


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yIbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBITMOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCeX pa3esioB (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 MAaTEPHH, BEIICCTBE U
noJIe.

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

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 SKOJOTMYECKUM 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 (pU3mdeckue Teopuu (GopMHpPOBAaHUE TMPEIACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30oBaTeNBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEW IUIAHWPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS 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
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3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
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 LUKJIa. B kaOuHere (u3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M OOECTHeunMBaeT MOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [UIsI YUYEHWYECKUX HPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOyHarOUIMXCs K HAYYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

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

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

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

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, 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 pEIIECHUs pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckne 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBmkeHwe. [[BUKeHHME  MaTepuadbHOM TOYKHA MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS 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 aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX 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 CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
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 TTAJICHUM.

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, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor  npyxkuHbl.  [loTeHlManpHass SHeprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

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 OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa 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
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 10 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 YPAaBHEHUE COCTOSIHHMS UICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

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

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anauabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYECHUS! COBPEMEHHBIX MAaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
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BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh anekTpuueckoro mnois.  [IpuHuumn
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
IOJISL.

PaGora cun  oanekrpocratmyeckoro  mons.  [lorenuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

OnexkrpoémkocTb. KoHeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHAECHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

TexHU4ecKkue yCTpoWCTBa M IPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DSJIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3anmoenicTBue HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Hcrounnku Toka. Crna Toka. IIocTOsSHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

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

ONEeKTpOABMXKYLIasl CUila W BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma a1 oIHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUS] METAJLUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKMY. CoOcTBeHHas U IIpUMECHAast IIPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.
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DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS UCCOLUALUSA. DIEKTPOIIU3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTEbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wW3MepeHHe >IEKTPOJBIXKYIIEH Ccuiibl. KOpOTKOE 3aMbIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHnue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumnores3a, (usznyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U
ra3oB, JJICKTPHUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS THUCCOLUALM,
rajJjbBaHHKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBaTeIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMKU MarHUTHOW WHAYKIUU. KapTuHa JMHUI MarHUTHOU
MHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBre NpOBOTHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOJABIKYIAs Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIGHME CaMOMHIYKLIMH. OJIEKTPOJABWXKYILAs Ccuja
CaMOUHTyKIIUH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHAKYIIEH CHIJIBI MHAYKIIUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoOJIeOaHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUil MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

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

[lepemennbli TOK. CHHYCOMTAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxims,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune natepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. YBEJIMYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpakxium ceera.

HaOmronenue nucnepcuu cBera.
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[TomydyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
N3mepeHune nokazaresis NpesioMJIEHUs CTEKJIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEpTHs
U UMITyJbC (pOTOHA.

OTtkpoiTue 1 ucciegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbBI
dbororddexra. YpaBHenue ODiinmreitHa s gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboTonaTuMK, CoOTHEUHasi ObaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctrymatel bopa. M3nydenue wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.
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BousHoBbIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue imHeHyaThIX CIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHeH4aToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siaepHblil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomul
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHoMUU. [IpuKiIanHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKECHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIA Kjacc —
CBETHMOCTBY». 3BE3/bI TJIaBHOM TMOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBazapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUI JJIsI OTpeIeNIeHUs] TI0JIOKEHNUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sd CEeBEPHOIrO MOJIYIIAPUS U SIPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOW KapTHHE MUPA, poJib (PU3HUUYECKON TEOPUU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3NYECKOM KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHs B 11 kiacce oCylIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (Gusnyueckas BeJIWYWHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIUM HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
oTpeeNeHue MIIOMAAN MIOCKUX (GUTYyp 1 00bEMa Tell.

buonocusa: snekTpuueckue SBICHUS B KMUBOW MpUpoOJE, KoyeOaTeabHbIE
JBH>KCHUS B )KMBOUM MPUPOJIE, ONITUYECKUE SBJICHUS B KUBOW MPUPOAE, ACHCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJu3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA 3JEKTPOINEpENady, TEHEpaTop NEPEMEHHOro0 TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaguONpUEMHHK, TEJIEBU30P,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PeajJv3alli OCHOBHBIX HaIlpaBJIICHUN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

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

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,

pUCyIero pu3nYecKoi HayKe;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pPa3lu4HbIM cdepaM MpodhecCHnoHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENBHOCTH, T'OTOBHOCTh B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (DOPMYJIMpPOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJEMBbI ¢ YU4ETOM aHajIu3a UMEIOITUXCS
MAaTEepPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznuecKoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHON JESTEIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pEelICHHs, HaXOAWTh apTyMEHThI Jii JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YICOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMH TOJIy4eHHUs MHPOpPMAIUN (PU3UIECKOTO COACPIKAHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETalNni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCTIONB30BaTh  CpPeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUSA B Pa3IUYHBIX (opMarax c
yu€TOM HazHayeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:
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OCYILECTBISAThH OOIIEHNUE HA YPOKax (PU3UKH U BO BHEYPOUHOU E€ATEIHHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTWUYHO H3JIaraTb CBOI0 TOUYKY 3PEHHs C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOT0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIATh pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJIOIO0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH,

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BIAJCTh HABBIKAMH  IIO3HABATENLHOW  pedJeKkcuu KaK  OCO3HAHUS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO MX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHC K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHATEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON NESATEIIbHOCTH JIIOJIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsii IPU peleHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHACHCAIIUs, IUIABJICHUE, KPUCTALIM3AIUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCy/l€, CBS3b MEXKAY MapaMeTpaMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBH)KEHUE, UCIMOJNB3Yysl (DU3NYECKUE BEIUYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABUIBHO TPAKTOBAThH
(U3NYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYUH, HUX OOO3HAYCHHUS U E€IUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTHUYECKOIO JBUKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUST W CIUHMIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJEKTPUYECKOE T0JIe, HAMPSKEHHOCTD IMOJIs, MOTEHIIMAN, Pa3HOCTh MOTEHIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (U3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYIO0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasiuyarh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0r01aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIIEJOBAaHUMN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

peuiaTh KaueCTBEHHbIE 3aa4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAYYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYyYEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;
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IPUBOJUTH MPUMEPHI BKJIaJ1a POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM TPOOIEMBI.

K kxoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHHKHU W
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEUYHBIN JIEKTPUUECKUI 3apsij, Jy4 CBETa, TOUECUHbIM NCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO fJpa MpU PElICHUU (PU3NYECKHX
3a1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEWCTBME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, IPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHuss, audpakuus W TOJAApU3ALMSA  CBETa, JUCHEpCUs  CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYyCCTBEHHas

PaIlOaKTUBHOCTD;
ONMMUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cped) H

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3MUYECKHUE BEIUYUHBI:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUECKHIMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUA U MPOIECCH, HCIOIb3YS
bu3MYecKue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONTUE JAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SBJICHUSA, UCIOJIb3Ys (PU3UUECKHE
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATENBHOTO U MapaJlIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynartel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbI, OOJACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA WHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPH
TOM BBIOMpAaTh ONTHUMAJBHBINA CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
OPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;
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co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
NEATEIbHOCTH C HMCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB U JAOOPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (hPHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (DU3MUECKHE BEITUYMHBI U (POPMYIIHL,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C ONOPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIONMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYYAEMYIO HH()OPMALHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.
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10 KJIACC

KoanuecTBO 4acos

HaumeHoBaHue pa3/iejioB U TeM
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Ne ni/m Konrpoabnbsie IIpakruuyeckue
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnbsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .
1.1 ArHHTHOE [OJle. DICKTPOMATHATHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKINS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CATITICCRIE 1 TCKTPOMATHITHEIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHuUs
59 MexaHu4eckue 1 31eKTPOMarHuTHbIE 5 1 httos://m.edsoo.ruMOT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OcHOBBI cielaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTCIBHOCTHU
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JEeMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SW0OVAWQRS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.edso00.ru/97MC9DZXQ
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

10.1

10.2

10.3

JleMoHCTpHpOBaTh Ha TpUMEpPax poidb W MeCTO (HU3UKA B
(dhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TE€XHOJIOTHUH, B MPAKTUYECKON AEATECIbHOCTH
nroaen

Y4UTHIBaTh TPAHUIBI IPUMEHEHUS U3YyYEHHBIX (PU3UYECKUX MOJEIeH:
MarepuaibHash TOYKA, WHEpIUAIbHAs CHCTeMa OTCuY€Ta, aOCOJIIOTHO
TBEPIOE TEJNO, UJICATBHBIN ra3; MOAEIH CTPOCHHUS a30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIA SICKTPUYECKUM 3apsii — MpU PEIICHUU

(1)I/I3I/I‘IGCKI/IX 3aJda4

Pacno3HnaBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KUHETHUYECKOW TEeopuu
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJUHAMHKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE IMaJeHHE
TN, JBUXXEHHE I0 OKPY)KHOCTH, WHEpIHs, B3aUMOJIEHCTBUE Tell;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKHUIKOCTEH U
TBEPABIX  TeJ, U3MEHEHHe 00bEéMa Tel IMpU  HarpeBaHUU
(oxmakeHun), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHICHCAIUs,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIEHHE, BJIAKHOCTh BO3IyXa,
MOBBIIICHNUE JABJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXAYy IapaMeTpaMu COCTOSHHS Ta3a B HW30Ipolieccax;

OJICKTPpU3alusA TCI, BSaI/IMOI[CI\/JICTBI/Ie 3apgaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBWKEHHE, MCHOJb3ys (U3HUECKUe
BEJIMYMUHBI: KOOPAMHATA, MyTh, NEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJbC Tela, KHHETHUYECKas DSHEpIus,
MOTEHLIMAJbHAs JHEpPrus, MexaHudeckas paboTa, MexaHHuYecKas
MOIIIHOCTb; IIPYU OMUCAHUH IPABUIBLHO TPAKTOBATh (PU3HUECKUN CMBICI
UCMOJb3yEeMbIX BEIMYMH, MX OO0O3HAueHHs M EAWHUIIBI, HaXOIUTh
(bopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUUHY C JIPYTHMMHU

BEIn4YnHaMun
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10.5

OnuceiBaTh HW3YYCHHBIC TEIUIOBBIC CBOWCTBA T W TEIUIOBBIC
SIBJICHUS, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TeMIeparypa, CpeIHsisi KHHETHYECKas DHEPIrus XaOoTHYECKOTro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJMYECTBO  TCIUIOTHI, BHYTPEHHSs  SHeprus, paborta rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS, IpPHU
OINMHCaHUU IPaBUIIBHO TPaKTOBATh busnveckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(GopMyJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIUYMHY C APYTUMHU

BCIIMYHUHAM

10.6

10.7

OnuceiBaTh H3y4yEHHBIE DJJIEKTPUUECKHE CBOWCTBAa BEILIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: 3JIEKTPUYECKUI 3apsn, 3IEKTPUUECKOE noie,
HaIpsHKEHHOCTh  MOJIs, NOTEHLMAN, PAa3HOCTh IOTEHLUUAJIOB; IIpU
OINMCaHWH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICT UCIIOIB3yEeMBIX
BEIMYMH, WX OOO3HAYEHHMS U EAMHUIBI;, YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIME JAHHYIO  (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BEiIn4YnHaMu

aHaJIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M SABJICHMS, HCHOIb3Ys
¢bu3nvecKkne 3aKOHbI U MPUHIUIBL: 3aKOH BCEMUPHOTO TsroTenus, |, 11
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCA, IPUHLUI CYNEPIIO3ULIMNA CUJI, TPUHLIAII
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUI0 CTPOEHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHEell KUHETHMYECKON SHEPrUU TEIJIOBOTO JBUKEHHS MOJIEKYT C
aOCOJIOTHON TeMIlepaTypo, MepBbIH 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyarh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTU4YeCKOe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU

10.8

10.9

OOBACHATh OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuyaTh yCJIOBHS MX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBIIOMHATE SKCIIEPUMEHTHI TI0 HCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHI; MU
sToM (dopmynaupoBaTh TMpobieMy (3amady) W TUMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$I, MPpOBOAUTD OIBIT U Q)OpMyHI/IpOBaTL BBIBOJbI

10.10

OCYH.[@CTBJ'IHTL npsaMbI€C W KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-IGCKI/IX
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BEJIMYUH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEHHS U

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHHI>'I

10.11

10.12

10.13

10.14

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMH; IpU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaTbl MOJYYEHHOH 3aBUCUMOCTH
(bu3nYecKUX BEJIMYUH B BUJE TaOJIUI U Tpa(UKOB, J1eJ1aTh BHIBOJBI 11O

pe3yJibTaTaM HCCIIEA0BaHUS

Cobnromate mpaBwia  0€30MIaCHOTO  TpyJda TMpU  IPOBEICHHH
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
UCCIIEI0BATENIbCKOM U NPOEKTHOM AEATENbHOCTH C HCIOJIb30BAHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYy10BaHUS

Pemarp pacuérHbie 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCTIONB3YSl (PU3MYECKUE 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHalu3a
yCIOBMSI  3aJaud  BbIOMpATh  (PU3UYECKYIO MOJENb, BBIACIATH
¢du3nyeckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLIEHUBATh PEATIbHOCTH MOJIYYEHHOTO 3HAYEHUS
(bu3nuecKoil BETUYNHBI

Pewate KaueCTBEHHbIE 3a/1ayu: BBICTpanBaTh  JIOTUYECKHU
HETIPOTHUBOPEUUBYIO IEMOYKY PACCYKJEHUNU C OMOPOM HAa M3yYCHHBIC

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

10.15

10.16

Hcnonp3oBaTh TpH  pemIeHMH YYEOHBIX 3aJad  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOHMCKA, CTPYKTYpHUPOBaHMS,
UHTEpHpEeTalMi M MpeACTaBIeHUs y4yeOHOM W HaydyHO-NOMYJISIPHOMH
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTh TeopeTHyeckue 3HaHUA MO (U3HKE B TOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katollel cpefie

PabGoTaTh B rpynme ¢ BHIOJHEHUEM Pa3UYHBIX COIMAIBHBIX POJIEH,
MJIAaHUPOBAaTh  pabOTy  TPYyNNbl, PalUOHAIBHO  pachpeiessaTh
00sI3aHHOCTH W TUIAHUPOBATh JCATEIBHOCTh B HECTAaHIAPTHBIX
CUTyalusAX, aJE€KBATHO OLEHUBATH BKJAJ KaXIOTO0 U3 YYaCTHUKOB

IPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIEMBI

37




11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 NnporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

111

JleMOHCTpUpOBaT, Ha NpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOU IESATENBHOCTH

JIO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

11.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOAEIb aTOMa, HYKIIOHHAs

MOJCJIb aTOMHOTI'O sA[pa IIpUu pCIICHUN (1)I/ISI/I‘ICCKI/IX 3aJa4

11.3

PacnioznaBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM W  KBaHTOBOH  (pu3MKH:
AJIEKTPUUYECKAs] MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHHuTOB,
JIEKTPOMArHUTHAsE HWHAYKIUS, JCHCTBUE MArHUTHOTO TIOJI Ha
MPOBOJHUK C TOKOM MU JBIDKYIIMWCS 3apsi, 3JIEKTPOMAarHUTHbBIE
KoneOaHus W BOJHBI, MPSIMOJHMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXeHHe,  IpejlomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3allvsl CBeTa, AMCIEpPCHs cBeTa, (oTodNeKTpudeckuil 3hdext
(potoaddekrt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HCKYCCTBEHHAs

PAaaOaKTUBHOCTD

11.4

OnuceiBaTh WM3YYCHHBIE CBOWCTBA  BEMmECTBA  (DIEKTPUYCCKHE,
MAardmMTHBIC, ONITHUYCCKUEC, DJICKTPHUYCCKYIO IMPOBOAUMOCTDL PA3JIMYHBIX
Cpel) U DJJIEKTPOMArHUTHbIE SBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckue  BENUYHMHBL:  OJCKTPUUECKUN  3aps], CHilIa  TOKa,
QJIEKTPUUYECKOE  HANpPSHKEHHWE,  DJIEKTPHUYECKOE  CONPOTHUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOka, WHAYKIHS MarHHUTHOTO
mons, cuna Awmmepa, cuia JlopeHna, WHIYKTHMBHOCTh KATYIIKH,
DHEPTUsl AIEKTPUYECKOTO M MATHUTHOTO TOJIeH, MEPHOJ] M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
rapMOHHUYECKUX DIIEKTPOMArHUTHBIX Kose0aHui, doxycHoe
paccTosiHMe W ONTHUYEeCKas CHJIa JHMH3bI; MPU OMHCAHUU TMPABUIBHO

TPaKTOBATh (1)I/ISI/II-IGCKI/II71 CMBICJI  MCIIOJIB3YEMBIX  BCJIMYHH, HX
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0003HaYeHHsT W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

TaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BeTUYNHAMH

115

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCCHI, NUCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb 3JICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCIIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMUYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJIINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SIBICHHS, HCIOIb3YS
¢usznyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
MOCTIEIOBATEIBHOTO W TapajUIeIbHOTO COCIUHEHHS IPOBOJHHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMArHUTHON WHIYKIIMU, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHWE  OUHIUTEHHA  JuId
dotorddekra, 3aKOH COXpaHCHHUS OJHEPTUU, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHUsS OJCKTPHUUECKOTO 3apsjga, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHUCJA, IOCTYyNaTtel  bopa, 3akoH
paZMOaKTUBHOTO pacraza; MOpH O3TOM pPa3InyaTrh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €Tr0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS

(rpaHu1IBI, 006JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’IHTB HaIrpaBJICHUEC BCKTOpAa HWHAYKIWKW MArduTHOI'O II0JIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

11.8

11.9

CTpOI/ITL n  OIIMUCBIBATH I/1306pa)KeHI/IC, co3gaBacMoO€ INNIIOCKHM

3€pPKaJioM, TOHKOU JIMH301

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIE0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPH
sToM (opmynaupoBaTh TmpobieMy (3amady) U TUMOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U Q)OpMyHI/IpOBaTL BBIBOJbI

11.10

11.11

OCYH.[CCTBHHTL npsaMbI€ W KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh U3BECCTHHIC METOIbI OIICHKU HOFpeHIHOCTeﬁ I/I3MGPGHI/II>1

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSMBIX ~ M3MEPEHUH; TMpPU ITOM KOHCTPYHMPOBAaThb YCTAHOBKY,

¢ukcupoBaTh pe3yJabTaThl IOTYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
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BEJIMYUH B BUJE TaONMIl U TpaduKOB, JeNaTh BBIBOIBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

11.13

11.14

CobmomaTe mpaBuia 0Oe30macHOTO Tpyna HpH  POBEICHUU
UCCIIEIOBAaHUN B paMKax y4eOHOTO OKCIEpPHMEHTa, YydeOHO-
HCCIIEI0BATENIbCKOM M MPOEKTHON AESITEIHHOCTH C MCIIOJIB30BAaHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

Pemate pacuérHple 3a/lauu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHaln3a
YCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0  MOJIENb, BBIICISTH
(buznvecKkrue BEIMYMHBI U (POPMYIIbI, HEOOXOAUMBIC I €€ pelIeHus,
MPOBOJIUTH PAcUETHl M OIEHUBATh PEATBHOCTH MOJYYSHHOTO 3HAYCHUS

(hU3HUYECKON BETUIMHBI

Pemars Ka4eCTBEHHbIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKACHUW C OMOPOM HA M3YYECHHBIE

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

11.15

Hcnonp3oBaTh TpH  pemIeHMH YYeOHBIX 3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpETalMd M IPeICTaBICHUS y4eOHOM W HaydyHO-IOMYJIIPHOM
nHpOpMAIMY, TIOJYYCHHOW M3 PAa3JIMYHBIX HMCTOYHHUKOB; KPUTHUECKU

aHAIM3UPOBAThH IOITY4aeMyI0 HHPOPMAIIHIO

11.16

OOBACHITh MPUHIIMIBI JCHCTBUA MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUsA WX O€30MaCHOTO HCIIOIH30BAaHUS B

NOBCEIHEBHOU KN3HU

11.17

11.18

[IpuBonuTh HpHUMEpHl BKJIala POCCUHUCKHX U 3apyOeXHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonp3oBath TeopeTndeckue 3HaHUS MO (DU3MKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYCCKUMU YCTPOﬁCTBaMH, AJId  COXPAaHCHUSA 3J0pOBbA U

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

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  TPYINIbl,  pPalHOHAIBHO  PACHpENeNiTh
O053aHHOCTM M IUIAHUPOBATh  JIEATEIBHOCTh B  HECTAHIAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXIOr0 W3 YYaCTHHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Kox npoBepsiemoro

3JIEMCEHTA

IIpoBepsieMble 3JIeMEHTHI COAePKAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®uzuka — Hayka o mnpupoje. Haydynbie
METObl TO3HAHUSI OKPYXKAIOMIETO MHpA.
Ponp skcnepuMeHTa ¥ TeopuH B Mpoliecce
MO3HAHMUS  MPUPOMABI.  DKCIEPUMEHT B

dbusuke

1.2

MopenupoBanue (U3NYECKUX SIBICHUU U
IIPOLIECCOB. Hayuneie TUIIOTE3BI.
®usnyeckue 3aKoHbl U Teopuu. ['paHuIibl
IPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBud. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHMHM COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTHYECKOU

JIeSTEILHOCTH JTI0AeH

MEXAHUKA

KMHEMATHKA

2.11

MexaHn4deckoe JABHIKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOTO

nBrkeHust. CucreMa orcuéra. TpaekTopus

2.1

2.12

[lepemerenue, CKOpOCTh (cpemnsis
CKOpPOCTh, =~ MTHOBEHHas  CKOpPOCTh) |
YCKOpEHHE MaTepuallbHOW  TOYKH, HX
MPOEKIIUM HAa OCH CHCTEMBI KOOpPIUHAT.
CrnoxeHue TmepeMelleHUH U CIO0XKEHUe

CKOpOCTe

2.1.3

PaBrOoMmepHOE u PaBHOYCKOPEHHOE
npsMoiuHeitHoe  aBwkeHue.  ['paduxu

3aBUCHUMOCTH KOOpAWHAT, CKOPOCTH,
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2.14

YCKOpEHUsl, NyTH W  TepeMelIeHUs
MaTepHaTbHOW TOYKH OT BPEMEHHU
CBobosHoe najienue. Y CKopeHue

CBOOOIHOTO MaJIcHUS

2.15

2.16

2.1.7

KpusonnHuelinoe nsuxeHue. PaBHOmepHOE
JBUKCHHE  MAaTE€PUAIbHOM  TOYKM IO
OKPY’>KHOCTH. YTJO0Bas CKOPOCTb, JTUHEHHAA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTPEMUTENILHOE YCKOPEHUE

TexHudeckue  yCTpOMCTBA:  CHUIOMETP,
JBUKCHHUE CHAps/OB, LEIHBIE U PEMEHHBIC
nepegadu

[IpakTnueckue paboTHL. Nsmepenue
MIHOBEHHON  ckopoctd.  MccienoBanue
COOTHOILIEHUS MEXy NyTSIMH,
IIPOMJCHHBIMU TEJIOM 3a I10CJIEI0BATEIbHbIC
paBHbIE  IPOMEXYTKM  BpEMEHU  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUU C HAdaJIbHON
CKOPOCTBIO, paBHOW Hymw0. M3yuenue
JBUKCHMSI IIApUKa B BA3KOM JKHIKOCTH.
W3ydyenune nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

2.2.2

IIpunnun  orHocurensHOocTH  [amwites.
IIepBeii 3axkoH Hbrorona. Muepuunanbhble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpuHIHn

CYNEPIO3UIUU CUIT

2.2.3

2.2.4

Bropoii 3akon HeroToHa i1 MmaTepualbHON
TOYKM B HMHEPIHUAIBHOW CHUCTEME OTCUETa
(UCO). Tperuit 3akoH HploToHa ans

MaTCpraJIbHBIX TOUCK

3akoH BcemMupHOro tsiaroreHusa. Cuia

TAXKCCTH. HCpBaH KOCMHYCCKasA CKOPOCTh.
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2.3

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJBKCHHS W CWIa TPEHHS IOKOS.
Koadpdpumment TPEHHUS. Cuna
CONPOTUBIICHHUS] TPH [BIDKEHHHM Tella B

KUIKOCTHU WUJIM I'a3c

HOCTyHaTeHBHOG n BpamaTCJIbHOC

JBIDKEHUE a0COJIIOTHO TBEPIOTO Tela

2.2.8

MoMeHT  cuibl  OTHOCHTEIBHO  OCH
BpameHus.  [lnedo  cunel.  YcioBus

paBHoBecus TBEpaoro tena B MCO

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBaZ IIOJIIHUITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboTHI. N3yuenne
JBIDKEHUs ~ Opycka 1O  HaKJIOHHOH
IUIOCKOCTH TIOf JICHCTBHEM HECKOJIBKHX
cun. MccnenoBaHue  3aBUCUMOCTH — CHJI
yIpPYrocTH, BO3HHUKAIOIIAX B
nepopMupyeMoil TNpYXHUHE M PE3UHOBOM
oOpasie, OT BEIMYMHBI UX JAePopMariui.
HccnenoBanue yCIOBUH  paBHOBECHS

TBEP/OrO Tella, UMEIOIIETO OCh BPALECHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUagbHBIX TOYeK. VMIynbc cuiibl U
HW3MEHEHUE UMITyJIbCca Tella

232 3akoH coxpaHeHus wumnyiasca B HCO.

o PeakTuBHOE ABIKEHIE

2.3.3 PaboTa critbl

234 MOIIHOCTE CHIIBI

235 Kunernueckass osHeprusi  MaTepUabHOU

o TOYKH. TeopeMa 0 KHHETUYECKON SHEPIUU

2.3.6 [TorennmansHas sHeprus. [loTeHnmampHas
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3.1

SHEPrus yIpyro nepopMUpPOBaHHOM
npyxuHsl. lloreHnuanbHas »Heprus Tena

BOJIM3U IIOBEPXHOCTHU Semnn

HOTCHHI/IaJ'IBHBIe n HCIIOTCHIHUAJIBHBIC

cwibl. CBs3b Pa0bOTHl HEMOTEHIUATBHBIX

2.3.7 CHJI C U3MEHEHHEM MEXaHMYECKOW PHEpruu
CHCTEMBI  TeIl. 3aKOH  COXpaHEHUs
MEXaHUYECKOM s3Heprun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHu4eckue ycTpoucTBa: JBUKEHUE PAKET,

- BOJIOMET, KOIIep, NPY>KUHHBIN MUCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3u

23.10 CKOpOCTEH TeJ Tpu HEYNpYyroM yaape.

Hccnenoanue cBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYECKOM OHCPIyuu TCjia

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

311

OCHOBHBIE ~ TIOJIO)KEHUS  MOJIEKYJISIPHO-
KUHETHYECKOH  TEOpHH. BpoyHoBckoe
JBUKCHHUE. Huddyzus. Xapakrep
JBWDKEHUST W B3aMMOJICHCTBHSI  YaCTHI]

BCIICCTBA

3.1.2

Mogenu cTpoeHusl Tra30B, XUIKOCTEHM U
TBEPIABIX TE€T U OOBICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE 3THUX MOJEICH

3.1.3

3.1.4

Macca wmomnekyn. KonuuecTBo BemiecTsa.
[TocTostHHast ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [lkana remneparyp Lienscus

3.15

Mopnens wuzneanbHoro rasa. (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOpHUU UACAIILHOI'O Ir'a3a

3.1.6

AOconroTHass ~ Temmeparypa Kak — Mepa

CpPEIHEW KMHETUYECKON DHEPIUH TEILIOBOTO
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3.2

3.1.7

JIBUKeHUs yactull rasza. [llkana remnepatyp
KenpBuna
VpaBnenue Kunamneiipona — Menpaeneesa.

3akon JlaapTOHA

3.1.8

l'azoBeie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: U30TepMa,

n30xopa, u3obapa

3.1.9

3.1.10

321

3.2.2

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

O6apometp

[Ipaktuyeckue padotel. M3mepeHne mMacchl
BO3yXa B KJIACCHOM KOMHare.
Hccnenosanue 3aBUCHUMOCTU MEXKITY
rapaMeTpamMM COCTOSIHUSL — Pa3pesKEHHOTrO

rasa
OCHOBbI TEPMOJAMHAMUKHN

TepmoanHamuueckas cucreMa. BHyTpeHH:sA
JHEPIUs TEPMOJUHAMUYECKOU CHUCTEMBI U

CITOCOOBI €€ N3MEHEHUSI
KonnuectBo TEIUIOTHI u paborTa.
BnyTtpennss DHEPIUA OJHOATOMHOI'O

NACAJIBHOIO ra3a

3.2.3

Bunel temonepenaun: TEIIONPOBOAHOCTD,
KOHBEKIIMs, H3IydeHue. TermroémMkocTb
Tena. YaenpHas TEIUIOEMKOCTh BELIECTBA.
Pacuér  konuuecTBa  TEMJIOTHI  MpH

TCIUIOCpeaadc

3.24

3.25

ITepsbiit 3aKOH TEPMOJMHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJUHAMUKHU K U30IIpoLeCcCcaM.
I'padmueckas unTepnperanus paboThl ra3a

Tennossle MammHbl. [IpuHOKNBL KeWCTBUS
TEIIOBBIX MaIlIHH. [IpeobpazoBanus

OHEPIrun B TCIIJIOBBIX MalIinHax.
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3.3

Koaddurnment nonesnoro aeicTeus (manee

— KII1) rermosoit mamuuel. Hukn Kapuo u

ero KIIJI
Bropoii 3aKOH TEPMOJIMHAMHUKH.
326 HeobOpatumocTs mpolieccoB B MPUPOJIE.
o TennoBble  ABUTATENH.  DKOJIOTMYECKUE
MPOOJIEMBI TETLIOIHEPTETUKH
TexHuueckue  yCTpOWCTBA:  JIBUTaTellb
3.2.7 BHYTPEHHETO CrOpaHusl, ObITOBOM
XOJIOAWIBHUK, KOHAULUOHED
328 IIpakTuueckue paboTHI. H3mepenue

YAEIBHON TEIIIOEMKOCTH

AT'PETATHBIE COCTOSAHNM A BEILECBA. ®A30BbIE
ITEPEXO/IbI

[TapoobOpazoBanue u KOHJICHCALIU.

331 Hcnapenne u kunenue. YpaenpHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

33.2 AOCONIOTHAsS U OTHOCUTENbHAsI BIAXKHOCTb
BO31yxa. HaceleHHslii nmap

Teépmoe Teno. Kpucrammmueckue u
333 amop¢Hble Tena. AHH30TPOIUS CBOWCTB

KpuCTaJlJIOB. )KI/II[KI/IG KpHUCTaJJIbI.

COBpCMeHHBIC MaTcepHuaJibl

334 IInaBneHue u KpucTajliin3anus. Y nenbpHas

TeruioTa miasiaeHus. Cyonumanus
3.35 YpaBHeHHE TEIUIOBOTO OataHca

TexHudeckue yCTpOMCTBA: TUTPOMETP U
NICUXPOMETP,  KaJOPUMETP, TEXHOJIOTUH
3.3.6 MOJTyYeHHUsT COBPEMEHHBIX MaTepHajoB, B
TOM qucIe HaHOMAaTepHaJoB, u

HaAHOTEXHOJIOIT'NH

[IpakTnueckue paboTHL. N3mepenune
3.3.7
BJIQ)KHOCTH BO3/1yXa
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SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

Onexkrpuzauust Tel. OJIEKTPUUECKUN 3apsil.

HBa BH A DJICKTPUUYCCKHUX 3apA10B

4.1.2

4.1.3
414

415

[IpoBoaHMKH, TUDIIEKTPUKU u
MOJTYTTPOBOIHUKHU

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3akon Kynona
Onekrpuueckoe mnone. HanpsxéHHocTh
ANEKTPUUYECKOTO OIS [TpunHUMNI
cynepno3uiuu. JIuHUM ~ HaNpsKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

4.1.6

Pabora cun QJICKTPOCTATUYCCKOI'O IIOJIA.

Ilorenuuan. Pa3HoCcTh MOTEHIIHMATIOB

4.1.7

[IpoBOAHMKY U TUANEKTPUKH B MOCTOSHHOM
aNeKTpuyeckoM 1nosie.  Jluanekrpuyeckas

MMPpOHUIIAaCMOCTDb

4.1.8

ONEKTPOEMKOCTD. Kongencarop.
ONeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa.

9HeprI/I${ 3apsAKCHHOI'O KOHACHCATOpa

4.1.9

4.1.10

TexHnueckue ycTpOHCTBA: 3JIEKTPOCKOIL,
ANEKTPOMETP, AIEKTPOCTATUYECKAs 3alUTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN TPUHTEP

[IpakTnueckue paboTHL. Nsmepenue

BJICKTpOéMKOCTI/I KOHACHCATOpa

4.2

MOCTOSHHBIN JIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

Ycaopus CYIICCTBOBAHUA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. WcTouHUKHM TOKA.

Cuia Toka. I[locTOSSHHBIH TOK

4.2.2

HaHpH)KeHI/IC. 3akon Oma AJId ydacCTKa eI

4.2.3

DNEKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE

COITPOTUBJICHUEC BEIICCTBA
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4.2.4

4.2.5

[MocnenoBarenbHOE, napajiesbHOe,
CMEIIAaHHOE COCTMHCHHE TIPOBOTHIUKOB
PaGota 2neKTpUYECKOrOo  TOKa.  3aKOH

Hxoynsa — Jlenua

4.2.6

4.2.7

MOIIHOCTH 3JIEKTPUYECKOTO TOKA

anexTpoaBrxkymas cuna (ganee — DC) u
BHYTPEHHEE CONPOTUBJICHHE HCTOYHUKA
ToKa. 3akoH OMa JyIsl IOJTHOW (3aMKHYTOI)

3J'I€KTpI/ILIeCKOI‘/'I OCIIN. KOpOTKOC 3aMbIKaHUEC

4.2.8

4.2.9

DNeKTpoHHAs  MPOBOJUMOCTh  TBEPHABIX
METaJUIOB. 3aBHCHUMOCTh COMPOTUBIICHUS
METaJJIOB oT TEMIEPaTypHI.

CBepxnpoBOIUMOCTb

OnexTpuueckuil Tok B BakyyMme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4211

[TonynpoBoiHUKWU. CobcTBeHHas u
npuMecHas IMpOBOAUMOCTD
MOJYITPOBOJIHUKOB. CaoiicTBa p-n
niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

DNEKTpUYECKH TOK B  DJIEKTPOJIMTAX.
DNeKTpOIUTHYECKAS JUCCOLIAAITHS.

OneKTpoaun3

4.2.12

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENbHBIE U HECaMOCTOSITEILHBIH
paspsa. Paznmuunbie TUIIBI
CaMOCTOATEIIBHOTO  paspsja. MomnHwus.

[Ina3zma

4.2.13

TexHuueckue  yCTpONCTBA:  amIepMeETp,
BOJIBTMETP, PE€OCTAT, HUCTOYHUKHU TOKaA,
ANIEKTPOHArpeBaTENbHbIE npudopHl,
3JIEKTPOOCBETUTEIIbHBIE npuOopHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIN
MO, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJ'IyTIpOBOIIHHKOBLIﬁ Auoa, raJlbBaHHUKa

48



11 KITACC

Kon
pas3jiena

4

4.2.14

Koanposepsiemoro
3JIeMeHTa

[IpakTrueckue paboTHI. N3yuenue
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

Hamepenne DJIC uCTOYHMKA TOKa U €ro
BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIM3a

IIpoBepsieMble 3IeMEHTHI COAEPKAHUSA

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3

43.1

4.3.2

4.3.3

ITocTostnabIC MarHuThbI.

B3aI/IMOIICI7ICTBI/I€ IIOCTOSIHHBIX MarHuToOB

MaruauTtHOoe mosie. BexkTop MarHMTHOM
uHAyKuuu. lpuHnun —cynepno3uiuu.
JIuann marauTHOM MHAyKuuu. KapruHa
JUHUM MArHUTHOM HMHAYKIUU  TOJIS

IIOCTOSIHHBIX MarHuToOB

MarauTHoOe 1oJIe TIPOBOJHUKA C TOKOM.
Kaptuna nmHMii mons  ATUHHOTO
prIMOFO HpOBO)IHI/IKa nu 3aMKHYTOFO
KOJIBIIEBOTO TPOBOJHHUKA, KATYIIKA C
TOKOM. OmbIT Opcrena.

BiauMoneiictBue IMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOIyJb U

HaIpaBJICHUC

4.3.5

4.3.6
4.3.7
4.3.8

Cuna  JlopeHuma, €€ Moayip H
HarpasiieHue. JIBWKeHuEe 3apsyKeHHON
YacTUIbl B OJHOPOJHOM MAarHUTHOM

nosie. Pabota cunel Jlopenna
SIBneHue ANEeKTPOMArHUTHON UHAYKITUU
[ToTok BeKTOpa MarHUTHOW MHIYKIIUH

OJIC WHIYKIUH. 3akoH
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3NEeKTpoMarHuTHOM unaykiuu dapanes

Buxpeoe »snekrpuyeckoe mnojse. IC

HWHAYKIOWUHW B MPOBOAHUKE, ABMIKYHICMCH

439 MOCTYIaTEeIbHO B OJTHOPOJTHOM
MarHuTHOM TI0JIE
4.3.10 [IpaBuio Jlenma
NHAYKTUBHOCT. SIBnenue
43.11
camounaykiuu. 9J1C caMonHayKIuu
DHepruss MarHUTHOTO TIOJISI KATYIIKH C
43.12
TOKOM
4.3.13 DJNEKTPOMAarHUTHOE TT0JIe
TexHuyeckue YCTPOWCTBA: TOCTOSHHBIE
MAarHUTHI, AJIEKTPOMATHUTHI,
4.3.14 3JIEKTPOJBUTaATElb, YCKOPUTEIH
JJIEMCHTAPHBIX YACTHIl, WHIYKIIMOHHAS
neyb
[Ipaktnueckue  paborel.  W3yuenue
MarHUTHOTO TOJS KaTyIIKd C TOKOM.
4315 Uccnenosanue neldcTBUS IIOCTOSHHOIO

MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS

3JI€KTpOM8.FHPITHOI>i HHAYKIOUN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.12

Komnebarenpnass cucrema. CB0OOOIHEBIE
koJyiebanusi. ['apMoHnYeckue KoeOaHusl.
[lepuon, wacrorta, ammiutyna u ¢asa

KoJeOaHuit

[IpyxxnHHBIN MasTHHK.

Maremarnueckuii MasITHUK

513

5.14

YpaBHEHHE TAPMOHUYECKHUX KOJICOAHUH.
Kunematnueckoe U AMHAMUYECKOE

OMUCAaHME KOJIEOATEIBHOTO JIBUKCHUS

[IpeBpaiienue SHEpPruu npu

50



5.15

rapMoHMYeckux  KosneOaHusix. CBs3b
aMIUTUTYJbl ~ KOJIeOAHUM  HMCXOJHOM
BEJIMYMHBI C aMIUTUTyJaMU KoJieOaHMi

€€ CKOPOCTHU U YCKOPEHHUS

Konebarenbupiii  koHTyp. CBOOOIHBIE
JNMEKTPOMArHUTHBIE  KOJeOaHHs B
UJICaTIbHOM  KOJIeOaTeIbHOM  KOHTYDE.
AHanoruss MexIy MEXaHUYECKUMH U
OJICKTPOMAariHMTHBIMHA KOJI€OaHUSIMH.

®opmyiia TomcoHna

5.16

3aKoH COXpPAaHEHHS  DHEpruud B

nacaJIbHOM KoJie0aTeIbHOM KOHTYpC

5.1.7

5.18

BoinyxxneHnsie MEXaHUYECKUE
koieOanusa. Pezonanc. Peszonancuasg
KpHBasl. BoinyxxaeHHbie

OJICKTPOMArHMuTHBIC KoJieOaHusl.

[lepemennbiii  Tok. CuHYyCOUAANBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MonHoCTh MEPEMEHHOT0 TOKa.
AMIUTATYIHOE u JIEUCTBYIOIIEE

3HAYCHHUEC CUJIBbI TOKA U HAIIPAKCHUA

5.1.10

5.1.11

5.1.12

Tpauchopmarop. [Ipoussoxactso,
nepenaya u norpebdyeHue
INEKTPUYECKOU JHEPIUM.
DKOJIOTHYECKHE pucKH npu
IIPOU3BOJICTBE JJIEKTPUUYECKON DHEPIHH.
KynsTypa HCII0JIb30BAHUS

3JIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU

TexHudeckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JTUHAH
aJIeKTpoIiepeaayd

[Mpaktryeckue padoTel. MccnemoBanme

3aBUCHUMOCTH nepuoaa MaJlbIX

KoJieOaHUW Tpy3a HAa HUTH OT JIMHBI

51



5.2

HUTH KW MaCChbl Ipy3a. HCCJ’IGI{OB&HI/IG
NNEPEMCHHOTO TOKa B J1(S004 nus3
IIOCJICA0OBATCIBHO COCJIMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

521

5.2.2

MexaHnudeckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi. [lepuon. Ckopocthb
pacrpocTpaHeHHsi ¥ JITMHA  BOJIHBIL.

HonepeqHHe 1 OpOJ0JIbHBIC BOJIHBI

Wntepdepentst u  nudpakmus

MCXaHHMYCCKHUX BOJH

523

524

3Byk. Ckopocts 3Byka. I'pomkocThb

3ByKa. Beicora Tona. TemOp 3Byka

DONEeKTpOMarHuTHbIE BOJIHBI. Y CJIOBHUSA
U3IY4YEHUS! DSJIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrauus BektopoB E, B u

UB 3JICKTpOMaFHI/ITHOI71 BOJIHC B BAKyyM€

5.25

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaXkeHHe, IpeoMIIeHuE,
HoJsIpU3aus, mudpaxmus,
uHTEpPepeHIus. CxkopocTb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[lIxkana  2IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne dIEKTPOMarHUTHBIX BOJIH B

TE€XHHUKE U OBITY

HpI/IHHI/IHLI pPagruoCBA3M U TCIICBUACHUS.
Panﬂonoxam/m. 3HeKTp0MaF HUTHOC

3arpsI3HEHUE OKPYKAIOIIEH CpeJibl

TexHnuueckue YCTpOMCTBA:
MY3bIKAJIbHbIE WHCTPYMEHTBHI,
YABTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE
U MEQUIMHE, pajaap, pPaguonpUEMHHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-

ICYb
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5.3

OIITUKA

53.1

5.3.2

[Ipsimonuueitnoe pacnpocTpaHEeHHE
CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OtpaxkeHune cBeTa. 3aKOHBI OTPaKEHUS
cBera. [loctpoeHne W300pakeHH B

IIJIOCKOM 3€pKaJIC

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPETIOMIICHUS
cBera. AOGCOTIOTHBIH MOKa3areib

IIpCIOMIICHUSA

5.34

Iomnoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIin yroi IIOJIHOT'O

BHYTPCHHCT'O OTPAKCHUA

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

Hucnepcust cBera. CHOXHBIA cOCTaB

Oenoro cBera. L{Bet

Colwuparonue U pacceuBaronue JHH3bI.
Tonkas nmH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWJIa TOHKOW  JIMH3BI.
IToctpoenue n300pakeHHH B
coOMparoIIMX U pacceuBarOIINX JIMH3aX.
dopMyna TOHKOU JIMH3BL. YBEIUYCHUE,

JaBaeMoe JIUH30U

Hpe,ZLCJIBI MNPUMCHUMOCTHU

r€OMETPUYECKON ONTUKH

HNurepdepennius cera. KorepeHTHbIe
UCTOYHUKHU.  YCJIOBUS ~ HAOMIOACHUS
MaKCHUMYyMOB u MHUHUMYMOB B
UHTep(PEPEHIIMOHHONW KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHHUKOB
Hudpakmus  cBera. JudpaxnuonHas
pemeérka. VYcnosue HaOIIoAeHUS
[JIABHBIX MAaKCUMYMOB TIpH TaJCcHUHU
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY

[Tonapuzanus cBera
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TexHuueckue yCTpONCTBa: OYKH, JIYIa,

¢doroanmapar, NPOESKUMOHHBINA ammapar,

5.3.11 MMKPOCKOII,  TEJIEeCKON,  BOJIOKOHHAs
onTvka, Ju(pakIUOHHAsS  PeméTKa,
TOJIAPOU T
[Ipaktrueckue pabotel. M3Mepenue
MoKasarens MIPEIOMIICHUSI.
5.3.12

HccnenoBanue CBOMCTB M300paKeHUH B

nuH3ax. Habmonenue aucnepcun ceera

BJIEMEHTGHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl IPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynater TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJIA CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENBLHOCTD OJJHOBPECMCHHOCTH.
3aMeIIJIeHI/Ie BpEMCHHU M COKpaliCHUC

JUINHBI

6.3

6.4

DHeprus W UMOYJAbC  CBOOOIHOMU

YaCTHUIbI
CBs13p Macchl ¢ SHEpruerd U UMIYJIbCOM

CBOOOJHOW 4YacTUIBl. DHEPrusi MOKOs

CcBOOOIHOM Y4aCTHIIEI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOI OIITUKH

7.11

®oronbl. ®opmyna Ilmanka cBsa3u
SHeprud (GOTOHA C €ro 4YacTOTOM.

DHeprust 1 UMITYJIbC POTOHA

7.12

OTkpeiTHE u UCCIIeIOBaHNe
¢dotordpdexra. Onbitel A.I'. CTonerona.

3akoHb! poTo3ddexra

7.1.3

YpaBHeHue DOHHIITENHA s

¢dotorddexra. «KpacHas  rpaHuna»

dotorddexra
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7.2

7.3

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

7.2.1

TexHuueckue YCTPOWCTBA:
(dhoTosmeMeHT, (HOTOMATUMK, COTHEUHAS

Oarapesi, CBETOAHMO/T

CTPOEHUME ATOMA

Monens atroma Tomcona. OnbITEI
Pezepdopaa no uccnenoBanuto
cTpoeHus aroMa. [Inanerapnast Mmonennb

aToMa

7.2.2

[Tocrynater  bopa.  UH3nyuenune wu
noryonieHue (OTOHOB NpPHU  IEpexojie
aToMa C OJHOTO YPOBHsI JHEPruu Ha
npyroii. Buael  cnektpoB.  CHekTp

ypOBHefI OHCPIrur aToOMa BOAOpOda

7.2.3

7.24

BonnoBelie cBoiicTBa yacTul. BonHbl ne
Bpoiiis. KopnyckynspHo-BOITHOBOM
nyanu3M. Jludpakius dIeKTpPOHOB Ha

KpHCTaIax
CnoHraHHOE u BBIHYKJICHHOE
W3y4eHHE. YCTPOWCTBO W NPUHLHI

paboThI na3epa

7.2.5

TexHnueckue YCTPOWCTBA:
CHEKTPaJIbHBIM aHaIN3 (CIEKTPOCKOM),

JIa3ep, KBAHTOBBIN KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuyeckue pabotel. Habmonenue

JMHENYaToro CreKkTpa

ATOMHOE A1PO

Metoasl HaOMIOAEHUS W PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE PATUOAKTUBHOCTH. OIBITHI
Pezepdopna mo ompeneneHuo cocTaBa
pamuoakTUBHOrO u3NydeHus. (CBoiicTBa

anbda-, Oerta-, ramMMa-u3iay4eHus.
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7.3.3

Biusane PaaAuOaKTUBHOCTU Ha JKHUBBIC

OpraHU3Mbl

OTkpplTHE NpPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa ['erizenbepra —
NBanenko. 3apsin sapa. MaccoBoe unciio

siapa. M3oTonsl

7.3.4

Anwda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIM  OeTa-pacran. [lamma-
u3llydeHue. 3aKOH  PaJUOAKTUBHOIO

paciiaaa

7.3.5

7.3.6

9HeerH CBA3M HYKIIOHOB B sJpC.

SAnepusie cunbl. Jlepekt Macchl siapa
Snepusle peakuuu. JleneHue u CUHTE3

sep

7.3.7

7.3.8

7.3.9

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

ACIEKTHI SIICPHOU dJHEPIETUKHU

OnemeHTapHble YacTUlbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJCHCTBUSA
TexHu4eckue yCTpOMCTBA: JO3UMETP,
Kamepa BuibcoHa, sAIepHBIN peakTop,

aroMHas bomOa

7.3.10

[Ipaktuuyeckue pabotsl. MccnenoBanue
TPEKOB YaCTUIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3qHoro Heba. Co3Be3aus, sipKue
3Bé3}IBI, IIJIaHETHI, nux BUINMOC

NIBUJKEHUE

8.2

Conneunas cucrema. Ilnanersr 3emHOM
rpynmsl.  [lmaHeTel-ruranTel M HX

CITYTHUKH, KapJIMKOBBIC TIJIAHCTHI.
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Maisie Tera ComHEUHOM CUCTEMEI

8.3

8.4

Connne, d¢orochepa wu  armocdepa.

CoHeuHas akTHBHOCTD

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPHUCTHKU:
Macca, CBETUMOCTb, PaIyC, TEMIepaTypa,
HX B3a1MOCBSI3b. Jlmarpamma
«CTIEKTPAJIBbHBIA KJIACC — CBETUMOCThHY.
3Bé3MpI IVIABHOM IOCIEAOBATEIHHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTEY IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

8.7

Bnyrpennee CTpOCHUE 3BE3I.

COBpeMeHHI)Ie IpeaACTaBICHUA 0
IIPOUCXOXKICHUN MW 3BOJIIOIHUU COJ'IHI_[a u

3BE31. DTanbl )KU3HU 3BE3I

Mneunsiii Ilyte — Hama ['amakTuka.
ChnupanbHasgs  crpykrypa ['amaktukwy,
pacmpeneieHue 3BE3M, Ta3a M IBLIM.
[lonoxenne u pBuwxenne CoiHua B
lanaktuke. Ilnockas u cdepuueckas

noacucTeMsbl I'amakTuKu

8.8

Tumnel ranakTuk. Paguoramaktuku u
KBazapel. UYEpHBIE IBIPpHI B sSApax

TaJJaKTHUK

8.9

8.10

Bcenennas. Pacmmpenue BcenenHoil.
3akon Xa0OOma. PasOeraHue rajgakTHK.
Bospact u paguyc Bcenennoii, teopus
bosbmioro B3peiBa. Mogjenb «ropsuei

Bcenennoi». PenukroBoe nzinyuenue
Macmrabnast  ctpykrypa BcenenHoil.

MeraraakTuka. Hepewménnsie

MpoOJIeMbI ACTPOHOMUU
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LIMDOPOBbLIE OEPA3OBATE/IbHbIE PECYPCbI U PECYPCbl CETU MHTEPHET

B cootBercTBuM ¢ [Ipukazom Munucrepcra npocsenienust Poccun ot 25.08.2026 Ne 591
"O6 yTBepkaeHuu GeaepanbHOro NepeyHs 3EeKTPOHHBIX 00pa30BaTebHBIX PECYPCOB,
JIOTYIIEHHBIX K UCIOJIb30BAHUIO MIPH pealIn3allii UMEIOIIUX FOCYAapCTBEHHYIO
aKKpeIuTaIMio 00pa30BaTENbHBIX MPOTrPaMM HaYaJIbHOTO O0IIEr0, OCHOBHOTO OOLIETO,
cpennero obmiero oopazosanus" (3apeructpupoano B Muntocte Poccuu 22.09.2026 N

88378)
1. https://m.edsoo.ru/
2.
No | Ne DOP B | HaumenoBa Kpatkoe onucanue DOP (BKitOYast CTPYKTYPY, [IpaBoobnamarensb
ctpo | penepans | Hue DOP, MpEAMETHOE COIepKAaHUE U METaJaHHBIC, O0P (HanMmeHOBaHHE
KH HOM COCTaBUTEN | TIO3BOJISIOIIME OTHO3HAYHO UIACHTU(DUIIMPOBATh | IOPHIUIECKOTO JINIA
dene | mepeune b 20P) 6o ®HO)
payb Q0P | (cocraButen (huzHyecKoro JuIa,
HOTO n) O0P KOTOpOMY B
nepe YCTaHOBJICHHOM
YHS 3aKOHO/IaTeIbCTBOM
90P P® nopsaxe
TIPUHAICHKUT
WCKITIOYUTETHHOE
npaBo Ha D0OP)
BxurouaeT B ce0s1 3aHATHS, COCTOSIINE U3 OG1EcTBO ¢
WHTEPHET-YPOKOB. U TEMaTHUECKNE KOHTPOJIHHBIE .
OrpaHUYEeHHON
®uzuka 10 paboTel. IHTEpHET-YpOKH MpeICTaBICHBI
KJ1acc KOMIUIEKCOM JTUJAKTHYECKUX €TUHHUIL, COJEPIKAIITIX OTBETCTBENHOCTLIO
632. | 1.3.76. y » COAP "MoGuibHOE
(6a30BbIit TEOPUI0, HHTEPAKTHUBHBIE MYJIbTUMEINHHBIC
ONEeKTpOHHOE
YPOBEHB) 00BEKTHI, 33JJaHUSI C OTKPHITEIM OTBETOM, O6pasosare”
KOHTPOJIbHBIE 33JIAHUS C aBTOMATHYECKIM .
P https://mob-edu.ru/
denepanpHOE
roCy/1apCTBEHHOE
O0P no yuebHomy npenmery "dusnka" pazpadboTan a}J;IT[OiOMHoe
B cooTBeTcTBUH ¢ TpeboBanusMu OI'OC u OOII
COO oOpa3oBarenbHOe
’ eXICHUE
®uzuka 10 Conepxanue D0P npenoctapiser yyaummcs yip
627. | 1.3.7.1. Aep Peil yam BBICITIETO
KJ1acc BO3MOXHOCTh B MHTEPaKTUBHOH (popme
. o0Opa3oBaHwUs
aKTyaJIM3UPOBATh 3HAHUS U 3aKPETUTh YUeOHBIN " .
. l'ocynapcTBeHHBbIN
martepuain 3a 10-ii kiacc. 9OP yHuBepcainen u BCDCHTCT
MOJKET UCTIONB30BaThCs C M0ObIMU Y MK y P "
MIPOCBEIIECHUS
I'naBHas
bubmmoreka O0P (unTepakTHBHOE yueOHOE TocoOue) OobmiecTBo €
ANIEKTPOHHEI | pa3zpaboTad ¢ yuetoM GI'OC COO u ®OOIT COO OrpaHUYEHHOU
X o (¢uzuke. MaTepran HHTEPaKTHBHOTO y4eOHOTO | OTBETCTBEHHOCTHIO
638. | 1.3.7.12. | obpazoBate ocoOUs COIEPKHUT TEMBI yueOHOTO Kypca Io "9K3AMEH-
JIBHBIX ¢uszuke 10-ro knacca "Kunemaruka u AMHAMUKA. MEJINA"
pecypcoB. | 3akonsl coxpaHeHus". DOP MOKHO HCTIONB30BaTh ¢ | ObUIIHATLHBIA CalT
®duzuka 10 moObIMH yueOHIKaMHu, Bxomsamumu B OITY. B 000 "Dx3ameH-
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KaXKAyr0 TEMY BKIIFOUCHBI TCCTOBBIC KOHTPOJILHBIC

meama'

KJ1acc.
Kunematuk 3aJlaHus, UHTEPAKTUBHBIA TEOPETUUECKUI
au MaTtepuai (B TOM 4HCIIe IEMOHCTPALINH,
JUHAMUKa. KOHTPOJIbHBIE PA0OTHI)
3aKOHBI
COXpaHEeHUs
Harnsanusie
YPOKH
Bxuttouaet B ce0st 3aHATHS, COCTOSIINE U3
O0mecTBo €
HHTEPHET-YPOKOB, 1 TEMAaTH4YECKNE KOHTPOJIbHbIE .
OTpaHUYEHHOU
®usuka 11 pabotbl. IHTEepHET-ypOKH NpeACcTaBICHBI
KJ1acc KOMIIEKCOM HJAKTHUECKHX €HHHIL, COIEPHKALIX | o o HOCTRIO
633. | 1.3.7.7. y A FULHILL, COACPAATl "MoGubHOe
(6a3oBbIit TEOPHIO, UHTEPAKTUBHBIE MYJIbTUMEAUNHBIC
ONEeKTPOHHOE
YPOBEHB) 00BEKTHI, 3aJJaHHSI C OTKPHITHIM OTBETOM. "
O6pazoBanue
KOHTPOJIbHBIE 3aJIaHUS C aBTOMATUYECKUM _
https://mob-edu.ru/
OLICHUBAHUEM
®denepanabHOE
roCyIapCTBEHHOE
O0P mo yae6HOMY nipenmety "duzuka" pazpadoTaH ABTOHOMHOE
B cooTBeTcTBUM ¢ TpeboBanusMu OI'OC u OOII oOpa3oBareibHOE
Ousnxa 11 COO. Conepxxanrie DOP mpemocTaBisieT yaamyumMes YUpEKICHUE
628. | 1.3.7.2. I1ACC BO3MOXKHOCTh B HUHTEPAaKTUBHOU hopme BEICIIIETO
aKTyalIM3UPOBATh 3HAHUS U 3aKPETUTh YUeOHBIN oOpa3zoBaHHs
Matepuai 3a 11-it knacc. 0P yHuBepcasnen u "T"ocynapcTBeHHBIH
MOJKET UCTIOJIb30BaThes ¢ 1r00Mu YMK YHUBEPCUTET
npocBeleHus"
I';1aBHAs
bubnmoreka
3NEKTPOHHBI
X O0P (unTepakTHBHOE yyeOHOE TocoOue)
obpazoBare | paspaboran ¢ yuetom ®I'OC COO u ®OOIT COO OO6miectBo €
JIHHBIX o (¢usuke. MaTepruan HHTEPaKTHBHOTO Y4eOHOTO OTpaHHYEHHOU
pecypcoB. MocoOus COEPKUT TEMBI yueOHOTO Kypca Io OTBETCTBEHHOCTHIO
®usuka. 11 | pusuke 11-ro knacca "Mexanndyeckue KojaeOaHuI U "9K3AMEH-
646. | 1.3.7.20. " W
KJIacc. BoJIHBI". DOP MOXHO UCIOIB30BATH C JIFOOBIMU MEJIUA
Mexannyec | yueOHukamu, Bxoasmumu B OITY. B kaxayro temy | OdunmanbHbIi caldT
KHe BKJIFOYEHBI TECTOBBIE KOHTPOJIbHBIC 3a/1aHHUS, 000 "Ox3ameH-
KoJIeOaHUsl | WHTEPAKTHBHBIA TEOPETHUYECKUI MaTepual (B TOM Meamna"
Y BOJTHBI. YHUCIIe JEMOHCTPAINH, KOHTPOJIBHBIE PA0OTHI)
Harasaaere
YPOKH
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