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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusi ydyeOHoro npeamera «duszmka» B o0Opa3oBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHu” ux ¢u3rke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pEaM3alMH MEXKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH 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 BKIFOYAET:

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 HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €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 C HEW KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX Pa3fesioB (DU3UKH, 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 MAaTEpPHUH, 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 (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0J 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 mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
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 OJHOrO paslena Kypca, TaKk M HMHTErpUpysl 3HAHUS U3
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 coorBerctBuum ¢ 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
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS 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 00OpynOBaHWE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX U LHU(PPOBBIX MPUOOPOB, 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 HMHTEUIEKTYAJIbHBIX 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 YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAaHHEM
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 TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB 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
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M MPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMEHTa W TEOPUM B TMPOIECCE TO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(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.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEWHOe aBwkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

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

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent 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 MNPUMEHEHUE: TMOIIIUITHUKH,
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, BO3HUKAIOUIMX 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 MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HWMITYJIhCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHod  npyxkuHbl.  [loTeHUManpHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJIEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIliepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: 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 YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

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 Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  raza. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

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

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

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



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcanus. Mcnapenue u kurneHue. AOCOIIOTHAS 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 Martepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
oJIsl.

PaGora cumnm  snektpoctatmueckoro  mojsa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsH>KeHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

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

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

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

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 TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

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

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaoGmroienue 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.

Mesicnpeomemnule nousimusi, CBSI3aHHbIE C HM3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIIONEPEIayu, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJMTUYECKAS ITHCCOLMALNS,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

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

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHMKA W 3aMKHYTOIO KOJBLEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM mosje. Pabota cuibl Jlopenua.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MAarHUTHOM 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, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeHia Ha NOHBI AJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH 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.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

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

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

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

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

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

Jlemoncmpayuu

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



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHblE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
peIOMJICHUE, TOSpU3anus, Tudpakims, “HTephepeHITU.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3bl. [locTpoeHnue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



M3mepenne nokasaresns IpesoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILICHHE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

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

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

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiemMbl M TEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH

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

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

ConHeuHas cucteMma.

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



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTallbl )KU3HU 3BE3].

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u acTpoHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

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

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTYp U 00BEMA TElI.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONPHUEMHMK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «dDu3znka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIEUUTH TOCTHUKEHUE CIICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOro npeamera «Ousukay JOJKHbBI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pAaCIIMPEHUE >KU3HEHHOTO
ONBITA U OMNbITA JICITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UILIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYHKO JIESITEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3aINY;

YMEHUE B3aMMOJECHCTBOBATH C COLMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;



c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NEeSATEeIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAs ACTETUKY HAYYHOT'O TBOPUYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm npodhecCHoHANbHONU AESTEIBHOCTU, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJTAHUPOBAHUE U OCYIIIECTBIICHUE JIEHCTBUN B OKPYXKAIOIIEH Cpejie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacliipeHne OIbITa JEATEIHHOCTH SKOJOTHYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JEsATeNbHOCTH, TOTOBHOCTh B IMpOLIECCE
U3ydeHus  (QU3MKH ~ OCYHIECTBJIATH  NPOEKTHYID U HMCCIEIOBATEIhCKYIO
NeSATEeTbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble JlornyecKue AeiicTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIbHOCTH, 3aJaBaTh IapaMETPpbl U KPUTEPHUH HX
JIOCTHKCHUS;
BBISIBIIATH  3aKOHOMEPHOCTH W MNPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCUTbH KOPPEKTHUBHI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATENBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

BJIAJETh HAy4YHOW TEPMHUHOJOTHEH, KIIIOYEBBIMH MOHATUSMH U METOAAMU
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJAJE€Th BUAAMU JIEATEIBHOCTU 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllY, MPEeoO0pa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI MJISl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXO0/AbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJyYeHUS HMH(pOpManuu (PU3MUECKOTO COIAEP)KAHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHaJM3,
CUCTEMAaTH3allMI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
MPE/ICTaBIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh  CcpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a1a9 ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,



TUTHCHBI, PECYypCOCOCpEIKEHHUs, TMPABOBBIX MW  OITHYCCKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUECKOTO COJCPXKAHHS B Pa3IMYHBIX (dopMaTax ¢
y4€TOM Ha3Ha4YCeHUs UH(GOPMAIMH | IIEJICBOW ayIUTOPHH, BRIOUPAsl ONTUMAIILHYIO
(dbopMy TIpeICTaBICHHS U BU3yaTH3allHH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYHIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH ACSITEIBHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPE/ICTB;

IIOHUMATh M HCIIOJIB30BATh MPEUMYILECTBA KOMaHIHONW W WHAWBUIYAIBHON
padoThI;

BBIOMPATh TEMATHUKy M METO/Abl COBMECTHBIX JEWUCTBHI C y4E€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTHIKEHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacrpenensiTh pojii C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJAJa M KaXJOr0 yYaCTHUKA KOMAaHJIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLIEHMBAaTh HIEU C IO3ULHHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NIEATEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IJIAH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJ1a4, TUTaH BBIMOJHEHUS MMPAKTUUECKONU PaOO0THI C yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;



COCOOCTBOBATh (DOPMHUPOBAHUIO U TPOSIBICHUIO S3PYIUIUMU B 00OJIACTH

(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBINA YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIAJETh HABBIKAMHM  IIO3HABATENBHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBbIX JIEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peleHus;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO0 HUX
CHU)KEHMUIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHaldu3€ pe3yJbTaToB
NEATEIbHOCTH;

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX TIPU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIMOKH.

B mpouecce QOCTMXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN UHTEJIEKT, MpeANnoIararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKJIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHME, CIIOCOOHOCTh aJaNTHPOBATBhCA K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBAIMH, BKIIOUYAIOIIEH CTPEMJIEHUE K JOCTHXKEHHUIO LEIH U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHUE ACHCTBOBATh MCXOJs U3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.



NPEJIMETHBIE PE3YJIBTATHI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOU AEATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3HUYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUJAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUH 3apsl IPU peleHuH (PU3NUeCcKuX 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWXKCHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIelicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, H3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHNHN ), TEIJIOBOE
paBHOBECHE, WCHApPEHUE, KOHJICHCAlWs, IUIABIICHUE, KPUCTAJUIM3ALHNS, KUIICHHE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IPU €r0 HAarPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIY MapamMeTpamMyd COCTOSIHASL Tra3a B HM30Mpoleccax,
AJICKTPU3ALMS TEJ, B3aUMOJICCTBUE 3aPsII0B;

OMHUCBHIBATh MEXAHUYECKOE JIBMHKCHHE, HCIOJb3Yys (hU3WYECKUE BEIUYMHBIL:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MEXaHWYECKas MOIIMHOCTh, IIPH OINKWCAaHWW IPABWJIBHO TPAaKTOBATh
(U3UYECKUIT CMBICT HMCIOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMUYNHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIIONB3YsS (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHUYECKOTO JIBMIKEHUSI MOJICKYJ, CPEIHECKBAIpATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENs; MpPU OMNHCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCHOJIB3YEMbBIX BEIWYWH, WX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
(GU3UYECKYI0 BETMYUHY C IPYTUMH BEIIMUYUHAM;

ONUCHIBATh U3YYEHHBIC JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NYECKUE BEIUUYMHBI: DJICKTPUUYCCKUMN 3apsij,
AJIEKTPUYECKOE T0JI€, HANPS)KEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIMAJIOB,;
Py ONMHWCAHWHM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX



BEeITMYMH, WX OOO3HAYCHHS W €IUHMUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIHE
JTaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTUMH BEIUYMHAMU,

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BcemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEpPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
MPUHITUI CYTEPIIO3UIINKA CHJI, TIPUHITUIT PABHOIPABUS WHEPIUATBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsija, 3akoH KyloHa, Mpu ATOM pa3iuyaTh CIOBECHYIO
GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKECHUE W yCIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCIIOJIB30BAaHUEM TIPSMBIX M KOCBEHHBIX HW3MEPCHHM, TPH ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUSI M MCIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMONTYYCHHON 3aBUCHMOCTH (DU3UYCCKUX BEIUYUH B
BU/JIe TaOJIUIl U TPpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM MCCIIEeI0BAHNUS,

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIECIOBATEILCKOH W TPOCKTHOU
JEATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (HOPMYJIbI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY pPACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sSBICHUS,



UCIIOJIB30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTABJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJTyYaeMylo HH(pOpMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEro MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyNNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAlMOHAIBHO pACHPEACNATh OOS3aHHOCTU U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMNXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHIThL UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs HWHAYKIHS, JEUCTBUE MAarHUTHOTO TIOJA Ha
MPOBOJAHUK C TOKOM WM JBWXKYIIUMCS 3apsii, DJIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOJa, €CTECTBEHHAas MW MCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJIEKTPOMATHUTHBIC SIBIICHUS (TIPOIIECCHI), MCHOJB3YSd (DU3UYECKHUE BEITUUUHBL:
DIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE



COIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3ICKTPOABMKYIIas cujia, paboTa TOKa,
WHAYKUUS MarHUTHOTO MoJjsi, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKW, HEPrUsl 3JEKTPUYECKOTO0 M MAarHUTHOTO IMOJEH, MEpPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsii M CWja TOKa B MpoIecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBIC]I HCIOJIB3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUS W E€IUHULBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJTMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M TMPOIECChl, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ MOTypacnaaa, SHEPTUs CBSI3U
aATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHANM3UPOBaTh (PU3HYECKHE TMPOILECCHl U SBIEHUS, UCIOJIb3Ys (PU3HUYECKHE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH NPSIMOJIMHEWHOIO PacpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHsI HMMILYJIbCA, 3aKOH COXPAHECHMS
JIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAaHEHWs MACCOBOIO YMCIIA, MOCTYyJaTsl bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI MO MCCIEIOBAHUIO (DU3UUECKUX SIBIICHUUA W
IIPOLIECCOB C MCIIOJIB30BAHUEM IIPSMBIX W KOCBEHHBIX W3MEPEHHUM: IPU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



WCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIWYUH C HCIOIh30BAHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJAC TaOIUIl U
rpaduKoB, AeTaTh BBIBOBI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOIrOIaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEICHUH WCCIICOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
NEATETLHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOTO
000py10BaHUS;

pemiath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MUECKOH MOIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MTPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4U
BEIOWPATHh (PU3UYECKYI0 MOJCIHb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMBIC I €€ PEIICHHs], TPOBOJUTL PACUYEThl M OICHUBATH PEaTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IIEMOYKY PACCYXACHUN C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢dbuznyecKkue SBJICHUS,

WCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS Y4EOHOW W HAy4YHO-TIOMYJISIPHON HMHGPOPMAIINH, MTOTYYCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(pOopMaIuio;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIMH, NPHOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuH ¢ IPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOICHUS HOPM JKOJOTHYSCKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTath B TpYIIE C BHINOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOSI3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeM

dyeKkTpoHHbIE (LM POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
(¥
1.1 VISHIE T METOAR HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
HO3HAHUSA
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBEI MOTIEKY IAPHO-KHHCTHeCKOIf 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEpPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 IPETATHbIC COCTOAHILT BEMecTra 5 https://m.edsoo.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOINHAMUKA
4.1 DneKTpocTaTKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 [TocTOSTHHBIN MEKTPUUECKUH TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

TokH B pa3nuyHBIX Cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnbsie IIpakTnyeckue
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BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpUpOBaTh Ha TpPUMEPAX poJib W MeCTO (PU3UKH B
(dhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOUN NESATEIbHOCTH

Jmronen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MarepuajbHas TOYKa, WHEpIUalbHAsA CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPIOE TEJO, UIICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJICKTPUUYECKHN 3apsii — MpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJda4

10.3

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KUHETUYECKON Teopuu
CTPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHHOE JIBU)KEHHE, CBOOOJHOE IaJIeHuE
TN, JIBUXEHHE I0 OKPY)KHOCTH, HWHEpIUsS, B3aHMMOJICHCTBHE TeEI,
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUHU
(oxmakeHnn), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIMS,
IJIaBJI€HUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBILICHHUE J1aBJICHUS ra3a IPH €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBA3b MEXAYy IMapaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

OJICKTPpU3aluA TCI, BSaI/IMOI[CI\/JICTBI/Ie 3apgaa0B

10.4

10.5

OnuceiBaTh MEXaHWYECKOE JIBWKEHUE, MCHOJb3ys (U3HUECcKHe
BEJIMYMHBI: KOOpAMHATA, MYyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJla, HMIOYJIbC Tela, KWHETHYecKas OSHeprus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIIIHOCTb; IIPYU OMUCAHUH IMPABUILHO TPAKTOBATh (DU3HMUECKUNA CMBICI
UCIOJIb3YEMBIX BEJIMYHMH, MX O0O3HAu€HUs M €JAMHHUILIbI, HAaXOAWUTH
(bopMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUUHY C JPYTHMMHU

BCINMYNHaMU

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEILUIOBBIC

SABJICHUA, HCIIOJIB3Ys (1)I/I3I/I‘-ICCKI/IC BCIMYMWHBI: JaBJICHHUC Tasa,




10.6

TeMIlepaTypa, CpedHssd KUHETHYeCcKas »JHEpPIrUs XaoTHYECKOTO
JIBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4YHasi CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICII
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U E€IUHUIbI, HAXOJIUTh
(opMyIIbl, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUUHY C JPYTUMHU

BEJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTpUYECKUE  SIBICHUS  (MPOLIECChl), HCMONb3Ys  (U3HUEcKHe
BEJIMYMHBI: JIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  ITOJIA, TOTEHIMaJl, Pa3HOCTb IOTEHLMAJIOB; IPU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYEHHMS | EAMHUIBI;, YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMH

BCINYMNHaMN

10.7

10.8

AHAJIIM3UPOBATH (1)I/I3I/I‘I€CKI/IC npoueccel M SABJICHUSA, MCIIOJIb3Yys
(u3nuecKkre 3aKOHBI ¥ MIPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHUsS MEXaHHUYECKON IHEpruH,
3aKOH COXPAaHCHUA UMITYJIbCA, NPUHLUII CYIICPIIO3UIIUNU CUJI, IPUHIHAIL
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJAPHO-
KUHETUUYECKYI0 TEOPUIO CTPOECHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIIOBOIO JIBUKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TeMIIepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUs DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe
BBIpQKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIE MPHUHIMIBI JEHCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3iuuaTh YCJIOBHS HX O€30MaCHOTO

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

10.10

BBINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
9KCHEpUMEHTa,  coOMpaTb  YCTaHOBKY U3  TPEAJIOKEHHOTO
0o0opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcymiecTBnATh TpsMble M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U

HCIIOJIB30BaTh U3BECTHHIC METOIbI OLICHKN HOFpeHIHOCTefI H3MepeHHfI



10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMH; IpPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCUMOCTHU
(bu3MUecKUX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJibTaTaM UCCIIEA0BAHUS

CobmrogaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
WCTIONB3Ys (PU3MYECKHE 3aKOHbI W NIPHHIMIBI, Ha OCHOBE aHaIM3a
yCIOBHSI  3aJaud  BbIOMpAaTh  (U3UYECKYIO MOJIENb, BBIICTATH
¢du3nueckre BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PACUETHl U OLIEHUBATh PEATbHOCTh IMOJTYYEHHOTO 3HAYEHHUS

(bu3nuecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh TpH  pemIeHHMH YYeOHBIX 3aJad  COBPEMEHHEBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUISI TIOWCKA, CTPYKTYpUPOBaHUS,
UHTEpHpETalMi M MpPEeICTaBICHUS y4eOHOM W Hay4yHO-IOMYJIIPHOM
uHpOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUUYECKH

aHAIM3UPOBATh MOJIy4aeMyr0 HH()OpMaIUIO

[IpuBoAMTH HpHUMEpHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
MJIAaHUPOBAaTh  pabOTy  TPyNIbl, PalUOHAIBHO  paclpenessaTh
00sI3aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallMsIX, aJleKBaTHO OILICHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI

11 KIIACC



Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax poilb W MecTo (PU3MKH B
(hopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTH

JFO/IEeH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa
VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJeneil:
TOUEYHBIN AIEKTPUUECKUH 3apsij, AAepHas MOJENb aTOMa, HYKIOHHAas

MO/IeJIb AaTOMHOTO Sipa MPH peIIeHNH (prU3nIecKux 3aaay

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUs (MPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/ICiCTBHE MarHuTOB,
9JIEKTPOMArHUTHAsE HWHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
MPOBOAHUK C TOKOM U MABMXKYIIMKCA 3apsif, SJIEKTPOMArHUTHBIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpaXeHHEe,  TpeloMiIeHHe, UuHTephepeHIys, Audpakuus u
MOJISIPU3aLMsl CBETA, AMCIEPCUST CBETA, (HOTORIEKTPUUYECKHHA A PPEeKT
(boTtoapdexr), cBeTOBOE MaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHAas

PaaOaKTUBHOCTDH

OmnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKUE, DJEKTPUUECKYIO0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usznyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIIECHUE,
pasHocTh moteHnumanoB, JJC, pabora Toka, MHAYKIMS MarHUTHOTO
nmosig, cuna Awmmnepa, cuia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
9HEPrus IEKTPUYECKOTO M MATHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KosiebaHui B KosieOaTeIbHOM KOHTYpE, 3apsij M CHJla TOKa B Ipoliecce
rapMOHHYECKHUX 3JIEKTPOMarHUTHBIX Koje0aHui, boxycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BI, MPU OMNHUCAHUU MPaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIHYMH, HX
0003HaYeHMsI U E€OUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUUYHUHY C JPYTUMU BETUYUHAMU
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OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLECCChI, UCIIOIb3Yys

(bl/ISI/I'-IeCKI/Ie BCIIMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA



BOJIHBI MW 4YaCTOTa CBCTA, SJHCPIUA U HUMITYJIbC (bOTOHa, nepuong
nmogypacmnaga, OSHEpruss CBA3M AaTOMHBIX AACp, IIPU OINHCAHUHN
IpaBUJIbHO TPAKTOBATbH (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX BCJIMYHH,
uX 0003HAUYEeHHUA U CAWHUIIBI, YKa3bIBaTb (l)OpMy.]'IBI, CBA3bBIBAOIIUE
JAaHHYIO (1)I/ISI/II-I€CKYIO BCJIMYUHY C APYI'UMU BCIIMYHNHAMU, BBIYHUCIIATH

3Ha4YCHHE (PU3NYECKON BETUIMHBI

11.6

11.7

11.8

11.9

11.10

AnanusupoBath (U3MYECKHE TPOLECCHl W  SBICHHS, HCIIOJIb3YS
¢usznyeckue 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO YW IAPAJLIEIIBHOIO COEAVHEHHsS ITPOBOIHHKOB,
3akoH Jxoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLHH, 3aKOH
HPSIMOJIMHENHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMS DSJIEKTPUYECKOIO 3apsja, 3aKOoH
COXpaHEHUs  MAaccoBOrO  4YMCJa, mocryinarel  bopa,  3akoH
PagUMOAaKTUBHOIO pacnajga; MpH 3TOM  pa3jIMyaTh  CJIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpanubl, 00J1aCTH) IPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUC BCKTOPAa HWHAYKIMKA MAIHUTHOI'O IIOJIA

MMPOBOJIHUKA C TOKOM, CHUJIbI AMIiepa u cuiibl Jlopeniia

CTpOI/ITL Hn  OIIHUCBhIBATH I/1306p8.)KCHI/Ie, co3gaBacMo€ IINIOCKUM

3€pKaJioM, TOHKOW JIMH301

BEIMONHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3UIECKUX SIBICHUHN H
MIPOIIECCOB C MCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; TPH
3ToM (GopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
9KCHEpUMEHTa,  coOMpaTb  YCTAaHOBKY M3  HPEAJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT ¥ (POPMYITUPOBATH BEIBOIBI

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYUH, MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCO0 HM3MEpPEHHS U

HCIIOJIB30BaTh U3BCCTHBHIC METO/IbI OLICHKN HOI‘pGHIHOCTGfI I/I3M€p€HI/II\/'I

11.11

UccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBAThb YCTAHOBKY,
(¢buKcupoBaTh pPE3yIbTATHl IMOJYYCHHOH 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BHJIC TAOJIUIl M TPaQUKOB, JIeTIaTh BBIBOJBI 110 pe3yjIbTaTaM

HCCIIEI0OBAHUS

11.12

CobOmogate mpaBuia 0e30macHOTO TpyJda IMpU  IPOBEACHUHU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepUMeHTa, YydeOHo-

HCCIIEIOBATEIbCKOU U HpOCKTHOf/'I ACATCIIBbHOCTH C HUCIIOJIB30BAHHUECM



U3MEPUTENBHBIX YCTPOMCTB U JIa0OPAaTOPHOTO 000y IOBaHHS

11.13

11.14

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI WM TIPUHIIUIBI, HA OCHOBE aHAlM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
(dbuznvecKkrue BEIMYMHBI U (POPMYJIbI, HEOOXOAUMBIC I €€ pelIeHus,
MPOBOJIUTH PAcUETHl M OIEHHUBATh PEATHHOCTH MOJYYECHHOTO 3HAYCHUS

(hU3HUECKON BETUIMHBI
Pemrate  KayecTBEHHBIC  3aJauyd:  BBICTPAMBaTh  JIOTHUYECKH
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYKICHUN C OMOPON HAa M3yYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/I‘ICCKI/I€ SABJICHUSA

11.15

Hcnonp3oBaTh MNpH  pelICHMH Y4eOHBIX 3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpETalMi M IpPEeJICTaBICHUs y4yeOHOM W HayuyHO-IOIYJIIPHOM
nHpOpMAINY, TIOTYYCHHOW W3 Pa3IUYHBIX UCTOYHUKOB; KPUTHUYECKH

aHAJM3UPOBAThH MOTydaeMyr0 HH()OpMAIHIO

11.16

11.17

11.18

OOBSACHATh MPUHUUIBI ACHCTBUSI MalIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3jinyarh YCIOBUS HX OE30MACHOTO HCHOJIb30BAHUS B

HOBCCHHGBHOﬁ KHN3HU

[IpuBoaUTE TpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonb3oBath TeopeTnyeckue 3HaHUSA MO (PU3HKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXPAaHCHUA 30pPOBbA U

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

11.19

PaGotath B rpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYINIbl,  pPalUOHAIBHO  PACHpENeNATh
0053aHHOCTH ¥  IUIAHUPOBATh JESATEIBbHOCTh B  HECTaHAAPTHBIX
CUTyallMsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXJIOr0 U3 YYaCTHHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMOil poOIeMsl



HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
pa3aena

Konx nposepsiemoro

JEMCECHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o mnpupone. Hayunbie
METO/Abl TO3HAHUSl OKPYKAIOLIETO0 MHpa.
Ponp skcnepuMeHTa M TEOpuUM B IpouLecce
MO3HAHMS  NPUPOABL.  ODKCIEPUMEHT B

¢busnke

MopenupoBanue (U3NYECKUX SBICHUU U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
@usnueckue 3aKoHbl M Teopuu. ['paHuibl
NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBud. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IIPAKTHUYECKOU

ACATCIIBHOCTH J'IIO,I[CI71

MEXAHUKA

2.1

2.11

2.1.2

KNMHEMATHKA

Mexanunveckoe JIBUKEHUE.
OTHOCUTENBHOCTD MEXaHUYECKOTO
newkeHus. Cuctema orcuéra. Tpaekropus
[Iepememenue, CKOPOCTb (cpenuss
CKOpOCTb, = MTHOBEHHasi  CKOpPOCTb) U
YCKOPEHHE  MaTepUaAIbHOM  TOYKH, HX
MPOEKIMA Ha OCH CHCTEMBl KOOpPIMHAT.
CnoxxeHue TmepeMelleHUud U CII0KEHHE

CKOpOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsiMojiuHeitHoe — aBwkeHue.  ['paduxu
3aBUCUMOCTHU KOOpJMHAT, CKOpOCTH,
YCKOpEHUs, NyTH W  [EepeMEelIeHUs

MaTCpHaHBHOﬁ TOYKHU OT BPpECMCHHA



2.2

2.14

2.15

2.1.6

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO IMaJECHUSA

Kpusonunuelinoe nsuxeHue. PaBHOmepHOE
JIBUKEHHE  MaTepHallbHOM  TOYKHM O
OKpPY>KHOCTH. YTJIOBasi CKOPOCTb, JTUHENHAS
CKOpPOCTb. [Tepuon u 4acToTa.
LleHTpOoCTpeMUTENBHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CIUJIOMETP,
JBUKEHHE CHApS/IOB, LIEIHBIE U PEMEHHBIE

nepeaavn

2.1.7

2.2.1

2.2.2

2.2.3

IIpakTrueckue paboTHI. H3mepenne
MIHOBEHHOM  ckopoctu. HMccmenoBanue
COOTHOUIEHUS MEXIY NyTSIMU,
MPOMJICHHBIMH TEJIOM 3a MOCJIEA0BATEIbHbIE
paBHbIE  IPOMEXKYTKM  BPEMEHHM  IIpH
PaBHOYCKOPEHHOM JIBH)KEHUU C HAYaJIbHOU
CKOpPOCTBbIO, paBHOW Hynw. HM3yuenue
JBW)KEHUSA IIapUKa B BA3KOW KUIKOCTH.
N3ydyenune nBuxkeHUs Tena, OpOIIEHHOTO

TOPU30HTAIIBHO
JMHAMUKA

[Ipunmun ~ oTHOcuTenbHOCTH  ['anmunes.
[IepBriii 3axkoH Hprorona. MHepruansHble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpunHumn

CYNEPIIO3UIUU CUIT

Bropoii 3akon HeroToHa 111 MmaTepuaibHON
TOYKM B HMHEPLUAIBHOW CUCTEME OTCUETa
(UCO). Tperuit 3akon HproTona st

MaTCpHUaJIbHBIX TOUCK

2.2.4

3akoH  BcemMupHOro TaAroreHus. Cuna
TsokecTu. IlepBas KocMHuecKass CKOPOCTb.

Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka



2.3

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHs
CKOJBXKEHUSI M CHJIa TPEHUS  IOKOS.
Koaddurment TPEHUSI. Cuna
CONMPOTHUBJICHUS TIPU JIBIDKCHHHM Tella B

KHUIKOCTU WUJIM I'a3¢€

2.2.7

2.2.8

HOCTyrIaTCJ'IBHoe u BpamaTcJIbHOC

JBMKEHUE a0COIOTHO TBEPOTO Tela
MoMeHT  cuibl  OTHOCHTEIBHO  OCH
Bpawmenuss.  Ilnedo  cumibl.  YcnoBus

paBHOBecust TBEpaoro tena B MCO

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBaZ IIOAIIHWITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpaxkTueckue paboTHI. N3yuenne
IBUKEHHsT ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOZ JICHCTBHEM HECKOJIBKHX
cwi. HMccnepoBaHue 3aBUCHMOCTH — CHII
yIPYTOCTH, BO3HHUKAIOIINX B
nedopMupyeMoil TpyKHUHE U PE3HMHOBOM
oOpasiie, OT BEJIWYUHBI WX Jedopmanuu.
Uccnenosanue yCIIOBHI paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALEHUS
3AKOHBI COXPAHEHN S B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTEpHUaIbHBIX TOYeK. VMIyibc cuibl H
M3MEHEHHE UMITyJIbca Tela

232 3akoH coxpaHeHus umnyiasca B HCO.

o PeakTuBHOE NBUKEHNE

2.3.3 Pa6ora cunbl

234 MOIIHOCTE CHIIBI

235 Kunernueckass sHeprus  MaTepHAIBHOU

- Touku. Teopema 0 KHHETHUECKOH YHEPTUn
[lorennmaneHast sHeprus. IloTeHuuanbHas

2.3.6 SHEeprus yIpyro nehopMHUPOBAHHON

NPy KUHBI. IloTenumanbpHas SHEpTrUda TCJla



3.1

BOJIM3U IOBEPXHOCTU 3eMITU

HOTCHHI/IaJ'IBHBIe n HCIIOTCHIHAJIBHBIC

cwibl. CBsi3b pabOTHl HEMOTEHIIMAIBHBIX

2.3.7 CWJI C U3MEHEHHEM MEXaHMYECKOW dHEpruu
CUCTEMBl  Tell. 3aKOH  COXpaHEHMs
MEXaHUYECKOI 3Heprun

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS

239 TexHudeckue ycTpoucTBa: IBUKEHUE PAKET,

o BOJOMET, KOTIep, MPY>KUHHBIN MHUCTOJIET

[Ipaktnueckue paboTel. M3ydeHue CBs3U

2310 CKOpOCTEM Tea TMpu HEyNpyrom yaape.

Hccnenoanue cBsA3M pa6OTLI CHIIBI C

H3MCHCHHEM MEXaHHMYISCKOM OHCPIruu TCjia

MOJIEKYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

311

OcHOBHbIE ~ TIOJIOKEHUS ~ MOJEKYJISAPHO-
KUHETHUYECKOH  TEOpPHH. BbpoyHnoBckoe
JBIDKCHHUE. Huddysus. Xapakrtep
JIBUKCHHSI ¥ B3aUMOJICUCTBUS ~ YACTHII

BCIICCTBA

3.1.2

Mogenu cTpoeHHsl Ta30B, XUIKOCTEHM U
TBEPIABIX TE€N W OOBSICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE ATUX MOJICICH

3.13

3.14

Macca wmonekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.15

Mopnens wuneanbHoro rasa. (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOpHU UACAJILHOI'O Ira3a

3.16

AbGcomoTHass  Temmeparypa Kak — Mepa
CpPEIHEW KMHETUYECKON DHEPIUH TEILIOBOTO
JNBHWKeHNs Jyactul rasa. [llkana temnepartyp

KensBuna



3.1.7

3.1.8

VpaBnenue Knaneiipona — Menpaeneesa.

3akoH JlanmbToHA

l'azoBbie  3akoHbl.  M3ompomeccsl B
uzeaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

n30xopa, u3obapa

3.1.9

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapometp

3.1.10

[IpakTnyeckue pa®otbl. M3mepeHue macchbl
BO3/yXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXy
rapamMeTpamMl COCTOSIHUSL  Pa3peskEeHHOTrOo

rasa

3.2

OCHOBbI TEPMOJMHAMUKHU

321

TepMO,Z[I/IHaMI/I‘IeCKaH CHUCTCMA. BHYTpeHHHH
OHEPIUia TepMOHHHaMH‘IGCKOﬁ CHUCTCMBI U

CIocoObBI €€ H3MEHEHUS

3.2.2

Konnuectso TEILIOTHI u palora.
BryTtpennss DHEPIUs OJIHOATOMHOT0

naCaJIbHOI'O ra3a

3.23

3.24

Bugel Tenmonepenauu: TEIIONPOBOIHOCTb,
KOHBEKIMsA, M3JIydeHHe. TermnoéMKOCTh
Tena. YJelbHas TEINIOEMKOCTh BEICCTBA.
Pacuér KOJINYECTBA TEIJIOTHI IpU

TCIonepeaade

[TepBsrit 3aKOH TEPMOJUHAMUKH.
[Ipumenenue IIepBOro 3aKOHa
TEPMOJUHAMUKHI K HA30IPOIIECCaM.

I'paduueckas uHTEprIpeTanys padboThl raza

3.25

TennoBble MamuHbl. [IpUHIMIIBI AENCTBUS
TEIUIOBBIX MaIlI}H. [IpeobpaszoBanus
SHEPIUU B TETIOBBIX MallnHax.
Koaddurment nmonesnoro aeicTeus (manee

— KII1) rermosoit Mmammubl. Hukn Kapuo u



ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
398 HeoOpatumocTs MpoleccoB B MPUPOIE.
o TenoBble  ABUraTenu.  DKOJIOTMYECKUE
MPOOJIEMBI TETIOIHEPTETUKH
TexHuueckue  yCTpOWCTBA:  JIBUTaTelb
3.2.7 BHYTPEHHETO CrOpaHusl, ObITOBOM
XOJIOIUIBHUK, KOHTUITUOHED
328 [IpakTuueckue paboTHI. H3zmepenue

YAEIbHOMN TEIIIOEMKOCTH

AT'PETATHBIE COCTOSAHNWA BEILECBA. ®A30BbIE

ITEPEXO/IbI
ITapooOpazoBanue u KOHJICHCALIMsL.
331 Hcnapenne u kunenue. YpaenpHas TEILIOTa
- napooOpa3oBaHusl. 3aBUCUMOCTh
TEMIIepaTypbl KUIEHUS OT 1aBJICHUS
33.2 AOCOIIOTHAsS U OTHOCUTENbHASI BIAXKHOCTb
- Bo31yxa. HacelmeHHsblil nap
Teépmoe Teno. Kpucrammmyeckue u
333 amopdHble Tena. AHM30TPONMS CBOMCTB
o KpHUCTAJIJIOB. Kunkue KpHUCTAJLJIBL.
33 CoBpeMeHHbIE MaTepHalIbl
334 [InaBneHne u Kpucramnusauus. Y JIenbHas
o teriota miasiieHus. Cyoaumanus
3.35 YpaBHEHHE TEIIOBOTO OaaHca
TexHudeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETP,  KaJIOPUMETP, TEXHOJIOTHH
3.3.6 MOJTyYeHHUsT COBPEMEHHBIX MaTepHajoB, B
TOM qucie HaHOMAaTEpHaJIOB, U
HaHOTEXHOJIOTUU
337 [IpakTnueckue paboTHI. Nsmepenne
- BJIQ)KHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATUKA




OnekTpu3anusi Tela. OJEKTPUUECKUA 3apsi.

411 JIBa Bua SIEKTPUUYECKUX 3apsI0B
[IpoBoaHUKH, JIHUDIIEKTPUKUA "
4.1.2
MOJIYITPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexrpuueckoe mnone. HanpsxkéHHocTh
415 3IEKTPUUYECKOTO TOJISL. [IpuHnun
o cynepno3uuu. JluHuM  HaNpsKEHHOCTH
3IEKTPUUYECKOTO TOJIS
416 PaGotra cun 3neKTpOCTaTUYECKOTO TOJS.
o [Torenman. Pa3HOCTh MOTEHIIMATIOB
[IpoBOAHMKYN U AUAIIEKTPUKHU B TIOCTOSIHHOM
4.1.7 JJEKTPUYECKOM mojie. JludnexkTpuyeckas
MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
4.1.8 OneKTpOEMKOCTh IJIOCKOIO KOHJEHCaTopa.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
TexHuueckue yCTpOMCTBA: 3IIEKTPOCKOIL,
419 ANEKTPOMETP, AIEKTPOCTATUYECKas 3alUTa,
o 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KOHJEHCATOP, KCEPOKC, CTPYHUHBIN IPUHTED
4110 [IpakTnueckue paboTHL. N3mepenue

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaoBus CYIICCTBOBAaHUA IIOCTOSHHOI'O

421 INEKTPUYECKOTO TOKA. VICTOYHMKM TOKA.
Cuna toka. [TocTostHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 17151 yyacTka LenH
423 DIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE
o COITPOTHBIICHUE BEIIECTBA
424 [MocnenoBarenbHOE, napaiensHoe,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB



4.2.5

4.2.6

4.2.7

4.2.8

Pabora »snexkrpuyeckoro Toka. 3aKoOH
Jxoyna — Jlenna

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBrwkymas cuna (mamee — DJC) u
BHYTPEHHEE CONPOTUBICHHEC HCTOYHUKA
Toka. 3akoH Oma Il TIOJIHOW (3aMKHYTOM )

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

OneKTpoHHas  MPOBOAUMOCTh  TBEPABIX
METaJUIOB. 3aBHCUMOCTb CONPOTHUBIICHUS
METaJUIOB oT TeMIIepaTyphbl.

CBepXnpoBOIMMOCTD

4.2.9

4.2.10

OnexTpuueckuid TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

[TonynpoBoAHUKH. CobcTBeHHas u
MIpUMecHast MPOBOAUMOCTh
MOJYTIPOBOIHUKOB. CgoiicTBa p-n

nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

SHGKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SJIGKTPOJII/ITI/I‘-IGCKaﬂ JUuccoumuanus.

DneKTponu3

4.2.12

4.2.13

4.2.14

DNEeKTPUIECKHUI TOK B rasax.
CaMocCTOSITENbHBII U HECAaMOCTOSTENIbHbBIN
paspsn. Paznuunbie THIIBI
CaMOCTOATENILHOTO  pa3psga.  MoJHus.

IImazma

TexHudeckue  yCTpOMCTBA:  aMmIEepMeETp,
BOJITMETP, pEeOCTaT, HWCTOYHUKU TOKa,
JJIEKTPOHATPEBATEIIBHBIC npuOopHI,
IJIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP CONPOTHUBJIECHMS, BaKyyMHBIH
MO, TEPMHUCTOPbI U  (HOTOPE3UCTOPHI,

HOJ'IprOBOI[HHKOBI;Iﬁ U0, raJilbBaHHUKa

[IpakTnueckue paboTHI. N3yuenne

CMCHIAHHOTO COCAUHCHUS PC3UCTOPOB.



11 KIIACC

Kon
pa3neia

N3mepenne DJIC uCTOYHHMKA TOKAa U €ro
BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIMU3a

Koanposepsiemoro
IIpoBepsiemble 3JIeMEHTHI COAePKAHUS
3JIeMEeHTa

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

ITocTostHabIe MAarHuThI.

43.1
B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB

MaruauTtHoe mosie. BekTop MarHUTHOM
UHAYyKOUd. [IpuHIMO  Cynepro3uiuu.
432 Jlunum maruuTHOM mMHAyKuuu. Kaptuna
JUHUM MArHUTHOM HWHOYKIUU  TOJIS

IIOCTOSAHHBIX MAarHuTOB

4.3

MarauTHoe 1oJie MPOBOJHUKA C TOKOM.
Kapruaa  naumHMH  1mons  JIMHHOTO
IpPsIMOTO INPOBOJHUKA U 3aMKHYTOIO
433 KOJIBLIEBOTO TIPOBOJHUKA, KaTyIIKH C
TOKOM. OmnebIT Opcrena.

B3anmopeiicTBre TPOBOJHUKOB C TOKOM

Cuia Amriepa, e€ MOJyJb U
4.3.4
HarpaBlieHUE

Cuna  Jlopenuma, e€ Moayip H
HarpasjieHue. JIBMKEHUE 3apsyKEHHOU
4.3.5

JaCTullbl B OJHOPOAHOM MArdvMTHOM

nosie. Pabota cunel Jlopenia

43.6 SIBneHune ANeKTPOMArHUTHON UHAYKIINU

437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

438 /C WHTYKIUH. 3akoH
o 3JEKTPOMarHuTHOW nHAyKunu dapanes

1439 BuxpeBoe snextpuueckoe mnone. DJC
o UHAYKIUU B TPOBOJHMKE, JBHKYIIEMCS



IOoCTYynaTCJIbHO B OIHOPOJHOM

MAargauTHOM II0JIC

4.3.10 [IpaBuso Jlenma
NHAYKTUBHOCT. SIBnenue
43.11
camounaykiuu. 3/1C camouHIyKIuu
DHeprusi MarHUTHOTO TOJSI KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNIEKTPOMAarHUTHOE TI0JIe
TexHuueckue YCTpOMCTBA: MOCTOSHHBIC
MarHuThbl, AJIEKTPOMArHUTHI,
4.3.14 AJIEKTPOABUIATENb, YCKOPHUTENH
JIEMEHTAPHBIX YaCTHIl, WHAYKIMOHHAS
reYb
[Ipaktuueckne  pabotel.  U3ydenwue
MarHUTHOTO TIOJII KaTyIIKH C TOKOM.
UccnenoBanue A€MCTBUS IMOCTOSTHHOTO
4.3.15

Mar’HurTa Ha paMKy C TOKOM.
I/ICCJ'IG,Z[OBB.HI/IG SABJICHUA

3JIEKTPOMArHUTHON MHIYKLIMHU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.12

Komnebarenpnas cucrema. CBOOOIHEBIE
koJyebanusi. ['apMoHnyeckue KosieOaHusl.
[lepuon, wacrorta, ammiutyna u ¢aza

KoJie0aHuit

[IpyxuHHBII MAasITHUK.

Maremarnueckuii MasITHUK

513

YpaBHeHHE TaPMOHUYECKUX KOJICOaHHIA.
Kunematuueckoe ®W = gUHAMUYECKOE

OIMCAaHME KOJe0aTEILHOIO JABHKCHU S

5.14

[IpeBpamenue SHEPIUU pu
rapMoHMYecKnx  KonebOaHusix. CBs3b
aMIUTUTYIBI KoJIeOaHuit HCXOJIHOU

BCJIMYHWHBI C aMIUIATYydaMU KoJieOaHU I



€€ CKOPOCTH M YCKOPECHUS

5.15

5.16

5.1.7

Konebatenpubiii  koHTYp. CBOOOIHBIC
ANIEKTPOMArHUTHBIC KoseOaHus B
UJICTBHOM  KOJICOATeIbHOM  KOHTYpE.
AHanoruss MeXay MEXaHHYECKUMHU H
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3aKoH COXpPaHCHUA OHEPIrun B

U7eaIbHOM KOJIeOaTeIbHOM KOHTYpE

BrinyxieHHbie MeXaHUYECKUE
Kosebanus. Pesonanc. Pe3onancuas
KpHBas. BrinyxneHnbie

QJICKTPOMAarauTHLIC KoJIeOaHHSL.

5.18

5.19

5.1.10

5.1.11

[lepemennbiii  Tok. CuHHYycCOMIAIbHBIN

IIEPEMEHHBIN TOK.

MouiHocTtb [IEPEMEHHOTO TOKa.
AMIUTUTYIHOE u JIeHCTBYIOLIEE

3HAYCHHUEC CUJIbI TOKA U HAIIPSAKCHUA

Tpancdopmarop. [IpousBoxactso,
nepeaaua u norpebdieHue
JIEKTPUIECKON DHEPIUu.
OKOJIOTHYECKHE pPHUCKH npu
MIPOU3BOJICTBE JJIEKTPUUYECKON HHEPTHH.
Kynberypa HCIIOJIb30BAHNUS

3JIEKTPOIHEPIUU B TOBCEAHEBHOM )KU3HU
Texnuueckue ycrpoiicTBa: celicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTponepcaavd

5.1.12

[Ipaktnueckue pabotsl. MccnenoBanue
3aBUCHMOCTH repuo/ia MaJIbIxX
KoneOaHui Tpy3a Ha HHUTH OT JUIMHBI
HUTH W Maccel rpysa. HMccnenoBaHue
IIEPEMEHHOIO0 TOKa B  LeNu U3

MOCIEI0BATCIBHO COEIMHEHHBIX




KOHJICHCATOPa, KAaTYIIKHA U PE3UCTOPa

5.2

5.3

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexanuueckue BOJIHBI, YCIJIOBHS
pacnpoctpanenusi. Ilepuoa. CkopocThb
pacmpocTpaHeHUsT W JJIMHA  BOJIHBL.

HonepeqHHe " IIpOJO0JIBHBIC BOJIHBI

5.2.2

5.2.3

WNutepdepentius  u  gudpakuus

MCXaHHNYCCKHX BOJIH

3Byk. Ckopocts 3Byka. I'pomkocTb

3ByKa. Beicora ToHa. TemOp 3Byka

5.24

525

5.2.6

DNEeKTPOMarHuTHbIC BOJHBL. Y CJIOBHS
M3JIYYCHHUSI DJICKTPOMATrHUTHBIX  BOJIH.
B3anmHuast opuenTanus BekTopoB E, B u

U B DJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe€

CBoiicTBa  3IJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHue, MIpeioMIIeHHE,
NoJsipu3anus, nudpakims,
uHTepPepeHIus. Cxkopoctb

3JIEKTPOMATrHUTHBIX BOJIH
[Ikamna BIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne 3JIeKTPOMarHuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHIMIBI pafuOCBA3U U TEIEBUICHUS.
Pannonokanus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC Oprmammeﬁ Cpeabl

5.2.8

5.3.1

TexHnueckue YCTPOWCTBA:
MY3bIKaJIbHbIC WHCTPYMEHTHI,
YIBTPa3ByKOBAasl IUATHOCTUKA B TEXHUKE
U MEIWIMHE, pajap, paJIuONpPUEMHUK,
TeneBu3op, aHTeHHa, Tenedon, CBU-

reyb
OIITUKA

[IpsimonuHeitHoe pacupocTpaHEeHUE

cBETa B ONHOPOAHOM cpene. JIyd ceera



5.3.2

OtpaxeHne cBeTa. 3aKOHBI OTPaKEHUS
ceera. [loctpoeHne m300pakeHH B

IIJIOCKOM 3€pKaJIC

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPETIOMIICHUS
cBera. AOGCOTIOTHBIH MOKa3areib

IIpCIOMIICHUSA

534

5.3.5

[omnoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHblii yroa MOJIHOTO

BHYTPEHHETO OTPAKEHUS

Hucniepcust  cBeta. CIHOXHBIA coCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparomue U paccerBarolUe JUH3BL.
Tonkas nuH3a. OKyCHOE PACCTOSHUE U
ONTHYECKasl CWJIa TOHKOW  JIMH3BI.
[Toctpoenue M300paKeHMH B
COOMpAIOIIUX U PACCEHBAIOIIUX JIMH3AX.
®opmysia TOHKOM JIMH3BI. Y BEJIUYECHHUE,

JaBacMo€C JIMH30M1

5.3.7

5.3.8

5.3.9

Hpez[enbl MMPUMCHUMOCTHU

r€OMETPUYECKON ONTUKHU

WNnrepdepennuss cBera. KorepeHTHbIe
UCTOYHHUKHU.  YCIOBUS  HAOMIOACHUS
MaKCUMyMOB 51 MHUHHMYMOB B
UHTep(EpEeHIMOHHOW KapTHHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakius cBeta. Judpakunonnas
peméTka. VYcnosue HaOII0IeHUS
IJIABHBIX MAaKCHMYMOB TIpU TaJeHUU

MOHOXPOMATHUYCCKOTI'O CBCTa Ha

TU(PPAKIUOHHYIO PEHIETKY

5.3.10

Honﬁpmaum{ CBCTa

5.3.11

TexHuueckue yCTpoWcCTBa: OYKH, JyIa,
¢doToanmnapar, MPOEKIMOHHBIN ammapar,

MHKPOCKOII, TCIICCKOII, BOJIOKOHHAas



5.3.12

ONTHKa, JAU(paKkUMOHHAS  peméTka,

TOJISIPOU /T

[Ipaktnueckue pabotel. M3mepenue
HoKa3areJst IIPEJIOMIICHUS.
HccnenoBanue CBOWCTB M300pakeHUI B

nuH3ax. HaOmrogeHue nucrnepcuu cBera

BJIEMEHTHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

I'panu1bl IPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKH. IToctynatsl TEOPUHU
OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTh
MOJAYJIS CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIFHOCTH DUHIIITEHHA
OTHOCUTENBHOCTh  OJIHOBPEMEHHOCTH.
3ame/yieHe BPEMEHM U COKpalleHHue
JTMHBI

DHeprust ©W  HMIYJbC  CBOOOJHOM

qaCTUILIbI

6.4

CBs3p Macchl C SHEPTHEH U UMITYJIbCOM
CBOOOJTHOW 4YaCTUIBL. DHEPTUsi MOKOs

CBOOOIHON YaCTUIIBI

7.1

711

7.12

7.1.3

7.1.4

KBAHTOBAS ®U3UKA

SJIEMEHTbI KBAHTOBOU OIITUKU
®otonsl. Dopmyna Ilnanka cBA3M
SHepruu (OTOHa C €ro YacTOTOM.
DHeprus U UMMyibc GpoToHa
OTtkpsITHE 51 HCCIIEIOBAHNE
tbotorddexra. Onbitel A.I'. CTonerona.
3akoHbl poToddpdekTa
YpaBHeHue DHHIITEHA st
dotorddexra. «KpacHas  rpaHUIAN
dhoTorddexra

Jasnenue ceera. OnbiTel I[1.H. JIeObeneBa

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

TexHnueckue YCTPOWCTBA:



7.2

7.2.1

7.2.2

7.2.3

(dboTtodmeMeHT, (HOTOMATUNK, COTHEUHAS

Oarapesi, CBETOAHOJ

CTPOEHUME ATOMA

Monpens atoma Tomcona. OnbITEI
Pesepdopna no uccienoBanuo
cTpoeHus aroMa. [lmanerapnast Mmoienb

aToMa

[Tocrynatet  bopa.  U3nyuenwe wu
MoTJIoleHne (OTOHOB TMPH TEPEXoe
aToMa C OJHOIO YPOBHS JHEPruu Ha
apyroii.  Bupbl  cnektpoB.  Cnekrtp

YPOBHEW dHEPrUM aTOMa BOJAOpPOAa

BonnoBrle cBoiicTBa gyactul. BoiHbI 1€
bpoiiss. KopnyckynsipHO-BOIHOBOIM
nyanu3M. Jludpakius dJIEKTPOHOB Ha

Kpucrajuiax

7.24

CnoHraHHOe u BBIHYKJICHHOE
WU3JIy4YCeHHE. YCTPOWCTBO W IPUHLHI

paboThl na3epa

7.25

Texunyeckue YCTpOUCTBA:
CHEKTPaJIbHBIM aHaIN3 (CIEKTPOCKOM),

JIa3ep, KBAHTOBBIN KOMIIBIOTECP

7.2.6

[Ipaktnueckue pabotsl. HaOmronenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

Metoasl Ha6J'IIO,[[eHI/I}I U perucTtpanmuu

OJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
pamuoakTUBHOrO u3NydeHus. (CBoiicTBa
anbpha-, oeta-, raMma-u3I1y4eHHUs.
BrusHMEe pagrioaKTUBHOCTH Ha JKUBBIC

OpraHUu3MbI

7.3.3

OTkpplTHE TpPOTOHA U  HEUTpOHA.



Hyxnonnas monens sapa ['eiizendepra —
WBanenko. 3apsa aapa. MaccoBoe 4uciio

siapa. M3oTonsl

7.3.4

7.3.5

7.3.6

Anbda-pacna. DIJIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
u3lydyeHue. 3aKOH  PaJuOAKTUBHOTO
pacnaza

DOHeprus CBSI3M HYKIOHOB B fJpe.

SAnepusie cunbl. Jedekt Macce sapa
Snepusle peakuuu. JleneHue u CUHTE3

sep

7.3.7

7.3.8

7.3.9

7.3.10

Snepubiii  peaktop.  TepmosiaepHbIit
cunte3. I[IpoOieMbl W TEPCIEKTUBBI
SIIEPHOM  SHEPreTHKU. OKOJOTUYECKUE

ACIICKTBI ﬂI{GpHOﬁ SHEPICTUKHU

OnemeHTapHble 4acTUlbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMeHTAIIbHbBIE

B3aMMOJIEUCTBUS

TexHudeckue yCTpOMCTBA: JO3UMETP,
Kamepa BunbcoHa, sepHBIA pPEakTop,

aToMHast 6oMba
[Ipaktnueckue pabotsl. MccnenoBanue
TPEKOB YaCTUIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. Co3Be3aus, sipkue
3BE3/IbI, IJTAHETHI, ux BHIAMOE

NIBIKEHUE

8.2

8.3

ConneuyHnas cucrema. IlmaHeTsl 3eMHOI
TPYIIIIGI. IImaneTsI-TUTAHTEI n ux
CIIYTHUKHU, KapJIMKOBBIC IIJTaHCTHI.

Maisie Tena CoTHEYHOUW CUCTEMBI

Comnne, d¢orochepa wu  armocdepa.

ConHeyHast aKTUBHOCTh



8.4 Hcrounuk sneprun CoJiHIa U 3BE3]T
3BE311bI, X OCHOBHBIC XapaKTCPHCTHKH:
Macca, CBeTUMOCTb, PAJIyC, TEMITEpaTypa,
HX B3aMMOCBSI3b. Jlnarpamma

8.5 «CHEKTPABHBI KJIacC — CBETUMOCTBY.

3BE3a6I TIIABHOM IOCJIENOBATEILHOCTH.
3aBHCHUMOCTD «Macca — CBETUMOCTLY IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

Buytpennee CTpOCHHUE 3BE3.

COBpCMCHHBIC IpEACTABICHUA (6]
IMPOUCXOXKACHUN W 3BOJJIOLIHU COJIHIIa u

3B€311. DTAIbI )KU3HU 3BE3]T

8.7

8.8

8.9

10

Mneunsiii [lyte — Hama ['anaktuxa.
CnupanbHas  cTpykTypa ['anmaktukw,
pacnpeneneHue 3BE3N, Ta3a M IbUIN.
[lonoxenne u paBmwxenue ConHua B
lamaktuke. Ilnockas u cdepuueckas

noacucTeMsbl I amakTuku

Tunel ramaktuk. PamuoramakTWkh U
KBazapbl. UYEpHble JBIpBI B  SApax

TaJIaKTHUK

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaOOma. PasOeranue rajgakTHK.
Bospact u paguyc Bcenennoil, teopus
bosbmioro B3peiBa. Mogens «ropsuen

Bcenennoi». PennkroBoe uzinyueHnue
MacmtabHast  cTpykTypa BceneHHoi.
MeraranakTuka. Hepeménneie

HpO6JI€MLI ACTPOHOMUHU



