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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHS Ha YpOBHE CPEIHErO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl yuyeoHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3KKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/enoB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

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

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (pU3MUYECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIlecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyecTBEHHBIX 3a/Ja4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIA. B kabuHere (pu3MKu JOKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIATIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECTHeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHME [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

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

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

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIIeIyIoNX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AJIIEMEHTHI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHIECKUX IMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M IMPOBEICHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoautcs 170 gacoB: B 10 kmacce — 68 gacos (2 4aca B HE/IEN0), B
11 kmacce — 68 vacoB (2 yaca B Henento),B 12 kinacce - 34 yaca( 1 yac B Heneno).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUSA

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

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

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

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

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

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

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

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

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MoJsiekyasipHas pu3NKa 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECUCTBUSA 4YacTULl BemecTBa. MoJenu CTpOEHHs] Tra30B, KHUIAKOCTEN U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

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

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
UMHTEpHOpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod MammuHbl. [{ukn KapHo um ero kodpdUIMEHT IMOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcamus. Mcnapenue u kunenue. AOCOMOTHAs U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHblE MaTepuaibl. [lmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

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

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpoctatrmueckoro  moisa.  [lorenmuman.  PasHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUYECKOTO TOKA.

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

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa U IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

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

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, runores3a, Quuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPENAayr, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHYECKAs IJUCCOLMALINS,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JpPYIrHE), JBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, ANEKTPOHArpPEBATEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11- 12 KJIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMD cyneprno3uuun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHHMKA M 3aMKHYTOI'O KOJBLEBOIO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne BANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeH1a Ha HOHBI JJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue kosnebanus. [lepuoxa, yactora, amrumryga u (asa KoseOaHUM.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KO0JIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE AeKTpodHeprun. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WIIH
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPHOJIAa MalbIX KOJIeOaHHUH Tpy3a HA HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHUusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3YU U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pPE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacnpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yroja MNOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccerBaromux JruH3ax. DopmMyna TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOECKIIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBOMCTB M300pasKeHUN B JTMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



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

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

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

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

OtkpeiTre 1 uccnenoBanue Goroadpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aiu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paanoakTUBHOTO wu3iydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3IIy4yeHHs.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

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

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajbHBIN KJIacc —
CBETUMOCTB». 3BE31bI TJIAaBHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



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

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usd CEeBEpHOro MOMyIIApHs U IPKUE 3BE3bL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, pOJib GU3HUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsS B 11 kiacce OoCyIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (PaKT, TUIOTEe3a, (PU3NyYeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOCKIHH HA OCH KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUUECKUE SIBJICHUS B KMBOM MPUPOIE, EUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

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



l'eocpagpua: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MArHUTHBIX PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenegoH, CBU-meub, MpOEKIMOHHBIA amnmnapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3ULIMENH JHYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

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

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

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MmpodhecCHOHATbHON IesTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) 3K0JI0rHYecKOro BOCIIUTAHUS

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

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

paclIMpeHre ONbITa JEATEIIBHOCTH JSKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs MPOOJEMBI C YYETOM aHAIU3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSX  PEAIBbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEHThl HJi JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

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



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTbh poid C y4ETOM MHEHMI YYacTHUKOB, OOCYXJaTh Ppe3yibTaThl
COBMECTHOI paboTHlI;

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

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

OCYUIECTBJISITh IO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIC 3aJ1aUH;

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

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO SPYIUIIMH B OO0JACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TO3HABATENbHONW  pediaekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce nOCTHXKEHUSI JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

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

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

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

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

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

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOU JESATEIBHOCTH JIOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nIecKux 3a1ay;

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



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TEeJ, IBIKEHHWE 10 OKPYKHOCTH, WHEPIIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCALMs, IUIABJIEHUE, KPHUCTAJUIA3AlUs, KUIIEHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIHOJB3YEeMbIX BEJIMYMH, WX OOO3HAUYCHHS] W €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAWHMIIBI, HaXOIUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIIMAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U ABJICHUS, UCTOB3Ys (U3UYECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTh BHIBOIBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TPSAMBIX HM3MEPEHUM, IPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

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

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW W Hay4YHO-TIONYJIIPHON MH(GOpPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

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

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



paboTaTh B TIpyNNe C BBHIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

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

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

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPHU pPEUICHUU (PU3MUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOOJsApU3alUsi CBEeTa, JHUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJICKTPUYECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMoJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKas] CHWJIa JIMH3bI, MPH OMUCAHUM TMPABUILHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPAHEHUSA
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIENATh HAMPABJICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

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

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

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

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1TA0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,



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

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHH C OMopoil Ha H3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKHU aHAIM3UPOBATH MOIy4aeMyr0 HH()OPMAIHIO;

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

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

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

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie  IIpakrudeckue (udpp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYUHOI'O ITIO3HAHMU S
bubmuoreka [{OK
1.1 ®u3rKa U METOIbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka IIOK
21 Kunemaruia > https://m.edso00.ru/7f41bf72
bubnmorexa LIOK
22 Huranuia 1 https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 12 1 1 httos://m.edsoo.ru/7f41b§72
Hroro no pazneny 28
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 10 1 1 bubnuoteka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBBI TEPMOAMHAMHIH 14 . https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHHSI BEIIIECTBA. 11 1 bubmmorexa HOK

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



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

da3oBBIe NEpEexXoanl

Wroro no pazueny 35

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

11 xJIACC

Nen/m | HaummeHoBaHMe pa3jeioB U TeM KosimvecTBo yacos DJIeKTPOHHBbIE
NporpaMmel Bcero Konrpoabusie  IIpakruueckue | (uupposbie)




padoThI padoThI oOpa3oBaTesibHbIE
pecypcsbl
Pa3nes 1JsekTpognHaMuka
bu6mmoreka [JOK
. 1
11 eKTpoCTaTHia > https://m.eds00.ru/7f41bf72
12 [ToCTOsIHHBIN 3JIEKTPUYECKUM TOK. 20 1 2 bubmmoreka [JOK
' Toku B pa3uyHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 35
Paznen 2. JIEKTPOANHAMUKA
51 MarunuTtHOe noje. IJIeKTpoOMarHuTHast 24 1 1 bubmmoreka [JOK
' UHIYKLHS https://m.edso00.ru/7f41c97c
Hroro no pazneny 24
Pa3znen 3. OBOBIIAIOHIEE TIOBTOPEHUE
bu6mmorexa [IOK
31 Obobmaiouiee nosTopenie ! https://m.edsoo.ru/7f41c97c
Htoro no pazneny 7
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3

[NPOT'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. KOJIEBAHUSA U BOJIHBI
11 MexaHu4yecKue U AIEKTPOMarHuTHbBIE 6 1 bubnuotexa [HOK
' KoeGanus https://m.edsoo.ru/7f41c97c
12 MexaHu4yecKue U AIEKTPOMarHuTHbIE 3 1 bubnuotexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
. 1
13 Onrika 0 2 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15 2
Pasznen 2. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
51 OCHOBHI CTIEITUATTBHON TEOPUHU 9 bubnmnoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 2
Pa3znen 3. KBAHTOBAS ®U3UKA
. bubmmorexa [JOK
. 1
3.1 DeMeHThl KBAHTOBOM ONTHUKHU 5 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
32 CrpocHue atoMa 3 https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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3.3 ATOMHOE PO

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

11

Paznea 4. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

41 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 2 ]i?tI:[I:sJ:I/I//IrT:;(;ErOu;;f41c97c
Hroro no pazgeny 2
Paznen 5. OBOBIIAIOIIEE IOBTOPEHUE

5.1 O6o0maro1iee NTOBTOPEHHE 2 Eggnﬁrzféigﬁﬁ £41097¢
Hroro no pasneny 1
PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME
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1ITPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax polb W MecTo (QHU3UKH B
(bopMHpPOBaHUN COBPEMEHHON HAy4YHOH KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B PAKTUYECKOU ACSITEIbHOCTH

Jonen

10.2

Y4uuThIBaTh I'PaHULBl IPUMEHEHUS] U3YYEHHBIX (PU3MUECKUX MOJEIIEH:
MaTepuaibHas TOYKa, MHEpLUalbHAas CUCTEMa OTCYETA, abCOJIFOTHO
TBEPAOE TEJO, UCATIbHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, )KUIKOCTEN U
TBEPABIX TeEJ, TOYECUHBIM DSJIEKTPUYECKUH 3apsA] — IpU PELICHUU

¢duznuecKux 3a1a4y

10.3

Pacno3naBaTth ¢usnveckue sBICHUS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KUHETHYECKON Teopuun
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKECHHE, CBOOOJIHOE MaJCHUE
TeJN, JBUXKEHHE I0 OKPY)XHOCTH, WHEpLHUs, B3aUMOJEHCTBHE TeI,;
mudp¢ys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o00bEéMa Tel TMpU  HarpeBaHUU
(oxJak7ieHuu), TETUIOBOE€ pPaBHOBECHE, HCHapeHue, KOHIEHCAIMS,
MJIaBJeHUE, KpUCTAJUIM3alus, KHUIIEHHWEe, BIAXKHOCTh BO3/yXa,
MOBBIIICHNE JABJICHHS ra3a MPU ero HarpeBaHUU B 3aKPBITOM COCYIIE,
CBS3b MEXJIYy IlapaMeTpaMu COCTOSHHS Ta3a B HW30MPOIeccax;

SJICKTpU3alus TCI, B3aHUMO/ICHICTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYUHBIL: KOOPJIMHATA, IIyTh, MEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWJIA, WMIYJIbC Tela, KUHETUYeCKas DJHeprus,
NOTEHIMaJbHAs JHEeprus, MeXaHudeckas pabora, MexaHHW4ecKas
MOIITHOCTbh; TIPY ONKUCAHUU NPABHIBLHO TPAKTOBATH (PU3UUECKUIN CMBICI
UCIOJIb3YEMBIX BENMYMH, MX OOO3HAU€HUs M €JUHHULbI, HaXOAWUTH
(GbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCINYHNHaAMH

10.5

OnunceBaTh HU3Yy4YCHHBIC TCIIJIOBEIC CBOMCTBA TE€I M TEIUIOBBIC




ABJICHUS, UCHOJb3ys (U3MYECKUE BEIMYMHBL: JaBJIEHUE Ta3a,
TEMIIepaTypa, CpEIHssl KHUHETHYECKass DSHEpPrusl XaOTHYECKOIO
JBWKEHUS MOJIEKYJ, CpEAHEKBaJpaTU4yHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHss HHeprus, pabora rasa,
KO3(G(GUIUEHT MO0JIE3HOI0 JEHCTBHS TEMJIOBOIO JBUIaTels; IpHU
ONMCaHUU IIPaBUIIbHO TPaKTOBaTh buznyeckuit CMBICII
UCIIOJIb3YEMBbIX BEJIUYMH, MX OOO3HAUEHUS M EIWHHUIBI, HAXOAWUTh
(opMyJbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnucelBaTh M3y4yEHHBIE DJIEKTPUUECKUE CBOWCTBAa BELIECTBA U
AIIEKTpUYECKUE  sABJIEHUS  (IIPOLIECCHI), HCIONB3Yyd  (uU3NYECKUe
BEJIMYUHBI: JNEKTPUYECKUN  3apsill,  JJEKTPUUECKOe  TOJIe,
HanpspKEHHOCTh  IOJIS, IOTEHLMAJ, pPa3HOCTh IMOTEHLMAJIOB; IIpU
OTNHMCAaHUH TIPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, WX OOO3HAUYEHUsS U EIUHUIBL, YKa3blBaThb (QOPMYJIBL,
CBS3BIBAIOIIME JAaHHYIO  (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHAM3UpPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCHOJb3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIBL: 3aKOH BCEMUPHOTrO TsArotexus, I, I
u Il 3akonsr HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON IHEpIruH,
3aKOH COXPaHEHMs UMITYJIbCa, IPUHIUI CYNEPIO3ULIUN CUJI, TPUHLIUIT
paBHOIIpaBUsl HMHEPLUUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYISPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUS BELIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeHEel KWHETHMYECKOM SHEpPIrUu TEIJIOBOTO JBUKEHMSI MOJIEKYN C
a0COIOTHOW TeMmepaTypoil, NEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHMs DJIEKTPUUECKOTO 3apsaa, 3akoH KylloHa, mnpu 3TOoM
pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC ITPUHIUIIBI JIeNCTBUSA MallliH, HpI/I60pOB n
TCEXHUYCCKUX yCTpOﬁCTB; pa3jindatb YCIOBHUA HUX 0e30I1acHOro

HCIIOJIBb30BaHHUA B HOBCGI[HGBHOﬁ KHU3HU

10.9

BBITIOTHATE SKCTIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3UUECKHUX SIBICHUN U
MPOLIECCOB C MCMOJIB30BAaHUEM TMPSAMbBIX U KOCBEHHBIX U3MEPEHUI; NMpU
3ToM (opmynupoBaTh TpobieMy (3amady) W THIOTE3y Y4eOHOTO
SKCIIEPUMEHTa,  coOMpaThb  YCTaHOBKY U3  MPEAJIOKEHHOTrO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

10.10

OCYIJ_IGCTBJIHTB npsIMbIC W KOCBCHHBIC HW3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMAIBHBIN CIIOCOO M3MEpPEeHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKU l'IOl"pCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCMMOCTH MEXNY (M3UYECKMMH BEIUYHMHAMHU C
UCIIOJIb30BAHUEM IMIPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBAaTh pE3yJibTaThl IOIYYEHHONH 3aBUCUMOCTHU
(¢u3nUecKUX BEJIMYUH B BUJE TAOJUI U TPAPHKOB, JIEJIATh BHIBOJBI 1O

pe3yJibTaTaM MCCIIEI0BaHUs

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  Tpylda TMPU  MPOBEIACHUHU
UCCIICIOBAaHUI B paMKax Yy4eOHOro JKCHEpUMEHTa, y4deOHo-
HCCIIEIOBATENIbCKOW U IMPOEKTHOM AEATEIIBHOCTH C HMCHOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHUS

10.13

Pemarp pacuérHbie 3a1auul ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7auyd  BbIOMpAaTh  (DU3UYECKYIO MOJENb, BBIICTATH
buznueckue BeNUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pellleHus,
MPOBOAMTH PACUETHI M OI[CHUBATh PEABHOCTH MOJYYEHHOTO 3HAYECHHUS

(U3UYECKOIN BETMYUHBI

10.14

Pemars Ka4CCTBCHHEIC 3aJa4du: BLICTPAaUBAaTb JJOTN4YC€CKHU
HCIIPOTUBOPCUMUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTh HOpU  pELIEHMH Y4eOHBIX 3aJjau  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBaHUS,
UHTEPIIPETallU U TPEJCTAaBIECHUS YYEOHOH M Hay4dyHO-TIONYJISpHOU
uH(pOpMaLMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH MOJYYACMYIO I/IH(l)OpMaI_II/IIO

10.16

[TpuBoauTE TpHUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (PU3HKE B TMOBCEIHEBHOU
JKU3HM Tl oOecrieueHrs 0€30macHOCTH IpU OOpaIIeHUH ¢ MpudopaMu
U TCEXHHUYCCKUMU yCTpOﬁCTBaMH, AJid COXpaHCHUA 3J0pOBbA H

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUSA B Oprma}omeﬁ cpeac

10.18

PaGoTaTh B rpymnme c BBINOJIHEHUEM PA3IHYHBIX COLMAJIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpPyHObl, pPalMOHAJIBHO  pacHpeneisTh
00s3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyallUsiX, aJ€KBAaTHO OLICHMBATh BKJAJ KaXXJ0IO0 W3 yYaCTHHUKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoil mpooOieMbl




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpPaX poilb W MeCTO (PU3UKK B
(GhOpMHUPOBAaHUKM COBPEMEHHON HAyYHOW KapTHHBI MHUpPa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUW, B IPAKTHYECKON JEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €IUHCTBO (bHSH‘ICCKOfI KapTUHBI MHpPaA

11.2

VYYuTHIBaThH r'paHulbl IPUMEHEHUA U3YUYCHHBIX (bI/ISI/I‘I€CKI/IX MO,Z[CJ'ICIZ:
TOYCUHBIN BJIGKTpPI‘IeCKI/Iﬁ 3apsan, aAcpHasd MOACIIbL aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'0 Si/Ipa MPH pelIeHN: (PU3NIeCKHX 3a1a4

11.3

PacrioznaBate (usnyeckue sBieHHUS (MPOIECCHI) U OOBACHATH MX Ha
OCHOBE 33aKOHOB  DJJIGKTPOJMHAMUKA W  KBAaHTOBOW  (pH3UWKU:
AJIEKTPUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOC, XHMHUYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
DJIEKTPOMArHUTHAs WHAYKIMS, JCHCTBUE MArHUTHOTO TIOJII Ha
MPOBOJAHMK C TOKOM W JBFDKYIIUHCS 3apsij, JJICKTPOMArHUTHBIC
KoieOaHUs W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
OTpaKEHHE, TpeloMIIeHHue, UHTephepeHIus,  AuPpakuus Hu
MOJISIpU3allisl CBETa, JMCIEPCUsi CBeTa, (OTO3EKTpUudeckuii 3ddekt
(potorddext), cBeTOBOE maBIEHHE, BO3HUKHOBEHHE JIMHEMYATOTO
CHEeKTpa aToMa BOJOpPOJA, €CTECTBEHHas M  HCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh ~ M3yYEHHBIE CBOMCTBa  BemIeCTBAa  (DIIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKUE, IEKTPHUUECKYIO MPOBOJIUMOCT Pa3THIHBIX
Cped) M DIEKTPOMArHuTHbIE SIBIEHUS (IPOLECCHl), HCHOIb3Ys
¢u3nyeckue  BEIMYMHBL:  DJIEKTPUYECKHM  3apsa, Ccuila  ToKa,
DIIEKTPUUYECKOE  HANPSHKCHHE,  DJIEKTPUYECKOE  CONPOTHBIICHUE,
pazHocTh moTeHImanos, JJIC, paboTa TOka, UHIYKIUS MarHUTHOTO
nmons, cuiaa Awmmepa, cuna JlopeHnla, WHAYKTUBHOCTh KATYIIKH,
SHEPIusl HJIEKTPUUECKOTO0 M MarHUTHOTO TOJIeH, MEepHoj M 4acToTa
KoJieOaHuit B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B MPOIecce
TapMOHHMYECKHUX AIEKTPOMATHUTHBIX Kosie0aHuH, doxycHoe
paccTosHHE M ONTHYeCKas CWiIa JIMH3bI; MPU ONMUCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIHYMH, HX
0003HaueHWsI W EIWHHIBI;, YKa3biBaTb (OPMYIBI, CBS3BIBAIOIIHE

JaHHYI0 (PU3NYECKYIO BETUUYHUHY C JPYTMMH BETUYUMHAMU
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OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA U IMPOLECCHI, UCIIOJIb3Yys
(I)I/I3I/I‘-ICCKI/IG BCIIMYUHBI: CKOPOCTb JJICKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC (1)OTOHa, nepuona
nmojypacmnaga, OSHEPTUA CBA3HM ATOMHBIX AA€p, IIPH OIIHMCAaHUHU
IIpaBHUJIbBHO TPAKTOBATb (1)I/I?>I/ILICCKI/II71 CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘ICCKYIO BCIIMYUHY C APYI'UMU BCIMYNHAMU, BBIYHUCIIATH

3HA4YCHHUC (l)I/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

Ananu3upoBath (U3MYECKHE TPOLECCHl W  SABICHHS, HCIOIb3YS
¢usmueckue 3aKOHBI M OpUHIUNBL  3akoH Oma,  3aKOHBI
IIOCJIEAOBATENBHOIO U IApAJJICIIBHOTO COEAWHEHHS IIPOBOJHHUKOB,
3akoH Jxoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLUH, 3aKOH
IIPSAMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHbl  IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTeHHa A
doro3dexra, 3aKOH COXpaHEHUS DSHEPIMH, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHMsI DJJIEKTPUYECKOTO 3apsAja, 3aKOH
COXpaHEHUs  MaccOBOIO  4YMCia, mocryiaarel  bopa,  3akoH
PaAMOAaKTUBHOIO pacnajga;, TMpH DSTOM  pa3jIndaTh  CIIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE U YCIOBHS

(rpaHMIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGIIGJI?ITI) HaIlpaBJICHUC BCKTOpPAa HWHAYKIOUHW MArHuTHOIO II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa N CUJIbI HopeHua

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BEIOTHATE SKCIIEPUMEHTHI TIO UCCTIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHUIA; TIpU
5ToM (OPMYIUPOBaTH MpoOJIeMy (3a7ady) W THUIOTE3y Yy4eOHOTO
OKCIEpUMEHTa,  COOMpaTb  YCTaHOBKY W3  TPEIJIOKEHHOTO

060p}/'I[OBaHI/I}I, MMPOBOAUTD OIIBIT U (bOpMYJ'IPIpOBaTB BBIBObI

11.10

OCYHIGCTBJ'ISITI) NpsAMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I‘ICCKI/IX
BCJIIMYHMH, IPU O3TOM BI:I6I/IpaTI) OINTUMAJbHBLIA CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BCCTHHIC METOAbBI OICHKHU HOFpCH.IHOCTCﬁ I/ISMCpCHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYHPOBAaTh YCTaHOBKY,
buKkcUpoBaTh pPE3yIbTATHl MOJYYEHHON 3aBUCHUMOCTH (DU3HMYECKHX
BEJIMYMH B BUJE TaOIUIl U TpadUKOB, JIENaTh BBIBOJBI M0 pe3yIbTaTaM

HCCIIEIOBAHUS

11.12

CobOmoate mpaBuiia 0O€30MacHOTO TpyAa IMpH  MPOBEIECHUHU




WCCIIeIOBAaHUM B paMKax Yy4eOHOro OJKCIEepUMEHTa, Y4eOHO-
HCCHGI[OB&TCHBCKOﬁ u HpOGKTHOﬁ ACATCIIbHOCTHU C HUCIIOJIB30BaHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

11.13

Pemate pacuérHple 3a1auu C SBHO 3aJaHHON (DU3UYECKON MOJIEIIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHam3a
YCIIOBUSL  3a/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl M OIIEHUBATHh PEATBHOCTH MOJYYCHHOTO 3HAYCHUS

(bU3HYECKOI BETNIMHBI

11.14

Pemarp  kauecTBeHHbIE  3a/ayM: BBICTpAauWBaTh  JIOTUYECKU
HEIPOTUBOPEUHMBYIO LIEMOYKY PACCYXKICHHI C OMOpOil Ha H3y4eHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTh MNpU  pELIEHUH Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTallul M HNpPEeJCTaBIeHUs Y4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLMY, MOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOIY4aEMYIO HH(POPMAIHIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUS MallNH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuuaTh YCJIOBHUS UX O€30MACHOTO HCIIOJIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE IpUMEpHI BKJIaJa POCCUHCKUX U 3apyOekHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHe 3HaHUS MO (PU3HKE B TMOBCEIHEBHOU
JKU3HM T oOecrieueHrs 0€30macHOCTH TIpU OOpaIIeHUH ¢ pudopaMu
U TCEXHHUYCCKUMU yCTpOﬁCTBaMH, AJid COXpaHCHUA 30pOBbA H

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUSA B Oprma}omeﬁ cpeac

11.19

PaGotate B TpyImie ¢ BBINOJHEHUEM DPA3IUYHBIX COIMAIBHBIX POIEH,
IUIAHUPOBATh ~ paboOTy  TPYIIbI,  palMOHAIBHO  paclpeiessiTh
00S3aHHOCTM Y  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aJCKBAaTHO OLICHMBATh BKJAJ KaXAOTO U3 YYaCTHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3ziena

Kox npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®uzuka — Hayka o 1npupoae. Hayunbie
METO/Ibl TTIO3HAHUSI OKpY»Karomiero mupa. Poib
SKCIIEPUMEHTa M TEOpHUH B  Ipoliecce

MIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue GU3NYECKUX SBICHUA U
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHBl U TEOpUHU. ['paHuUlIbl MPUMEHUMOCTHU
(bU3IIECKUX 3aKOHOB. [TpuHIIMDI
cooTBeTcTBUsl. Ponb u Mecto ¢Qusuku B
dhopmMupoBaHUHT COBPEMEHHOM Hay4YHOU
KapTHUHBI Mupa, B IPaKTUYECKON

HEATENbHOCTH JIOAEH

MEXAHUKA

##HPari#KITHEMATUKA

211

Mexaan4deckoe JBHKCHHC. OTHOCHUTENBHOCTh
MEXaHUYCCKOI'O JIBUKCHU. Cucrema orcuéra.

Tpaexropust

2.1

212

[Tepemermenne, cKOpOCTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpOCTb) U YCKOpEHHe
MaTepHaIbHOW TOYKH, UX MPOEKIMH Ha OCH
CHCTEMBI KOOp/MHAT. Crnoxenue

MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE. I'paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, yTH nu MepeMEIICHUS

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU
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CBobOoHOE TIazicHre. Y CKOpeHHE CBOOOIHOTO

majgeHust

2.15

KpuBonuneiinoe paBuwxkenue. PaBHOMepHOe
JIBIDKEHME  MaTepuajlbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHas
CKOPOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKCHUE CHApsAJOB, LECMHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTnueckune paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKY MYyTSIMH, IPOUICHHBIMU
TEJIOM  3a  IIOCJIEOBATEIbHBIE  pPABHBIC
MIPOMEXKYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUDKEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
Hyl0. V3yueHne ABMKEHUS IIapuKa B BSI3KOU
JKUAKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6pOIJ_IeHHOFO TOPU30HTAJIBHO

2.2

#i#HPariH# IMHAMUKA

221

[TpuHnMn OTHOCHUTEIILHOCTH INanmunes.
IlepBbiii 3axkoH Herorona. HMuepuuaibHble

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHiun cyneprno3unuu

CHII

2.2.3

Bropoii 3akoH HproTOHa 111 mMaTepuanbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCUETA
(UCO). Tperuit 3akon HerooTona s

MaTCpHAJIbHBIX TOUCK

224

3aKOH BCEMHUPHOTr0 TAroTeHUs. CHiia TSKECTH.

HepBaﬁ KOCMHUYCCKast CKOPOCTb. Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKONBKEHUS W  CWJIA TPEHUS  IOKOS.

Koaddumment tpenus. Cuna conpoTUBIEHUS




IpUu ABUKCHUU TCJIA B JKUAKOCTU HUJIU I'a3¢C

2.2.7

HOCTYHaTCHBHOC 1 BpamaTCJIibHOC ABHIKCHUC

a0COJTIIOTHO TBEPAOTO Tea

2.2.8

MOMCHT CHJIBI OTHOCHUTCJIBHO OCH BpaH.[eHI/IH.
[Tnedo cuibl. YCIIOBUS paBHOBECHS TBEPIOIO
teaa 8 UCO

2.2.9

Texumueckne YCTPOﬁCTBai INOAIINITHHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTdeckune paboThl. M3yueHue NBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JIEMCTBUEM HECKOJIbKMX cuil. MccinenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B JeOpPMHUPYEMO TPYKUHE U PE3HHOBOM
oOpaslie, OT BEIMYMHBI HX AePOopMaIliH.
HccenenoBanue ycinoBuil paBHOBECUS TBEPIOTO

TCJa, UMCIOIICTO OCh BPAlICHHA

2.3

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

I/IMHYJIBC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

231 MaTepuaibHbIX ToueK. Mmnynec cuisl u
M3MEHEHUE UMITyJIbCca TeJla
232 3akoH coxpaHeHuss ummnyiasca B HCO.
o PeaxTnBHOE ABMKEHIE
2.3.3 Pa6oTa cribl
2.34 MOIIHOCTD CHIBI
235 Kunernueckas sHeprusi MaTepuagibHOU TOUYKH.
o TeopeMa 0 KHHETUUECKOW SHEPTUH
[TorenmmansHas osHeprusd. I[loTeHumnanbHas
236 SHEPrus yIpyro nehOopMUPOBAHHOM
- npykusbl. [loTeHIManpbHas DSHEPrUs Tena
BOJIM3U MOBEPXHOCTH 3EMIIU
[loTeHumanbHbIe W HEMOTCHIIUAIBHEIC CHIIBI.
937 CBsi3p paboThl HEMOTCHIIMAIBHBIX CHJI C

N3MCHCHHUECM MEXaHUYECKOM OHEPIrun

CHCTCMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKON YHEPTUn

2.3.8 VYipyrue u Heylpyrue CTOIKHOBEHHS
239 TexHUUYeCKne yCTpOWCTBA: JIBUJKEHUE DAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3M
23.10 CKOPOCTEMl Tel TMpu HEyNpyroMm yaape.

HCCJ’ICI{OB&HI/IC CBA3HU pa6OTBI CHJIBI C

W3MEHECHHEM MEXaHHMYISCKOM OHCPIHUHU TCJIa

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH. BbpoyHnoBckoe
newkenue. ludpdysus. Xapakrep IBUKECHUS U

BSaHMOHCﬁCTBHH YaCTHUll BE€IICCTBA

3.1.2

Mopenu cTpoeHuss Ta30B, KUAKOCTEH U
TBEPABIX Tel W OOBSCHEHHE CBOWCTB

BCIICCTBA HA OCHOBC 3THX MOﬂCHCﬁ

3.13

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHAas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus

3.15

Monens  upeanpHoro  rasza.  OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TEOpHUU UACAIBHOTO Ir'a3a

3.1.6

AOGcomoTHas Temreparypa Kak Mepa cpeaHei
KUHETHUYECKOW YHEPrUU TEIIOBOTO JBHXKEHHS

yactul rasa. [Ikama temneparyp KenbpBuna

3.1.7

Vpasuenne Kianeiipona — MeHnaeneesa.

3akoH /lambToHA

3.1.8

I"azoBbIe 3akoHbBI. M30mpoLiecCh B UAEATLHOM
rase ¢ MOCTOSHHBLIM KOJHMYECTBOM BEIECTBA:

u30TEpMa, U30X0pa, n300apa

3.1.9

TexHuueckue  ycTpOHCTBa: TEPMOMETD,

OapomeTp




3.1.10

[Tpaktuyeckue paboTel. M3mepeHue wmacchl
BO3/yXa B KJIacCHOM komHaTe. MccnenoBanue
3aBHCHUMOCTH MEX]y IapaMeTpaMu COCTOSIHUS

Pa3spEeKECHHOIO ra3a

3.2

OCHOBbI TEPMOJJMHAMMUMKHA

3.21

TepmonnHamuueckass cucTeMa. BHyTpeHHsA
DHEPrusl TEPMOAMHAMMYECKOM CHCTEMBI U

CIIOCO0OBI €€ U3MEHEHUS

3.2.2

KonuuectBo TemnoTel u pabota. BHyTpenHss

SHEPIHUA OAHOATOMHOI'O NACAJIIBHOI'O I'a3a

3.2.3

Bunapl Temmonepenayu: TEMJIONPOBOIHOCTD,
KOHBEKIIMS, H3ITy4eHHe. TerioéMKOCTh Telna.
VienpHass TEIUIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpEaAadC

3.24

IlepBblit 3aK0H TepMoauHaMUKU. [Ipumenenne
IIEPBOTO 3aKOHa  TEPMOJUHAMHUKU K
u3onpoueccam. I'paduueckass MHTEpIIpETAIUL

paboTHI Ta3a

3.25

TemmoBble mamuHbl. [IpUHIUIBL IEHCTBUA
TerIoBbIX MamuH. [IpeoOpazoBanus 3HEpruu
B TemioBbIXx MammHax. KoapduumeHt
nosiesHoro  geiictBus  (manee —  KIIM)

teroBoil mammHbl. [{ukn Kapuo u ero KI1J|

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpoiieccoB B MPUPOJE.
Terioseie JIBUTATENH. DKOJIOTHYECKHE

HpO6J'ICMBI TCIIJIOSHCPTCTUKHU

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTaTelb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[TpakTueckue pabotsl. 3mepenue ynenbHOU

TETUIOEMKOCTH

3.3

###Par###ATPEI’ ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u kKoHneHcanus. Vicnapenue
" KHTICHHE. VY nenbHast TEerIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHUS OT JaBJICHHUA

3.3.2

AOcComIoTHAsS ¥ OTHOCHUTEIbHAsA BIAXKHOCTh

Bo3ayxa. HacelienHslil map

3.3.3

Trépnoe TEJO. Kpucramimyeckue u
amopdHbIe Tena. AHU30TPONHUS  CBOWCTB
KpPHUCTAILJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHaIb

3.34

IlnaBnenue wu KpucTajluin3anus. Y aennHas

TeruioTa miasiaeHus. Cyonumanust

3.3.5

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHuyeckue yCTpPOHCTBA: THUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
MOJIy4YEHUsI COBPEMEHHBIX MaTepHUajIoB, B TOM

YU CJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOI'MH

3.3.7

[IpakTnueckune paboTHI. N3zmepenne

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

###Par##OJIEKTPOCTATUKA

411

OnexTpu3anys Tea. JNeKTpudeckuil 3apsan. Jsa

BU A SJICKTPHUYCCKHUX 3apsA10B

412

HpOBO,Z[HI/IKI/I, AUDJICKTPUKU u

MOJTYTPOBOTHUKH

413

3akoH COXPAHCHUS DJICKTPUUICCKOI'O 3apsaia

414

B3aumopeicTsue 3aps10B. 3akoH Kynona

415

Onektpuueckoe  mnone.  HanpskéHHOCTh
AIIEKTPUUYECKOTO HOJISL. [punun
cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH

QJICKTPHUYICCKOTO ITOJIA

4.1.6

PaGota cHJI  3IEKTPOCTATHYECKOTO  TIOJSL.

Ilorenuuain. Pa3HOCTh NOTEHIINATIOB

4.1.7

HpOBOJIHI/IKI/I U OUBJICKTPUKHU B IOCTOSIHHOM




ANEKTpUYEeCKOM  moje.  Judnexrpuyeckas

MPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCaTopa.
DHeprus 3apsHKeHHOr0 KOHIeHcaTopa
TexHuueckue  ycTpOWCTBA:  AJIEKTPOCKOII,
419 AIIEKTPOMETpP, DJIEKTpOCTaTUYEeCKasi 3alluTa,
o 3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TIPUHTEP
4110 [TpakTuueckue paboThI. N3mepenue

BJ'ICKTPOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

VYcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O

421 aNeKTpruyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTOSIHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu
423 DJNEeKTpUYECKOe COMPOTUBICHUE. Y IEIbHOE
o CONPOTHBIICHHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaiebHOe,
o CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jxoyins
4.2.5
— JIeHna
4.2.6 MOIIHOCTB 3AEKTPUUECKOTO TOKA
anekTponBkymas cuna (mamee — JJC) u
427 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHMKA TOKA.
o 3akoH OmMa I TOJNHOM  (3aMKHYTOM)
anekTpuueckoit rienu. Koporkoe 3ambikanue
DNeKTpOoHHas POBOJMMOCTb TBEPBIX
428 METAJUIOB.  3aBHCHMOCTH  COIPOTHBIICHUS
o METaJUIOB oT TeMIIepaTyphbl.
CBepXnpoBOIUMOCTD
429 Onexkrpuueckuii Tok B Bakyyme. CBoiicTBa

AIIEKTPOHHBIX ITyYKOB




4.2.10

[TomynpoBonuuku. COOCTBEHHAS U TPUMECHAs
MPOBOJUMOCTh MOJYIPOBOAHUKOB. (CBOICTBA

p-n nepexoaa. [TomynpoBogHUKOBEIE TPUOOPHI

4211

ONEKTPUUECKU  TOK B DJIEKTPOJIMUTAX.
DNEKTPOIUTHYSCKAS JIUCCOLHAIINSL.

DIIEKTPOIN3

4.2.12

DIIEKTPUYECKUI TOK B rasax.
CaMocCTOSITeIbHBIE U HECaAaMOCTOSITENIbHBIN
pa3psan. PasnuuHble THUIBI CAMOCTOSITEIBHOTO

paspsaa. Mouaus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBa: ammepMerp,
BOJITMETP,  peocTaTr, MCTOYHHUKH  TOKa,
AIIEKTpOHArpeBaTelbHbIe npuOopHI,
AJIEKTPOOCBETUTENbHbBIE TPUOOPBI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBII O/,
TEPMUCTOPbI u (doTope3nucTopsl,

HOJIYHPOBO,Z[HI/IKOBHﬁ Au0o4, raJlbBaHHMKa

4.2.14

[IpakTnueckune paboTHI. N3yuenue
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne OJIC wucTOYHMKA TOKa M €ro
BHYTPEHHETO comnpoTuBieHus. Habmionenue

QJICKTPOJIN3a

11 KJIACC

Kon Koanposepsiemoro
pasaeia 3JIEeMEHTa

HpOBepHeMble JIEMEHTBI COAECPKAHUA

4

SJIEKTPOAMMHAMUKA

##HPartH##MATHUTHOE I1OJIE. DJIEKTPOMAI'HUTHAA MHAYKIMA

43.1

IlocTtossHHBIE MaruuThbl. BzaumoaencTBue

IIOCTOSITHHBIX MarHuToOB

4.3

4.3.2

MaruutHoe mone. BekTop MarHuTHOM
vHayKiuu.  [IpuHIunm — cynepro3uuuu.

Jluann marantHOM wMHAYKnuu. Kaprtunaa




JIMHUM  MAarHuTHOW  HMHAYKUUMHA  TOJIA

IHOCTOSAHHBIX MarHuToOB

MarHuTHOE 110J€ MPOBOJHUKA C TOKOM.
KapTuna nuHMil 10N JUIMHHOTO MPSIMOTO

IIPOBOAHHMKA MW 3aMKHYTOI'O KOJIBIHEBOI'O

433 MIPOBOJIHUKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuiia AMriepa, €€ MOJlyJIb M HalPaBJICHUE
Cuna JlopeHua, e€ MOAyYJb U HalpaBJICHUE.
JIB>keHHe  3apsyKEHHOM  4acTULbl B
433 OZIHOPOJHOM MAarHUTHOM mone. PaGora
cuiibl JIopeHiia
4.3.6 SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BEeKTOpa MArHUTHON MHIYKLIIUHU
O/1C unaykumu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe snektpuueckoe mnose. IJ(C
WHIYKUMA B TIPOBOJHUKE, JBIXKYLIEMCS
439 MOCTYIATENbHO B OJIHOPOTHOM MarHUTHOM
nose
4.3.10 [TpaBuno Jlenma
NHayKTUBHOCTB. SIBIICHME CAMOWHIYKIUH.
4.3.11
SJ1C camouHIyKIIUHU
DHeprusi MarHUTHOTO TIOJsI KAaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHudeckne  yCTPOWCTBA:  IIOCTOSIHHBIE
MarHuThl, AJIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS 11€Yb
[IpakTrHueckue paboTHL. N3yuenune
4.3.15 MarHMTHOTO IIOJA KAaTyIIKH C TOKOM.

UccnenoBanue neiicTBHA  HOCTOSHHOIO




Mar"Hura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA BHCKTPOMal"HI/ITHOI\/'I HHAYKIOWUH

KOJIEBAHM 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarensuags cucrema. CBOOOIHEBIE
konebOanus. ['apMoHHMuecKue KoyieOaHusI.
[lepron, wactora, amiumatyna u  (dasa

KoJiebanuit

5.1.2

IIpyxuHHBI MasTHUK. MaremaTu4ecKkuin

MasTHHK

513

VYpaBHEHHE TapMOHMUYECKHX KOJeOaHUi.
Kunematuueckoe u JMHAMHYECKOE

OIUCaHME KOJIEOATEIBHOTO IBIKEHUSI

5.14

[TpeBpamenue SHEPTUH npu
FapMOHMYECKUX  KOJIeOaHUSX. Cas3p
aAMIUTUTY/bI KoJieOanuit UCXOIHOU
BEJIMYUHBI C aMIUIMTYyJaMu KoJjieOaHui eé

CKOPOCTHU U YCKOPCHUA

5.15

Konebartenbupiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIC KoJIeOaHus B
UJealbHOM  KOJe0aTeNbHOM  KOHTYpe.
AHaJOTUST MEKIy MEXaHWYECKUMU |
AIEKTPOMArHUTHBIMU KOJIEOaHHSIMH.

®opmyna Tomcona

5.16

3akoH COXPAHCHUSA SHEPruu B HUACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BbiHyX/I€HHBIE MEXaHUYECKUE KOJieOaHMsl.
Pe3onanc. Pe3onancHas KpHUBasl.
BrenyxaeHHbie JJIEKTPOMarHUTHHIE

KOJIeOaHUS.

5.1.8

Ilepemennbit  TOok.  CHHYCOMAAIBHBIN

HCpCMCHHLIf/'I TOK.

5.1.9

MomHocTb IIEPEMEHHOIO TOKa.

AMHJ’II/ITy,Z[HOC )51 ﬂeﬁCTByIOHlee 3HA4YCHHUC




CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpauncdopmarop. [IpousBozacTso, nepegaya
U MOTpebsieHne 3JIEKTPUUECKON HSHEPruu.
OKOJIOTUYECKUE PUCKU MPU IPOU3BOICTBE
AIEKTPUYECKON SHEPIuHu. Kynberypa
MCII0JIb30BaHUs AJIEKTPO3HEPTUH B

HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

Texnuueckue ycTpoiicTBa: celicmorpad,
SIEKTPUICCKHIA 3BOHOK, JIMHUA

QJICKTpoIIepcaavd

5.1.12

[Ipaktnueckue pabotel. MccrnenoBanue
3aBUCUMOCTH IE€pUOAa MajbIX KoJieOaHUN
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
LeNu U3 IOCIEI0BAaTeNIbHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

5.2

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, yCIIOBUS
pacnpocrpanenusi. [lepuon.  CkopocTh
pacrpoCTpaHeHHsT W JUIMHA  BOJIHBIL.

HonepeqHI)Ie H IPOJAO0JIbHBIC BOJIHEBI

5.2.2

###Par## Nurepdepenuus u nqudpaxuus

MEXaHUYCCKHUX BOJH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Beicota Tona. Tem0p 3ByKa

524

DNIeKTPOMAarHuTHbIE  BOJIHBL. Y CIIOBUSA
W3JIy4eHHUS]  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenTanus BektopoB E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€

525

CBoifcTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXXCHHUE, MPEIOMIICHNE, MOJSpU3aIns,
mudpakuus, uHTepdeperuus. CKoOpocTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixama 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAriuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI PagUOCBA3UM U TEIEBUJICHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIIECH Cpe/Ibl

5.2.8

TexHu4eckne YCTpPOWCTBA: MY3bIKAJIbHbBIC
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JMarHOCTHUKAa B TEXHUKE M MEIULIMHE,
pamap,  paguONpUEMHHUK,  TEJIEBU30pP,

anTeHHa, Tenedon, CBY-meupb

5.3

#HH#HParHH#HOIITUKA

531

[IpssMonMHEHOE PacIpOCTpPaHEHUE CBETA

B oAHOpoaHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAXKECHUS
cBera. [loctpoenne M300pakeHN B IIIOCKOM

3epKajie

5.3.3

[penomienne cBeTa. 3aKOHBI TPETOMIICHHS
CBeTa. AOCOJIOTHBIHI [10Ka3areib

IMpCIIOMJICHUA

5.34

ITosmHoe BHYTPEHHEE OTpaXKEHUE.
IIpenenbHbIl yroy MOJHOTO BHYTPEHHEIO

OTPAKCHUMA

5.35

Hucnepcuss  cBera. CIOXHBIH  cOCTaB

oenoro ceera. L{Ber

5.3.6

Cobuparonyie ¥ paccerBaOIINe JUH3BI.
Tonkas nuH3a. POKYCHOE PACCTOSHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHni B COOMPAIOIINX
n pacceuBaromux JauH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIMYCHHE, JaBacMoOeC

JIMH301

5.3.7

[Ipenenbl NpUMEHMMOCTH F€OMETPUUYECKON

OIITUKHU

5.3.8

Untepdepeniuss  cBera.  KorepeHTHble

HCTOYHUKH. YcaoBus Ha6J'IIOJICHI/I}I




MaKCUMYyMOB u MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a3HBIX KOI¢pCHTHBIX UCTOYHUKOB

Hudpakmuss  cBera.  JudpakuuonHas
pemérka. YcinoBue HaONIOICHUS TIaBHBIX
5.3.9 MaKCUMYyMOB npu HaJeHuu
MOHOXPOMAaTHYECKOTO CBETa Ha

TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonstpusanus cBera

TexHudyeckue yCTpOMCTBA: OYKH, JIyIa,

doroanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, JudpaKIuOHHAS penérka,
TIOJISIPOH T
[IpakTuyeckne  pabOTHI N3mepenue

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOWCTB  W300paX€HWH B  JIMH3AX.

Hab6nronenue aucnepcun cBeta

SJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnIBI TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. IToctynatsl TEOpHUH
6.1 OTHOCUTEJIbHOCTH: MHBAapHUaHTHOCTb
MOJyJsl CKOPOCTH CBe€Ta B BaKyyMe,

MIPUHITATT OTHOCUTEIFHOCTH DUHINITEHHA

6 OTHOCUTETBHOCTb OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpEeMEHH U COKpalleHue
JUTHHBI
6.3 DHeprust ¥ UMIyJILC CBOOOTHON YaCTHUIIBI
CBsI3p Macchl C DHEPTHEH W HUMITYIHCOM
6.4 CBOOOJHOW YacTHILIbl. DHEPrus MOKOs
CcBOOOTHOM YaCTHIIEI
7 KBAHTOBAS ®U3UKA
21 H#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 ®dotonbl. Popmyina [lnanka cBsi3u s3HEPTrUN




doroHa ¢ ero uacToTod. OHeprus u

UMITYJIBC (pOTOHA

7.1.2

OTtkpeiTHE U UccaeaoBanue Gorodddekra.
Ombitet AI. CroneroBa.  3aKOHBI

dboTtodrddekra

7.1.3

YpaBHeHue OHHIITEHHA I

dboTtodrddekra. «Kpacnas TPaHUIIA

dororddekra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOenena

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHudeckue ycTpoicTBa: (POTOIIEMEHT,
dboTomaTUHK, COJIHCUHAas Oarapes,

CBE€TOOHNOO

7.2

CTPOEHHME ATOMA

721

Monens atoma Tomcona. OnbITEI
Pesepdopaa o uccienoBaHuio CTpOSHUs

aTomMa. HHaHCTapHaSI MOJACIBb aTOMa

7.2.2

[Toctynatet bopa. H3znyuenune u
noryomeHue  (GOTOHOB MpU  Iepexone
aToMa C OJHOIO YPOBHS JHEPruM Ha
apyroi. Buasl ciektpoB. CnekTp ypoBHER

SHEPTUH aTOMa BOJIOPOA

7.2.3

BonHoBEIE cBoMcTBa dacTHll. BOJHEBI 1e
bponns. KopnyckynspHo-BOIHOBOMI
nyanu3Mm.  Jludpakius SIEKTPOHOB Ha

Kpucrajuiax

724

CrnoHranHoe U BBIHYXJICHHOC H3JIYYCHHC.

YCTpoicTBO M IPUHIMIT pabOTHI J1a3epa

7.25

TexHUUecKrne YCTPOMCTBA: CHEKTPalbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[IpakTnueckue pabGotel.  HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoabl HaOMIONEHUST W PETUCTpAIMU

SJICEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PagHOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0 cocTaBa
paauoakTHBHOrO  u3iydeHus. CBoiicTBa
anb(a-, Oera-, raMma-u3nydeHus. BrusHue

PaauOaKTHUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OTkpplTHE  IIPOTOHA U HEUTpOHA.
Hyxnonnas moxpens siapa ['eiizenOepra —
WBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNIEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  [amma-
U3ITy4YCHHE. 3aKOH  paJAMOAKTHBHOTO

paciaaa

7.3.5

BHCPFI/IH CBA3HU HYKJIOHOB B sape.

Snepusie cuibl. Jledekt Macco sipa

7.3.6

ﬂ,[[epHBIC PCaKInu. IIGHGHI/IC U CHHTC3

saaep

7.3.7

SAnepHsiit peaKTop. TepmosinepHbIit
cuHre3. [IpoOGneMbl ¥  HEPCHEKTHBBI
SAJIEPHOM  DHEPreTUKU. DKOJIOTMYECKHE

ACIICKThI HﬂepHOﬁ OHEPICTUKU

7.3.8

OnemeHTapHble  yacTHlbl.  OTKpbITHE
MIO3UTPOHA. @DyH1aMEHTaIIbHbIE

B3aUMOJICUCTBUA

7.3.9

TexHuyeckue  yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, sAnepHBI  peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB YacCTHIL (o TOTOBBIM

dororpadusm)

OJIEMEHTHBI ACTPOOU3UKU

8.1

Bun 3Bé3mHoro Heba. Co3Bes3nmus, spKHe




3B63,ZU>I, IIJIaHEThI, UX BUAUMOC IBMXXCHUC

8.2

Comueunast cucrema. llimaHeTsl 3eMHOU
TPYIIIBI. IImaneTsI-ruranTel u Ux
CIIyTHUKH, KapJIMKOBBIC IJIaHEThl. Maible

Testa CoTHEYHON CUCTEMEI

8.3

Connue, ¢orochepa u  armocdepa.

ConHeyHass akTHBHOCTh

8.4

Hctounuk sHeprun ConHua U 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTHEKTPaNbHBI  KJIAcC — CBETUMOCTBY.
3BE3bl  IVIABHOWM  I1OCIIEIOBATENILHOCTH.
3aBUCUMOCTh «MAacca — CBETUMOCTbY» JUIf

3B&3]] ITIaBHOM IOCICA0BATCILHOCTH

8.6

###Par####BuyTpennee  cTpoeHHe  3BE3.
CoBpemMeHHbBIE TpeICTaBIICHHS 0
NpOUCXOXKIeHUU u sBomouuu ConHIla U

3BE3. DTaIbl )KU3HA 3BE3]]

8.7

Mneunsii  Ilyre — Hama ['anakrtuka.
CnupanbHass  crpykrypa  ['amaktukw,
pacnpezneneHue 3BE3N, Tra3a U IBUIN.
[Tonoxxenne wu paBwkenne ConHoa B
lamaktuke. Ilmockas wu  cdepudeckas

moAcUcTeMsl [ aTakTUKU

8.8

Tumer ramakTuk. PagmorajakThku U

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTHK

8.9

Bcenennas. Pacmupenune  BceeneHHOM.
3akon XabO0ma. PasOeranue rajgakTHK.
Bospact u pamuyc BcenmeHHoil, Teopus
bosbmoro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkToBoe n3nyyeHue

8.10

Macmirabnast ~ cTpyktypa  BcenenHnoil.
Meraranaktuka. Hepeménnbsie npoGiiemsbl

aCTPOHOMHUU




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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