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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatomuxcsa 10-12 kiaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM MpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3HKe BKIIOYACT:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOoydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3HKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaIIOB C 3a/laHHBIMU CBOWMCTBAMU W JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3MKMA IS YpOBHS CpeaHero ooOmiero o0Opa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIIBI €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 COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX 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 TEXHOJIOTMH, a TaKXKe OOCYXICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTAaBICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud MpakTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

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

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
1a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opMupoBaHue HHTEpeca M CTpEeMJICHUS OOYyYarOUIMXCS K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

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

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

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
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 pEIICHUs pa3IUYHBbIX 3aJa4 C SBHO 3a/laHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIOBATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoauTcs 68 wacos: B 10 kmacce — 34 gacos (1 gac B Henenmo), B 11
kiacce — 34 gacos (1 yac B Hemento), B 12 kimacce - 68 4acoB.

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHrue. Y CKOpeHre CBOOOTHOTO MaACHUS.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue YCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes. IlepBeidi  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKHU. TpeTuii 3akoH HproTOHA 1Sl MaTepraibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoipxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBeCHUS TBEPAOTO TEIA.

TexHn4eckrue YCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3axkon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHHH.

CpaBHEHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

Tema 3. 3akonwvl coOXpaneHus 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCa.
PeakTuBHOE IBH)KECHHUE.

PaboTa cribl. MOIIHOCTE CHIIBL.



Kunerndeckass sHeprus MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIUs YIIPYro
nepopMuUpoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Teiaa  BOJIU3HU
IIOBEPXHOCTU 3EMIIU.

[loreHuuanpHple W HEMOTEHIMalbHble  cuibl.  CBsi3b  paboThI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHHEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHU4ecKue yCTpOHCTBA M NMPAKTHUYECKOE IPUMEHEHHUE: BOJIOMET, KOIIED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexoq NOTEHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapakrep IBUKEHUA U
B3aMMOJICUCTBUS YacCTULl BELIECTBA. MOJENM CTPOCHMSI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ msmepenue. lllkana temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOro raza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOrO JBM)KEHHs vacTul rasa. I[llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHnneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBI€HHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 10 1M PY3UHN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.



OneIThI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJECUCTBU.

Monenb, HUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Tema 2. OcHogbt mepmoOUHAMUKU

TepMoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3mMeHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEabHOrOo  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KonuvecTBoO TEMIOTHI IpH TEIJIONEpEaaye.

[Tonsitue 06 ammabatHom mporecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3noro
nevctBus TtemtoBoil mamuHbl. [ukn KapHo u ero ko3¢ @dUIMEHT MOJIE3HOTO
NeHCTBUS. DKOJIOTHUYECKUE TPOOIEMBI TEIIOIHEPTETUKHY.

TexHruueckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3MmeHeHne BHYTpEHHEW SHEPruu (TeMIepaTyphl) Tena Ipu Terionepeaaye.

OneiT MO anuabaTHOMY paCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoil TypOUHBI, ABUTATEN BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHjaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HacelmeHHbI map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHUS CBOWMCTB
kpuctaiuioB. Kuakue kpuctauibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTayu3aius. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHUE TEIIIOBOTO OajaHca.



TexHuyeckue yCTpPOICTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOTYyUYECHHUS] COBPEMEHHBIX MaTEpPHUaIoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACBIIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIlIECTBA.

JleMoHCTpalust KpUCTAIIOB.

MexnpeaMeTHbIE CBSI3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISIETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (pakT, rumores3a, (pusznueckas BeIUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, rurnepOosa, ux rpauku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB (BUBI TEILIONEpPEIayy, TEIIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJMTUYECKAS UCCOLMAIMS,
raJibBaHUKa.

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

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOMAIIUIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyrue), ABUTATEh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHATIOB, B TOM WYKCJI€ HAaHOMAaTEpHaloOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTPOHArpEBaTEIIbHbBIC pUOOPHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaThBAHUKA.

11 KIIACC

Paznen 4. DjaekTpoauHAMMKA



Tema 1. Inekmpocmamuka

OnekTpuzanus Tel. ODJEeKTpudeckuil 3apsan. JlBa Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, DUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIi AIEKTPUYECKU 3apsia.
OnekTpudeckoe moje. Hanpsok€HHOCTH  AnekTpuueckoro mnojsa.  [IpuHiun
CYNEPIIO3ULUN SJICKTPUUECKUX TOJIeH. JIMHMM Hanps>KEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHgeHncaTop. DIeKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATopA.

TexHu4eckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U AUAJICKTPUUYECKOW NPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenbHOE, MApALIEIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 MOJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.



[TomynpoBOHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJrynpoBogHUKOB. CBocTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

DNeKTpUYeCKUid TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DIEeKTpOIUTUYECKAs AUCCOMALNS. DIEKTPOIH3.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsa. Monnus. [1nazma.

TexHn4eckrue YCTpPOWCTBA U IPAKTUUECKOE IPUMEHEHHE. aMIIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3MepeHue CUiibl TOKa U HAPSIKEHHUS.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIAM [IONIEPEUYHOr0 CEUCHUSI U MaTepurala.

CmenaHHoe COeIMHEHUE MTPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTHUBJICHUS.

3aBUCHUMOCTh CONIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OIHOCTOPOHHSIS TPOBOJIUMOCTD JINO/IA.

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOJEMCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
MHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJjieHUE. J[BHKeHUE 3apsiHKEHHOM YacTUILIbI
B OJTHOPOJITHOM MarHUTHOM mnoJjie. PaboTa cuiel JIopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BeKkTOpa MarHUTHOMN
MHAYKIUAHW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

ITpasuno Jlenua.



NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJIEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

KonebGatenbHas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA H
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.



Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeIayu.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenHius u uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BosHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, nojsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

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

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckrue yCTpPOMCTBA M TMPAKTHUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpPOCTPAHEHUE MONEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

Hab6mronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
Y4aCTOTON KOJeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)keHue,
pesIOMJICHUE, TOJsIpU3als, TudpaKius, uHTephepeHITHs.



MexnpeaMeTHble CBSA3H

Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 11 kjacce ocymiecTBisieTcs ¢
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvle nousimusi, CBSI3aHHBIE C WU3YYEHHEM METOJOB HAYYHOTO
MO3HAHMS: SIBICHHE, HAay4HbIH (akT, rumores3a, Qu3mueckas BeIMYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pEIIEHWE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHl M MX MPOEKIHMH HAa OCU KOOPAMHAT, CIIO)KEHHE BEKTOPOB,
POU3BOJHBIC 3JIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYrOJbHUKOB,
OTpeieNICHUE MIOMAAH MIIOCKUX GUTryp U 00bEMa Tell.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MNpPUPOJE, KojeOaTelnbHbIE
JBHWKEHUS B )KMBOW MPUPOJIE, ONTHUYECKUE SBJICHUS B )KMBOM MPUPOJE, NEHUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsE CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KM MarHuTHBIX Py,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHUM.

Texnonocusi: JIMHUAWA 3JEKTPOINEpENady, TeHepaTop NEPEMEHHOro TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas barapes.

12 KUIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. MarautHoe nmoJje. JJIeKTPOMATHUTHAS HHIAYKIUSA

ITocTtossnHble MaruuThl. B3ammojelcTBHE ITOCTOSHHBIX MAarHuToB. Mar"HutHoe
nosne. Bektop marauTHOM MHAYyKIMU. [I[puHIKN Cyneprno3uiuu MarHUTHBIX ITOJIEH.
JlnHn MarHuTHOW WHAYKUMU. KapThHa JIWMHWUKA MarHUTHOM WHIYKIAM TIOJIS
MMOCTOSIHHBIX MarHUTOB.

MarauTtHOoEe nosie MpoBOJAHUKA ¢ TOKOM. KapThHa JIMHUN WHIYKIIMA MAarHUTHOTO
MOJIs1 JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJBILIEBOTO IMPOBOJIHUKA,
KaTylku ¢ TokoM. OnbIT DpcTreaa. BzanmoaencTBrue npoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HallpaBJICHUE.

Cuina Jlopenna, €€ Moayiab W HalpaBlieHHE. /[BH>KEHUE 3apsKEHHOM 4YacTHIlhl B
OJTHOPOJHOM MarHuTHoM nose. PaGora cuibl JlopeHiia.



SIBneHne AnEeKTpOMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOU
UHIAYKOUU. OJIEKTPOABIKYLIass Cuila WHAYKIUM. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuun Papanes.

BuxpeBoe snexkTpudeckoe Iosie. OIEKTPOABIXKYLIas CHJIAa WHAYKIWU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.
[IpaBuiio Jlenna.

NHnykTuBHOCTh. SIBIIEHHE CaMOMHAYKIHUHU. OJIEKTPOABMXKYIIAsS CHUJa
CaMOWHIYKLIHH.

OHeprusi MarHUTHOTO ITOJIS1 KaTYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpoWcTBa M INPAKTHUYECKOE IPUMEHEHHE: ITOCTOSIHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTHUL, HHAYKIIMOHHAA [1€Yb.

JlemoHCcTpanun

OneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MyYKa MArHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTbD JIEKTPOABUKYILEH CHUJIBI HHIYKIIMA OT CKOPOCTH M3MEHEHUS

MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii  oxcnepumenm,  nabopamopuvie  pabomer  V3ydeHue
MAarHATHOTO MOJII KaTYIIKU C TOKOM.

HccnenoBanne AEUCTBHUS TOCTOSIHHOTO MAarHWTa Ha pPaMKy C TOKOM.
HccnenoBanne sSBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasnen S. KosieOanusi m BOJTHBI

Tema 1. MexaHn4eckue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS
KonebarenbHas cucrema. CBOOOIHBIC MeXaHUYECKHE KojieOanus. ['apMoHnIecKre
koneOanus. Ilepuon, uactora, ammuiutyna u Qaza konebanuii. [IpykuHHBIN
MasTHUK. MaTeMaTU4eCcKuil MasiTHUK. YpaBHEHUE TapMOHHUYECKHX KOJIEOaHUU.
[IpeBpatieHrie 3Heprum Mpy rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJ€OAHUS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHUUYEeCKUMU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBienue o 3aTyxXarwmux KojaeOaHusX. BoIHY)IeHHbIE MEXaHUUECKHE
Kojiebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHbBIE KOJIeOaHuUs.

Ilepemennbiii TOk. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpPsHKEHUS.
Tpanchopmarop. IlpomsBoacTBo, mepenaya W MOTPEOICHHE DIEKTPUUESCKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpONepeaay.

JlemoHCcTpauun

UccnenoBanne mnapaMeTpoB KoOJI€OATENHHOM CHUCTEMbl (MPYKUHHBIA WU
MaTEMaTUYECKUI MASITHUK).

Hab6nronenue 3atyxarommx KojaeOaHuii.

HccnenoBanune CBOMCTB BBIHYKICHHBIX KOJICOAHUIM.

Habmtoienue pesonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu mOCHIENOBATENBHOM COEAMHEHMM PE3UCTOPA, KaTYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopeinb TMHUY JIEKTPOIIEPEAAYN.

Y4deHn4ecKni 3KCNEPUMEHT, JJa00paTOpHbIe Pad0ThI

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MaJIbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne mEpEMEHHOr0 TOKa B LENH M3  IOCIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKN U PE3UCTOPA.

Tema 2. MexaHn4eckue U 3JIEKTPOMATHUTHBIE BOJIHbBI

MexaHnueckue BOJHBI, yciaoBus pacnpoctpaHeHusd. Ilepuon. CkopocTb
pacnpocTpaHEHUs U JIMHA BOJIHBL. [lonepeunblie U Mpo10abHbIE BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBHS M3JIyYECHHS 3JI€KTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpaxius,
unTepdepenius. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.



[IIxana 3J1eKTPOMarHUTHBIX BOJH. [IpuMeHeHre 3J1eKTpPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI pauOCBSI3U U TeNEeBUACHUS. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

JlemoHCcTpauumn

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone6momeecs Teno Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeHunn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOU H
YacTOTOM KOJIEOAHUIA.

UccnenoBanne  CBOMCTB  BJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)XEHUE,
pesioMJICHUE, MOJspu3anus, udpaKius, uHTephepeHITus.

Tema 3. OnTHKa

I'eomerpuueckas ontuka. [IpsMonuHEHOE pacnpoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHune u300pakeHHd B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHUS CBeTa. AOCONIOTHBIM
nokasarenp npenomseHus. [lonHoe BHyTpeHHee orpakeHue. lIpenenbHblil yrou
MOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CinoxkHbIi coctaB Oenoro cBeta. LIger.

Colupatoiue 151 pacceuBarolie  JIMH3BI. Tonkas JIVH3A.

@DOKYCHOE PACCTOSIHUE M OINTHYECKas CHiia TOHKOW JuH3bI. [locTpoenue
M300paKEHU B COOMPAIOIIUX U paccerBaroimux JuH3ax. opmMyna TOHKON JTUH3HI.
YBenuueHue, 1aBacMoe JUH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBast ontuka. MuTtepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOIOICHUS MAaKCUMyMOB W MHHHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT
JBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpakiuonnas pemérka. YcinoBue HaOMIOIEHUS TIaBHBIX
MaKCHMYMOB Opy TMaJ€HUH  MOHOXPOMATHYECKOTO CBETa Ha
nudpakioHnyto pemérky. [lomspusamus cBera.



TexHHuuecKue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JYIa,
doToanmapar, NPOEKIIMOHHBIMA amnmnapaTr, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISPOU.

JdeMoHCcTpanuu

[IpsAMonMHEHOE pacpOCTPaHEHNE, OTPAKEHUE U ITPETIOMIIEHUE CBETA.

OnTuueckue MpuoOOpHI.

[TonHOE BHyTpeHHEE OTpakeHre. Mojiellb CBETOBOJA.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIA.

Habmronenue natepdepeHnm cBera.

Ha6nronenue nudpaxuuu ceera. HabnrogeHue nucnepcuu cBera.

[Tomy4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIXOHHON PEIETKH.

Habnronenue nossipuzanuu cBeTa.

Vuenuueckuii  sxkcnepumenm,  nabopamopuvlie  pabomwur  W3mepenHue
MOKA3aTeNs MPEJIOMIICHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Habimtonienue nucnepcuu cBera.

Pa3znes 6. OCHOBBI ClIeIUAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  MPUMEHMMOCTH  KJIACCMYECKOM  mexaHuku.  [loctymartsl
CHEUATbHOW TEOPUU OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKpPALLCHUE
JUTUHBI.

DHeprusi © UMINYJIbC PENATUBUCTCKON YaCTHIIBI.

CBsi3b MaccChl € SHEPTUE U UMITYILCOM PEISTUBUCTCKON YAaCTULIbI. DHEPTHS
MIOKOSI.

Pasznen 7. KanToBas ¢pusuka

Tema 1. DiieMeHTbI KBAHTOBOW ONITUKH

®ortonbl. dopmyna I[lmanka cBs3u sHepruu (HOTOHA C €ro YacTOTOM.
DHeprus ¥ UMIyJIsC (HOTOHA.

OtkpeiTiie u wuccienoBanue (oroddpdekra. OmpiTel A. . Cronetosa.
3akonbl (otodddexra. YpaBHenue OuHmTerHa mua dotodaddekra. «KpacHas
rpanuia» ¢potodddexra.

JlaBnenue cBera. OnmwiTel I1. H. JIeGenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHuyeckue ycTpolcTBa M MPAKTUYECKOE NPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUOI.



JeMmoHCcTpanumn

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTod¢deKTa.

CBeToano.

Conneunas Oarapes.

Tema 2. CTpoeHue aToma

Mopens atroma Tomcona. Omnwitel Pesepdopaa mo paccessHHIO o -4acTHIIL.
[Imanerapnas mogmens aroma. llocrtynmater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Bunel
cniekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosnnHoBele cBoiicTBa yactuil. Bosnbl 1e bpoiinsa. KopnyckynsapHo-BOIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

JemoHcTpanuu

Mogpens onbita Pezepdopa.

Omnpenenexre JUIMHBI BOJIHBI J1a3epa.

HaGnroneHue nMHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii  sxkcnepumenm, nabopamopmuvie pabomwvr HabmoneHue
JIMHENYaTOro CIEKTpa.

Tema 3. ATomMHOe sIApO

OKCHEPUMEHTBI, JOKAa3bIBAIOIINE CIIOKHOCTh CTpoeHus snapa. OTKpsITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuto  cocrasa
paaroakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 0era-, raMMa-U3JIydeHHUSI.
BnusHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeITHE NpoTOHA M HeWTpoHa. HykinoHHass monens sigpa IelizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M3otomsl.

Anwda-pacna. DJIEKTPOHHBIN u MTO3UTPOHHBIN OeTa-pacra.
["'amMan3nyueHue. 3aKOoH paIuOAKTUBHOIO pacmaja.

DOHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccol sapa.

S nepHble peakunu. Jlenenue u CUHTE3 sI€Ep.

Anepnbiii peaktop. TepmosimepHbii cuHTe3. [IpoOiieMbl U TMEPCIEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacThllbl. OTKPBITHE NO3UTPOHA.

Mertoapl HAOJIIOIEHHS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YACTHIL.



dyHIaMEeHTAIbHBIE B3aUMOJCUCTBHS. EAMHCTBO (U3MUECKONW KapTHHBI
MHUpa.

€XHUYECKHE YCTPOMCTBA U MPAKTHUYECKOE MPUMEHEHHE: JTO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

JlemoHCcTpauumn

Cu€TUrK MOHU3HUPYIOIIHUX YACTHII.

Vuenuueckuii  sxcnepumenm, nabopamopnvie pabomer WccnenoBaHue
TPEKOB YaCTHI] (10 TOTOBBIM (hoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel  pa3BUTUA acTpoHOMUHU. [IpukiiamHOE W MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bug 3Bé3nHoro neba. Co3Besnus, sipkue 3BE37bI, IUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ComnHeuHas cucrema.

Connne. ConmHeunass akTUBHOCTh. McTtounuk sHeprum CoyHIA@ U 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IOCJIEAOBATEIIbHOCTU. BHyTpeHHee CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3BotonMu ConHIa U
3BE31. DTambl )KU3HH 3BE3I.

Mueunsiii [Iyte — nHama ['amaktuka. Ilonoxxenue m nBuxkenue ConHua B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHbIE ABIPHI B SApAX
TaJIaKTHUK.

Bcenennas. Pacupenue Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

YueHuueckue HaOIIOICHUS

HaOnronenus: HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro MOyIIapus U IPKHUE 3BE3bI.

Habmonenus B Teneckon Jlynsl, mianer, Maeunoro Ilyru.

O06o0maromniee NOBTOPEHUE

Ponp Qusuku u acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATUYECKOM cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHUHE MHpPA, POJIb PU3NUECKONU TEOPUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (DUINYECKON KapTHHE MHPA, MECTO



bu3MYeCcKO KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 12 Kilacce OCYIIECTBIISETCS C
Y4ETOM COJAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nousmus, CBSI3aHHbIE C M3yYEHHEM METOJOB HAyYHOI'O
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKUE
GyHKUIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIUH HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTApPHBIX (YHKIMH, NPU3HAKK MOA00US TPEYTrOJbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocusn: snexTpuyeckue SBJICHUS B KUBOW MNpUpOAE, KojeOaTeabHbIE
JBH>KCHUSI B )KMBOHM MPUPOJIE, ONITUYECKUE ABJICHUSI B )KUBOW MPUPOJIE, IECUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTaJUIM4ECKas CTPYKTypa
TBEPABIX  TEJl, MEXaHU3Mbl  O0Opa3oBaHUs  KPUCTAJUIMYECKOW  PEHIETKH,
CHEKTPAJIbHBIA aHAJIN3.

l'eocpaghus:  MarHuTHBIE TOJIIOCA 3€MJIM, 3aJI€KH MArHUTHBIX DY,
($oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHUH.

Texnonoeus.: TUHUM IIEKTPOINEpeiayd, TEHEPATOP EPEMEHHOTO TOKA,
ANEKTPOABUTATENb, MHAYKIIMOHHAS NI€Yb, paiap, paAUONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-nieus, MpOEKIIMOHHBIN aIllapar, BOJOKOHHAS OITHKA,
coJiHeYHas barapes.



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

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO 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 MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TIJI00aJIBLHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

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

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH 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

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B 00yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTUYECKUA OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEACATCITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHGOPMAIIUK Pa3IUYHBIX BUAOB U (GopM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpEeICTABICHHS ¥ BU3YaTH3allNH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh [EJIMd COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMIA pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOIIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

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

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TO4YKa, UHEpIHUaIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TENO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TEILIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cCoCylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUS ra3a B  H3oMpolieccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; NPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHHUS M EIUHMIIBI; YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXAaHUYECKOM DSHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSATH OCHOBHBIE TPUHLUIBI JCHCTBUS  MAalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJIeMy/3aady ¥ THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsT U HMCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEoOXOoJuMbIe JUJIsl €€ pelIeHus, MPOBOJUTH Pacué€rbl M OIEHUBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MpPU  pPELIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOU (DU3UKH: DJICKTPUYECKAsi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AJICKTPOMArHUTHBIE SBJICHHS (MPOIECCHI), HCMOB3YysS (PU3HYECKHE BEIMYUHBI:
AJICKTPUYECKUN 3apsjl, CHJia TOKa, DJICKTPUYECKOE HAMPSIKEHUE, DJICKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
MHOYKIWAST MarHuTHOrO MoJisg, cuia Ammnepa, cuna JlopeHna, WHAYKTUBHOCTH
KaTyIIKW, SHEPTUsl JJICKTPUYECKOr0 M MArHUTHOrO TMOJIEW, MEPUO] W YacTOoTa
KoJieOaHWM B KojebaTeIbHOM KOHTYpE, 3apsij W Ccujla TOoKa B IpoIecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJICOaHUM, NpH ONMHCAaHWHU IPABUIBLHO
TPaKkTOBaTh (HU3NYECKUN CMBICT HUCIOJIb3YEMbIX BEJIWYUH, WX OOO3HAYCHUS U
€UHULIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIUYUHY C
JPYTrMMU BEJIMYUHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIONIB3Yys (U3MUECKHE
3aKOHBI M TIPUHILMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapajlieIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHna, 3aKOH BJIEKTPOMAarHUTHOM



UHAYKIUHA, TPUA OSTOM pPa3iIdyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAXKEHUE U YCIOBUS (TpaHUIlbl, 0071aCTH) MPUMEHUMOCTH;

ONPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIUU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CcuJibl AMrepa u cuibl Jlopenna;

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (DU3MYECKUX SBJICHUN U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEPEHUH: MPHU 3TOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBIIAThH MPAMbIE U KOCBEHHBbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUMX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX  M3MEPEHHUH: MpU STOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH ()M3MYECKUX BEIUYHMH B BHUJAE TaOMUL U
rpauKoOB, AENATh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax Yy4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U MPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCHOJIB3Ys (PHU3UUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKON BEJIMYMHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3YyYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJI30BaTh ~ MpPU  PEIICEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPECTABJICHUS YYEOHOW W HAy4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOJIy4aeMyt0 HH(POPMAIUIO;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAIMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH,

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbS M COOJIIOJIEHHUS HOPM 3KOJOTMYECKOIO
MOBEJCHUS B OKPY KaIoIlel cpejie;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIIEMBI.

K koniy oOydenuss B 12 kJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpPOBHE JOJKHBI OTpaxaTb C(OPMUPOBAHHOCTh Yy OOyYAIONIMXCS YMEHUM:
JEMOHCTPUPOBATh HA TPUMEpPAX poOJb U MeCTO (PU3MKH B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKHU M
TEXHOJIOTUH, B TMPAKTUYECKOW IEATEIBHOCTH JIOAEH, LUEITOCTHOCTh M €IUHCTBO
(¢bu3nYecKol KapTUHBl MHUPA; YYUTHIBATb TPAHUIBI TPUMEHEHHS H3YyUYECHHBIX
bu3nUecKux MojeNel: TOYEUHBIH SJEKTPUUYCCKUN 3apsij, JIyd CBETa, TOUCUHBIN
HUCTOYHUK CBETa, /IcpHas MOJAENb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO Sijpa MpU
perieHUN (U3NYECKUX 3aJlay; pacrno3HaBaTh (GU3HUECKUE SBIICHUS (TPOIECCHI) U
OOBSICHSITh MX Ha OCHOBE 3aKOHOB DJICKTPOJMHAMUKH M KBAaHTOBOW (DU3UKHU:
ANIEKTpUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE
JNEUCTBUSL TOKA, B3aUMOJICHCTBHE MArHUTOB, JJCKTPOMArHWTHAs WHAYKIUA,
JEWCTBUE MArHUTHOTO TMOJiI Ha MPOBOJHUK C TOKOM M JABUXKYIIMICS 3apsi,
AJIIEKTPOMATrHUTHBIE KOJICOAHWS U BOJHBI, TMPSMOJMHEHHOE pPaclpOCTpaHECHUE
CBETa, OTpaKEHHUeE, MperoMiieHne, nHTephepeHIus, Tudpakiuus 1 MoJSpru3aIus
CBeTa, aucrepcus cBera, porornekrpuueckuii r3ddexr (pororddekr), cBeToBOC
JABJIEHUE, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTpa aToOMa BOAOPO/IA, ECTECTBEHHAs
U MCKYCCTBEHHas PaJIMOAKTUBHOCTH; OMUCHIBATh U3yUYCHHBIC CBOWCTBA BEIIECTBA
(3JIeKTpUYECKHE, MArHUTHbBIC, OINTUYECKHE, DJICKTPUYECKYI0 IPOBOJAUMOCTh
pPa3JIMUHBIX CPEA) U DJICKTPOMATHUTHBIC SIBJIEHUS (MPOILECCHI), HCIOIb3Ys
dbu3nuecKkue BETUYHMHBL DJICKTPUYECKUN 3apsll, Cujila TOKa, DJIEKTPUUYECKOE
HalpsoKeHWE,  AJIEKTPUYECKOE  CONPOTHUBIICHUE, PA3HOCTh  MOTEHIHAJIOB,
ANEKTPOJBIKYINAsT Ccuja, paboTa TOKa, WHAYKIMS MAarHUTHOTO TOJs, CHJia
Awmnepa, cuna JlopeHnia, ”HAYKTUBHOCTh KATYIIKH, YHEPTUS AIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MEepUod U 4YacToTa KoyeOaHWuil B KoJieOATEIbHOM KOHTYpE,
3apsA] U CHJIa TOKa B MPOLIECCE TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KOJIEOaHUM,
(bOKyCHOE pacCTOSTHUE W ONTHYECKas CWia JIMH3bl, IPU OMUCAHWUU MPaBUIBHO
TpakTOBaTh (U3MUECKUN CMBICT HCIOJIb3YEMBbIX BEIUYHMH, WX OO0O3HAYCHUS W
CMHMUIIBI, YKA3bIBATh ()OPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NUECKYIO BEIHUYUHY C
JPYTMMH BEIMYMHAMH; OMUCHIBATh U3YYCHHBIE KBAHTOBBIE SIBIICHUS U MPOLIECCHI,



UCTIONIB3Ys (PU3WYECKUe BETUYHMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETA, SHEPIHsi U UMIIYJIbC (OTOHA, MEPUOJ TOJypacnaja,
OHEPrus CBS3M ATOMHBIX SJiep, MpPU ONUCAHUU TMPABUIBHO TPAKTOBATh
(bU3MYECKUI CMBICT HCIONb3YEMBIX BEIMYMH, MX OOO3HAYEHUS UM EIUHUIIBI,
yKa3bIBaTh (POPMYIIBI, CBSA3BIBAIONINE TAHHYIO (PU3UYECKYIO BENTUUYUHY C APYTUMU
BEJIMYMHAMH, BBIYHCIATH 3HAUCHHE (U3NYECKON BETUMYMHBI, aHAIU3UPOBATH
duznyecKue Mpouecchl U SIBICHUS, UCTIONb3Yys (U3NUYECKUE 3aKOHBI U IPUHIIUIIBL:
3akoH OMa, 3aKOHBI TMOCJIEIOBATEIIbHOTO M MAPAUICIbHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKOH SJIEKTPOMArHUTHOM WHIYKIIMH,
3aKOH MPSIMOJIMHEMHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPA)KEHUS CBETa,
3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEHUE DifHImITeHa nns porodddekra, 3aKoH
COXpaHEHHUS OJHEPruH, 3aKOH COXpaHEHUS MMIIYJbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPAaHEHHs] MacCOBOTO YHCIa, OCTynathl bopa,
3aKOH PaIMOaKTUBHOTO pacmaja, MpH 3TOM pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE M YCIOBUS (TpaHULbI, O0OJACTH)
MPUMEHUMOCTH; OTPEEIATh HAIPABICHUE BEKTOpPA MHAYKIIMM MAarHUTHOTO TTOJIS
MIPOBOJITHUKA C TOKOM, CHJIbI Ammepa u cwibl JIopeHia; CTpOUTh U OINUCHIBATH
U300paKeHHEe, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKON JIMH30H; BBINOJIHSATH
OKCIIEPUMEHTHI 10 HCCIEAOBAHMI0 (DU3MUECKHX SBJICHHA W TIPOIECCOB C
UCTIOJIb30BaHUEM TPSMBIX M KOCBEHHBIX M3MEPEHUU: TPU ITOM (POPMYITUPOBATH
npoOJieMy/3ajady ¥ TUIIOTE3y Y4€OHOIro IKCIEPUMEHTA, COOMpaTh YCTAaHOBKY U3
NPEJIOKEHHOTO 000pY/A0BaHUS, TMPOBOAUTH OMBIT W (HOPMYITHPOBATH BBHIBOMBI;
OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIEC U3MEPEHUS (PU3UUECKUX BEIUYHH, IPU STOM
BBIOMPATh ONTUMAIBHBIA CIIOCO0 M3MEPEHUS M UCTIOIh30BaTh U3BECTHBIE METOJIbI
OLIEHKM TIOTPELIHOCTEN HW3MEpEeHUll; HCCIeNoBaTh 3aBUCHUMOCTH  (DU3HUECKUX
BEJIUYMH C HCIOJIb30BAHUEM TPSIMBIX HM3MEPEHHM: MPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUpPOBATh pe3yNbTaThl IMOJYYCHHOH 3aBUCHUMOCTH (PU3NIECKUX
BEJIMYMH B BHJe TaOmuI[ W TpaduKoB, [elaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHMS; COOJIIONATh TpaBuia O€30MacHOro TpyJda MpU MPOBEICHUU
UCCIIEJOBaHUM B paMKaX Y4eOHOTO 3KCIIEpUMEHTA, yUeOHO-UCCIEI0BATENbCKON U
MPOCKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM W3MEPHUTENbHBIX YCTPOUCTB U
71a00paTOpHOTO 0OOPYIOBAaHMS;, pEIIaTh PAcUETHHIE 3a/Jaydl C SIBHO 3aJaHHOU
bu3znyeCcKoil MOJEINbI0, UCTIOJB3YS (PHU3HUECKHUE 3aKOHBI M MPUHLHUIIBI, HA OCHOBE
aHaju3a yCJIOBHUS 3a/1aud BhIOMpaTh (PU3NYECKYIO MOJICIb, BBIJAEIATh (hU3UUECKUE
BEJIMYMHBI U (HOPMYIIbI, HEOOXOMUMBIEC i €€ pelIeHHs, TPOBOAUTH PAcu€Thl U
OLICHWBATh PEATBHOCTH MOJYUYEHHOTO 3HAYCHHs (PM3UUYECKON BEIMUYMHBI, PeIlaTh
KaueCTBEHHbBIC 3aJ]a4M: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IIETIOUYKY
paccyXJIeHUl ¢ OMOpOW Ha W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUYECKUE



SBJICHUS; UCIOJB30BAaTh TMPHU PEIIEHWH Y4EOHBIX 3aJady COBpPEMEHHbBIE
uH(OpPMAIMOHHBIE TEXHOJOTUHU ISl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIIPETALUU
U TpeJICTaBJICHUs] y4eOHON U Hay4YHO-TIOMYJSIpHOU MH(OpMAIUK, MOJTYy4YEeHHON U3
pa3IMYHBIX  HWCTOYHUKOB, KPUTHYECKHU aHAJM3UPOBATh  MOJIYyYaeMYIO
uHopMaIuio; OOBSCHATh TPHUHIMIBI JTEWCTBHS MAalluH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3jinyaTh YCJIOBHS MX O€30IACHOTO HCIIOIb30BaHUS B
MOBCEIHEBHOMN U3HU; MPUBOJIUTH NMPUMEPHI BKJIAAa POCCUNUCKUX U 3apyOEkKHBIX
yu€HBIX-(DU3UKOB B pPa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI; UCIOJIb30BATh TEOPETUUECKUE 3HAHUS
no (u3uMKe B TOBCEIHEBHOW >KM3HU HJsi oOecredeHusi Oe30MacHOCTH TNpU
oOpalieHu ¢ NpuOOpaMU W TEXHUYECKUMHU YCTPONCTBAMHU, IJISI COXPAHECHHUS
3I0pOBbsI M COOJIIOJIEHUS HOPM SKOJOTMYECKOTO IMOBEAEHUS B OKpYXKarolen
cpene; paboTaTh B TpylIie C BBINOJHEHUEM PA3IMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATH PabOTy TPYIIIbI, PAUUMOHAIBHO pacHpenensTh OOSA3aHHOCTH U
IJIAaHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJIEKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pACCMAaTPUBAEMOM TIPOOIIEMBI.
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bu6mmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia 6 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 17
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 5 bubnmoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL ! 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 4 bubnuoreka [IOK

®da30Bble IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

34



11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
11 IEKTPOCTATHIA 6 https://m.edso0.ru/7f41bf72
[TocTostHHBIN 351eKTpUYECKH TOK. TOKH B bubnnorexa [HOK
1.2 10 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
13 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 7 bubnnoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 23
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
91 MexaHnyeckne U 3J€KTPOMarHuTHbIE 5 bubnunoreka [JOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
MexaHu4ecKue U AIEKTPOMAarHuTHBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
Uroro no pazgeny 11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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12 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uupposere)
Ne n/m NPOrpaMMBI B Kontpoasnbie | Ilpakrnueckue | 00pasoBaTelbHbIe
cero padoThI padoTbI pecypcnl
Paznea 1. JIEKTPOJANHAMUKA
MarnuTtHoe nosie. DIeKTPOMarHuTHas bubnmnoreka [HOK
11 WHTYKIIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJTHBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubmuoreka [JOK
2.1 KOJICOaHUsI 9 1 https://m.edsoo.ru/7f41c97c
MexaHnyeckue 1 3IeKTPOMarHUTHBIE BOJTHBI bubnmnoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
23 10 3 but6mmoreka [IOK
' Onrria https://m.edso0.ru/7f41c97c
Uroro mo pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI cIEIIUAIBHON TEOPUHU bubmmoreka [JOK
31 OTHOCHUTEIILHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

. bu6muoreka [IOK
4.1 DIJIEeMEHTHI KBAHTOBOW OITHKHU 6 https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edso00.ru/7f41c97c
bubnunoreka LIOK
43 ATOMHOE 511pO 5 https://m.edso0.ru/7f41c97¢
Utoro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubnunoreka LIOK

5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3IUKU 7 httos://m.edso0.ru/7f41c97¢
Uroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06maroree MOBTOPEHUE 4 hﬁH6_H norexa HOK

ps://m.edso0.ru/7f41c97c

Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
ara uudposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusuka — HaykKa O MpUpoe.
1 Hayunnie MCT(}),K bl nofHapHIfﬂ 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY’KaloIero MUpa
MexaHn4eckoe JBHKEHUE.
5 OTHOCHUTENIBHOCTh MEXaHUYECKOTO 1 bubnuoreka [{OK
nekenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
3 PaBHOMEpHOE IPAMOJIMHEWHOE 1 bubmmnoreka HOK
JBU)KEHUE https://m.edso0.ru/ff0c3620
4 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubmmoreka HOK
JIB)KEHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe najeHue. Y CKopeHue 1 bubnnorexa [JOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.
6 JIBr>kKeHHE MaTepUaIbHOM TOUKH 110 1 bubmorexa [TOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[IpuHOKT OTHOCUTENBHOCTH
7 lanunes. UHepiraibHbIe CHCTEMBI 1 bubmorexa [JOK
' pHv https://m.edsoo.ru/ffOc3be8
orcueta. [lepBbiit 3akoH HeroToHa
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Macca tena. Cuia. [lpunnun

ITorenumanpHas >HEPrus Tea
BOJIM3M IOBEPXHOCTH 3eMITU

8 Cynepro3uiuu cui. Bropoii 3akox bubmorexa LIOK
yHep H ' p . https://m.edsoo.ru/ff0c3be8
HeroTtona ns MmatepuanbHON TOUKU
Tpernii 3axkoH HproTOHA 1U1s1 bubnnoreka [JOK

9
MaTepuaabHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TAroreHus. Cuna

10 TsorecTH. [lepBas kocMudeckast bubmmorexa [JOK

P https://m.edsoo.ru/ffoc3d00
ckopocTs. Bec tena
bubmuoreka [{OK

11 Cuia octH. 3akoH ['yka.

YHpyr e https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

12 TpeHus. Cuiia COnpOTUBICHUS TPU bubnuoreka [IOK
NIBIDKECHUH TeNa B JKUJIKOCTHU WU https://m.edsoo.ru/ffOc3f76
rase
NMnynsc MmaTepralbHONM TOYKH,

13 CHUCTEMBI MaTEpUAJIbHBIX TOYEK. bubmuoteka [IOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBHYKEHNE
PaboTa 1 MOITHOCTb CHIIBI.

14 Kunernueckas sHeprust bubmmnoreka HOK
MaTepuaabHOH ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUH KHHETHYECKOWH SHEPTruu
[TorenmmansHas >HEPTHS.

[TorennumansHast SHEPTHsL YIIPYTO
HePTHA YIPYE BuGmiorexa LIOK
15 neGopMHUPOBaHHON NPY>KUHBI.

https://m.edsoo.ru/ffOc461a
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IloTeHuunansHbIE U
HEnoTeHIHaJIbHbIE CUJIbI. CBI3b
paboThl HEMOTCHITUATBHBIX CHUJI C

bubnunorexa LIOK

16 W3MEHEHUEM MEXaHUYECKOU https://m.edsoo.ru/ff0c478c
SHEPTHUH CUCTEMBI TeNl. 3aKOH
COXpaHEHUs MEXaHWYECKON IHEPTUr
[ToctynarensHoe U BpamiareabHOe

17 JBIKEHHE a0COIIOTHO TBEPOTO bubnunoreka LIOK
tena. MoMeHT cuiibl. [lnedo cumsbl. https://m.edsoo.ru/ff0c41a6
YcaoBust paBHOBECHUS TBEPIOTO Tela
KonTponbhas padota no teme

18 «Kunemaruka. Jlunamuka. 3aKOHbBI bubmmorexa [IOK

https://m.edsoo.ru/ff0c4b74

COXpaHEHHUS B MEXaHUKEY
OCHOBHBIC TIOJIOKECHHS

19 MOJIEKYJIIPHO-KNHETHYECKON bubmmnoreka HOK
Teopuu. XapakTep ABUKECHUS U https://m.edsoo.ru/ff0c4dc2
B3aUMOJICCTBUS YaCTHIl BEIIECTBA.

20 Uneansusiii raz 8 MKT. OcHoBHOE bubnmorexa LIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
TeruoBoe paBHOBeCHE.

21 Temnepatypa u €€ u3MepeHue.
[[Ixana temneparyp Llenbcus

99 YpaBHEHHE COCTOSIHUSA UACAIBHOIO bu6muoreka [JOK
rasza https://m.edsoo.ru/ff0c511e
I"azoBbIe 3akonbI. M30mpoiieccs B

23 WJIeaTbHOM Ta3e M uX rpaduaeckoe

npeaACTaBJICHUC
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Buyrtpennss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

bubnunorexa LIOK

24
CcrocoOkB! €€ n3MeHeHus1. Bunsl https://m.edsoo.ru/ff0c5952
TerIonepe1ayu
KomnmdaecTBo TermioTel u paboTa.

25 BHyTpeHHsIs SHEpTHUsT 0JTHOATOMHOTO bubmmorexa [JOK

yIp P https://m.edsoo.ru/ff0c5c36
UJeallbHOTO Ta3a
KonnyecTBo TemoTs! npu
26 Teruionepenade. AanadaTHbIN bubmmorexa [JOK
pedase. Al https://m.edsoo.ru/ffoc5c36
poIiecc

97 [TepBblii 3aKOH TEPMOAMHAMUKHU U bubnnoreka [JOK
€ro MPUMEHEHHE K U30Mpolieccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccoB B

28 npupojie. Bropoii 3akoH brbmmorexa LTOK

PHpOZE. P https://m.edso0.ru/ff0c6230
TePMOJTUHAMUKU
ITpuanun neictus u K11
29 Telj'IJIOBOfI MaIITUHbI HI/IKJ‘IHKa HO U bubmorexa LOK
' p https://m.edsoo.ru/ff0c600a
ero KIIJ{
KonTponbhas padbota no teme
30 «Mounekynspras puznka. OCHOBEI bubmmorexa [TOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

31 [TapooGpazoBaHue U KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenue u kuneHue. https://m.edsoo.ru/ff0c63b6
AOcComoTHas U OTHOCUTEIbHAS

32 BJIQXKHOCTh BO3yxa. HackleHHbI!
nap

33 Tépnoe Teno. Kpucrammmaeckue u bubnuotexa [JOK
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amopQHbIe Tena. AHU3OTPOIHS
CBOWCTB KpHUCTaLIOB. Kujakue
kpuctaiuibl. COBpeMEeHHbBIS
MaTepHuabl

https://m.edsoo.ru/ff0c65f0

[InnaBnenue n KpUCTATUIU3ALIMSL.

34 VY nenpHas TeIoTa IIaBICHUS. 1 bubnuorexa [IOK
Cybnumarnus. YpaBHeHue https://m.edsoo.ru/ff0c6708
TEIJIOBOTO OaslaHca
OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
Tema ypoxa Konrposbusie IIpakruyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcnl
DneKTpu3anus Tei. IINeKTPUIECKU
1 3apsa. JBa BUIA 3IEKTPUUECKHUX bubnnoreka [JOK
3apsi0B. 3aKOH COXPAHEHMUs 1 https://m.edsoo.ru/ffocbce
AIEKTPUUECKOTO 3apsia
BzaumopeiictBue 3apsioB. 3akoH
. . bubnuorexa [IOK
2 Kynona. ToueuHslii anekTpudecKuit 1
https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsk€HHOCTB AIEKTPUUECKOTO MOJIS.
3 [TpuHIUI CYyNEepIO3UITUU DIIEKTPUUECKUX bubmorexa HOK
P . yHep , P 1 https://m.edsoo.ru/ff0c6df2
nosieit. JIuauu HanpsKEHHOCTH
[IpoBOIHUKYM U AUDIIEKTPUKH B
4 3JIEKTPOCTATHYECKOM I10JI€ bubmorexa LHOK
P ] 1 https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
5 Pabora cuit anekTpocTaTuYecKoro mods. bubmuorexa [IOK
ITorennuain. Pa3sHocTh TOTEHIIHAIOB 1 https://m.edsoo.ru/ffOc6f00
6 OnekTpoéMkocTh. KoHneHcaTop DHeprus bubnuoteka [JOK
3apsHKEHHOT0 KOHAEHcAaTopa 1 https://m.edsoo.ru/ff0c7126
DNEKTPUYECKUN TOK, YCIIOBUS €r0
! cymectBoBanus. [locrosunsiii Tok. Cuna =~ 1

toka. Hanpsixenue. ConpoTuBIIeHUE.
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3akon OMa aJ1s yyacTKa Lenu

HOCJ’ICI[OB&TCJIBHOG " 11apaJljIeIIbHOC
COCIMHCHHUEC ITPOBOJHUKOB.

PaboTa 1 MOIIIHOCTP AJIEKTPHYECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7838

10

11

3akon Oma aiis nosiHoi enu. Koporkoe
3aMbIKaHHEC

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh

12

13

[HonynpoBoaHUKH, UX COOCTBEHHAS U
pUMecHas mpoBoAUMOcTh. CBoiicTBa
p—~n-niepexona. I1osynpoBoIHUKOBEIE
npudopbI

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa DJIEKTPOHHBIX ITYYKOB

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae

14

15

DIIEKTPUYECKHI TOK B pacTBOpax U
pacIiaBax 3JIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS JUCCOLMALIHS.
DIIEKTPOIIN3

DNEKTPUYECKUM TOK B ra3ax.
CamMocTosATenbHBIN U

bubnunorexa LIOK
https://m.edsoo.ru/ff0c82ba

bubnunoteka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

16

HECaMOCTOSTENIbHBIN pa3psal. MonHus.
[Tnazma

KonTponbhast pabota no teme
«nektpocratuka. [locTostHHBIN
ANEKTpUYECKU TOK. TOKH B pa3iuyHbIX
cpenax»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc8a8a

17

ITocTossHABIE MAarHUTHI U X
B3anMoecTBHEe. MaruuTHOE 1oJIe.
Bekrop maruutHON MHAYKUUU. JInHUM
MarHUTHOM MHIYKLIHUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9778

18

MarsuTHoe IoJie IMPOBOAHUKA C TOKOM.

OmneiT Opcrena. Bzaumopeiictsue
IMPOBOAHUKOB C TOKOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0c98fe

19

20

JleficTBMEe MarHUTHOTO IIOJIS Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

JleficTBMEe MarHUTHOTO IIOJIS Ha

JBUKYIIYIOCS 3apsKEHHYIO YaCTULLY.
Cuna Jlopenna. Pabota cunsl Jlopenia

bubmmoteka IIOK
https://m.edsoo.ru/ffOc9df4

21

DNeKTpOMarHuTHasT WHYKITHUS.
MarunuThsbiil notok. 9JC uHAYKIIMH.
[IpaBusno Jlenua. 3akox
ANEKTPOMATHUTHON UHAYKIIUU

22

NHaykTUBHOCTE. SIBIIEHME
camouHaykiuu. IJ1C caMOMHAYKIWH.
OHeprus MarHUTHOT'O TOJIS KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmorekxa [IOK
https://m.edsoo.ru/ff0ca600

23

KoHnTtponbHas pabota 1o Teme

but6mmoreka [IOK



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca600

«MarnurtHoe 1nosie. DJIeKTpOMarHuTHas
WHIYKLUSD)

https://m.edsoo.ru/ffOcad58

24

CBOOOTHBIC MEXaHNYECKHE KOJIeOaHusI.
lNapmonndeckue KoneOaHusl.
YpaBHEHHE FrapMOHUYECKUX
konebanuii. [IpeBpaienue sHeprun

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcaf06

25

Konebatenbubiit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B
U7CaIbHOM KO0JIeOaTeTbHOM KOHTYPE.
AHaJIOTUs MEXKy MEXaHUYCCKHUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubnuoreka [IOK
https://m.edsoo.ru/ffOcb820

26

27

28

29

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPTUU B UJICATTLHOM K0JIe0aTeTbHOM
KOHTYpE

[TpencraBienue o 3aTyXaroMIMX
KoseOaHusX. BeIHyKIeHHBIE
MexaHH4YecKHe Kojiebanus. Pe3onanc.
BI)IHY)KI[CHHBIG SHGKTpOMaFHI/ITHBIe
KoaeOaHus

ITepemenHbIi TOK. CHHYCOUAANBHBIN
[IEPEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUTUTYJTHOE U
JIEUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsHKEHUs

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

bubnuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbb86

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbd34

30

Mexanunueckue BOJIHEI, YCJIOBUA
pactpoctpanenus. [lepuon. CkopocTsb

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54

pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
[Tonepeunble U IPOJOJIBHBIE BOJIHbI

3Byk. CkopocTb 3ByKa. ' poMKOCTh

bu6nmoreka [IOK

31 3ByKa. Bricora ToHa. TemOp 3ByKa 1 https://m.edsoo.ru/ffOcccOc
DJeKTPOMarHUTHOE MOoJIe.

32 DJIEKTPOMArHuTHBIEC BOJIHBI, UX 1 bubnmnoreka HOK
cBoiicTBa U ckopocTh. [lkana https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI PaUOCBSI3U U TEJICBUACHUS.

33 PazButue cpeacTs cBszu. 1
Panuomoxkanms

34 KonTtponsnas padora «Konebanus u 1 Bbu6moteka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

12 KIIACC

KoauuecTBO 4acoB

Ne JlaTa DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka
n/n Bceero KP PP U3ydeHusl oOpa3oBaTeJibHbIE
pecypchl
bubmuorexa [JOK
HOCTO’IHHf’Ie MATHHTBI 11X https://m.edsoo.ru/ff0c977 8
1 B3auMoJielicTBHE. MarHUTHOE I10JI€. 1
BexTop MarHuTHOM MHAYKIIHH.
JIvHUKM MarHUTHON UHIYKIIUU
bubnunoreka LIOK
MarauTHO€E 1oJIe MPOBOJIHUKA C https://m.edsoo.ru/ff0c98f e
5 TokoM. OmbIT DpcTeaa. 1
B3anmopeiicTBre MpOBOJHUKOB C
TOKOM
bubnunorexa LIOK
3 Jlaboparopras pabota «syuenne 1 1 https://m.edsoo.ru/ff0c9sf e
MarHUTHOTO TIOJIST KATYIIKH C TOKOM
JlelicTBME€ MarHUTHOTO TTOJIS HA bubnuotexa [JOK
NpOBOAHUK ¢ TOKOM. Cuita Amrepa. https://m.edsoo.ru/ff0c9df
4 JlabopaTopHas pabota 1 1
«HUccnenoBanue nercTBUS
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
JleficTBEe MarHUTHOT'O MOJIS Ha
5 JBHKYILYIOCS 3apSKEHHYIO 1 bubmmoreka [JOK

yactuily. Cuia Jlopenna. Pabota

https://m.edsoo.ru/ff0c9df4
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cuibl JIopeHna.

OneKTpOMarHuTHas MHIYKLHS.
IToTOoK BEKTOpa MarHUTHOM
unaykuuu. DJ1C uHAyKIMU. 3aKoH
JJIEKTPOMArHUTHON MHIYKIUU
®dapanes

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df

JlaGopaTopHas paboTta
«HccnenoBanue sBIeHUS
AJIEKTPOMArHUTHON MHYKIIUN))

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal5 0

NunykTuBHOCTS. SIBIIEHUE
camonHaykuu. J1C
CaMOMHAYKIMU. DHEPTHUS
MAarHUTHOTO TOJISI KaTYIIKH C TOKOM.
DNEeKTPOMarHuTHOE IOoJIe

bubmmoteka IIOK
https://m.edsoo.ru/ff0ca60 0

TexHu4eckne ycTpoiucTBa U ux
IIPUMEHEHUE:
ITOCTOSIHHBIE MATrHUTHI,
3JEKTPOMArHHUTHI,
9JIEKTPOJIBUIATEIb, YCKOPUTEIIU
3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs N1eYb

10

O6o06maromuit ypok «MarautHoe
noje. DJIEKTpOMarHUTHasI
WHTYKIHSD

bubnunorexa LIOK
https://m.edsoo.ru/ffOcab8 2
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11

KonrponsHas pabora o teme
«MarHuTtHOE 1oJe.
DNeKTpOMarHuTHAsE MHYKIIUS»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad5 8

12

CB00OOIHBIE MEXaHUYECKUE
KosiebaHus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamienue 3aeprun

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcaf0 6

13

Jlaboparopras pabora
«HccnenoBanuie 3aBUCHMOCTH
Meproia MajibiXx KoJieOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYD.
CBoOOAHBIC PTIEKTPOMArHUTHBIE
KoJe0aHus B UIeaIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXTY MEXaHUICCKUMHU H
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb82 0

15

®opmyna Tomcona. 3akoH
COXPAHEHUS JHEPTUHU B UICATBHOM
KoJe0aTeIbHOM KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c 4
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[TpencraBieHre 0 3aTyXarOIIUX
KOJIEOaHUX.
BbIHYKICHHBIC MEXaHUYCCKUE

bu6mmoreka [IOK

16 kosnebanus. Pezonanc. https://m.edsoo.ru/ffOcbb8 6
BbIHYX/1€HHbIE 37IEKTPOMAarHUTHBIE
KoseOaHus
[TepemeHHBIN TOK. bubnnoreka [JOK
CHHYCOMIAIBHBIN IEPEMEHHbIN TOK. https://m.edsoo.ru/ffOcbd3 4
17 MOo1mHOCTh IEPEMEHHOTO TOKA.
AMIUINTYIHOE U JEUCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS
Tpancdopmarop. [IpousBosacTso, https://yandex.ru/video/
18 nepeaayda u nmoTpedaeHue preview/1537527766156
JIEKTPUYECKON SJHEPTUN 7154688
YCTpoiCTBO U MPAKTUUECKOE bubnuotexa [JOK
IIPUMEHEHHUE IEKTPUIECKOTO https://m.edsoo.ru/ffOcc32 4
19 3BOHKa, FeHepaTopa NepeMEHHOTr0
TOKQ, IMHUU AJIEKTpoIiepeaay
DKOJIOTrM4eCKHE PUCKU TIPU https://yandex.ru/video/
MIPOU3BOJICTBE AIEKTPOIHEPIHH. preview/5604721644002
20 KynbeTypa ucrnonbs3oBanus 58475

3JIEKTPOIHEPTUHU B MOBCETHEBHOM
KNU3HU
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MexaHn4uecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon.

bubnunoreka LIOK

21 CKkopocTs pacipocTpaeHHs 1 https://m.edsoo.ru/ffOccas 4
JuTiHa BoJIHEL. [lomepeynsie u
MIPOJI0JTHHBIC BOJTHBI
3ByK. CKOpOCTh 3ByKa. ' poMKOCTh
29 . yKa P yia. 1P bu6nmorexa LIOK
yia. https://m.edsoo.ru/ffOcccO ¢
BricoTa Tona. Tem0Op 3Byka
3JIGKT OMAarHuTHBLIC BOJIHBI, UX
23 CBOfIC’lI“)Ba 1 ckopoctsb. [1kama bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe O
SJICKTPOMArdHMuTHBIX BOJIH
IT aJINOCBS3 .
TGI.?IP;I;EHEII;LE AHOCBISH T https://yandex.ru/video/
24 p g i preview/1232337619975
a3BHUTHE CPEJICTB CBS3U. 3302273
Pagnomnokanus
o5 KonTponbnas padota «Konebanus bubnuoreka [IOK
W BOJIHBI» https://m.edsoo.ru/ff0cc6f 8
[IpssmonnHeHOE pacipoCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnoreka [JOK

Todeunblil ICTOUHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd35 0
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OTtpakenue cBeTa. 3aKOHbI

bubnunorexa LIOK

27 oTpaxkeHus ceera. [loctpoeHue https://m.edsoo.ru/ffOcd4e 0
M300paKeHU B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [loaHoe
28 BHYTPEHHEE OTpaKEHUE. bubmmoreka [JOK
[IpenenbHbIiA yroJ MOIHOTO https://m.edsoo.ru/ffOcd7f 6
BHYTPEHHETO OTPaKEHUS
Jlaboparopnas padota «3mepenue bubmmoreka [JOK
29 IOKA3aTeNs IPENOMIIEHHS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuit
30 B quH3e. o 51 na TOHKOprJIPIH3I)I Bubmrorexa OK
- PopMY ' https://m.edsoo.ru/ffocddl e
VYBenu4ueHue JTuH3bI
JlaGopatopHnas pabora
31 «HccnenoBanne CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloXHBINA COCTaB
32 6enoro csera. LIer. JlaboparopHas
pabota «HabmoeHue aucnepcuu
CBETa»
Nurtepdepennius ceta. udpakius BH6J?HOTeKa LHOK
33 ceta. JIHbpaKIHOHHAs PemETKa https://m.edsoo.ru/ff0ced? 2
34 IlonepeyHOCTh CBETOBBIX BOJIH. Bubsmorexa IIOK

[Tonsapuzanus cBera

https://m.edsoo.ru/ffOcf02 e



https://yandex.ru/video/preview/9553335589400390531
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://onlinetestpad.com/ru/testview/33436-fizika-11-klass-tema-33zakon-prelomleniya-sveta-polnoe-otrazhenie
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://onlinetestpad.com/ru/testview/33451-fizika-11-klass-tema-38-polyarizaciya-sveta-elektromagnitnaya-teoriya-sveta
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

Onrtuyeckue mpuOOPs U

35 YCTPOMCTBA U YCIIOBUS UX

0e301acHOTO IPUMEHEHUS
['panu1ibl TpUMEHUMOCTH

36 KJIACCUYECKON MEXaHUKH. bubnuorexa [JOK
[TocTynatel cienuanbHOU TEOPUU https://m.edsoo.ru/ff0cf86 2
OTHOCUTEITLHOCTH
OTHOCHTEBHOCTH bubnnorexa [{OK

37 OJTHOBPEMEHHOCTH. https://m.edsoo.ru/ffOcfa4 2

3ame1JIeHHe BpPEMEHH M COKpaIlleHHE
JUTUHBI

DHEprusi U UMITYJIbC bubmmoreka [JOK

38 pensITUBUCTCKON yacTulbl. CBA3b https://m.edsoo.ru/ffOcfc6 8
MacChl C SHEPrUeH U UMITYJIbCOM.
DHeprust NoKos
KontponbHas padota «OnrTuka.

39 OCHOI];BI cneulfanLHoﬁ TEOpUHU bubmorexa LOK

P https://m.edsoo.ru/ffOcf6f 0

OTHOCUTEILHOCTH
®otonsl. ®opmyna [1nanka. bu6muoreka [JOK

40
DHeprus U UMMIyibe GpoToHa https://m.edsoo.ru/ffOcfel 6
OTKpbITHE U HCCIIEOBAHUE BuG OK

41 dboTodrddexra. nbamorexa [

OnreiTel A. I'. CtoseToBa

https://m.edsoo.ru/ffOcffc 4
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3akonbl portorddekra. YpaBHeHHE

42 OiiHmTelHa 11 potodrddexra. bubnuorexa [IOK
«Kpacnas rpanuna» potosddexra https://m.edsoo.ru/ff0d015 e
HaBnenwne cBeta. OnbiTel 11. H.

43 JleGenena bu6nmorexa [IOK

’ . https://m.edsoo.ru/ff0d04a 6
XHUMHYECKOE JICHCTBHE CBETA
TexHnuyeckue ycTpoiicTBa u
MPaKTHYECKOE MPUMEHCHHUE:
44 (dhoTo3eMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
P C)

.5 eIIeHNE fa)laq o TemMe «DJIEMEHTBI Butmorexa LIOK
KBAHTOBOU OTITHII https://m.edsoo.ru/ff0d030 2
Mogens aroMa ToMcoHa. OBITHI

16 p ) bubmmoteka IIOK

€3¢p(op/a Mo PACCEAHMIO (L-HaACTHIL. https://m.edso0o.ru/ff0d091 a
[Inanerapnas mozens aroma
bubnunorexa LIOK

47 Hoctyxatst bopa https://m.edsoo.ru/ff0dOaf a
W3nyuenue u nornomieHue GOTOHOB

48 IIpU IIEPEXOJE aTOMA C OJTHOTO bu6muoreka [JOK

YPOBHsI DHEprUH Ha Apyrou. Buasl
CIIEKTPOB

https://m.edsoo.ru/ff0d0af a
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BoimoBele cBoMCTBA YacTHIl. BOTHBI
ne bpoia. KopryckyisipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto
COCTaBa PaIMOAKTUBHOTO U3JIyUYEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd 2

51

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBINA U MO3UTPOHHBIHN OeTa-
pacnan. 'aMmMmansiayyenue

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d116 2

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIin
peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTeTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d135 6
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OnemeHTapHble YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTonbl HAOMIOACHUS U
perucTpanuy 3J1€MEHTapHbIX YaCTHLI.
Kpyrusbiit cron «DyHnameHTanbHbIe
B3auMozeucTBusA. EAMHCTBO
(bu3nvecKoil KapTHHBI MUPaY

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e3 8

55

Bun 3Bésgnoro neba. Cosse3aud,
SIPKU€ 3BE3/IbI, TUIAHETHI, UX BUIUMOE
JIBHKEHHE.

ComnHeuHas cucteMa

56

Connne. ConHeuHass aKTHBHOCTb.
Ncrounuk sHepruu ConHua u 3BE3]1

57

3BE31bI, UX OCHOBHBIE
XapaKTePUCTHKH.

3BE3bI TITaBHOM
Mocne0BaTeIbHOCTH. BHyTpeHHEee
cTpoenue 3BE31. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUH U
spomronuu CoHIa U 3BE3]

58

Muneunsiii Ilyte — Hamma 'anakTuka.
[Tonoxenne n nBmxenne ConHua B
lNanaktuke. ['anaktuku. Y€pHbIe IBIPHI
B sAJlpax rajJakTUK
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https://onlinetestpad.com/ru/test/609373-osnovnye-kharakteristiki-zvezd
https://onlinetestpad.com/ru/testview/309166-nasha-galaktika-mlechnyj-put

59

Bcenennas. PazOeranue rajiakTuk.
Teopus

Bbousbiioro B3psiBa. PenukroBoe
U3JIy4CHHE.

MertaranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

KonTponbHas pabota «neMeHTHI
aACTPOHOMUU U acTPOPUIUKU»

62

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YyejoBeKa

https://www.youtube.co

63

O60o6maromuit ypok. Pois u Mmecto
(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPaA

https://www.youtube.co
m/watch?v=bBrcDgCwG?2
0

64

O6o06maromuit ypok. Poib
¢uznveckoii Teopun B HopMupoBaHUH
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa

65

O6o06matromuit ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUNA O IPUPOJE

https://yandex.ru/video/
preview/513901612836
8642202
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PesepBHbIil ypok. MarautHoe noie.

https://yandex.ru/video/

66 DIEKTPOMArHUTHASL WHAYKIHSA 1 preview/1252504868712
2247050
PesepBubiii ypok. Ontrka. OCHOBBI https://yandex.ru/video/
67 CHeIUaaIbHON TEOpUHr 1 preview/7425314062766
OTHOCUTEIILHOCTH 292075
68 Pesepnbrii ypok. KBanToBas ¢pusuka. 1 bubmmoreka [JOK
https://testedu.ru/t
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISI YYEHUKA

» Gusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoit H.A., AkninonepHoe oomecTBo «M31aTenscTBo
«IIpocBemienue»

» ®uzuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe odmiecTBo «M31aTenscTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

3agauu 1J1s MOATOTOBKHU K ojuMmraaam 1o ¢usuke. 10-11 kmaccsl/ B.A.
[IIeB1ioB/

TecTsl, 3aueThl, 00o00MIatone ypoku 1o ¢usuke: 10 kimacc /3opun H.N./
®usuka. 10 knacc. Yuumces pemats 3agaun. /JIykbsinos A.B./

ITpenmernspie onmummuanbl. 7-11 kmaccel. @usnka. /bapanosa H.U. u ap./

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET

https://m.edsoo.ru/7f416194

https://phys-ege.sdamgia.ru/

https://resh.edu.ru/
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