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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEAHEr0 OOIIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e cojepxkaHue yueOHoro npeamera «Pu3uka» 1mo rogam o0ydeHus..

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoapHbIN Kypc GU3HKK — cHCTEMOOOpa3yIomui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMA  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA 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
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

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

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

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE 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  YYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUMX BEJIWYUH 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



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud MpPakTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ 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
o0opy10BaHUE.

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
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OpPYAOBAHUS JIOJKHBI OBITh IHOCTPOEHBI 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 (OpMHUPOBAHHE HWHTEpPECA MU CTPEMIICHHS OOYYaIOIIUXCS K HaydyHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e Ppa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HAHHs U (POPMHUpPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (OpMHUPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3y4YeHHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (opMupOBaHHE YMEHHUIl OOBSACHATH SBICHUS C HUCIHOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMUpOBaHHE TPEIACTABICHUNA O POIU (UUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TPHOOPETEHHE  CHCTeMbl  3HaHMK 00  0o0mmMX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (GopMHUpOBaHHE YMEHUW TPUMEHSITh TEOPETUUYECKUE 3HAHUA  JUIs
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHME CIIOCOOOB pEHICHUS PAa3TMYHBIX 3aJad C SBHO 3aJaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TIOHMMaHUE (PU3NYECKHX OCHOB W TIPHUHIIMIIOB JEHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSITEJIBHOTO TJIAHUPOBAHMS U TPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JIaHWE YCJIOBHM ISl pa3BUTH YMEHUHN MPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0CcOOEHHOCTEM oOy4Jarouuxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — 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 TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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 W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
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 naBukeHUs 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 LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJBXEHUS U cuiia TpeHus nokos. KoadduuueHT Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas DHEPIuUsd YIIPYTo
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3HKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUSA 4YacTULl BemlecTBa. Mojaenu CTpOEHHUs ra3oB, >XHAKOCTEHM U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCYa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Ta3a. Buasl  Teronepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod MamuHbl. [{ukn KapHo um ero ko3 @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HHEpruu Tejaa MPH COBEPIIEHUU PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lnaBieHue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tela. ODJEKTpUYecKuil 3apsan. J(Ba Buaa HIEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUHA BIEKTPUUECKUX Mojel. JIMHUKM HanpskEHHOCTH 3JIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUibl TOKA U HATIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEpHAJlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Macnummnoe noje. INeKMpPOMAZHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOJAHMKA C TOKOM. KapTHa 5nMHUN HWHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHUE 3apSKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »snekTpuyeckoe TmoJsie. DJEKTPOJABIXKYIIASA CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMYA MArHUTHOTO TOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue CaMOMHIYKLIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: DIICKTPUYECKHUMI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPENAYUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHMKE M MEJIULIMHE, panaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpaxkxeHus: U NpeoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
IpeIOMJICHUE, TOSpU3anus, Tudpakius, THTephepeHITHS.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsmoiHENHHOE paclpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN IMOKA3aTelb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparomyie ¥ pacceuBaroniye JUH3BL. ToHKas mmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONTMHEHOE pacCIpOCTpPAaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETa.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3HEpru (OTOHA C €r0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpPOeHUS sAnpa. OTKpbeITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpobnemMbl W TEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOoieicTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKOB YacTHIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHYTpEeHHEe CTpOeHHe



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHast Oarapest.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 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, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKIEHUH, 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 TPAKIAHCKON MO3UIIMKU 00YYaIOIIEeTroCcsl KaK 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 00pa30BaTEIIbHON OpraHU3alNY;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MTOBEICHUS;

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 BOCIIMTAHMA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

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

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

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

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM 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 UHANUBUIYaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl 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 JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3adau (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METO/IOB [TO3HAHUS,;

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

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMAIUU (PU3NUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJECpXKaHUS B pazIMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOH JCATEIHHOCTH;
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 WM METOJIbl COBMECTHBIX IEHCTBHI C y4éToM 0OLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMI YYacTHUKOB, OOCYXJAaTh pe3yibTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

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

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIMH B 0O0JACTH
(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 CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS TO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

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

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

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

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
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 MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIHU CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

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



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJMHEUHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCAIMs, IUIABJICHUE, KPUCTAJUIM3alUs, KUTICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

ONMKCHIBATh MEXAHMYECKOE JBIKEHUE, WCIONb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrUsl XaOTUUYECKOrO JBIKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
NPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, UX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Ysd (PU3HUECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
MNPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasidyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOr0 OOOpYJOBaHUsS, MPOBOJAUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
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 MCCIIEI0BaHNUS;

coOiroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUIN 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,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JJOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YUYEOHOW U HayYHO-TIOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX 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 NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAKOLIEH CpeJie;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMAaTPUBAEMON MTPOOIIEMBI.

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

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO sijipa MPHU PEUICHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEWUCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMS CBETa, JAUCHEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYH0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosiHue U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3YA
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHMS M EIUHUIbI, YKa3bIBaThb (POPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3UYECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIHMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[IETIOYKY pacCyXIIEHHI C ONMOpoi Ha HM3YYCHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHONW MH(pOpPMAIUH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBATHO OLIEHUBATH
BKJIaJ] K&KIOT0 U3 YYaCTHUKOB T'PYIIbI B PELICHHE pacCMaTpUBaeMOM MPOOIEMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KonTpouabHbI IIpakTnyecku
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
e padoThl e padoThlI
pecypcsl
Paznea 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUS
bubmuoreka [JOK
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MONIEKYJIIPHO-KHHETUYECKOM bubmorexa [JOK
3.1 yop 9 1 https://m.edsoo.ru/7f41bf7

TEOpUn

2



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

bubmuorexa [JOK

3.2 OCHOBBI TEPMOTUHAMUKH 10 https://m.edsoo.ru/7f41bf7
2
ArperaTHbIe COCTOSTHHSI BEIIECTBA bubmoreia LOK
3.3 P ' 5 https://m.edso0.ru/7f41bf7
@da30BbIE IIEPEXOABI 5
Uroro no pazgeny 24
Paznen 4. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
41 DNeKTpocTaTuKa 10 https://m.edsoo.ru/7f41bf7
2
[TocTostHHBII ANIeKTpUYECKHi TOK. Toku B bubmorexa [JOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
pa3IMYHbBIX Cpeaax )
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P KoHnTposbHbI IIpakTnyeckn (ucpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
e padoThbl e padoThlI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosje. DJeKTpOMarHuTHasI bubmorera [JOK
1.1 11 1 3 https://m.edsoo.ru/7f41c97
AHAYKLIWS c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
Mexannueckue U DIEKTPOMAarduTHEIE Bubmiorexa HOK
2.1 P 9 1 https://m.edsoo.ru/7f41c97
KoseOaHus .
bu6mmorexa [IOK
MexaHn4yeckue 1 3JeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJIHBI
c
bu6mmorexa [IOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97
c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c97
c
bubmuorexa [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97
C
bu6mmoreka [IOK
4.3 AToMHOE PO 5 https://m.edsoo.ru/7f41c97
C
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 7
Pa3znea 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 O6o06maro1iee TOBTOPEHHE 4 https://m.edsoo.ru/7f41c97
c
Uroro no pazgeny 4
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Jlara
Ne undgposbie
Tema ypoka KonTpoabHbl IIpakTHyecku H3y'CHHU
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThlI e padoThl A
pecypcsl
®dusrka — HayKa O PUPOJE.
1 Hayunsie MeT(})]K bl HO?I,)HEI:HI/UI 1 bubmmorexa LIOK
yi a https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPa
Pounb u mecTo dusuku B
5 (OopMUPOBAHUN COBPEMEHHOM 1 bubnuoreka [IOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHuueckoe JBUKEHHE.
bubmuorexa [JOK
OTHOCUTETHPHOCTh MEXAaHUUECKOTO
3 1 https://m.edsoo.ru/ff0c350
nBwxenud. [lepemenienue, CKOpoCTb, 8
YCKOpEHHE B
. bu6mmoreka [JOK
PaBHOMEpHOE ITPSAMONIMHEHOE
4 1 https://m.edsoo.ru/ff0c362
JBUKEHUE 0
5 PaBHOYCKOpEHHOE NIPSIMOIMHEWNHOE 1 bubnuoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢
6 CBobogHoe maieHue. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.
. bubnmuotexa [JOK
7 JIBrKeHHe MaTepuaabHOM TOYKH 110 1

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHnIMn otHOCUTENBHOCTH [ anumes.

8 HuepruanbHble CHCTEMEI OTCYETA bubmorexa LHOK
prt N ’ https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuna. Ilpunmun
9 CYIIEPHO3UIINN CHII BpTo LcIn?I 3aKOH bubmorexa HOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproToHa 117151 MaTepHaIbHON TOYKH
10 Tperunii 3akoH HproToHa 1151 bubnuoreka [IOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna bubnuorexa [JOK
11 TskecTu. IlepBasg kocMudeckas https://m.edsoo.ru/ff0c3d0
CKOPOCTh 0
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tela https://m.edsoo.ru/ffOc3el18
Cuna tpenust. Koaddumuent tpenus.
13 Cuna czn OTHBJIGI({bI/Iq; rIIl U BI/I)P;CCHI/II/I bubmorexa [TOK
p pr A https://m.eds00.ru/ff0c3f76
Teja B )KUIKOCTH WU rase
[TocTymarenbHOe U BpalaTeabHOE
14 JBUKEHHE a0COMIOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. 11nedo cumnel. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO Tela
HNMnynec MaTepuanbHOU TOYKH,
CUCTEMBI MaTEPUAIILHBIX TOUYEK Bubmaorexa IJOK
15 p ' https://m.edsoo.ru/ff0c43d
NMiynbe cuiibl. 3aKOH COXPaHEHUS 5
uMIynbca. PeakTuBHOE TBU)KEHHE a
PaboTa 1 MOIIHOCTE CHJIBI.
Kunetnueckast sHeprusa MaTtepuaibHON Bubmzorexa LIOK
16 P p https://m.edsoo.ru/ff0c450

TOYKH. TeopeMa 00 U3MEHEHUH
KUHETHIECKOM OHCPIrun

2



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

17

[TorennmaneHas 3HEPrHUsl.
[ToTeHumanbHas F3HEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas sHEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

[ToTeHManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HETIOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOW SHEPTHU CHCTEMBI TEll.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MCHECHHUEM MEXaHUYECKON SHEPTUH
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO JKI'yTa

20

KonTponbnas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpAHEHUS B MEXaHHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b7
4

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHOoBCKOe
nsuxenue. Audpoysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTUL] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, )KUIKOCTEH
U TBEPABIX TEI

23

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas ABoraz[po



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TermoBoe paBHOBecue. Temneparypa

24 u e€ usmepenue. lllkana remneparyp
Lenscus
o5 Wneansueiii raz 8 MKT. OcHoBHOE bubmuoreka [JOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIiepaTypa Kak Mmepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [JOK
JBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota
98 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmorexa [IOK
rpaduyeckoe MpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
N bubnuotexa [JOK
cnocoObl e€ n3menenus. Koiamaectro
30 https://m.edsoo.ru/ff0c595
TEIUIOTHI U paboTa. BHyTpeHHss ”
SHEPrusl OJJHOATOMHOTO UAECATEHOTO B
rasa
bu6mmoreka [JOK
31 Buasl Tennonepenaun
A pel https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonunuecTBo TemioTs! npu bubmmorexa [JOK
p . https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunabaTHBIN TIpoliece
33 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TI0 bub6nuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IMPUMCHCHHUC K U30IIpoIcccamM

https://m.edsoo.ru/ffOc5efc

HeoOpaTumocTs nporeccos B

bu6mmoreka [IOK

34 npupoze. Bropoi 3akon https://m.edsoo.ru/ff0c623
TEPMOINHAMUKI 0
35 [Tpuniun nevicteust u KII/ TenmoBoit bubmuorexa [JOK
MaIlIUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1JI
37 DKoJ0ru4ecKue npooIeMbl
TEIUIOHEPTETHKU
. bu6mmoreka [IOK
O6o6maromuii ypok «MoneKkyspHas
38 THAToTI™ P yIop https://m.edso00.ru/ff0c693
¢duznka. OCHOBBI TEPMOAMHAMUKI g
KoHTposbHas pabora 1o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI))
ITapooOpa3zoBanue U KOHACHCAIUA bubmaorexa IJOK
40 POODP ’ https://m.edsoo.ru/ff0c63b
Hcnapenne n kunenue 6
AOcCoNOTHAs 1 OTHOCHUTEIIbHAS bu6mmorexa [IOK
41 BJIQ)KHOCTH Bo31yxa. HachlmeHHbIN https://m.edsoo.ru/ff0c64d
ap 8
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpUcCTa/IoB. XKujakue https://m.edso0.ru/ff0c65f0
Kpuctayibl. COBpeMEHHbIE MaTepPHAITBI
[TnaBneHue M KpUCTAITA3AITHSI. bubnmoreka [JOK
43 VY nenpHas TEILIOTA IIJIaBICHU. https://m.edsoo.ru/ff0c670

Cyb6numarus

8



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

bubmuoreka [JOK

44 YpaBHEeHHE TEIJIOBOTO OanaHca https://m.edsoo.ru/ff0c682
0
DneKTpu3anus Tei. DINeKTPUIECKUun
45 3aps. JIBa BUIa dJIEKTPUIECKUX bubmorexa LOK
DAL A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBoIHWKH, TUDJIEKTPUKH B
46 H(I))JI OBOJHUKU 3aK(F))H COXpaHEHUS bubmorexa [IOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. TodedHBIN 31eKTPHISCKHI bubmorexa [JOK
Y ' p https://m.edsoo.ru/ff0c6ces
3apsia
Hanpsx€HHOCTB 31EKTPUYECKOTO
48 nons. [puHumn cynepno3uuuu bubnmnoreka [JOK
ANEKTPUYECKHUX ToeH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTU
Pabora cuit anekTpocTaTuyeckoro
49 nojig. Ilorennuan. PasHocThb bubmorexa [JOK
' At https://m.edsoo.ru/ffOc6f00
MOTEHIIHAJIOB
IIpOBOIHUKY U TUATIEKTPUKH B bu6mmorexa [IOK
50 AIIEKTPOCTATUYECKOM ITOJIE. https://m.edsoo.ru/ff0c701
JusnexTpuyeckas MpOHUIIAEMOCTb 8
bu6mmoreka [JOK
51 Onektpoémkoctb. Konmencarop https://m.edsoo.ru/ff0c712
6
DIEKTPOEMKOCTH TIIIOCKOTO
bu6mmorexa [IOK
52 KOHJIEHCATOpa. DHEPrusl 3apsyKEHHOTO

KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora "H3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

54

[TpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
arrapara, CTpyMHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma it
ydacTKa 1enu

56

[TocnenoBarenbHOE, TAPALIEIEHOE,
CMEIIaHHOE COEAMHEHUE
npoBoAHKKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

bu6mmorexka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune DJ1C ucTouHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

e3epBHbIN ypoK. KoHTposIbHAsK

P K

pabota o Teme "DnexTpoanHamuka" /
Bcepoccuiickas npoBepouHasi paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypox
«DNeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

61

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COINPOTHBIICHUS METAILJIOB OT
Temreparypbl. CBEpXIIPOBOAMMOCTh

62

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

63

[TonynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas npoBoaAuMOocTh. CBoiicTBa
p—~n-niepexona. I1osrynpoBoIHUKOBBIE
npuOopbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUYECKUN TOK B pacTBOPax U
pacriaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHALINS.
DIIEeKTPOIHN3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUYECKHI TOK B Ta3ax.
CamocTosTebHbIN 1
HECaMOCTOSTENbHBIN pa3psala. MonHus.
IInazma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U MX TPAKTUIECKOE
npuMeHeHne. [IpaBuia TeXHUKH
0€e30I1aCHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

67

KonTponbHas pabota mo Teme
«nektpocraruka. [locTostHHBIN
3NIEKTpUYECKUl TOK. TOKHM B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

Pa3JIMYHBIX CpCaax»

68 PesepBHeIil ypok. O000MIaOmMu ypok 1 bubnunoreka [JOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne flata uudposbie
/i Tema ypoka Beero KoHTpoJbHBI IIpakTHyeckn H3Yy'IeHH oGpasoBaTeIbHEIe
e padoThl e padoThlI ! pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMo/ieiicTBue. MarHuTHOE ToJIe. 1 bubnuotexa [JOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

) ToKkoM. OnbIT Dpcresa. 1 bu6nuoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padorta «/3yuenue 1 1 bubnmnoreka [HOK
MAarHUTHOTO IOl KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS HA
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JIaGoparopHas paboTa 1 1 bubmuoreka [JOK
«HccnenoBannue 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS HA

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpomMarauTHas HHAyKIUs. [loTok 1

BEKTOpa MarHUTHON uHAYyKIuu. I1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

WHIYKIKUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykiuu dapanes

JIaboparopHast pabota
«HccnenoBanue sIBICHUS
QJICKTpoMar HUTHOU HHIAYKIOUW

bubnunorexa LIOK
https://m.edsoo.ru/ff0cals0

NunykTuBHOCTS. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUH.
DHeprusi MarHUuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOBUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
UHIYKIIMOHHAs II€Yb

10

O60061maronuii ypok «Marauraoe
I10JI€C. SHCKTPOMaFHI/ITHaf[ UHIAYKOUS)

bubnuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo teme
«Mar"guTtHoe 110Je.
QHGKTPOMaFHI/ITHaSI I/IHILYKIII/ISI»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00O/1HBIE MEXaHUYECKUE
Konebanus. 'apMoHHueckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«MccrnenoBanue 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Koneb6arenbublit koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICUTFHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHUS SHEPTUH B UJICATBHOM
KoJ1e0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusAX. BbIHyX1eHHbIE
MexaHudeckue kojebanus. Pe3onaHc.
BbIHyX1eHHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

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

17

[lepemennsbiii Tok. CHHYCOMIANBHBIN
MepeMeHHbIN TOK. MOITHOCTH
MIEPEMEHHOTO TOKA. AMIUTUTYTHOE U
NEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsDKEHUS

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

18

Tpancdopmarop. [Ipoussoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

19

YCTpoUCTBO U MMPAKTUYECKOE
[IPUMEHEHHE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUU 3JIEKTpolepesayd

bu6anoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
NIEKTPOIHEPTUH B IOBCEAHEBHOMN



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

but6mmoreka [IOK

21
pacnpoCTpaHEHUs U JJIMHA BOJHEL. https://m.edsoo.ru/ff0cca54
[Tonepeunplie ¥ MPOIOJILHEBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bu6muoreka [IOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1lkana bubmorexa LOK
P ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubnuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubnuotexa [JOK
ToueyHslii UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 otpaxxeHus ceera. [loctpoenue bubmmorexa [TOK
P L P https://m.edsoo.ru/ffOcd4e0
M300paKeHUI B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpEeHHee oTpaxeHue. [IpenenbHblil bu6muoreka [JOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepenne bubnmnoreka [JOK

IMOKas3aTcyid MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunzsl. [locTpoenue n3odpaxxeHuil B

30 nuH3e. Dopmysa TOHKOU JIMH3BI bubmmorexa [JOK
+ POPMY ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JIaboparopHast pabota
31 «HccnenoBanue CBOWCTB
M300paXeHUI B TUH3AX»
Hucnepcus ceeta. CIOXKHBIN cOCTaB
32 6enoro csera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Wutepdepennms cera. Audpaxius bu6nuoreka [JOK
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka [HOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPHI U yCTPOCTBA
35 U YCJIOBUS UX 0€30MacHOTro
MIPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHuKH. [locTymarsl bubnuotexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTENbHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeiieHre BpeMEHH U COKpaIleHUE bubmmorexa TIOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON
38 yacTulbl. CBA3b MAacChl C SJHEPTUEN U bubnmorexa LOK
) p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHsl TOKOS
39 KonTposibHas padota «OnTuka. bubmmoreka [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI CIELIMATIBHON Teopuun
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonbl. opmyna [Mnanka. DHeprus

bu6nmmoreka [IOK

40
Y UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHUE Eu 1IOK
noImoTeKa
41 ) A.T.
(porosddexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akous! hotodddexra. YpaBHeHUE
42 BﬁHmTegHa J'Iq})ICb(I)OTOB(b(geKTa bubmorexa HOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JleOeneBa. XuMHUUECKOE IeiiCTBUE Bubmiorexa OK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MIPAKTUYECKOE IPUMEHEHHE:
44
¢boTorMeMeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUO
Pemtenue 3amay mo reMe «I€EMEHTEI Bubmorexa IIOK
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOMU OIITUKHN)» 2
Monens aroma Tomcona. OmbITE
46 Pezepdopaa mo paccesHuio 0-4acTuil bubmorexa HOK
peop p ' https://m.edsoo.ru/ff0d091a
[TnaneTapHas Mo/ieIb aTOMa
but6mmorekxa [IOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0d0afa
Nznyyenune u nornomenue ¢poTOHOB
i B ¢ bubanoreka [JOK
48 MIPH TEPEXO0/Ie aTOMa C OJTHOTO YPOBHSI

SHEPIruM Ha Apyroi. Buasl criekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BonaHoBrle cBOiicTBa yacTull. BoHEI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZOAaKTUBHOTO U3TyUYCHHS

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
nu3nydeHus. BnusHue
PaJMOAKTUBHOCTH HA YKUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

bubnuorexa [JOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepHsle peakunu. A nepHblit
peaktop. IIpoOaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1EPHOMN
JHEPIeTUKHU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbie YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
pErucTpalyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrieiii cton «®yHnameHTanbHble
B3auMoaercTBug. ENTMHCTBO
(bu3MUeCKOil KapTUHBI MUPAY

bu6anoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUS ACTPOHOMUMU.
[IpuknanHoOe 1 MUPOBO33PEHUYECKOE
3HaueHUE acTpoHOMuUU. Bun



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE31HOTO HeOa. Co3Be3aus, ApKHE
3BE&3/1bl, IUIAHETHI, HX BUIUMOC
npmxeHne. CoHevHas cucTeMa

56

Connne. ConHedHass aKTHBHOCTD.
Ncrounuk sHeprun CosHua U 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTTABHOM
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama 'anakTuka.
[Tonoxenue u nBuxenne CosHua B
l'anaktuke. ['anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

59

Bcenennas. Pazberanme raakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe nznyuenue.
MeraranakTuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acTPOPU3UKN»

62

O6o06maromuit ypok. Ponb puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
JeJIOBEKa

63

O60o6maromuii ypok. Pois u Mmecto




(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

64

O6o06maromuii ypok. Pomib
¢uznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN 0 (PU3NUYECKOI
KapTUHE MHUpa

65

Ob6o06maromuit ypox. Mecto
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

10.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpPax pojib U MeCTO (U3UKH B
(hopMUPOBaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHi, B PAKTUYECKOU IEATEIbHOCTH

moaei

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, MHEpLUHUalbHAas CUCTEMa OTCYETA, aOCOJIIOTHO
TBEPAOE TEJO, UICATbHBIN Ta3; MOJETU CTPOCHHUS Ta30B, )KUJIKOCTEH U
TBEPABIX TeJ, TOYCYHBIA JJIEKTPUYECKUU 3apsii — MpH PEIICHUU

¢bu3nveckux 3a1aq

10.3

Pacnio3naBate (pusnyeckue sBiIeHHS (MPOIECCHI) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYIIPHO-KHHETHYECKON Teopuu
CTpPOGHHUS BEUIECTBA W  DJJCKTPOAWHAMHKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIAHOE TMaJeHue
TeN, IBUKEHHE 10 OKPYKHOCTH, WHEpPIHs, B3aUMOJCHCTBUE TeT;
g ¢y3us, OpOyHOBCKOE JABM)KEHUE, CTPOCHUE JKUJIKOCTEH U TBEPIBIX
TeJ, U3MEHEeHHE 00bEMa Tell PU HAarpeBaHUU (OXJIAKIEHUH ), TETUIOBOE
paBHOBeECHe, UCTIApEeHUE, KOHJIGHCAIUs, MJIaBIeHUe, KPUCTAJUIM3aIlHs,
KHUIIEHHUE, BJIAXXHOCTh BO3AYyXa, MOBBIIICHHE AABJICHUS Ta3a IMPH €ro
HarpeBaHWHM B 3aKPBITOM COCYZAE, CBS3b MEXIy IapamMeTpaMu
COCTOSIHUS Ta3a B M30IPOIECCaX; ICKTPU3AIUS TEJ, B3aUMOJICHCTBHE

3aps/10B

10.4

OnucelBaTh MEXaHUYECKOE JBUKEHHE, HCIOJIb3yd (PU3NYECKUE
BEJIMYMHBI: KOOpPAWHATA, IyTh, NMEPEMELIEHUE, CKOPOCTb, YCKOPEHUE,
Macca Tela, CWIa, HWMIYJbC Tela, KUHETHYeCKas DJHEeprus,
MOTEHIIMAJbHAs DJHEpPrusi, MexaHudeckas paboTa, MeXaHH4ecKas
MOIIIHOCTb; IPU OMUCAHUH MPAaBUILHO TPAKTOBATh (PM3HUECKUN CMBICI
UCTOJb3yEeMBIX BEJIWYMH, UX OOO3HAYEHMS M EIUHHIIBI, HAXOJUThb
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUYUHY C IPYTUMHU

BeInM4YnHaMun

10.5

OnuceIBaTh HN3YUCHHBIC TCIIJIOBBIC CBOMCTBA TeJI M TEIIOBEIC SIBJICHUA,




UCTONB3Ysl (M3WUECKHe BEJIMYMHBI: JaBlIEHHUE Tasza, TeMIepaTrypa,
CpelHsisl KMHETHYeCKas 3HEPrusi XaOTHMUYECKOTO JBMXXEHHUS MOJIEKYI,
CpEeIHEKBaIpaTUYHAsl CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSS SHEprus, padoTa rasza, KodpUIUEHT MOJIe3HOro NeHCTBUS
TEIJIOBOTO  JIBUTATENsl; IMPU ONHMCAHUM TMPABWIBHO TPAKTOBATh
(u3MYECKUN CMBICT HCIIOJIb3YeMbIX BEJIMYWH, HX OOO3HAYCHUS U
€IMHUILIBI, HAXOIUTH (OPMYJIbI, CBS3BIBAIOIINE NAHHYIO (PU3NYECKYIO

BCIIMYHHY C APYTUMH BECIWYWMHAM

10.6

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTpUYECKUE  SBJIEHUS  (MPOLIECCHI), HCMONb3yd (U3HUECKUe
BEJIMYMHBI: NEKTPUYECKUI  3apsl,  JJIEKTpPUYECKOE  IIOJIE,
HanpspKEHHOCTh  MOJISA, IOTEHIMAJ, Pa3HOCTb IOTEHUHUAIOB; IMpU
OMMCAHUU MPABWILHO TPAKTOBATh (PUIUUECKHUII CMBICI HCIOJIb3YEeMBIX
BEJIMYMH, WX OOO3HAYEHUS U EIUHUIIBL, YKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIIME  JAHHYIO  (U3UYECKYI0 BEIMYMHY C  JIPYTHMHU

BEiIn4YnHaMu

10.7

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl W SBICHHS, HCIIONb3YS
¢u3nvecKkre 3aKOHBI M MIPUHIUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, |, 1
u |1l 3akonsr HproTOHA, 3aKOH COXpaHEHMsS MEXaHWYECKOH 3Hepruw,
3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEPIO3ULUH CUJI, IIPUHIIUIT
paBHONpaBUs HMHEPLUUAIBHBIX CHCTEM OTCYETa;  MOJEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeIHEN KHMHETHYECKON HSHEPruu TEIUIOBOTO ABM)KEHHS MOJIEKYJ C
abCOJIOTHON TeMIepaTypoi, MepBbIH 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPaHEHMs IIEKTPUUYECKOro 3apsna, 3akoH KyioHa; mpu sTOM
pasnuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_UpI, O6J'IaCTI/I) MNPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIC TPHUHIUIIBI JIEUCTBUS MAIlIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyaTh yCIOBHS UX 0€30MacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BhBIOMHATE SKCTIEPUMEHTHI IO HCCIEA0BAHNI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUIA; TIpU
aToM (GopMyaupoBaTh MpoOiemMy (3aady) W THUIMOTE3y y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEIOKEHHOTO

O60py,£[0BaHI/I$I, MPpOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

10.10

OCYHJ;CCTBJ'ISITB IpsAMBIC W KOCBCHHBLIC HN3MCPCHUMA (1)I/I3I/I'—ICCKI/IX
BCJIIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOFpCI.HHOCTCﬁ H3MepeHI/Iﬁ




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (U3MYECKMMH BEIWYMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUH; NPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yibTaThl IMOJYYEHHOH 3aBUCUMOCTHU
(bu3MYeCKUX BETUYMH B BUJE TaOIUI U rpaduKOB, J1e1aTh BBIBOJIBI 10

pe3yJibTaTaM HCCIIeA0BaHUS

10.12

CobmromaTe mpaBWiia  0O€30MAaCHOTO  TpyAa IpH  MPOBEACHUH
UCCIICIOBAaHU B  paMKax y4eOHOro JKCIEpUMEHTa, y4deOHo-
HCCIIEIOBATEIILCKOW U TMPOEKTHOM AEATEIIBHOCTH C HMCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M IPHHLHUIBI, Ha OCHOBE aHaJIN3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (DU3HYECKYI0 MOJedb, BBLAEIATH
(du3nyecKkrue BEIUYUHBI U (POPMYIIBI, HCOOXOAUMBIE I €€ PeleHus,
IIpOBOAWTD paCLIéTBI U OOCHHUBATH PCAJIbHOCTD IMOJIYYCHHOI'O 3HAYCHUA

(bu3nUecKoil BETUYNHBI

10.14

Pemrats Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaThb JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCTIOUKY paCCY)K,I[CHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

10.15

Hcnonp3oBaTe NOpU  peUIeHHH y4yeOHBIX 3a7ady  COBPEMEHHBIE
MHGOPMALIMOHHBIE TEXHOJIOTUM JUIsl IOMCKA, CTPYKTYpUPOBAHMUS,
WHTEPIPETAlMA W TPEJCTABICHUS Y4eOHOW M HAYYHO-TIOMYJISPHOU
nH(pOpMaLIMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHUKOB; KPUTHUYECKU

AHAIIU3UPOBATH MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

10.16

[IpuBonuTh mpHUMEpHl BKJIa/la POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIEIro

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

10.17

Hcnonb30BaTh TeOpeTUUYECKHE 3HAHUS O (DU3MKE B TOBCEIHEBHOU
KHU3HU 17151 oOecTiedeHns: 6e30MacHOCTH Mpu o0palleHnu ¢ mpubdopamu
U TEXHUYECKUMH YCTPONCTBAMH, JUISI COXPAaHEHHs 3JI0pOBbS U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MIOBEJICHHUS B OKpY Katollel cpefie

10.18

PaGorare B rpymnmne ¢ BBINOJIHEHHEM Pa3IMUYHBIX COLHUANBHBIX POJEH,
IUIaHUPOBaTh ~ pabOTy  TPYIIbI,  paldOHAIBHO  paclpeiesnsiTh
0053aHHOCTM M IUIAHUPOBATh JIEATENBHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, AJE€KBAaTHO OLICHMBATh BKJIAJ KaXXJOr0 M3 YYaCTHHUKOB

IpyMIbl B pelIEHHE paccMaTpruBaeMoil mpoOaemMbl




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ
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JleMOHCTpUpOBaTh Ha NpHUMEpPaxX poJib M MeCcTo (U3UKH B
(hopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOU JIEATEIILHOCTH

.]'IIOI[GIZ, OEJIOCTHOCTD U €AUHCTBO (1)I/I3I/ILI€CKOI71 KapTUHbBI MHUpPa

11.2

Y4YuTHIBaThH T'paHULIbI IPUMCHCHUA U3YYCHHBIX (1)I/I31/I‘16CKI/IX MOJICIICH:
TOYCYHBIN 3JICKTpI/I‘leCKI/Iﬁ 3apsan, SAACpHasA MOACIb aTOMa, HYKJIOHHAaA

MO/IEJIb AaTOMHOTO Sipa MPH peIIeHNH (pU3nIecKux 3aaa4d

11.3

PacnoznaBate (pusnyeckue sBiIeHHS (MPOIECCHI) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB  OJICKTPOJUHAMUKA W  KBAaHTOBOW  (DM3HKWU:
ANEKTPUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHUMHYECKOE,
MarHuTHOE  JIGHCTBHMSI  TOKa, B3aMMOJICHICTBHE  MAarHUTOB,
AJIEKTPOMArHUTHAsE WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIs Ha
MPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij, JJICKTPOMArHUTHBIC
KojeOaHWUs W BOJIHBI, MPSMOJUHEHHOE paclpOCTpaHEHHE CBETA,
OTpaXeHHe, TpeloMiieHue, HHTepdepeHuus, AuPpakmus U
MOJIIpU3allvsl CBETa, AUCIEPCHs cBeTa, (PoTodneKTpuueckuii ekt
(boTtoapdext), cBeTOBOE mMaBICHHE, BO3HUKHOBEHHE JMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HMCKYCCTBEHHas

PaauOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIE CBOWCTBAa BemecTBa  (DJIICKTPUYECKUE,
MarHuTHbIE, OMTHYECKUE, IEKTPUUECKYIO MPOBOJAUMOCTh Pa3IHUHBIX
Cpel) U DJIEKTPOMArHUTHBIE SBIEHUS (MPOLIECCHI), HCIOIB3YS
¢u3nueckre BENWYMHBL:  JJIEKTPUYECKUH  3aps, CHJla  TOKa,
ANIEKTPUUECKOE  HANpPSHKEHHWE,  DIIEKTPHUYECKOE  COMPOTHBIICHUE,
paszHocTh noTeHnuanos, J/IC, pabora Toka, WHIAYKIHS MarHUTHOTO
mons, cuia Awmmepa, cwia JlopeHa, WHIYKTUBHOCTH KaTYIIKH,
OHEPTUA IJJICKTPUICCKOI0 W MArHUTHOI'O l'IOJ'IeI\/’I, nepuoa M Yacrora
KoJiebaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CUjia TOKa B MPOIecce
TaQPMOHMYECKHX  DJIEKTPOMArHUTHBIX  KOJeOaHUH, (dhoxycHoe

PacCTOsAHUC U OINTHUYCCKAad CHJIa JIMH3bI; MPHU OIIMCAHUU IIPABUIIBHO




TPAaKTOBaTh (PU3MYECKHI CMBICT HCIOJIB3YEMbIX BEIMYHMH, UX
0003HaYeHUsT W EOUHMIBI, YKa3blBaTh (OPMYIbI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJIMYHUHY C APYTUMU BeTMYUHAMU

115

OnuceiBaTh HN3YUCHHBIC KBAHTOBBLIC SABJICHUSA U IPOLICCCHI, NUCIIOJIb3Ys
(bl/ISI/ILIeCKI/IC BCJIMYHHBI: CKOPOCTH JJICKTPOMArHWTHBIX BOJIH, IJIWMHA
BOJIHBI M 4YacTOTa CBE€TA, DHCPIrusa MW HMIIYJIbLC (bOTOHa, nepuon
mnojrypacmnanga, OSHEprus CBA3M ATOMHBIX A4C€p, HIpH  OINHMCAHUU
IIpaBHUJILHO TPAaKTOBATb (bI/I3I/I‘-IeCKI/II71 CMBICJI UCIIOJIB3YEMbIX BCJIMYHUH,
HX 0003HAYeHUs U CAWHUIBI; YKa3bIBaTb (bOpMYJ'IBI, CBs3bIBArOIIHEC
JaHHYIO (bI/IBI/ILIeCKYIO BCIWYHWHY C APYTHMHU BEJIINYHMHAMHU, BBIYUCIIATH

3HauUeHUE (PU3NICCKON BEITMIUHBI

11.6

AnanusupoBath (U3MYECKHE TMPOLECCHl W SBJICHUS, HCIOJb3Ys
¢usznyeckne 3aKOHBl M OPUHOUNBL:  3ak0oH OMma,  3aKOHBI
MOCTIEIOBATEIBHOTO W MAapaUICIbHOTO COCAMHEHUS IPOBOJIHUKOB,
3akoH JIxoyns — JleHna, 3aKOH 3JICKTPOMAarHUTHOW WHAYKIIUH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKCHHS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTeHiHAa A
dotorddekra, 3aKOH COXpaHCHHSI JHEPTHHM, 3aKOH COXpPaHCHUS
UMIYJIbCa, 3aKOH COXPAaHEHHS DIIEKTPUYECKOTO 3apsjia, 3aKoH
COXpaHCHHMs  MaccoBOr0  4YHcla, IOCTyJaTel  bopa,  3aKkoH
paZIMOAaKTHBHOTO pacmajga; TMpHd 3TOM  pa3iuyaTh  CJIOBECHYIO
(GhOpMYIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHUE M YCIOBHUS

(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGI[GJ'ISITI) HAIpaBJICHUEC BCKTOPAa HWHAYKIUHW MArduTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHua

11.8

Ctpouth ¥ ONHCHIBaTH H300paKEHUE, CO3[]aBAEMOE TUIOCKHM

3€pKaJIoM, TOHKOW JIMH301

11.9

BEIMOTHATE SKCIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PH3UUECKUX SIBICHUH U
MIPOILIECCOB C UCHOIb30BAHUEM IMPSIMBIX M KOCBEHHBIX U3MEPEHUil; mpu
3ToM (GopMyIHpoBaTh MpolieMy (3agady) M TUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  IPEIOKEHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcyiecTBiiATh MpsiMblE U KOCBEHHbIE M3MEpPEeHMs] (PU3MUEeCKHX
BEJIMYMH; MPH 3TOM BHIOMpATh ONTHUMAJIBHBIN CIIOCOO H3MEPEeHUs U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ H3MCpCHI/Iﬁ

11.11

HccnenoBaTth 3aBUCUMOCTH (DU3UYECKUX BEIHYMH C MCTOJb30BaHUEM

NpsAMBIX ~M3MEPEHU; TpU ITOM KOHCTPYHPOBATh  YCTAHOBKY,




(buKcupoBaTh PE3yAbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX
BEJIMYUH B BUJE TaOnMIl U rpaduKoB, JenaTh BHIBOABI MO pe3ysibTaTaM

HCCICOOBaAHUA

11.12

Cobnromate mpaBwiia 0€30MACHOTO  Tpyda TMPH  MPOBEICHHUU
UCCIIEOBaHMH B paMKaXx y4eOHOro OSKCIIEpUMEHTa, y4eOHO-
UCCIIEIOBATEIbCKON M MPOEKTHOW JAESTEIBHOCTH C HCIOJIB30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 00OPYAOBAHUS

11.13

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIETIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHajM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh (DU3MYECKYI0 MOJENb, BBIACIATH
(buznmvecKkrue BEIMYUHBI U (HOPMYJIbI, HECOOXOAUMBIC JIs €€ PEIICHMS,
MIPOBOAUTH PAcu€Thl M OI[EHUBATh PEATBHOCTH MOJIYYEHHOTO 3HAUYCHUS

(hU3HYECKON BETUIMHBI

11.14

Pemars Ka4yeCTBEHHbIC 3a/1a4H: BBICTPAaUBAaTh JIOTUYECKHU
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKIAECHUN C OMOpPOM Ha M3YUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/III€CKI/IG SABJICHUS

11.15

Wcnonp3oBaTh mpu  pelieHUd  yueOHBIX 3aJad  COBPEMEHHbBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUISI TIOHWCKA, CTPYKTYpUPOBAHMUS,
UHTEpOpETallMd M HNpPEJCTaBICHUs Y4eOHOW M Hay4YHO-TIONYJISPHOM
uHbOpMalKY, TOJIYYEHHOW M3 pPa3IM4YHBIX MCTOYHUKOB; KPUTHYECKU

aHAJM3UPOBAThH MOTydaeMyr0 HH()OpMAIHIO

11.16

OOBSCHATh MPUHIUIBI ACUCTBUS MAIIMH, TPUOOPOB M TEXHHUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIOJIb30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTh mpHUMEpHl BKJIa/la POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

Hcnonb3oBath TeopeTHdyeckue 3HaHUSA MO (U3MKE B IMOBCEIHEBHOMN
KHU3HU 17151 oOecTiedeHns: 6€30MacHOCTH Mpu o0pallieHnu ¢ mpubdopamu
U TEXHUYECKUMM YCTPOHCTBaMH, JUIsI COXPAaHEHHs 3]I0pOBbs U

COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Katollel cpefie

11.19

PaGorare B rpyrmme ¢ BHIMOJHEHHEM PAa3IMYHBIX COIMAIIBHBIX POJIEH,
MJIAHUPOBaTh  pabOTy  TPYNIBI,  palMOHAIBHO  paclpenemsiTh
00S13aHHOCTH W TUIAHUPOBATh JIEATEILHOCTh B HECTaHIAPTHBIX
CUTyalHUsIX, aJCKBAaTHO OLEHMBATh BKJIAJ KaXJOTO0 W3 YYACTHUKOB

IPYIIIBI B PELIEHUE pacCMaTpUBAEMOM MPOoOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pasnen
a

Koxa npoBepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoxae. HayuHnble
METO/1bl TIO3HAHUS OKpY’Karolero mupa. Pois
JKCIEpUMEHTAa W TEOpUH B  IpouLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue GU3NYECKUX SIBICHUH U
npoueccoB. Hayunsie runoressl. Gusnyeckue
3aKOHbl U TEOpUHU. |'paHUIbl MPUMEHUMOCTHU
(buzmuecKux 3aKOHOB. [Tpuniun
cooTBeTcTBUs. Ponb u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOMN Hay4YHOU
KApTUHBI MHpa, B MPaKTUYECKON

NEITENbHOCTH JIFOIEN

MEXAHUKA

##HPartH#KMIHEMATUKA

211

Mexanngeckoe JBHKCHHC. OTHOCUTENIHLHOCTD
MCXaHHUYCCKOI'o ABHKCHMA. Cucrema oTcuéra.

Tpaexropus

2.1 212

[lepemenienue, ckOpocTh (CpeHsiss CKOPOCTD,
MTHOBEHHAasi  CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOUYKM, UX MPOEKIMH Ha OCH
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEpEMENICHUH U CII0KEHNE CKOPOCTEN

2.1.3

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBWKEHUE. I'padpuxu
3aBUCHMOCTH KOOpJIMHAT, CKOpOCTH,

YCKOPCHUA, nyTn u NEpeMCIICHUS




MaTepUaIbHOU TOUKHU OT BpEMEHU

214

CBoOopaHoe majienue. Y CKopeHue CBOOOTHOTO

IagcHus

2.15

Kpusosmuelinoe nBuxeHue. PaBHOmepHOE
JBWKEHHE  MaTEepUaIbHOM  TOYKH MO
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

2.1.6

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHApSAJOB, LICNHBIE U PEMCHHbBIE

nepeadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MTHOBEHHOH  CKOPOCTH. HccnenoBanue
COOTHOUICHUSI MEXKIy IyTSIMH, IIPOUICHHBIMU
TEIOM 33  IOCJEIOBAaTEeNbHBIE  pPaBHbBIC
IIPOMEXKYTKU BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIKCHUU C HAa4YaJbHOM CKOPOCTBIO, PaBHOM
Hym0. M3yueHne NBH>KEHUS IapuKa B BA3KOU
KHUOKOCTH. V3ydyeHue  JBIWKEHUS  Telna,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

#iHPart## INHAMUKA

221

[TpyHIHD OTHOCHUTEIIbHOCTH ["anmunes.
Ilepebii 3axkoH Herotona. HMuHepuuanbHble

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cyneprno3uuuu

CHUJI

2.2.3

Bropoii 3akoH HproToHa Ui mMaTepHalbHOU
TOYKM B MHEPLHUAIBHOW CHCTEME OTCUYETa
(UCO). Tpermit 3akoH HeroToHa ans

MaTCpHaJIbHBIX TOUCK

224

3aKOH BCEMHPHOTO TAroTeHus. CHiia TSKECTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus




CKONBKEGHUST W CHJIAa  TPEHUS  TIOKOS.
Koaddunment tperns. Cuna cOmpoTHBIICHUS

IIpU ABHXKECHUU TEJIA B X KUJKOCTHU MJIU Irasc

2.2.7

HOCTyrIaTeJ'IBHOG M BpamaTC€JIbHOC ABHXKCHHUEC

abCOFOTHO TBEPIOTO TeTa

2.2.8

MOMGHT CHJIBI OTHOCHUTCJIBHO OCHU BpaIJ_IeHI/Iﬂ.
[Tnedo cunbl. YcioBUsS paBHOBECHS TBEPAOTO
teaa 8 UCO

2.2.9

TexHudyeckue  yCTpOMCTBA:  IOALIMITHMKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue paboThl. M3ydeHue NBUKCHUS
Opycka 10 HAaKJIOHHOM TIJIOCKOCTH IOJ
JICCTBUEM HECKOJbKUX cuil. MccnemoBaHue
3aBUCUMOCTHU CHJI YIIPYIrOCTH, BO3HUKAIOIINX
B JIepOPMHPYEMOW TPYKUHE M PE3MHOBOM
oOpasiie, OT BeIMYUHBI WX JaedopManuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpallilCHUA

2.3

###Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMmnynsc MarepuaabHOM TOYKH, CHCTEMBI

231 MaTepuaibHbIX TO4YeK. MmMmynsc cunsl u
M3MEHEHHE UMITYIIbCa Tella
232 3akoH coxpanenuss umnyiasca B MCO.
o PeakTuBHOE ABUXKEHME
2.3.3 Pa6ora cuibl
2.34 MOIIHOCTE CHIBI
935 Kunernueckas sHeprus MaTepuanbHON TOUKH.
o TeopeMa 0 KHHETHYECKOW SHEPTUH
[TorenmmaneHass sHeprud. I[loTeHnManbHas
236 SHEprus yIpyro nepopMupoBaHHON
o npyxuHbl. lloTeHIManbHAsE DJHEPrUs Teja
BOJIM3M OBEPXHOCTH 3eMIIU
9137 [loreHnmaneHble ¥ HENOTEHIMAJIbHBIE CHUIIBI.

CBi13b pa6OTBI HECMMOTCHIUAJIBHBIX CHII C




U3MCHECHUCM MEXaHUIeCKOMH SHEPIrun
CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA

MEXaHUYEeCKOM OHEpIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeckue ycTpONCTBA: IBUKCHHE PAaKerT,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuueckue pabotel. M3yuenue cBs3u
23.10 CKOpPOCTEM Tel Mpu HEYIpyroM yzaape.

HccnenoBanme cBsizu  pabOTBI  CHIIBI  C

W3MCHEHHEM MEXaHHYECKOU OHEpPIuu T€jia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.11

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUH. BbpoyHnoBckoe
neuxenue. uddysus. Xapakrep ABHKEHUS U

B33PIMOI[€I>1CTBI/I$[ HacCTull BEICCTBa

3.1.2

Mogenu CTpoeHMsI Ta30B, KUIAKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.1.3

Macca wMonekyn. KomnmdecTBo —BemiecTsa.

[TocTostHHas ABoraapo

3.14

TemmmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana temneparyp Lenscus

3.15

Monens  uapeanpHOoro  rasza.  OcHOBHoe
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM

TCOPHU UACAIBHOI'O ra3a

3.1.6

AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KUHETUYECKOW HHEPTUH TEMJIOBOTO JIBUKEHUS

yactul rasza. [llkama temneparyp KenbBuna

3.1.7

VpaBuenue Kianeitpona — Menaeneesa.

3akoH /lanbToHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOHCCCBI B NACAJIbHOM
ra3c¢ C IIOCTOSIHHBIM KOJIMYCCTBOM BCIICCTBA:

u3o0TepMa, H30Xopa, u3obapa




3.1.9

TexHnuueckue YCTpOIMCTBA: TEPMOMETD,

OGapometp

3.1.10

[Ipaktuueckue pabotsl. M3mepeHue macchl
BO3/JyXa B KJIaCCHOM KoMHate. MccnenoBanue
3aBUCUMOCTHU MEXY ITapaMeTpaMu COCTOSIHUSA

Pa3pEeKECHHOI0 ra3a

3.2

OCH

OBbI TEPMO/JMHAMMKHA

3.2.1

TepmoanHamuueckass cucremMa. BHyTpeHHss
SHEPTUsi TEPMOJMHAMHYECKOM CHUCTEMbI U

CIocoObI €€ H3MEHEHNS

3.2.2

KommyecTBo TENIoTH U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIILHOT'O Ira3a

3.2.3

Buapl Temnonepenayu: TEMJIONMPOBOIHOCTD,
KOHBEKIIMS, M3JIy4YeHUe. TernoéMKOCTh Tela.
VYnenpHas TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCILIOTHI IIPU TCILIOIICpCaauC

3.24

[TepBsiii 3axkoH TepMoauHamMuku. [Ipumenenue
IIEPBOI0O 3aKOHa  TEPMOJAMHAMHUKU K
uzonporeccam. ['padudeckas HHTepHIpeTanus

paboThI Taza

3.25

TenmoBble MamuHbl. [IpuHIMOBL  AEHCTBUS
TEIUIOBbIX MamuH. [IpeoOpa3zoBaHus sHepruu
B TemwIoBbIX MammHax. Koadduuuenr
nonesHoro  geiicteus  (manee — - KILJ)

terioBord MamuHbl. [{ukin Kapro u ero KII/]

3.2.6

Bropoi 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpoieccoB B MPHPOJE.
TertoBeie JIBUTATENH. DKOJIOTUYECKUE

HpOGJ’IeMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropasus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUITUOHCD

3.2.8

[IpakTuyeckue paboTsl. M3Mepenue ynensHoOM

TEIIOEMKOCTH




3.3

##HPar###AT'PETATHBIE COCTOSAHUA BEIIIECBA. ®A30BbIE

ITEPEXO/IbI

331

[TapoobpazoBanue u KOHJICHCAIIUS.
Hcnapenne W KumeHue. YelbHas TEIUIOTa
napooOpa3zoBaHusl. 3aBUCHMOCTH

TEMIICPATYPhI KUIICHHUA OT JaBJICHUA

3.3.2

AOconioTHAgS M OTHOCHUTEILHAS BIIAXKHOCTH

Bo3ayxa. HacelmeHHsli nap

3.3.3

TBépnoe TEJIO. Kpucrammueckue u
amopdHble Tena. AHHU3OTPONHS  CBOWCTB
KpHUCTAJIJIOB. >KI/IZ[KI/I6 KpuCTalJbl.

COBpeMCHHHC MaTCpHraIbl

3.34

IInaBnenue wu KpuUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

TexHudyeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETp,  TEXHOJIOTUU
IIOJIy4EHHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

[IpaxkTueckue paboThI. H3mepenune

BJIA)KHOCTHU BO3JyXa

SJIEKTPOAMMHAMUKA

4.1

##HPartH#IJIEKTPOCTATUKA

411

OnexTpuzauus Tel. DJIEeKTPUYECKHM 3apsi.

I[Ba BHUJId DJICKTPUUCCKUX 3apA10B

412

HpOBOI[HI/IKI/I, AUDJICKTPUKU n

MOJYTPOBOTHUKH

413

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

B3aumoneiicteue 3apsanoB. 3akon Kymnona

415

DIeKTpUYecKoe  IOJIe. HanpsxénnocTts
ANEKTPUYECKOTO OJIS. [TpuHnmn
CYHEpIO3ULINH. Jluann  HanpsHKEHHOCTH

QJICKTPHUYICCKOTO I10JIA

4.1.6

PaGora cwun SJICKTPOCTATHUYCCKOI'O  TIOJIA.




TTorennuan. PasHOCTE MOTEHITNAIOB

HpOBOI[HI/IKI/I U AUBJICKTPUKKW B IIOCTOSHHOM

4.1.7 JJIEKTpUYECKOM  moje.  Jludnexrpudeckas
POHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpaencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsHKEeHHOr0 KOHAEHCaTopa
TexHuyeckue  yCTpOMCTBA:  BJIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIEHCATOD,
KCEpPOKC, CTPYHMHBIN IPUHTEP
4110 [IpakTnueckue paboTHI. N3mepenue

SHGKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

HHHPar###TIIOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CyHICCTBOBaHHA IIOCTOAHHOI'O

421 3JEKTPUYECKOTO ToKa. Mictounuku Toka. Cuia
ToKa. [locTOosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DJEeKTPUYECKOe COMPOTHBIICHHE. Y IENbHOE
o COTIPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiebHOe,
o CMEIIIaHHOE COSIMHECHHUE TTPOBOTHUKOB
Pabota anexrpudeckoro Toka. 3akoH J[koyns
4.2.5
— Jlenua
4.2.6 MOMIHOCTH 3EKTPUUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DJIC) u
427 BHYTpPEHHEE COINPOTHBIICHUE MCTOYHHKA TOKA.
o 3akoH Owma qns1 TONHOW  (3aMKHYTOM)
aeKTprudecKkoi memu. KopoTkoe 3aMbIkanne
DJeKTpOHHAsS MIPOBOIMMOCTH TBEPIBIX
128 METAJJIOB.  3aBUCUMOCTH  COMPOTHBIICHUS

METaJJIOB oT TEeMITepaTypHhI.

CBepXIpoBOIUMOCTh




4.2.9

DJIeKTpUYeCKu TOK B Bakyyme. CBoHcCTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoAHUKHU. CobcTBeHHAs u
puMecHast POBOANMOCTD
oJIynpoBoAHUKOB. CBOHCTBa p-n Inepexoza.

[TonynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKUH  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JCCOLIMAIUS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMocCTOsITEIbHBIT U HECaAaMOCTOSATEIbHBIN
pa3psa. Pa3nuuHble TUIIBI CaMOCTOSATEIBHOIO

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA:! aMIIepMeTp,
BOJILTMETP,  peOCTaT, HCTOYHUKU  TOKa,
JJIEKTpOHArpeBaTeIbHbIE puOOpHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBI, TEPMOMETP
COINPOTUBIICHUS, BaKyyMHBII JO/1,
TEPMHUCTOPHI U (boTope3nucTopsl,

HOJ'IprOBO}IHHKOBLIfI Auona, raJJbBaHUKa

4.2.14

[IpakTnueckue paboTHL. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne OJIC uCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTusieHus. HaOmonenue

ANIEKTPOITH3a

11 KIIACC

Kon
pasnen

Koanposepsiemoro
3JIEMEHTAa

IIpoBepsiemble 371eMeHThI COACPKAHNUS




OJIEKTPOAMHAMUKA

4.3

#HHPar#H#MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHAA MHAYKIA

43.1

IlocTosannuple MarHutel. B3aumonelctsue

IIOCTOSAHHBIX MAarHuToB

4.3.2

MaruuTtHoe mone. Bexkrop MarHuTHOM
uHaykuuu.  IlpuHnun  cynepnosuuun.
JIuanm MarnutHOM wuHAyKiuu. Kapruna
JUHUM  MArHUTHOM  MHIAYKIUMK  TIOJS

IIOCTOSAHHBIX MAarHuToOB

4.3.3

MarHuTHOe TOJIe TPOBOJHHKA C TOKOM.
Kaprtuna nuHMIA 1ONS AJIMHHOTO TPSIMOTO
NPOBOJHUKA W 3aMKHYTOT'O KOJBIIEBOTO
IPOBOJHMKA, KAaTyIIKH € TOKOM. OmbIT
Opcrena. BzanmoaeiicTBue IpoOBOJIHUKOB C

TOKOM

434

Cuna Ammnepa, e€ MOyJIb U HAIIPaBIICHUE

4.3.5

Cuiia JlopeHua, €€ MOAyJb U HaIpaBJICHUE.
JIBro>keHue  3apsHDKEHHOM — 4acTUUbl B
OJIHOPOJIHOM MarHuTtHOM Tmoje. Pabota

cuibl JIopeHna

4.3.6

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpa MarHuTHOM HHAYKIIUU

4.3.8

OC WHIYKIHUU. 3aKkoH

3JIEKTPOMarHuTHOM nHAyKunn dapazaes

4.3.9

BuxpeBoe »snextpuueckoe mone. IJ[C
UHAYKIMM B HPOBOJHHKE, IBMKYLIEMCS
moCTYynaTeJibHO B OAJHOPOAHOM MAarHMTHOM

I0JIC

4.3.10

[IpaBuno Jlenna

4311

I/IH,ZLYKTI/IBHOCTB. SIBnenue CaAMOUHIOYKIHH.

OJ1C caMOMHAYKIIMA

4.3.12

9Heprm[ MAaroMuTHOrO II0JIs1 KaTymKWh C

TOKOM




4.3.13 DJIEKTPOMArHuTHOE TOJIe
TexHuyeckue yCTpPOHCTBA: MOCTOSHHBIC
MarHuTHI, AJIEKTPOMArHHUTHI,
4.3.14 3JIEKTPOJBUIATEb, YCKOPHUTENIHU
3JIEMEHTapPHBIX  YacCTHUIl, HWHIYKIMOHHAs
neyb
[IpakTrueckue paboTHI. N3yuenune
MarHMTHOTO TMOJsi KAaTyIIKH C TOKOM.
4.3.15 UccnenoBanue JelCTBUS  TOCTOSIHHOI'O

Mar"HuTa Ha paMKy ¢ TokoM. MccienoBanue

SABJICHUA OJICKTpOMar HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

#HHPartH#MEX AHNYECKUE U 9JIEKTPOMATI'HUTHBIE KOJIEBAHU A

.11

Konebarenbnast cucrema. CBoOOIHBIE
KojeOanus. ['apMoHMYEecKHe KojaeOaHusl.
[lepuon, uacrora, ammumTyga u ¢asza

KoJicOaHuit

512

[IpyxuHHBIH MasTHUK. MaremarudecKui

MasiTHHK

5.1.3

YpaBHeHHE TapMOHHUYECKUX KOJIeOaHUil.
Kunematuueckoe u IUHAMHAYECKOEe

OIMCaHME KOJIeOaTEILHOIO JABHIKCHU A

5.1.4

[Ipespamenue SHEPruu pu
FapMOHMYECKUX  KOJIeOaHUSX. Css13p
aMILTATY /b Kosie0aHui UCXOHOMN
BEJIMYMHBI C aMIUIUTyJaMu KosieOaHuil eé

CKOPOCTH M YCKOPEHUs

5.15

Konebarenbubiit  koHTyp.  CBOOOJHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHHs B
uaeaJbHOM  KONeOaTelIbHOM  KOHTYpE.
AHaorusT MEXIy MEXaHWYeCKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

5.1.6

3akoH COXPAaHCHUA SHEPIruu B UACAIIBHOM




KOJIeOaTeIbHOM KOHTYpE

2.1.7

BbIHyX/1IeHHBIE MEXaHUUYECKHE KOJIeOaHuUs.
Pesonanc. Pesonancnas KpHBasl.
BeinyxieHHbIE 3JIEKTPOMarHuTHbIE

KOJICOAHUS.

5.18

[lepemennbiii  TOok.  CHHYyCOUAANBHBIN

MIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOT O TOKA.
AMIIIUTYAHOE M JEHCTBYIOIIEE 3HAYECHHE

CUJIbI TOKA U HAITPSKCHUA

5.1.10

Tpanrcdopmarop. [IpounsBoacTBoO,
nepefaya U MoTpeOsIeHHe AIIEKTPUUYECKOM
SHEPTUM. OKOJIOTMYECKHE PHUCKH IpHU
MIPOU3BOJACTBE JJIEKTPUUECKON DHEPIUHU.
KynpTypa ncnonb3oBaHus 31€KTPOIHEPTUN

B HOBCEIHEBHOU XU3HU

5.1.11

Texunueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUIECKHUH 3BOHOK, JTMHUH

QJICKTpoIepcaaqd

5.1.12

IIpaktnueckne pabotel. MccaenoBanue
3aBHCUMOCTH TepuoJia MaJlblX KosieOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccnenoBanue nepeMEHHOTO TOKa B
Leny M3 IOCIEA0BAaTEIbHO COEIUHEHHBIX

KOHACHCATOPpA, KaTYIIKH U PE3UCTOPA

5.2

#HHPartHHMEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.21

Mexanuueckue BOJTHBI, YCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHHe " IPOJOJIBHBIC BOJTHBI

5.2.2

###Par#t# Nurepdepenuus u qudpaxus

MEXaHHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3BYyKa.

BricoTta Tona. TemOp 3Byka




5.24

DJIEKTPOMarHuTHbBIE ~ BOJIHBL. Y CIIOBHSI
I/ISHy‘-IeHI/ISI SHCKTpOMaI‘HI/ITHBIX BOJIH.
B3anmnuast opuenTanus Bexktopos E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUe, MpeIOMIICHUE, MOIIPH3aLus,
mudpakuusi, uHTrepdepenuus. CKopocTb

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

Ikana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHUIUOBl pafnMOCBSI3M U TEJIEBUICHUS.
Pannonokanus. DJEeKTPOMarHuTHOE

3arpsA3HCHUC OKPY)KaIOIHeﬁ Cpeabl

5.2.8

TexHu4eckue YCTpONCTBA: MY3bIKaJbHbIE
UHCTPYMEHTHI, YJIbTpa3ByKOBast
JUAarHOCTUKAa B TEXHUKE M MEIULUHE,
panap, panuonpUEMHHUK, TEJNEBU30DP,

anTeHHa, Tenedon, CBU-neup

5.3

###HParfiH#HOIITUKA

531

[IpsimonuHENHOE pPacIpOCTpPaHEHUE CBETA

B OJTHOPOJHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS
ceera. [Iloctpoenne un3z00pakeHH B

IIJIOCKOM 3€pKajic

5.3.3

[Ipenomnenue CBETa. 3aKoHBI
MPEIOMIIEHUS CBETa. AOGCOTIOTHBIH

IOKas3aTcJib MPCIOMIICHUA

5.34

[Tonnoe BHYTpPEHHEE OTpa)kKE€HUE.
[IpenenbHBIl Yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

5.35

Mucnepcuss  cBera. CIOXHBIM ~ COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobwuparoniue ¥ paccerBaIONINe JIMH3BL.




Tonkas nuH3a. POKYCHOE PACCTOSAHUE M
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoeHnne n300pakeHN B COOMPAOIINX
u pacceuBaromux JuH3ax. Dopmyna
TOHKOM JIMH3BIL. YBEJIMYECHHUE, JaBacMOE

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITHKH

5.3.8

HNurepdepennius  cBera.  KorepeHTHbIE
HMCTOYHUKHU. YcnoBus HaOII0IeHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEPp()EPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus  cBera.  JludpakuuonHas
peméTka. YcnoBue HaOMIOJIEHUS TIaBHBIX
MaKCHMYMOB npu naJICHUH

MOHOXpPOMATHYECKOI'O CBC€Ta Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOHﬂpI/ISaHI/Iﬂ CBCTa

5311

TexHnueckue ycTpoWcTBa: OYKH, JIyIa,
¢doToanmnapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, T pakMOHHAs pemeérka,

IoJIsIpon

5.3.12

IIpaxTrueckue paloThI. H3mepenune
nokasarens npenomnenus. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHuiBl PUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynatsl TEOPUH
OTHOCHUTEIIBHOCTH: MHBApHUAHTHOCTh
MOyl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHITATI OTHOCUTEIILHOCTH DUHINITeHHA




6.2

OTHOCHTENHLHOCTD OJHOBPEMCHHOCTH.
3aMCIIH€HI/I€ BpCMCHU W  COKpALICHUC

JUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p Macchl C DHEPrHEH M HUMITYIECOM
CBOOOJHOW YaCTHUILBI. OHEpPrus IOKOs

CBOOOIHON YaCTHUIIBI

KBAHTOBA ©®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyna [lnanka cBsi3u >HEPTUU
¢doTroHa ¢ ero YactoTod. OHeprus u

UMIYJIbC GOTOHA

7.1.2

OtkpseiTue u uccnegoanue horodrddexra.

OmBITEI AlT. Croerosa. 3aKOoHEI

dhoTodrddekra

7.1.3

YpaBHeHUE OHHIITENHA I

dotorddekra. «KpacHas TPaHUIA

dhoTodrddekra

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.1.5

XMUMHUYECKOE IEHICTBUE CBETA

7.1.6

TexHuueckue ycTpoiicTBa: (HOTOIEMEHT,
(dboTonaTuuK, COJIHEYHast Oarapes,

CBETOAHNO

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

7.2.2

ITocTynatet bopa. N3nyuyenue 51
NOIJIOIIEHNEe  (OTOHOB TpU  Iepexoje
aTomMa C OJHOIO YPOBHS DJHEPrUM Ha
npyroii. Bunsl cnektpoB. CniekTp ypoBHEN

OHCPIrur atoMa BOAOpOJaa

7.2.3

BonnoBrle cBoiicTBa uyactull. BOmHBI fe

bporins. KopnyckyinsipHO-BOJIHOBO#M




nyanu3M. Judpakuus S1IeKTpoHOB Ha

KpUCTaJIax

724

CroHTaHHOE U BBIHYXXICHHOC H3JIYUCHHUC.

YcTpoicTBO U IPUHLIKIT PaOOTHI Jiazepa

7.2.5

TexHuueckue ycTpOMCTBA: CHEKTPAIbHBIN
aHaJIU3 (CIIEKTPOCKOII), Jia3ep, KBAHTOBBIN

KOMIIBXOTEP

7.2.6

[Ipaktrueckne  paboTtel.  HaGmronenue

JMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMIOAEHUS U PErUCTpaLUU

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTkpbITHE  PATUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHHO cocTaBa
pamuoakTuBHOrOo wu3iyueHus. CBoiicTBa
anbda-, Oeta-, raMMa-u3nydeHus. Biusiaue

paaAruOaKTUBHOCTHU HA KHMBLIC OPIraHU3MbI

7.3.3

OTkpblITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass mogens siapa ['eitzenOepra —
WBanenko. 3apsan szapa. MaccoBoe 4mcio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBII u
MTO3UTPOHHBIN Oera-pacma. I"amma-
W3JTy4YCHHUE. 3akoH paarOaKTUBHOTO

pacmana

7.3.5

9Hepr1/1;1 CBA3U HYKJIOHOB B sAApe.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

Snepuble peakuuu. JlenmeHue W CUHTE3

saaep

7.3.7

Snepusiii peakTop. TepmosnepHbIit
cunte3. [lpoOiembl ¥  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKU.  DKOJOTHYECKUE

ACIEKTHI SIAEPHON SHEPTETUKU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE




MO3UTPOHA. OyHaaMeHTaJIbHbIE

B3aUMOJEHCTBUSA

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETP,
Kamepa BunbcoHa, slIepHBId peakTop,

aroMHas oom0a

7.3.10

IIpaktuyeckue pabotel. MccaenoBanue
TPEKOB YaCTHI] (1o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Besmus, spKHe

3Bé3I[LI, IIJ1aHCTHI, X BUAUMOC IBUXKCHUC

8.2

ConHeunast cucrema. IlmaHersl 3eMHOI
TPYIIIIBI. IInaneThI-THTAHTHI u ux
CIIYTHUKH, KAPJIIMKOBBIC IIJIAHCTHI. Mainsie

testa COTHEYHON CUCTEMBI

8.3

Comame, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hctounuk sueprun CosiHila v 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapPaKTEPUCTUKHU:
Macca, CBETUMOCTb, paJuyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Huarpamma
«CTICKTPAJIbHBIA KJIACC — CBETHUMOCTbHY.
3BE3/IbI  TJIABHOM  MOCJIEA0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY IS

3BE3] TJIaBHOM ITOCIIE0BATEIbHOCTH

8.6

###HPar####BuyTpeHHee CcTpoeHHE 3BE3I.
COBpeMeHHI)Ie MNpEaACTaBJICHUA (0]
npoucxoxaeHun u spomonun ConHua u

3BE3]1. DTanbl )KU3HHU 3BE3]T

8.7

Mneunsiii  Ilyre — Hama TamakTtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3M, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B

lanaktuke. Ilnockas u  chepudeckas




HoJICUCTEMBI I allaKTUKH

8.8

Tunel ramaxtuk. Paguoranaktuku u

KBa3apbl. YEpHBIE ABIPHI B AAPAX TATAKTUK

8.9

Bcenennas.  Pacuupenue  BceeneHHom.
3akoH XaOOma. Pa3Oeranme TrajgakTHK.
Bozpact u paguyc BceneHnnoii, Teopus
bonbmoro B3peiBa. Mogens  «ropsiyeit

Bcenennoi». PennkroBoe usinyuenue

8.10

MacmTabHass ~ cTpykTypa  BcenenHoid.
Meraranaktika. Hepeménnsie mpobieMsl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocsemenuey, 2021

» ®msuka, 11 xrace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomecTBo «M31aTenscTBo
«IIpoceemenuey, 2021

» ®usuka, 11 kmace/ Mskumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, U3natensctBo «IIpocsemenuey, 2022

®usuka, 10 knace/ I'.A.Msxuies, M.A.IlerpoBa,C.B.CtenanoB u apyrue.

NznarensctBo "[Ipocsemnienue". 2022

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ®usuka.10 knacc:yue6. s o0meodpazoBar.opranusaiuii: 6a3oBblii
ypoBenb / I'.5. Msxuiues, b.b. Byxosues, H.H. Corckuii ; mox pea. H.A.
[TapdentpeBoit. — 4-e uza. — M.: IIpocsemenue, 2021. — 416 c.:um. —
(Knaccuueckuit kypc).
2. ®uswnka.l1 kmacc: yue6. J{ns obmeodbpazoBar. opranuzaiuii: 6a30BbIid YPOBEHb
/ T'.5l. Msixkumes, b.b. Byxosues, M.B. Yapyrun ; nox pen. H.A. [TapdentneBoii.
— 5-e u3n. — M.: [Ipocsemienne, 2021. — 432 c.: [4] n. un. — (Knaccuueckuit Kypc).

3.®uzuka, 10 knace/ I'.A.Mskumes, M.A.IletpoBa,C.B.CtenaHoB u apyrue.



M.:IlpocBemenne".2022

4. Coopnuk 3aga4 no pusuke. 10 — 11 kmaccel: mocodbue s
00111e00pa30BaTENIbHBIX YUPEKIACHUM: 0a30BbIN U TpoduIbHbIN ypoBHH/ H.A.
[TapdentreBa. — 3-¢ u3a. — M.: IIpoceemienue, 2021, — 206 c.: ui. —
(Knaccuueckuii kypc).

5. ®usuka. 3agaunuk. 10—11 ki1.: mocoOue amnst o0Ie06pa3oBar. yupexaeHuit /
A.I1. PermkeBua. — M.: [lpoda, 2015.

6. Coopnuk 3anay no pusuke: 10—11 xmaccer / O.U. I'pomueBa. — M.
H3narenscTBO "OKk3amen'”, 2015.

7. TeMaTuueckre KOHTPOJIbHBIEC U CAMOCTOATENbHBIE paboThl 10 pusuke. 10
kiacc / O.U. I'pomueBa. — M.: U3gatenscTBo "Ox3amen", 2012.

8. TemaTnueckue KOHTPOJIbHBIE U CAMOCTOSITENbHBIE PAa0OTHI 10 (pu3uke. 11
kiacc / O.W. I'pomueBa. — M.: U3gatenscTBo "Dx3amen", 2012.

9. KauectBennsie 3a1auu 1o ¢pusuke B cpenneit mkone. [locodbue mis yuureneit /

M.E. Tynpunnckuii. — M.: [IpocBenenue,

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. BuneoonsiThl Ha ypokax http://fizika-class.narod.ru 2. Equnas xoyekius
U poBBIX 00pa3oBaTeIbHBIX pecypcos http://school- collection.edu.ru 3.
WHTepecHbIe MaTepralibl K ypokaM (DU3UKH 110 TeMaM; TECTBI [0 TEMaM;

HarjsIHbIe TocoOus Kk ypokam http://class-fizika.narod.ru 4. Iludposbie



obpasoBarenbHbIC pecypebl http://www.openclass.ru 5. DiekTpoHHbIE YICOHUKH
no ¢usuke http://www.fizika.ru 6. OtkpeiThiii Ki1acc. CeTeBoe 00pa3oBaTeIbHOC
coobmecTBo. http://www.openclass.ru/node/ 7. Mos mikoja

https://myschool.edu.ru/ 8. Poccuiickas snektponHas mkosa https://resh.edu.ru/






