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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Takke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl 1Mo (U3HKE HANpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIBTATHI IO r0J1aM OOyUEHUS;

e coJepkaHue yuyeOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoabHBIN Kypc GU3NKU — CHCTEMOOOpa3yIomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHaloB C 3aJlaHHBIMU CBOMCTBAMHU M JAPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (POPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOydarommxcs, B (OPMUPOBAHHE YMEHUU MPUMEHSTH
HAYYHBI METO]I TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBIISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3leioB (DM3UKH, BKIFOYAECT KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKA
o0ObeUHEH BOKPYr (Qu3nueckux Teopui. Benymum B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gu3ukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHHUSA HIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMHU Kypca (PU3MKH Ha ypOBHE CpPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHM, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUNU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecCa HMCXOs U3 OCOOCHHOCTEW TUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJACHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOro pasliena Kypca, TaK W HHTETPUPYS 3HAHUSA M3
pa3HbIX pa3naenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMM IPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEr0 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCIOBUAX HMHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyJoBaHHE (OpMHpPYETCI B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI W3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX HPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
7a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmMupoBaHue HHTEpeca U CTpEMJIEHUS OOy4YaAIOMIMXCA K Hay4HOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTxeHne 3TUX Lenei o0ecreunBaeTCsl pelieHneM CIEeIyIoMMUX 3a7ad B

npoluecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIIOYast MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peLIECHUS pAa3JIMYHbIX 3a7ad C $SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIECHUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH 1€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 no (¢U3MKE MEepeueHb J1IabopaTOpHBIX U
IPAKTUUYECKUX paboOT SIBISIETCA PEKOMEHJOBAHHBIM, YUYWUTEIb JEJaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM MHIWMBUIYaJbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble ¥ I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUsS, MyTH U TMepeMEelICHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

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

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSOB, LEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeidi  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTEIIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, 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 Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi sHeprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KMHETHUYECKOUN YHEPTUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHor  npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CWibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MCHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJECHUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama Temneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMsS dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEpPEHHIA
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOcOo0bI €€ n3meHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhiii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKH K m3ompoueccaMm. I 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TemuioBod MmamuHbl. I{ukn KapHo m ero ko3pduumeHT I0Ie3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tela IpH TeIuionepeiaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvle nepexoonl

[TapooOpa3oBanue u koHJeHcarusl. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHUE: THTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU IMOJIYyYECHHS] COBPEMEHHBIX MaTEpHaoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIaBJICHUSI KPUCTAILTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. J[Ba Buaa AIEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh  3nekTpuueckoro mods. [IpuHoun



CYyNEPHO3ULIUNA FIEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AENbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MoJHOM (3aMKHYTOM) 3JIeKTprudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u MpUMeCcHast POBOIMMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoaa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cuibl. KOpoTKoe 3aMbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS] JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTMHa NUHUNA MAarHUTHOU
WHIYKIUU T0JIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTere NpOBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuua JlopeHua, €€ MOlyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
MHIYKIUU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKOMU. 3aKOH DJIEKTPOMArHWUTHOU
nHaykunu @apanes.

BuxpeBoe »ieKTpuyecKkoe Tmosie. DJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cuia
CaMOMHIYKLIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABHKYILIEH CHIIBI UHAYKIMU OT CKOPOCTHU MU3MEHEHUS
MarHUTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanuve sIBICHUS 3JIEKTPOMAarHUTHOW UHYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonunyeckue konedanus. [lepuona, yactora, amrumryga u (aza xoseOaHUU.
[IpyXVMHHBIN MasTHUK. MaremMaTu4eCKuil MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KOJeOATENIbHONM CUCTEMBbI (MPYKUHHBIM WK
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJIBbHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Judpakuus,
uHTepdepeHus. CKOpoCcTb 37EKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBA3U U TENEBUACHUS. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

Habmonenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanrie  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbl HICTOUHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparorie ¥ pacceuBaroiniyue JUH3BL. ToHkas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccenBaromux guH3ax. Gopmyna TOHKOW JUH3BI. YBeIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakimonHas pemérka. YcCJIOBHE HaOII0ICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJCHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKUMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOIa.

Habmronenune natepdepeHInm cBeTa.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Toy4yeHue cexkTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl



W3mepeHne nokasaress NpesioMIIeHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEH U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbotorpdexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanunar
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuuecKue YyCTpOICTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Inanerapnas moxpens aroma. Iloctymatel bopa. M3nydenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M IPAKTUUYECKOE IPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmajia.

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

®dynaameHTanpHble B3auMoecTBUs. EAMHCTBO (U3HYECKOM KapTHHBI MUpA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeunas cucrteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOCIEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



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

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u aBuxenune CoiHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, POJib (U3MUECKON TEOpUHr
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00MS TPEYTOJbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUpoJE, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHuTHBIX PYII,
boTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3AHUE 3EMIICTPSICEHU.

Texnonocus: JIAHAXA DJICKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaauONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHHUHA, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaau3ali OCHOBHBIX HAIpPaBJICHUH
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3alINY;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIero pu3nyecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBbHON IEeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHUCTBUN B OKPYKAIOLIECH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (QU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATH HPOEKTHY0O U HUCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNH JeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHalld3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOIJIEM.
Ba3oBble ucciaenoBaresibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHON NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelIieHusl 3a/1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYyYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30BaHUI0 W TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTu (hU3uKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh IapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBIE B XOJE PEIICHHWs 3a7addl  pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEITLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, OIIECHUBATh MPUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JacCTh
KU3HEACATECITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IMIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMH IOJyUYCHHS HHOOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0 WHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeXeHHUs, TPaBOBBIX H OTHYECKHX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

Co3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHUS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMAILHYIO
dbopMy TIpEICTABICHUS i BU3yaJTH3aIUH.

KoMMyHMKAaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE NeiCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

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

OPUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTAaBJATh IJIaH JEHCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemlaraTb HOBBIE IIPOEKThI, OLICHUBAaTh HJIECH C IMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHBIN HHTEJJIEKT:

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

BIAJCTh  HABBIKAMH  TO3HABATENBbHON  pedJeKCHMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH Ce0sI, MOHMUMAsi CBOM HETOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEpIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIJICKT, IpeInoararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaIanTUPOBATHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepuaibHas TOUYKa, UHEpIUaJIbHAs CUCTeMa OTCUYETA, aOCOTIOTHO TBEPOE TENO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3ajaay;

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



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHrue TeJ, JBMKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumMojieiicTBue Ten, nuddys3us, OPOYHOBCKOE NBIKECHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3ALUs, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
COoCylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHMS ra3a B  H3oMpolieccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONB3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS M €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOrO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO(PPUIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; NpPU ONMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUsL (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHUS] W €JAUHHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DHHEPruM, 3aKOH COXPAHEHUsS HUMITYJIbCa,
NPUHLNIN CYNEPHO3ULIUA CHJ, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw >TOM pasidyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TNPUHUMUIBI JCHCTBUS  MaIllWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO WCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOieMy/3aady H TUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPpaUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYHUHBI U (HOPMYIIHI,
HEOOXOJuMbIe NIl €€ pEelIeHHUs, NMPOBOJUTH Pacu€Thl U OICHUBATh PEaJbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

pelaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOl Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYECKHe ABIICHUS,

UCIOJB30BaTh  MpPH  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW W HAay4YHO-TIONYJIIPHON MH(GOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AaHATTM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITUXCSI YMCHHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS HW3YUYCHHBIX (U3UYECKUX MOJIENCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBbIM UCTOYHHK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCHl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOM (DU3UKU: DJICKTPUUECKAS] POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOIO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAKEHUE, MPEIOMIICHUE,
untepdepenmusi, audpakuus W MOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAs] W HMCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsAd (PU3NYECKUE BEIUUYMHBIL:
DIIEKTPUYECKUHN 3apsll, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJs, cuia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrus DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsIHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAMHMIIbI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3Ys
(bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3HUYECKHUE MPOIECChI U SBICHUS, WUCIIONB3Ys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENHLHOTO U MapasjieIbHOTO
COEIMHEHUsA MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHa mia pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOrO 4HMCIa, MOCTyJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OTPENIEIIATh HAMIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/IaBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUN: MPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0O0PYIOBaHUsS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIh30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TpyJa MPU MPOBEACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
0o00opy1I0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pelleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY paCCyXIEHUI C ONOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHOW MH(pOpMAIUY, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyt0 HH(OPMAIIHIO;

OOBSICHATH TMPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX OE30MaCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacHOCTH NP OOpAIEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNIbl, pPANUOHAIBHO pACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuotexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 DueKTpoCTatiia 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIN EKTpUUYECKU TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojne. IeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' VHTYKIHS https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41¢97¢
59 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 1 bubnunoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cHIEIIUATBLHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bu6mmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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

4.3 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 7 E;:gf;ﬁf;i?ﬁﬁ £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E;:g;;j;f;i?ﬁﬁ £41c07¢
Hroro no pazneny 4
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchbl

®dusnka — HayKa O PUPOJIE.

1 Hayunslie MeTZK bl nofoHI/m 1 bubmmorexa LOK

yi a https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MectTo ¢uzuku B

5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIBHOCTH JIIOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubnuoreka [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe majieHne. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 JlllzmerHe Mmare JI:/[IaHBHOﬁ TOYKH 110 1 bubmmorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTHU ["anumnest. 1 bubmuoreka [JOK




HuepunanpHbple CUCTEMBI OTCUETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

9 cynepno3uiuu cuil. Bropoii 3akon bubmmorexa [JOK
yHep H ' p . https://m.edsoo.ru/ff0c3be8
Helorona juist MaTepuaibHON TOUKH
Tpetuii 3akoH HetoToHa 114 bubmuorexa [IOK

10
MaTepHUAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMupHoro taroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koadumment tpenus.

13 Cuia :211 OTI/IBJ‘ICI—(IbI/I(l:I npu BI/IS(GHI/II/I bubmmorexa [OK

p P https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTH WJIH ra3e
[TocTymarenbHOe U BpalaTeabHOe

14 JIBIKEHHE a0COIFOTHO TBEPIOTO Tea. bu6mmorexa [IOK
MowmenTt cuibl. [1neqo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tela
NMitynbsc MmaTepraibHON TOYKH,

15 CHCTEMBI MaTePUAIIbHBIX TOYCK. bubmmoreka [JOK
NMitynbC critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHUE
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunerndeckast sHEpTrUs MaTepruaabHON bubnmoreka [JOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPTUH

17 [TorenumansHas sHeprus. bubnuoreka [IOK




18

[ToreHuunanbpHast S3HEPTUS YIIPYTO
ne(hOpMUPOBAHHON MPYKUHBI.
[ToTennmansHas YHEpPrus TeIa BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHITUAILHBIC
cuitbl. CBs3b paboTHI
HCIIOTCHIUAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHU4EeCKOMI OHCPIrur CUCTEMBI TCII.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPrUU

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAHEHUS B MEXaHHUKE»

OCHOBHBIE MOJ0XKEHUST MOJIEKYIISIPHO-
KHHEeTHYeCcKol Teopuu. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ usMepenue. [llkana temneparyp




Lenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota
98 «HccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza
29 H3onponecchl B ACATBHOM ra3e U uxX bubnnorexa [HOK
rpaduyeckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3Heprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crioco0OnI e€ n3meHnenus. KoandaectBo bu6mmorexa [IOK
30
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OJTHOATOMHOTI'O UJI€AIBHOTO
raza
bu6mmorexa [IOK
31 Brper rertonepeain https://m.edsoo.ru/ff0c5c36
VnenbHas TEMI0EMKOCTh BEILIECTBA.
32 KonmgecTBo TEIIOTHI pH bubmmorexa [OK
. https://m.edso0.ru/ff0c5c36
Teruonepenade. AnuabaTHbIN Mpolecce
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuoreka [IOK
MPUMEHEHHE K U30IpOolIeccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs poIieccoB B bubnmoreka [JOK




npuponae. Bropoii 3akon
TEPMOJAUHAMUKU

[Tpuniun nevicteus u KII1/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK

3 MaIlHHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJOoru4ecKue MpooIeMbl
TEIUIOPHEPTETHKHI
38 O6o6maromuii ypok «MoekysipHast bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHICHCAITUS. bubnunorexa [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH bubmmorexa [OK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimueckue u
4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOMCTB KpucTayioB. Kuakue https://m.edso0.ru/ff0c65f0
Kkpuctayyibl. COBpeMEHHbIE MaTepPHAITBI
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 Y enbHas TEIUIoTa IUIaBICHUS bubmmorexa [JOK
g ) https://m.edsoo0.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44
YPABHEHHE TEIIOBOTO bananca https://m.edsoo0.ru/ff0c6820
45 DnekTpu3anus Ten. DIEKTPUIECKUI bubnmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOcébcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS buGnnorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumogneiictBue 3apsa10B. 3aKOH
47 Kyiona. ToueyHbIil 2neKTpUUYECKUNA Eubmorexa ITOK
Y ’ P https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTO
48 nonis. [IpuHuun cyneprno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX TTonel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 osisa. Ilorernman. Pasuocts bubnorexa [IOK
' At https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIOB
I[IpOBOMHUKY U TUDIEKTPUKH B
50 3J1peKT OCTaTUIECKOM noljle bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexkTpoéMKocTh. KoHaeHncaro
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh MIIOCKOTO
52 KOHIIEHCATOPpa. DHEPTU 3apIKEHHOTO bubmmorexa [TOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAILHOTO

amnmapara, CTpyWHOTO MPUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOpruOOpOB

DNEKTPUYECKUN TOK, YCIOBUS €r0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpsbkenue.
Conportusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaieibHOE,
CMEIIaHHOE COSANHEHHE
npoBoAHKKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

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

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

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHrKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

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

59

PezepBHbiil ypok. KonTposibHas
pabora o Teme "DnexTpoauHamMuka /
Bcepoccuiickas mpoBepodHas padboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o06mmaromuit ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

DNeKTpOHHasi IPOBOAUMOCTh TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

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




DJIEKTPUUYECKUN TOK B BaKyyMe.

62 . 1
CBolicTBa 3J1€KTPOHHBIX IYYKOB
[TonmynpoBOAHUKY, UX COOCTBEHHAS U

63 IIpUMECHas MPOBOAUMOCTb. CBOICTBA 1 bubnmoreka [JOK
p—~n-nepexoa. ITonynpoBoIHUKOBBIE https://m.edsoo.ru/ffOc84ae
IPUOOPHI
DNEeKTPUYECKUI TOK B pacTBOpax u
pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK

64 1
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONUn3
DNEeKTpUYECKUH TOK B Ta3ax.

65 CamocTosITeIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonTposnbHas pabora no teme

67 «9nexkrpocraruka. [locTosHHBIN 1 bubnuotexa [JOK
3NEKTpUYEeCKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

68 PesepBubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
°
Jl:;n Tema ypoxa Beero Kontpoabubie IIpakrnueckue II/I[:;:GHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoJielcTBHE. MarHuTHOE I10JI€. 1 bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON HHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. 1 bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO IOJII KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«HccrnenoBanne 1eHCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

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

6 BEKTOpa MarHuTHOM uHAYKIuu. I1C 1
WHAYKIUU. 3aKOH 3JICKTPOMarHuTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM WHITYKIIAU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIICHUE
camounaykiuu. 31C caMOMHIyKIU K.
DHeprusi MarHUTHOTO TOJIsl KATYIIKU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIOAYKOUS

KouTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MacChI TPy3a»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

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

14

KonebarenbHblil koHTYp. CBOOOTHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820




15

16

17

18

OJICKTPOMArHMTHBIC KoJIEOAHHS B
nacajibHOM KoJIeOaTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariuTHbIMHA KOJIEOAaHHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxaromux
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHe Konebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
KosaeOanus

[lepemennsbiii Tok. CHHYCOMIANIBHBIN
IEpEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JEHCTBYIOINIEE 3HAUYEHUE CUIIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTHH.
KynbTypa ncnosnb3oBanus
JIEKTPO3HEPTUH B IOBCEIHEBHOMN
AKU3HU




MexaHu4ecKue BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bub6nmoreka [IOK

21
pacrpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunbie U TPOOJIbHBIC BOJHBI
99 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [lkana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBunieHus. Pazsurue cpeacts
cBA3u. Paguonokanus
o5 Konrponsnas pabdora «Komnebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEHue
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
Toueynslii UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 cgeta. [locTpoenune nzodpakeHuii B brbmmorexa LIOK
' P P https://m.edsoo.ru/ffocd4e0
IJIOCKOM 3€pKajie
[Ipenomnenne ceera. [lonHoe
78 BHYTpeHHee oTpaxeHnue. [IpenenbHblil bu6muoreka [JOK
YT OJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepenne bubmmorexa [JOK
MOKa3aTesisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4ueHue JTUH3bI

JlaGopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB

39 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepcun
CBETa»

33 Wutepdepennms cera. Audpaxus bubnuoreka [IOK
cBeta. [ludpakimonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e

35 OnTuyeckue MpuOOPHI U YCTPOCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
['panuIel npUMEHUMOCTH

36 Kiaccuyeckor Mexanuku. [loctymarsl bubmuoreka [IOK
CIIeLIMaTIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEITBHOCTH
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.

37 3ameyieHre BpeMEHH B COKpAIllEHNE bubmorexa HOK
R https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMIYJIbC PENATUBUCTCKOMN

38 gacTullpl. CBS3b MacChl ¢ SJHEPTUEH 1 bubmmorexa [IOK
HMITYTbCOM, DHEpIHA TOKOs https://m.edsoo.ru/ffOcfc68
Konrponbhas padora «OnTHKa.

39 OCHOBBI CHIeIMATIBLHON TEOPUHU bubmorexa [IOK

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bub6nmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHUE Eus 10K
noIMoTeKa
41 porosdexra. Onbirat A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl hoTodddexra. YpaBHeHHUE
42 aﬁHMTe(IEHa Ji{(b(bomaq)g)ema bubmmorexa LIOK
g ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XumMudeckoe ICHCTBUC bubmorexa HOK
sleBa. o https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MIPAKTUIECKOE TPUMECHCHHE:
44
($OTORIEMEHT, POTOAATUNK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorekxa [IOK
47 IT b
OCTYTIaTRl bopa https://m.edsoo.ru/ff0dOafa
Hznyyenne u norioiieHne GoToHOB
48 1} I/I}ll'lqe exojie aTOMeIlH co H(()ll)"O OBHS bubmorexa [JOK
P pexon . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
BoaHoBele cBocTBa yacThil. BoaHEI
. . bubmuorexa [{OK
49 ne bpoitnsa. KopmyckynspHo-BOITHOBO#M

nyanu3M. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8




50

BBIHYXXJACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3JTYYCHUA

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

51

CgoiicTBa anb(a-, 6era-, ramma-
n3iydyeHus. Biausxue
PaJIMOAKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbha-pacma.
DJEeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sJIpE.
Snepubie peakuuu. AnepHbii
peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
AKOJIOTHYECKHUE aCIEKTHI SACPHON
SHEPTETUKHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
perucTpanuu JIEMEHTAPHBIX YACTHII.
Kpyrisiit cton «PyHnameHTanbHble
B3auMoJencTBus. EMUHCTBO
(bu3MUECKOil KApTUHBI MUPA»

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTHS ACTPOHOMUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMHU. Bug
3BE3nHOTrO HeOa. Co3Be3nus, ApKue
3BE3/IBI, TUIAHETHI, UX BUJUMOE
nBrokenne. ConHeyHas cuCTeMa




56

57

58

59

60

Comnune. CoHeyHas akTUBHOCTD.
Ncrounuk sneprun CosiHua u 3B€371

3BE37bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI [NIABHON
nocJie[oBaTeabHOCTU. BHyTpeHHee
cTpoenue 38&31. CoBpeMeHHbIE
MIPEACTABICHHS O IPOUCXOKIACHUHN 1
sBosrony ConHua u 3B€311

Muieunsiii [yt — Hama 'anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YEpHbIE IBIPHI
B SIApAX rajakTHK

Bcenennas. Pazberanue rajakTuk.
Teopus bosbioro B3peiBa.
PennkroBoe nsnyuenue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3UKN»

O6o06maromuit ypok. Ponb ¢puzuku u
aACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOW, COUUAIBHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YelioBeKa

O6o6maromuii ypok. Pois u Mecto
(U3HUKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Ponb




(buznveckoit Teopun B HOPMUPOBAHUH
MpeJCTaBICHUN O (PU3NIECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUN O IIPUPOAC

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKLHS
PesepBubiil ypok. OnTuka. OCHOBBI

67 CTIeUATBHON TEOPHH 1
OTHOCHUTEIILHOCTH
Pesepubiii ypok. KBanToBas pusuka.

68 SHCI\EGHTLI};I::T OHOMHUH U * 1 brbmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpPax poJib M MecTo (HU3MKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMM, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

VY4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualibHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UICAIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3aps] — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue siBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuun
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOEe JIBUXKEHHE, CBOOOJHOE MajeHue
T€Jd, JABW)KEHHE IO OKPY)XHOCTHU, HMHEpLUs, B3aUMOJCICTBUE TEN;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MeHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJIaXkieHnHn), TEIJIOBOE€ paBHOBECHE, HCIApEeHHe, KOHJEeHCcalus,
IJaBJICHUE, KpUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBIIICHNUE JAaBJICHMS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEeCcKHe
BEJIMYUHBL: KOOPJIHMHATA, IIYTh, MEPEMELIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KUHETUYECKas DHEPIrus,
MOTEHIMaJbHasE JHEprus, MeXaHudeckas pabora, MexaHU4ecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYEHHS M EAUHMIIBI, HAXOIUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YNHaMu

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHssI KHHETUYECKas DJHEPIrHs XaOTHYECKOTo
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJNIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS;, IpPHU
OMHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3yEMbIX BEJIUYHMH, UX O0O3HAYEHUS W CIMHHUIbI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4eHHbIE JJEKTPUUECKHE CBOWCTBAa BeEIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys  (hHU3UYECKHe
BEJINYUHBI: NEKTPUYECKUN  3apsif, JNIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJTIOB; MpH
OMMCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIME JAHHYIO  (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYNHaMUN

aHaIM3UpOBaTh (PU3MUECKUE TMPOLECCHl M SIBJICHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroTenus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONIPAaBUS MHEPLUUAIBHBIX CHUCTEM  OTCUéTa; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHEell KUHETHMYECKON SHEpPruu TEIIOBOTO JBUKEHMSI MOJIEKYN C
aOCOJIIOTHOM TEMIIepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inuaTh YCJIOBHS HUX 0€30MaCHOTO

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BrINOMHATE SKCIEPUMEHTHI 110 UCCIASAOBAHUIO (PU3NUECKUX SIBJICHUN U
MPOIIECCOB C MCMOJb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpPOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, codupath  YCTaHOBKY M3  IPEMJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBObI

10.10

OCYIHCCTBJ'IHTB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIOCO0 H3MEpPEHHs U




HCIIOJIB30BaTh N3BCCTHBHIC METOIbI OICHKN HOFpGHIHOCTGfI I/I3MepeHHI>'I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEIMYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI 11O

pe3yibTaTaM UCCICI0BaHUA

CobmrogaTe mpaBmiia  0O€30MacHOrO0  Tpylda TMpPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIBHOCTH C HMCIIOJIb30BAaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4M C SIBHO 33aHHOW (DPM3MYECKON MOMAETBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢u3nyueckrue BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paCLIéTBI M OOCHHUBATH PCAJIBbHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHMHM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBAHUS,
UHTEpIpeTalMl W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IIOMYJISIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAJIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(¢u3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUS MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeae

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PANUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJJAHUPOBAaTh JESATENbHOCTh B HECTaHIAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OILIEHMBATh BKJIaJ KaXJOro0 M3 YYaCTHUKOB

TPYIIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIEMBI




11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi
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11.2

JleMOHCTpHpOBAaTh Ha TMpUMepax polb © MeCcTo (HU3UKH B
(bopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIIbHOCTH

JIO/IEeH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA
VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YUEHHBIX (PU3MUYECKHX MOJEIeH:
TOUEYHBIN AIEKTPUUYECKUI 3apsij, AAepHas MOJENb aTOMa, HYKJIOHHAas

MOJIeJIb AaTOMHOTO Sipa MPH peIeHNH (prU3nyecKux 3aaay

11.3

11.4

Pacnio3naBate ¢u3udeckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAaHTOBOW  (pusmKu:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeiiCTBHE MarHuTOB,
AJIEKTPOMArHWTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIs Ha
MPOBOAHUK C TOKOM U MABMXKYIIMUKCA 3apsif, SJIEKTPOMArHUTHBIC
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTephepeHIys, Aupakuus u
MOJISIPU3aLMsl CBETA, AMCIEPCUSl CBETA, (HOTORIEKTPUUYECKHH IPPEeKT
(boTtoapdexr), cBeTOBOEC MaBieHHWE, BO3HUKHOBEHHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHas

PaaOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sABJIEHUS (TPOIECCHI), HCIHOJb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COINPOTHBIICHUE,
pasHocth moteHnmanon, JDJIC, pabora Toka, MHAYKIHMS MarHUTHOTO
nonsi, cunma Awmmepa, cuia JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEprus 3MEKTPUUECKOr0 M MArHUTHOrO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsijl U CUjla TOKa B MPOIlecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHHEe M ONTHYECKas Cuja JIMH3bI, NPU ONUCAaHUU NPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEJIMYUH, HX
0003HAaYeHHUsST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (QU3MYECKYIO BETUYHUHY C IPYTUMH BETMYMHAMHU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTH JJICKTPOMATrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUU
IIpaBUJIbHO TPAaKTOBATb (1)I/ISI/II-ICCKI/II\;I CMBICJT UCITOJIb3YCMbIX BCJIIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATDH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIIOJIB3YS
¢usnvecknue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOTO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUs CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS ~ CBETa, ypaBHEHHE DWHINTEWHA IS
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHHUsI  MacCOBOIO  YHCJA, IMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYCCKOE BHIPAKCHHUE U YCIIOBHSI

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIBbIL HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCTIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (opmynaupoBaTh TMpobieMy (3amady) U TUIMOTE3Y Y4eOHOTO
OKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEAJIOKECHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTO/IbI OIICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

HccnenoBaTh 3aBUCHUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpSAMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
(¢ukcupoBaTh pe3yJabTaThl IMOTYYEHHONM 3aBUCHUMOCTU (PU3NYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJibTaTaM

HUCCICIOBaHUA

CobmomaTe mpaBuiia 0O€30MACHOTO TpyAa IMpH  TNPOBEACHUU




UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpHMEHTa, Yy4ueOHO-
UCCIIEIOBATENBCKOM M MPOEKTHOM AESITENbHOCTH C MCIOIb30BaHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacuérHble 3aa4M C SIBHO 33aHHOW (DPM3MYECKOW MOJEIBIO,
UCHOJb3ysd (PU3MUECKHE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OOCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nYecKoil BETMYMHBI

11.14

11.15

11.16

Pemarp ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-ICCKI/IC SABJICHUA

Hcnonp3oBaTe MHpU  pelICHMH Y4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOMCKa, CTPYKTYPHUPOBaHUS,
UHTEpIpEeTalMM W NPEJACTABICHUS Y4eOHOM U HAY4YHO-IOMYJISIPHOU
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOYHUKOB; KPUTUUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIIio

OOBSICHATh NPUHLMIIBI ACUCTBUS MAlIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MAaCHOT0 HCIIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

Hcnonp30BaTh TeopeTHyecKUEe 3HAHUA MO (pU3MKE B MOBCEIHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHmbl,  PALMOHAIBHO  pacHpeAessTh
00513aHHOCTM M IUIAHUPOBATh  JIESATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMOil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COIeP:KAHUS
pa3nena JJIeMeHTa

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o npupoge. Hayunbie
11 METObI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpPUMEHTa M TEOpUHM B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MopenupoBanue (U3MUECKUX SBICHUH W

1 nporeccoB. Hayunble runote3sl. Ousznueckue
3aKOHBI U TEOpUU. ['paHUIIBI MPUMEHHUMOCTH

12 (buznueckux 3aKOHOB. [punanun

' cooTBeTcTBUs. Poinp m Mecto ¢u3uku B

(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU

KApTUHBI MUpa, B IIPaKTUYECKON

NEITELHOCTH JTIOAEH

2 MEXAHHKA

##HPartH#KUHEMATUKA

Mexannueckoe aBmxeHue. OTHOCUTEIBLHOCTD
211 MeXaHn4YecKoro aBrokeHust. CucremMa oTcUéTa.

Tpaexropus

ITepemernenue, ckopocTh (CPEHSSI CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
21 2.1.2 MaTepUaJIbHOM TOYKH, X TMPOEKIUH HAa OCHU
. CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JBWKEHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpEHHUH, IIyTH " NIepEMELIECHUS

MaTepI/IaHBHOfI TOYKH OT BPEMCHHA




2.2

2.14

2.15

2.16

2.1.7

CBoOoaHoe maeHne. Y CKopeHHue CBOOOTHOTO

nagcHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAA
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOCTPEMUTENILHOE YCKOPEHUE

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAI0B, LENHBIE U PEMEHHBIE
nepenayu

[IpakTrueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY MYTSIMHU, NPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKCHUM C HAa4daJlbHOM CKOPOCTBIO, PaBHOHN
Hy/10. M3ydyeHne nBMKEHUs LIapUKa B BS3KOU
xuakoctu.  M3ydyeHwe  IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

##HPari#H## IUHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lanunes.
IlepBeii 3akoH Herorona. HMHepuuanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepualibHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCYETA
(UCO). Tperuii 3akon HprloTona s

MaTCpHUaJIbHBIX TOUCK

2.24

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckast ckopocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJla  TPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS




IIpH ABMXKCHUU TEJIa B ) KUAKOCTH HUJIN I'a3€

2.2.7

2.2.8

2.2.9

HOCTyrIaTCJ'IBHOG M BpamaTCJIbHOC ABHXKCHUC

abCOFOTHO TBEPIOTO TeTa

MOMEHT CcuJIbl OTHOCUTEIBHO OCH BPALLEHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJILIUIIHUKH,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpaktuueckue pabotel. M3yueHue nBUKEHUS
Opycka 10 HakKJIOHHOH IJIOCKOCTH IOJ
NeCTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JeopMHpPYyEMON TNpy>KUHE U PE3UHOBOM
oOpa3lie, OT BEJWYMHBI HUX JepopMaLuu.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPAlICHHA

2.3

##HPar###3AKOHBI COXPAHEHNM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepuajgbHbIX ToueK. MMmynbc cuiasl u
U3MEHEHHE UMITyJIbCa Tella
2392 3akoH coxpa”enuss umnyiasca B HCO.
s PeakTuBHOE IBMKEHIE
2.3.3 Pa6ora cunbl
2.34 MomHOCTb CUJIbI
235 Kunernueckas sHeprus MaTepualbHON TOYKH.
o TeopeMa 0 KHHETHYECKOW SHEPTUH
[TorenmmansHast sHeprus. [loTeHnmanbHas
236 JHEprus yIpyro nepopMHUpOBaHHON
o npyxuHsl. [loTeHuuanbHas >Heprus Tena
BOJIM3M OBEPXHOCTH 3eMIIU
[loTeHuManpHBIE U HENOTEHLUAIbHBIE CHIIBL.
237 CBsi3b  paboThl HEMOTEHLMAJIBHBIX CHUJ C

N3MCHCHUCM MEXaHU4YEeCKOMH SHEpPTrUuun

CHUCTCMBI TECII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHHS
239 TexHUYeckue ycTpoWCTBaA: IBUKEHHE PAKET,
- BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM Tel IpU HEYNPYyroM Yyaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.11

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nekenue. uddysnsa. Xapakrep IBHKEHUS U

B3aHMOHeﬁCTBHH qaCTull B€IICCTBA

3.1.2

Mopgenu CTpoeHHsT Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBSCHEHHE CBOWCTB

BCHICCTBA HA OCHOBC 3THUX MOI[GJ'IGﬁ

3.1.3

3.14

Macca wmonekyn. KonnyecTBo BemiecTBa.
[TocTostHHass ABoraapo
TermoBoe paBHOBecue. Temmeparypa u €€

nsmepenue. [lkana remneparyp Llenscus

3.15

3.1.6

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemnepaTrypa Kak Mepa cpeaHei
KMHETHYECKOW SHEprHM TEIUIOBOTO JBM)KEHUS
gacrtul] ra3a. [llkamna remneparyp Kensuna

VpaBuenune Kianeiipona — MeHueneesa.

3akoH /lanbTOHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3€¢ ¢ IOCTOAHHBIM KOJIHMYCCTBOM BEC€HICCTBA:

u30TepMa, H30Xopa, u3obapa

3.1.9

TexHnueckue  ycTpoKcCTBa: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXY MapamMeTpaMu COCTOSIHUSA

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMuueckass cucrema. BHyTpeHHsA
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuyectBo Temnotsl u pabora. Buyrpenuss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Bunel Temonepenayu: TEMIONPOBOJAHOCTD,
KOHBEKIHS, M3IydeHue. TermoéMKOCTh Tena.
VYienpHas TemIOEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

3.2.4

3.25

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
[IEpPBOTO 3aKOHAa  TEPMOIAMHAMHUKH K
n3onpoueccam. ['paduueckas uHTeprnpeTarus

paboThl Taza

TermoBble MamuHbl. [IpuHIUMIBL IEHCTBUA
TEIJIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPTUH
B TemioBbiXx  MamuHax. KoaddummeHt
nonesnoro  geiictBus  (mamee —  KIIM)

terioBor MamuHebl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJIE.
TertoBeie JIBUTATEIN. DKOJIOTHYECKUE

HpO6JI€MLI TCIINIOOHECPIrCTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTENb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUITUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

3.3

##HPar### AT PET ATHBIE COCTOSHUSA BEILIECBA. ®A30BbIE

[NHEPEXO/IbI




4.1

331

3.3.2

[TapoobpazoBanue u KoHAeHcaus. Mcnaperue
)41 KHUIICHHUC. y,[[eJII:HaSI TCILJIOTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI

KHIICHHUA OT JaBJICHUSA

AOcCon0THAsE W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachllieHHBIH nap

3.3.3

3.34

Teépnoe TeJIO. Kpucranniueckue u
amMopdHbie Tena. AHU3ZOTPONHUS  CBOWCTB
KpPHUCTAJIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

[InaBneHne u KpuctayuM3auus. Y JenbHas

TCILJIOTA IJIaBJICHHUA. CY6JII/IMaI_II/I$I

3.35

3.3.6

ypaBHCHI/Ie TEII0BOro OajaHca

TexHudyeckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOIMH
IIOJIy4YEHUSI COBPEMEHHBIX MaTE€pPHAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

41.1

IIpakTuueckue paboTHI. H3mepenne

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA
###Par### O JIEKTPOCTATUKA

Onektpuzanys Tea. DNeKTpudeckui 3apsi. JBa

BUJIa DJICKTPUYICCKHUX 3apsA10B

412

[IpoBoaHUKMH, JUBJIEKTPUKH u

TOJIYIIPOBOAHUKHU

413

3akoH COXPAHCHUSA JICKTPUICCKOT'0 3apdaa

4.1.4

Bsaumonericteue 3apsnoB. 3akoH Kynona

4.1.5

4.1.6

DnexTpuyeckoe roJe. HarmpsxénnocTs
3JIEKTPUYECKOIO TIOJIA. [TpuHIHN
cyneprnosunuu.  JIMHMM — HaNps>KEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

Pabota cHI  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINAIIOB

4.1.7

HpOBO}IHI/IKI/I U JUSJICKTPUKU B IMMOCTOAHHOM




4.2

JJeKTpuyeckoM  mone.  Jlundnekrpuyeckas

MIPOHULIAEMOCTD
DNEKTPOEMKOCTb. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  TUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 JNEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOH/IEHCATOPA

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CyIICCTBOBAaHUA IOCTOSAHHOI'O

4.2.1 3JeKTpUuYecKoro Toka. Mcrounuku toka. Cuna
ToKa. [locTOsIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUECKOE CONPOTUBJIEHUE. Y I€IbHOE
o COIMPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieNbHoe,
o CMEIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOMIHOCTP PTEKTPUIECKOTO TOKA
anekTpoaBmxkymas cuna (manee — IJC) u
497 BHYTPEHHEE CONPOTHUBIIEHHE HCTOYHHMKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOIN)
anekTpuueckoi nenu. Koporkoe 3ambikaHue
DNeKTpOHHAas IIPOBOJIUMOCTh TBEPABIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHHS
o METaJUIOB oT TEeMIIepPaTyphbl.
CBepXIpoBOIMMOCTh
429 DOnekTpuueckuid TOKk B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
MPOBOAUMOCTb TMOJYNPOBOAHUKOB. (CBOMCTBa

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIUS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KUIACC

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITEIbHBIT M HECAaMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTEIBHOTO

paspsaa. Monaus. [1nasma

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
CONPOTHUBIICHN, BaKyyMHBbII MO/,
TEPMHUCTOPHI U (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHUKa

IIpakTuueckue paboTHI. N3yuenue
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3smepenne 3OJIC wucTOYHMKA TOKa U €ro
BHYTpPEHHEro comnpoTusieHus. HabOmoaenue

QJICKTPOJIMN3a

Kon Koanposepsiemoro

pas3aeiia IJIEMEHTA
4

HpOBepﬂeMue IJIEMEHTHBI COACPKAHUSA

OJIEKTPOAMMTHAMUKA

###HPar#tHH#MATHUTHOE I1OJIE. 9JIEKTPOMATHUTHAA MHAYKIUA

43.1

IlocTtosnnple MarHuTbl. B3aumopneiicTBHe

INOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MarauTtHoe TmoJie. BekTop MarHuTHOMU
vHAyKOMKA.  I[lpuHnun — cyneprosunuu.
Jluanm marauTHOM wWHAYKnuu. Kaprtunaa

JUHUMA  MAarHuTHOM  HMHAYKUUMHU  TOJIA




IIOCTOSHHBIX MarHuToB

MarHuTHOE TMO0J€ MPOBOJHUKA C TOKOM.
Kaptuna nuHUI 110 JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

433 MPOBOJIHMKA, KAaTyHIIKU C TOKOM. OMbIT
Opcrena. BzaumoeicTBre TPOBOAHUKOB C
TOKOM
4.3.4 Cuita Amriepa, €€ MOyJIb M HAalpaBJIEHUE
Cuuiia JlopeHiia, €€ MOJTyJib U HalpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B
435 OIHOPOJHOM MArHMTHOM mone. PaGora
cuiibl JIopeHna
4.3.6 SIBneHue ANeKTPOMArHUTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
O/1C nnaykuuu. 3aKoH 3JIEKTPOMarHUTHOM
438 unaykuun Oapanes
BuxpeBoe snektpuueckoe mnone. I/C
WHIYKIIMA B TIPOBOJIHUKE, JBIOKYIIEMCS
439 MOCTYNAaTEeNbHO B OJJHOPOJIHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHayKTUBHOCTH. SIBIEHME CAaMOMHAYKIWH.
43.11
O/1C camonHIyKIIMU
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 ONEeKTPOMArHUTHOE I10JIE
TexHudeckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEI, AJIEKTPOMATHUTBHI,
43.14
3NEKTPOABUTATEb, YCKOPHTENH
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS TIeUb
[IpakTnueckue paboThLI. N3yuenne
4315 MarHUTHOTO TOJsl KaTyIIKH C TOKOM.

Uccnenosanne aOeliCTBUS  ITOCTOSHHOI'O

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIOUH

KOJIEBAHM: 1 BOJIHBI

5.1

#HHPart#H#MEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

KonebOarensnass cucrema. CBoOOIHBIE
konebanus. [apmoHmueckue KojeOaHus.
Ilepwion, uacrtora, amiuktyaa u  (dasa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaTemMaTH4ecKun

MasaATHHK

513

5.14

5.15

YpaBHeHHE TapMOHHYECKHUX KOJEOAHUIA.
Kunematnueckoe u JUHAMHUYECKOE

OIMCAHUE KONeOaTEeIbHOr0 IBUKECHUS

[IpeBpamenue SHEPIrUH pu
TapMOHHYECKUX  KOJeOaHUsX. CBs13b
aAMIUTUTYIbI KoJieOaHu HCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KoyiebaHHil e

CKOPOCTH U YCKOpPEHUs

Konebarenbusiit  koHTYp.  CBOOOAHBIE
JIEKTPOMAarHUTHbIE Kosie0aHus B
UJCUIBHOM  KOJeOaTelnbHOM  KOHTYPE.
AHanoruss MexIy MEXaHWYECKHUMU U
3IEKTPOMArHUTHBIMU KOJIeOaHUSMHU.

®opmyna TomcoHna

5.16

5.1.7

518

3akoH COXPAaHCHUS DHEPTUU B HUJACAJIBHOM

KoJe0aTenbHOM KOHTYpE

BoinykeHHBIE MEXaHUUYECKHE KOoJIeOaHusl.
Pes3onanc. Pesonancnas KpHBasl.
BeinyxneHnsie JJIEKTPOMarHuTHHIE

KoJIeOanus.

[lepemennbiii  TOok.  CHUHYycCOUIAJIBbHBIN

HepeMeHHBIfI TOK.

5.1.9

MommHocTh IIEPEMEHHOI0 TOKA.
AMIUINTYIHOE W JEUCTBYIOLEE 3HAYECHHE

CHJIbI TOKA U HAITPAKCHUSA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoacTBo, mepemaayua
U TOTpeOJeHNne 3JICKTPUUECKON >HEpruu.
DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE
JIIEKTPUYECKON JHEPIUu. Kynerypa
WCIIOJIb30BAHUS 3JIEKTPO3HEPTUU B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoicTBa: cericmorpad,
ANEKTPHICCKHIA 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

ITpaktnueckue pabotsl. MccnenoBanue
3aBUCUMOCTH IepuoJia MaJbIX KoseOaHun
rpy3a Ha HUTHU OT JUIMHBI HUTU U MAaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LEeny W3 IOCJIENOBaTEIbHO COEINHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

5.2

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon.  CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHBIL.

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

5.2.2

5.2.3

##H#Par### Untepdepenuus u audpaxus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3BYyKa.

Bricota Tona. Tem0p 3ByKa

5.24

525

QHCKTPOMEIFHI/ITHHC BOJIHEI. YcaoBus
HU3JTy4YCHUA OJICKTPOMArdHuTHBIX BOJIH.
Bzaumnuas OpueHTalusl BEKTOPOB E, Buvo

B SHCKTpOMaFHI/ITHOI\/’I BOJIHC B BAKyyM€

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIOMIIEHUE, NOJsIpU3aLus,
mudpakuus, uHTepdeperuus. CKopocTh

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHE DIEKTPOMArHUTHBIX BOJIH B

TE€XHHUKE U OBITY




5.2.7

[IpuHIMTIBI PaAMOCBA3M W TEIECBUACHUA.
Panmnonokanms. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIolIel cpebl

5.2.8

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, yJIBTpa3ByKOBast
JUAarHOCTHKAa B TEXHUKE M MEIHIIMHE,
pazap,  paauONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

H#HPariH#OIITUKA

53.1

5.3.2

[IpssiMonuHeiHOE pacmpocTpaHEHUE CBETa
B OJIHOPOJIHOM cpene. Jlyu cBeTa

OtpaxkeHue cBeTa. 3aKOHBl OTPAXKEHUS
cBeta. [loctpoenne M300pakeHuii B TIOCKOM

3epKasie

5.3.3

[Ipernomiienne cBera. 3aKOHBI TPETOMIICHUS
CBeTa. AOCOITIOTHBIN OKa3areib

IIpCIIOMIICHUA

5.34

[onnoe BHYTPEHHEE OTpa’KeHHE.
[IpenenbHblid yrojl MOMHOIO BHYTPEHHETO

OTpaXCHUA

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcusi  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

Coluparoniiue M pPacCeMBAIONINE JIUH3BI.
Tonkass nuH3a. DOKYyCHOE pacCTOSHUE H
OIITHUYECCKast cujia TOHKOU JIMH3HBI.
[TocTpoenne n3o0pakeHnt B COOMPArOIINX
W paccemBarommx JuH3ax. Dopmyna
TOHKOW JMH3bI. YBEIUYEHHUE, 1aBaeMoe

JIMH30H

HpCJICJ'IBI MNPUMCHUMOCTU FCOMCTpH‘lCCKOﬁ

OIITUKH

WNnrepdepenuiuss  cBera.  KorepeHTHbIe
HUCTOYHHKHU. Ycnosus HaOII0ACHUS
MaKCUMyMOB " MHUHHMYMOB B

UHTep(EPEHIIMOHHONH KapTHUHE OT JIBYX




CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus  ceera.  JludpakuuoHHas

pemérka. YciaoBue HAOMIOACHHS TIABHBIX

5.3.9 MaKCUMYMOB npu MaJecHUun
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY
5.3.10 [Tonspu3anus ceeta
TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,
¢doToanmapar, NPOSKIMOHHBIA ammapar,
53.11 MMKPOCKOII, TEJECKOTI, BOJIOKOHHAs
OITHKA, T paKIuOHHAS peieérka,
TIOJIIPOU T
IIpakTuueckue paboTHI. H3mepenue
531 nokasarenisi mpenomieHus. MccienoBanue

CBOWCTB  HW300paXeHW B  JIMH3AX.

Hab6mronenue qucnepcuu cBeTa

7.1

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunel DPUMEHMMOCTH KJIACCHUYECKOH
MEXaHUKH. ITocTynatet TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

NPUHOHUII OTHOCUTCIIBHOCTHU OUHIITENHA

6.2

OTHOCUTENBHOCTh OTHOBPEMCHHOCTH.
BaMCJIJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUINHBI

6.3

9HeprI/I${ " UMITYJIbC CBO60,HHOI>'I JaCTHUIIbI

6.4

CBsi3p Macchl C 3HEpPrued M UMIYIbCOM
CBOOOJHON YacTHLbl. OHEpPrus MOKOs

CcBOOOIHON Y4aCTHIIEI

KBAHTOBAS ®U3UKA

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU

711

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
¢boTOHA C ero 4YactoToil. DHeprus u

UMITYJIbC GOTOHA




7.1.2

OTtkpeiTHEe U uccaeaoBanue Gotodddekra.
Omeitet - A CroneroBa.  3aKOHBI

dhoTorddexra

7.1.3

YpaBHeHue OUHIITENHA st
dotordpdekra. «Kpacnas TpaHUIA»

dhoTorddexra

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuveckue yCTpoucTBa: (HOTORIEMEHT,
¢doromaTuuk, COJIHEYHas Oarapes,

CBETOIUOI

7.2

7.3

7.2.1

71.2.2

7.2.3

CTPOEHUE ATOMA

Mopens atroma Tomcona. OnbITEI
Pezepdopaa o uccneqoBaHuo0 CTPOCHUS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMAa

[Toctynatet bopa. N3nyuenue u
norjomeHue  (HOTOHOB TMpH  TEpexoje
aToMa C OJHOTO YPOBHS OJHEPrUM Ha
apyroil. Buasl cnektpoB. CriekTp ypoBHEM

SHEPruM aToMa BOJIOPOa

BomnHoBEIe cBoiicTBa 4dactui. BoiHBI e
bponns. KopnyckynspHo-BOIHOBOMI
nyanusM. Jludpakuus 3JIEKTpOHOB Ha

Kpucrtajuiax

7.2.4

CrooHTaHnHOE U BBIHYXKJICHHOC H3JIYUCHHUC.

VY CcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa

7.2.5

TexHn4eckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOM), Jia3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

[Ipaktuyeckne  pabotel.  HaGmroneHue

JMHENYaToro CreKkTpa

ATOMHOE AP0

Mertoasl HaAOMOACHUS W  PETHCTPALUH

QJICMCHTAPHBIX YaCTUIL]




7.3.2

OTKpBITHE  PAAMOAKTUBHOCTU.  OIBITHI
Peseppopna mo ompeneneHuio cocraBa
panuoakTuBHOro  u3nmydeHus. CBoiicTBa
anb(da-, OeTa-, TaMMa-u3ryueHus. Briusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTKppITHE  TOPOTOHA W HEWUTpPOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
NBanenko. 3apsan snapa. MaccoBoe 4HCIIO

snapa. M3oronsl

Anwda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIHN OeTa-pacma. l'amma-
U3JIy4yEHUeE. 3aKoH PaIMOAKTUBHOTO

paciiaaa

7.3.5

7.3.6

7.3.7

OHeprus  CBA3M HYKIOHOB B  sJpeE.
SAnepusie cunbl. Jlepekt Macchl siapa
SAnepuble peakuuu. JleneHue U CHUHTE3
sanep

SnepHsiii peaxrop. TepmosiiepHbIi
cunte3. [IpoGrembl W  MEPCHEKTUBBI
SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYECKUe

ACIICKTHI HﬂepHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHple  yacTHnbl.  OTKpbITHE
II03UTPOHA. DyH1aMEHTAIbHBIE

B3aUMOACHUCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwuibcoHa, sAnepHBIl  peakTop,

aroMHas bomOa

7.3.10

IIpaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

¢dororpadusm)

8.1

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3mnoro neba. Co3Besnus, spKue

3B63IILI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

8.2

Conneunas cucreMa. IlnaHeTrsl 3eMHOI




TpYIIIIBI. IInaHETHI-THTAaHTHI u nux
CIIYTHUKH, KAPJIHUKOBBIC IIIAHCTHI. Marigle

testa CoMHEYHOH CUCTEMEI

8.3

8.4

8.5

8.6

8.7

Connne, ¢otochepa wu  armocdepa.

ConHeyHast akTUBHOCTD
Nctounuk sneprun CosHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHMyC, TEeMIIepaTypa,
ux B3aUMOCBSI3b. Hunarpamma
«CTIEKTPATBbHBIA ~ KJIACC —  CBETUMOCTBY.
3BE3MBI  IVIABHOM  IOCICAOBATCIIBHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBLY JIJIA

3BE3/] TTIaBHOM IOCICA0BATEILHOCTH

###Par###BuyTpeHHee  CcTpoeHHe  3BE3L.
CoBpemeHHbIE IIPEICTABIICHUS 0
npoucxXokaeHuu u sBomotun ConHIla U

3BE31. DTanbl )KU3HU 3BE3I

Mneunsii  Ilyre — Hama [anakruka.
ChnupanbHasgs  cTpykTypa  [amakTukwy,
pacupenenenue 3BE3N, rasa W [BUIH.
Ilonoxxenne u nBuxenne ConHua B
lanaktuke. [lnockas u  cdepuyeckas

MOJACHUCTEMBI I aJakTUKHU

8.8

8.9

8.10

Tumel ramaktuk. Pagumoramaktnkm U

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO0ma. PasOeranue rajgakTHK.
Bo3pact u pamuyc Bcenennou, Tteopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe nzinyuenue
Macmrabnass ~ cTpykTypa  BceneHHOM.

Meraranaktuka. Hepeménusie npoGiiemsl

aCTPOHOMHHU




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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