUMU  TOJIS
MOCTOSIHHBIX MarHUTOB

4.3.3

MarauTHoe 1oJie MPOBOJHUKA C TOKOM.
Kapruma  jauHMN  1ons  JIIMHHOTO
IIPSIMOTO  NIPOBOJHMKA M 3aMKHYTOI'O
KOJIBLIEBOTO IIPOBOJHUKA, KaTyIIKU C
TOKOM. OmnbIT Opcrena.
B3aumoneicTeue NpoBOIHUKOB ¢ TOKOM

4.3.4

4.3.5

4.3.6

Cuiia Amniepa, e€ MOJlyJb U
HarpaBJIeHUE

Cuna Jlopenma, €€ Moaylb U
HampasjieHue. JIBMKeHUEe 3apsHKeHHON
YacTUIbI B OJHOPOJHOM MAarHUTHOM
niosie. Pabora cuel Jlopenia

SIBnenue 3HeKTp0MaFHHTHOﬁ HHAYKIIUU

4.3.7

4.3.8

[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

S1C MHIYKIHH. 3aKoH
ANIEKTPOMAarHuTHOM nHIykuuu Papanes

4.3.9

BuxpeBoe anextpuueckoe mnone. IJC
WHAYKIUYA B MPOBOJHUKE, JBUKYIIEMCS
MOCTYNATEIEHO B OJTHOPOJTHOM
MarHUTHOM TI0JIe

4.3.10

4311

4.3.12

[IpaBuio Jlenna

NHAYKTUBHOCTS. SIBnenue
camonHaykiuu. 9J1C caMonHayKuun
DOHeprus MarHUTHOTO TOJISI KAaTYIIKH C
TOKOM

4.3.13

4.3.14

4.3.15

DNEKTPOMAarHUTHOE TT0JIe

TexHudeckue yCTpOﬁCTBaI IOCTOSAHHBIC
MAarHurTHhI, QJICKTPOMAIrHUTHI,
QJICKTPOABUT'ATCIIb, YCKOPUTEIIN
OJICMCHTApPHBIX 4YaCTUll, HWHAYKIIMOHHAA
11€4Yb

[Ipaktuueckne  pabotel.  U3ydenwue
MAarHUTHOTO TIOJII KaTyIIKH C TOKOM.
HccnenoBanne AeWCTBUSA ITOCTOSHHOTO
MarHuta Ha  paMKy C  TOKOM.
Uccnenosanune SIBJICHUS
3JEKTPOMArHUTHON MHIYKIIUU

KOJIEBAHMA 1 BOJIHBI
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5.1

MEXAHUWYECKUE U OSJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

Koneobarensnass cucrema. CBoOonHbIE
KojeOanus. ["'apMoHMYecKre KojaeOaHus.
[leprion, wacrora, ammumatyna u ¢asa
KoJieOaHui

[IpyxuHHbBII MasITHUK.
Matematuyeckuii MasTHUK

5.1.3

YpaBHEHHE TAPMOHUYECKUX KOJICOAHMIA.
Kunematuueckoe U JIUHAMHYECKOE
OIMCAaHUE KOJIEOATEILHOIO ABUKEHUS

5.14

[IpeBpamenue SHEPIUU pu
rapMOHMYECKUX  KojeOaHmsx. CBs3b
aMIUTUTYJbI  KOJIeOAHUW  MCXOIHOM
BEJIMYMHBI C aMIUIUTyJaMu KoJjieOaHUi
€€ CKOPOCTU U YCKOPEHHUS

5.15

Konebarenbubiii  koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B
UICAIBHOM  KOJIEOaTEIbHOM  KOHTYpE.
AHanoruss Mexay MeXaHUYeCKUMU U
3JIEKTPOMarHUTHBIMU KOJIEOaHUSAMU.
®opmyia TomcoHna

5.16

5.1.7

5.18

3aKoH COXpPaHEHUS  DHEPruu B
U/IeasIbHOM KOJIe0aTeIbHOM KOHTYpe

BrinyxneHHsie MEXaHHYeCKHUe
koneOanus. Pesonanc. PesonancHas
KpHBas. BrinyxneHHbie
3JIEKTPOMArHUTHBIE KOJIEOaHMSI.

Ilepemennbiii  Tok. CHHYCOMAANBHBIN
IIEPEMEHHBIN TOK.

5.1.9

MomHoCTh TIEPEMEHHOTO TOKA.
AMIuTyaHoe 51 JENCTBYIOLIEE
3HAUEHUE CUJIbI TOKA M HAIIPSHKEHHUS

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepenaya u norpebyeHue
JIEKTPUIECKON DHEPIUu.
DKOJIOTH4ECKHe pHUCKHU pu
MIPOU3BOJICTBE JJIEKTPUUYECKON DHEPIHH.
KynsTypa HCII0JI30BAHUS
AJIEKTPO’HEPTHH B TIOBCEAHEBHOMN KU3HU

TexHuueckue ycTpoiicTBa: ceiicmorpad,
NIEKTPUUECKHI 3BOHOK, JTUHUHU
aJIeKTpoIepesay
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5.2

5.3

5.1.12

[Ipaktuyeckue pabotel. MccnenoBanue
3aBUCHUMOCTH repuoa MaJbIX
Kone0aHuii Tpy3a Ha HHUTH OT JUIMHBI
HUTH M Maccel Tpy3a. MccinenoBanue
IIEPEMEHHOI0  TOKa B  LEeNu U3
II0CJIEI0BATENBHO COECIMHEHHBIX
KOHJCHCATOpa, KaTyLIK! U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

Mexanuueckne BOJIHBI, YCIIOBUS
pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHuss M JJMHA  BOJIHBL
[Tonepeunsle ¥ MPOIOJILHBIE BOJIHBI
Hutepdepennus u mudpakIus
MEXAHUYECKUX BOJIH

3Byk. Ckopocts 3Byka. I'pomkocTts
3ByKa. Beicora Tona. TemOp 3ByKa

524

DONEeKTpOMarHuTHbIE BOJIHBI. Y CJIOBHUSA
U3Iy4eHUs] DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauus BektopoB E, B u
U B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaXxeHue, npesioMJIeHue,
oI pu3anus, nudpakims,
UHTEpEPEHIIHS. CkopocTb
ANEKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[[Ixkana  2IEKTPOMArHUTHBIX BOJIH.
[IprMeHeHne 2EKTPOMarHUTHBIX BOJIH B
TE€XHHUKE U OBITY

[IpuHUKIIBI PAANOCBA3U U TEIEBUACHUS.
Panuonokarnus. DIEeKTPOMarHuTHOE
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl

TexHnueckue YCTPOWCTBA:
MY3bIKaJIbHbIE UHCTPYMEHTBHI,
yIIbTPa3BYKOBasl TUArHOCTUKA B TEXHUKE
U MEAMIMHE, pajap, paJaHuoONpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-
reyb

OIITHUKA

531

[IpsimonuHeitHoe pacupocTpaHEeHUE
CBETa B OJIHOPOJIHOM cpene. JIyu cBeTa

5.3.2

OTpa)KCHI/IC cBeTa. 3aKOHBI OTpaXXCHUA
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5.3.3

5.34

cBera. [loctpoeHne wm300pakeHHT B
IIOCKOM 3€pKaJie

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS
CBETa. AOGCOJIFOTHBIH MoKa3aTeb
MpeIOMIICHUS

[TormHoe BHYTpEHHEE OTpaXEHHE.

[IpenenbHblii yrog MOJIHOTO
BHYTPEHHETO OTpasKeHUs

5.3.5

Hucnepcuss cBera. CIOXHBIA COCTaB
Oenoro ceera. L{Ber

5.3.6

CoOuparomue U pacceuBaOUINE JUH3BI.
Tonxast nuH3a. MOKYCHOE PACCTOSIHUE U
OIITHYCCKas CHJIa TOHKOM JIMH3BI.
[Toctpoenue M300paKeHMH B
COOMpAIOUINX M PACCEHBAIOLINX JIMH3AX.
@dopmMysia TOHKOH JIMH3BL. YBEIUYEHUE,
JlaBaeMoe JIMH30H

5.3.7

[Ipeneinsr [IPUMEHUMOCTH
r€OMETPUYECKOMN ONTUKH

5.3.8

Wurepdepenius  cBera. KorepeHTHbIE
HCTOYHUKU.  YCIOBUS  HaOIIOAeHUs
MaKCHMYMOB 51 MUHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT JBYX
cUH(a3HBIX KOTEPEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakius  cBeta. [udpakunonnas
peméTka. VYcnosue HaOIIOIeHUS
TJIABHBIX MaKCHMyMOB TIpH TIaJICHUU
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

5.3.12

Honﬂpmamm CBCTa

TexHnueckue ycTpoHCTBa: OYKH, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBINA ammapar,
MHUKDPOCKOII, ~ TEJECKON,  BOJOKOHHAs
ONTHKA, JAu(dpakIUOHHAas  pemeéTka,
MIOJIAPOU T

[Ipaktuueckue pabotel. M3mepenue
IOKa3aTes MIPEJIOMIICHUSI.
HccnenoBanue CBOWCTB M300pakeHUil B
nuH3ax. Habmoaenue aucnepcun ceera

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

FpaHI/ILILI MNPUMCHUMOCTU KJIaCCHUYECKOM
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MEXaHUKH. [TocTynatel TEOPUH
OTHOCUTEIBHOCTH: WHBApUAHTHOCTh
MOJYJsl CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTEILHOCTD OIHOBPEMCHHOCTH.
6.2 3aMmelJieHHe BpPEMEHM U COKpalleHHE
JJIMHBI

DHeprusi W HMIYJIbC  CBOOOIHOM
YaCTHULIbI

6.3

CBsi3b MacChl C SHEPTrUed U MUMITYIHCOM
6.4 CBOOOJIHOM 4YaCTUIIBI. DHEPrus IOKOs
CBOOOIHON YaCTHIIbI

7.1

7.2

KBAHTOBAS ®U3UKA
RJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Dopmyna Ilnanka cBA3M
711 SHeprud (GOTOHA C €ro 4YacTOTOM.
DHeprus U UMNIyibe GoToHa

OTtkpsiTHE 51 HCCIIEIOBAHNE
7.12 ¢doroaddexra. Ompiter A.I'. Cronerosa.
3akoHb! poTodddexra

YpaBHeHUE DOHHINITENHA I
7.1.3 dorooddexra. «KpacHas  rpaHuna»
dotorddekra

7.1.4 Jasnenue ceera. OnbitTel [1.H. JIebeneBa

7.1.5 XUMHYeCKOe IeUCTBUE CBETA
TexHnueckue YCTPOWCTBA:
7.1.6 ¢doTodneMeHT, (POTOJATUUK, COJIHEUHAs
Oarapesi, CBETOAHOT
CTPOEHHME ATOMA

Mopnens atoma Tomcona. OnbITb
791 Pesepdop/a 1o uccie0BaHmio
o crpoeHus atoMa. [lmaneTapHas MOJIeIb

aToMa

IToctymater  bopa.  WMsmydyenue u
MOTJIONIEHNE (OTOHOB IMpH IEpeXoie
7.2.2 aToMa C OJIHOTO YPOBHS JHEPruu Ha
apyro. Buper  cmektpoB.  Cnektp
YPOBHEN SHEPrUU aTOMa BOJAOpOAA

Bonnosrle cBoiicTBa yacTtull. BoJHEBI 1ie
7.2.3 Bpoitst. KopmyckymnsipHO-BOITHOBO#M
nyanu3M. Jludpakmus SJIEKTPOHOB Ha
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7.3

KpHUCTaJIax

7.2.4

7.2.5

CnonTanHoe u BBIHYX/ICHHOE
U3JIydyeHHE. YCTPOWCTBO W NPUHLHUI
paboThl na3epa

TexHuueckue YCTPOWCTBA:
CHEKTPaJbHBI aHalu3 (CHEKTPOCKOII),
Ja3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

7.3.1

[Ipaktuyeckne pabotel. Habmogenue
JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoapl HaOMIOJACHUS M PETUCTPAIUU
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuto cocraBa
paaroakTUBHOTO u3nyudeHus. CBolcTBa
anb(ha-, Oera-, raMMa-u3JIyqdeHusl.
BnusiHre paguoakTUBHOCTH Ha JKUBBIE
OpraHUu3MBbI

7.3.3

OTkpplTHE NpPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa ['eiizendepra —
WBanenko. 3apsa aapa. MaccoBoe 4uciio
siapa. M30Tormbl

7.3.4

Anbda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIM  Oera-pacnaa. [amma-
u3llyueHue. 3aKOH  PaJUOAKTUBHOTO
pacnana

7.3.5

7.3.6

OHeprus CBSI3U HYKJIOHOB B  sIpe.
SAnepusie cunbl. Jlepekt Macchl siapa
SAnepHele peakuuu. JleneHue W CHHTE3
anep

7.3.7

SAnepuslii  peaktop.  TepMosiaepHsbIi
cunte3. IIpoGieMbl U MNEPCHEKTUBBHI
SIEPHOM DHEPreTUKU. OKOJOTHYECKUE
aCIEKTHI IIEPHON SHEPTETUKH

7.3.8

OnemeHTapHble YacTUlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE
B3aMMOJCHCTBHUSI

7.3.9

7.3.10

TexHudeckue yCTpOMCTBA: JO3UMETP,
Kamepa BuibcoHa, sAnepHBIN peakTop,
aToMHas 6om0a

[Ipaktuuyeckue pabotsl. MccnenoBanue
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TPEKOB YacTHLl (mo TOTOBBIM
¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3mHoro nHeba. Co3Be3nusi, spKue
3BE3 MBI, IJIAHETHI, ux BHIAMOE
JBUKCHHE

8.2

Conneunass cucreMa. IlnaHeTsl 3eMHOI
Fp}/HHBI. HHaHeTH-FI/II‘aHTH nu nux
CHyTHI/IKI/I, KapJII/IKOBbIe IIJIAHCTHI.
Mausle Tesa CoJIHEUYHOH CUCTEMBI

8.3

8.4

Coname, d¢orochepa u armocdepa.
ConHeyHasi akTUBHOCTb

Hcrounuk sneprun CoJiHIla U 3BE3]1

8.5

8.6

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJIyC, TEMIIEpaTypa,
ux B3aMMOCBSI3b. Huarpamma
«CHEKTpaNbHBII KJIacC — CBETUMOCTBY.
3BE31bl IVIABHOW IOCJIEIOBATEIBHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTB» ISt
3BE3]1 TNIABHOM MOCTIEI0BATEILHOCTH

Buytpennee CTpOcHUE 3BE3.
CoBpeMeHHbIE MpeICTaBICHUS 0
MPOUCXOKIeHUU U 3Bomonuu CosHIla 1
3BE3]1. DTAIbI )KU3HU 3BE3]T

8.7

8.8

Mneunsiii Ilyte — Hama ['amakTuka.
CnupanbHas  cTpykrypa ['amaktuku,
pacmpeneneHue 3BE3M, Trasa U IIBLIN.
[Tonoxenne u pBuwxenne ConHua B
lanaktuxe. Ilmockas u cdepuyeckas
noacucTemsl ['aakTuku

Tunel ramakTuk. PaguoranakTuku U
KBazapbl. UYEpHBIE IBIPBI B sAApax
raJlakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akon Xa0OOya. Pa3Oeranue rajakTHK.
Bospact u paguyc BcenenHoil, Teopus
bosbmioro B3peiBa. Mojens «ropsuen
Bcenennoi». PenukroBoe usinyueHue

8.10

Macmrabnast  ctpykrypa BcenenHoil.
MeraranakTuka. Hepeménnrie
pobOIeMBbl aCTPOHOMUU
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

l.®uzuka. 10 kiacc : ydeO. s oOpa3oBaT. OpraHM3alui ¢ OpWil. Ha
AJIEKTPOH. HOcUTee : 6a30BbIN ypoBeHb / ['.51. Mskumes, b.b. byxosues, H.H.
Corckuit; mox pea. H.A. I[Tapdentberoit. — M. : [IpocBemenue, 2017

2. ®wusuka. Terpamp s abopatopHbix pabor. 10 kmace : ydeOHOe
nocobue st obpazoBar. opranmszauumid / H.A. IlappentbeBa. — M.
IIpocsemenue, 2017

3. ®usuka. 11 knacc : yueb. s oOpaszoBar. opranmszanuii ¢ npui. Ha
anekTpoH. Hocurene : 6a3oBwiif ypoBenb / I'.4. Mskumes, b.b. byxosies,
B.M. Yapyrus : oz pen. H.A. [TapdentbeBoii. — M. : TIpocsemienue, 2017

4. ®usuka. Terpanp s JabopatopHbix pabor. 11 kmace : ydeOHOe
nocobue s obpazoBar. opranuzaumid / H.A. IlapdentbeBa. — M.
IIpocsemenue, 2017

5. ®uzuka 10-11 kmaccel. : cOopuuk 3anay no ¢usuke / H.A. [lapdenrbena
— M. : IIpocBeuieHue

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA
l.®uszuka 11 kmacc (Kmaccuueckuit kypc) I[loypounsie pa3paboTku K

yueOHuky ['.4. Makumena, b.b. byxosuesa, B.M. Yapyruna : nmocobue as
yuutenei oopasosar. yupexaenunii / F0.A. Caypos. — M.: IIpocsenienue, 2022

2. ®usuka 11 wnacc (Kmaccuueckuii kypc) Iloypounbie pa3paboTku K
yaeOnuky ['.51. Msakumea, b.b. byxosnesa, H.H. Corckoro: mocobue s
yuuteneit oopazorart. yupexaenuii / FO.A. Caypos. — M.: [Ipocsemienue, 2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET
http://eorhelp/ru/
http://www.fcior.ed
u.ru
http://www.school-
collection.edu.ru
http://www.opencla
ss.ru/
http://powerpoint.ne
t.ru/
https://resh.edu.ru
https://infourok.ru/
https://multiurok.ru/
https://nsportsl.ru/
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