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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUU K pe3yibTaTam
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 Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (U3UKH 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 MpeJIMeTa B IIKOJIE, 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. HMcmosb3oBaHME W 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 BKJIaJ B (OPMHUPOBAHUE €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 KaK HPHUHLMIBI €ro
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 ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIMUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX IMPUIIOKEHUN
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 MPUPOIOTIOIH30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOAE, TPaHHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alyU SKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YYarolUXCS.
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 MepeyHe J1abopaTopHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUThL KOCBEHHBIE H3MEPEHUs, HCCIIeI0BaHUs
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 (PU3UYECKOU MOJIEIIBbIO, TTO3BOJISIIONINE TPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEIM A CHUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
($U3KMKN Ha YPOBHE CpeIHEro 00LIEro 0Opa3oBaHMsl 10JKEH U3Y4aThbCs B YCIOBHSIX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe YUeHHUYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHMA H  TPOIECCOB, OMIHUPUYECKHX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

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

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00OPa30BAHUM SIBIISIIOTCSA:

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

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ/I€ TO3HAHUA U (POPMUPOBAHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

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

e (dopMmupoBaHHE YMEHUH OOBSCHATH SBJICHUS C HCIOJb30BAHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

nporuecce u3ydeHus Kypca GU3MKH Ha YpOBHE CpeHEro oo1iero oopa3oBaHus:



npuoOpeTeHrue  CUCTeMbl ~ 3HaHMM 00  o0mmx  u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHUEe yMEHUN MPUMEHSTh TEOPETUUYECKUE 3HAHUA  JUIs
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOCHHME CIOCOOOB pEIICHHs] pa3IMYHBIX 3ajad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKO MOJIENH, aJIeKBATHON YCIOBUSIM 3aJ1a4H;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHMPOBAaHUS W NPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHajIW3a W HMHTEpIpeTauuu UHGOpMaIiH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCJIOBUW I PAa3BUTHUSI YMEHUU MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeNeHusT J1abOpaTOpHBIX pPabdOT M OMBITOB € YYETOM MHIUBHUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COJEPXAHUE OBYUYEHUA

10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 NO3HAHUA
®uszuka — Hayka o mpupojae. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO

MUpa.

Ponp okcnmepumeHTa M TEOpUHM B IPOLIECCE TO3HAHUSA IPUPOJBI.

DKCnepuMeHT B QUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUM W TIporieccoB. HaydHbie TUIOTE3HI.
duznyueckre 3aKOHBI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Gu3NKKM B (OPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu



AnanoroBele W 1UGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CBoOosHOE TasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

HaGnrogenue aABMKeHUs Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUS.

Hamnpagienue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpeeeHNUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSIMHU, HPOUACHHBIMU TEIOM 3a
MocJe0BaTeIbHbIE paBHBIE TMPOMEKYTKH BPEMEHM TMPHU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yuenune nBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HbroToHa
JUISl MaTepUaIIbHOM TOYKHU. TpeTuii 3akoH HproTOHA [U1s1 MaTepraIbHbIX TOYEK.

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

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

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

[locTynarenbHoE U BpaliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CUJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckui skcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

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

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE

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

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

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



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs13p  paboOTHI
HEMOTEHIMAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKONM JIHEPruHM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXAHHMYECKOW SHEPrHu
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

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

TenmoBoe paBHOBecue. Temmneparypa u €€ nzMmepenue. [llkama Temmneparyp
Llenbcus.

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

TexHrueckue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 10 1M PY3UHN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXKMOJIEKYIISPHOTO
B3aUMOJECUCTBU.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHaMuueckass cucremMa. BHYyTpeHHSs SHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIOco0bI €€ n3mMeHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrO0  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonatue 00 aamabaTHOM Tmporiecce. IlepBbIil 3akOH TEPMOJAMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBHIX MamuHax. KoadduimeHT moiae3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUIILOHED.

Jlemoncmpayuu

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

M3meHeHne BHyTpeHHEN SHEPIUM (TeMIepaTyphl) Teja IpH Terionepeaye.

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

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovt



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAS BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YaenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aus. Y IeJabHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

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

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUSI KPUCTALTIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mMepeHrne OTHOCUTENBHOM BIIa)KHOCTH BO3AYXa.

Pa3znen 4. JiaekrpoguHamMuKa

Tema 1. Inexkmpocmamuxa

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

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe nose. Hampsoxk€HHOCTh  3yekTpuueckoro mojs. [IpuHoun
CYNEPHO3ULIUUA DIEKTPUYECKUX Iosier. JIMHUKM HaNpsyKEHHOCTH AIIEKTPUYECKOTO
TIOJISL.

PaGora cun  oanekrpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM MW AMDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvanexrpruyeckas IpOHULIAEMOCTb.

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

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYeCKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsoxenue. 3akon OMa 151 yHacTKa LETIH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOJABUKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 115 OJTHOM (3aMKHYTOM) 2iiekTpuueckoi renu. Kopotkoe 3ambikaHue.

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

DJIEKTPUYECKHUN TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

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

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

DJIEKTpUUECKUl TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [lna3zma.

TexHndeckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TTOTYIPOBOTHUKOBBIN U0/, TalbBAHUKA.

Jlemoncmpayuu

N3mMepeHue Cuiibl TOKa U HANIPSIKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

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

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBISIETCS ¢
Y4ETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHUKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runores3a, (Qunueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIMU Ha OCHU KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

buonocus: mexanmdyeckoe ABMKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

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

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JABHKEHUH C UCHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKMA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTU€), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUU
NIOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEpUAJIOB, |
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBAHUKA.

11 KIIACC

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



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMn cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JIMHUNA MarHuTHON
WHIYKIUU T0JISA TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HalIPaBJICHUE.

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

SIBeHne AnEeKTpOMAarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKIUU. OJEKTPOABIDKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu Papanes.

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

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUUHU. OJEKTPOABMXKyLIas  cujia
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJISI KATYIIKHU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEW CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHMS
MAarHATHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.



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

Pa3nen 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHWUS.
["apmonnueckue xonebanus. Ilepuona, wactota, ammummtyaa u Qaza KoJeOaHUM.
[IpyXVHHBIN MassTHUK. MareMaTU4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

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

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

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAYEHHE CHJIbl TOKa W
HaIpsHKEHHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIIEKTPUUECKON
HHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTposHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHUYEeCKUE YCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

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

Hab6nronenue 3aTyxarmmux KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH M KOHAEHCATOpa.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

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

HccnenoBanre MEpEeMEHHOr0 TOKa B LENM U3 IOCJEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE 60IHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBI. llomepeyHple W MPOAOJIBHBIE BOJIHBL.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Paqnonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMAarHOCTHKAa B TEXHHKE M MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeaoMICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronieHue cBsS3UM I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJieOaHUM.

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

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu cBera. ToueyHblii ICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelNb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpIl yroyl IOJHOIrOo
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHWid B
cOOMparoIuX U paccenBaromux auH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIMUYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



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

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIMA amnmapar, MHUKpPOCKOI, TEJIEeCKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopBkI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300pKEHUI B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

HabGmronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBbHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruei U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoit ONMUKU



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

OtkpeiTre u uccienoBanue Gororddexra. Onwirel A. I'. CtosneroBa. 3akoHbI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHas: OaTapesi, CBETOUOI.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

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

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

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

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue mMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiictBa anbda-, Oera-, raMMa-U3Iy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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



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

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

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI AIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

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

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

ConHeuHas cucTema.

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

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

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEeHHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be3/11si CEeBEpHOro MOIYIIAPUS U APKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHON M 3THUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
1 aCTPOHOMHUHM B COBPEMEHHON HayYHOH KapTHHE MHPa, POJb PU3HMUECKON TEOpUHU
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3NYeCcKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

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

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, rumore3a, (Qpusnueckas BeIWYHWHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbI U MX IMPOCKIHUH HA OCH KOOPIAWHAT, CIIOXKECHHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeieNIeHHe IUIOMIAIU TUIOCKUX (GUryp u 00bEMa Tell.

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

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

l'eocpaghusi:  mMarHuTHbIe TIONIOCA 3€MJIM, 3JIEKU MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs I€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpPOEKIIMOHHBIN anmapaT, BOJOKOHHAs OMNTHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3ULIUENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOMN AEATENIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIIBHOCTh B MHTEpPECAX TPAXIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBbHOU IeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00IACTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MYECKOTO COJACP>KaHUsS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3UKE B MPAKTUYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALINY;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI, pPecypcocOepeXeHHs, TMPaBOBBIX H  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YYeOHbIe NeCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

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

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIECTBA KOMaHIHON U WHAMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

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

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularaTtb HOBBIE IIPOEKTHI, OLECHHMBATh HJEH C TO3WLHH HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusanus:

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 BBITOJIHEHUS IPAKTUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUI;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JEATEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporiecce nOoCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no (¢u3MKe I YpOBHS CpeaHero oOmero oOpa3oBaHUsS y OO0ydYarOIIHUXCS
COBEPIIECHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, IpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B c€0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHKCHUIO LEIIH U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh HMCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIMNXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TMPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKON TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojeiicTeue Ten, auddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATA, MyTh, MEPEMEIIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Ccuia,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUHMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHWM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tarotenus, |, Il u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIIOBUS (TPAaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMIPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIATH MPSIMbIC M KOCBEHHBIC M3MEPECHUs (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEILCKOM W MPOECKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACIITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYCOHOUW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJI30BAaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAHUPOBaTh palbOTy TPYIBI, palMOHAJIBLHO paclpeieisaTh O00sS3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBIICHUS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasE WHAYKIWS, JACHCTBUE MArHUTHOIO TOJIS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3PphexT (poTodr¢dheKT), CBETOBOS AaBICHHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJIEHUS (MPOIECCHI), UCMOJB3Ysl (PU3MUECKHUE BEJIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U EIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIMYHMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, IJWHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIUE JIAHHYI0 (U3MUECKYI0 BEIWYUHY C JPYTMMH BEJIWYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3aKkoH Jxoyns—JIeHra, 3aKOH SJIEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4HMCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CUJibl AMrepa u cuiibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmynmupoBath TpobiieMy/3amady HM = THIOTE3y y4eOHOro OKCICPHMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3UUYECKUX BEJIWYUH C HCIOJb30BAaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJAECHUU UCCICIOBAHUMA B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/1aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTUHU I MTOUCKA, CTPYKTYPUPOBAHUS, HHTCPIIPETAIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYSHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAaIIUH, NPHUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIEITO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIIBI B PEIICHUE PACCMATPHUBACMON TTPOOJIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoJbHbIe IIpakTHYeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

bu6mmoreka [IOK
https://urok.apkpro.ru/?ys
clid=Intehvjtg156245357
9

"Mos Ikoma"
https://myschool.edu.ru/

1.1 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2

Htoro no paznemny 2

Pa3zgen 2. MEXAHUKA

bu6mmoreka [JOK
2.1 Kunemaruka 5 1 https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
2.2 JluHamuka 7 1 https://m.edsoo.ru/7f41bf7
2

bu6mmorexa [IOK
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2

Hroro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA



https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://myschool.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK

3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUUYECKOM Teopun 9 https://m.edsoo.ru/7f41bf7
2
bubmuoreka [JOK
https://urok.apkpro.ru/?ys
clid=Intehvjtg156245357
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 9 I
"Mog Hlkoma"
https://myschool.edu.ru/
ArperaTHble COCTOSHUSA BelrlecTBa. Pa3oBbie Brommozexa [IOK
33 P ' 5 https://m.eds00.ru/7fA1bf7
TIePEXOIbI ”
Hroro no pazgeny 24
Pa3znen 4. JIEKTPO/IMHAMMUKA
bu6mmoreka [IOK
https://urok.apkpro.ru/?ys
clid=Intehvjtg156245357
4.1 DIeKTpOCTaTHKA 10 9 =
"Mosg HIkoma"
https://myschool.edu.ru/
bu6mmoreka [IOK
https://urok.apkpro.ru/?ys
49 [TocTostHHBII AIeKTpHYECKil TOK. TOKH B 12 clid=Intehvjtg156245357
' Pa3IUYHBIX Ccpeliax 9
"Mosg Hlkoma"
https://myschool.edu.ru/
Wroro no pazneny 22
PeszepBHoe Bpems 2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://myschool.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://myschool.edu.ru/
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 4
11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM uudpoBbIie
Ne n/m P KonTpoJbHbIe IIpakTH4eckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. 9JIEKTPO/IMHAMMUKA
bubmuorexa [JOK
MarauTHOe 1oje. DJIeKTPOMarHUTHas https:/urok.apkpro.ru/?yse
1.1 ' P 11 1 3 lid=Intehvjtg1562453579
uH ust
VKK "Mos [xona"
https://myschool.edu.ru/
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6nmoreka [JOK
MexaHW4YeCKHe U DJICKTPOMArHUTHBIC https://urok.apkpro.ru/?ysc
2.1 P 9 1 lid=Intehvtg1562453579
KoJeOaHus
"Mos [xoma"
https://myschool.edu.ru/
59 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 5 1 bubnunorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Ok 10 . 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH



https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://myschool.edu.ru/
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://myschool.edu.ru/
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 bubnmoreka [JOK
' OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
bubmuoreka [JOK
4.1 I
DIIEMEHTHI KBAHTOBOH OITHKH 6 https://m.eds00.ru/7f41c97c
bubmuoreka [JOK
4.2 4
Crpoenne aroma https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 51pO S https://m.edso00.ru/7f41c97¢c
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://urok.apkpro.ru/?ysc

5.1 DJIeMEeHTBI aCTPOHOMHH U aCTPOYUZUKI 7 lid=Intehvjtg1562453579
"Mos [xona"
https://myschool.edu.ru/

Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 Ob6o061aro1iee MOBTOpeHNE 4 ngj;ﬁf;i?ﬁﬁ £41097c
HUroro mo pazneny 4
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://urok.apkpro.ru/?ysclid=lntehvjtg1562453579
https://myschool.edu.ru/
https://m.edsoo.ru/7f41c97c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.51., Byxosuer b.b., Corckuit H.H. ox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«IIpocBenienue»

PoimkeBuu A.I1. @uszuka 10-11 3apmaunuk poda M.2019

A.E. Mapon,E.A.Mapon ®u3zuka 10 lunaktudyeckue matepuaisl poda,M
2020

A.E. Mapon,E.A.Mapon ®usuka 11 Jlunakruueckue matepuaist Ipoda,M

2020

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

PoimkeBuu A.I1. @uzuka 10-11 3anaunux poda M.2019

A.E. Mapon,E.A.Mapon ®u3zuka 10 Jlunaktudyeckue matepuaisl poda,M
2020

A.E. Mapon,E.A.Mapon ®uzuka 11 Jlumaktuyeckue marepuaisl Jpoda,M
2020

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
fizika_klass-10_type-metodicheskoe-posobie/

Tuxomupona C.A. ®usuka. 10-11 knacc. Metoandeckue MaTepuabl s

yuutens. ba3zoBsiii u yrinyonenusiid ypoau. ®I'OC



[Mogpo6wee: https://www.labirint.ru/books/455658/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://m.edsoo.ru/ff0
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/

http://school-collection.edu.ru/catalog/? subject[]=30
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