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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUU K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yu€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUMA TIpernoJilaBaHusl yuyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHuH Ux (u3nKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByer TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM Ipeameramu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (PU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHOro npeamera « Pu3nkay 1o rojaMm oOydeHwus.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yonii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUs] HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IIPU BBITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KAaK MPHHLMIBL €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qusnueckux Teopud. Begymum B Kypce sBiIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIICCTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHUECKUX IMPUIIOKECHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEpKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIOTIOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, ISl OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOAX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alldd SKCIEPUMEHTANBHOU NESITEIbHOCTH 00YYarolUXCA.
Jlnst  6a3oBoro ypoBHsA Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM MepeyHe J1abopaTopHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
0o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmieumBaeTcs OBJIAJACHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUThL KOCBEHHBIE H3MEPEHUs, HCCIIeI0BaHUs
3aBUCUMOCTEN (DU3NYECKUX BEJIWYWH M TIOCTAaHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIbIO, TTO3BOJISIONINE TPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJENM A CHUTyallMd IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
($U3MKN Ha YPOBHE CpeIHEro 00IIEero o0Opa3oBaHMsl 10JKEH U3Y4aThCsl B YCIOBHSIX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOE OOOpYMOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Qpu3uKe YUeHHYECKUX MPAKTUYECKUX paboOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid s
UCCIICIOBAaHMSI ~M3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTHUYECKUX pPaldOT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTCsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTuyeckue KOMILIEKTHI
71a00paTopHOTO O00OpPYAOBAHUS JOJKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJOTOBBIX W IHM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpeMJIEHUS OOyYaroUIMXCsli K HAyYHOMY
U3YYEHUIO TNPUPOJbI, Pa3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yjibTaTa HW3y4YeHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (opMupoBaHHE YMEHUH OOBSCHATH SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU IJIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrmxeHne 3TUX lenei o0ecreunBaeTCsl pelieHneM CIeIyIoMMX 3ajad B

npoluecce U3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuHOOpEeTeHHEe  CHUCTEeMbl  3HaHUK 00  Oo0mMX  (U3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsSICHEHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIIOCOOOB peLIECHUS pPAa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUIECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS U TMPOBEACHUS
GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU WHGOPMAIIHH,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHH MPOECKTHO-UCCIIEI0BATEIHCKOH,
TBOPYECKOM JIeATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUU B MPOILECCE TMO3HAHUS MPUPOIBI.
DKCIIepUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TeOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMelIeHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOe nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

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

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSJOB, LICMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagienue CKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectu. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepUUm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIBXKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTrO KIyTa.

Paznen 3. MoJsiekyasipHas pu3HKa U TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. Mojaenu CTpOEHHUsl ra3oB, XHUJIKOCTEH U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonuyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  Ta3a.  Buasl  Termonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJMHAMUKH K H30mpolieccaM. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamnHax. Kodap@uiueHT moie3Horo
nericTBus TemioBod mamuHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTEelb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcanus. Mcnapenue u kuneHue. AOCOIMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3anus TeNn. ODJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTh 3yieKTpuueckoro mnojs. I[IpuHuun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmojielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEILECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYIIAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOM) 2iieKTpudeckoi 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALIUA. DIIEKTPOIIN3.



OnekTpudeckuii TOK B ra3ax. CaMOCTOSITENbHBIA M HECAMOCTOSATENbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTbD JIUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocCyIIecTBIsIETCS C
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbId (akT, runores3a, Qunyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUH, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUJIBHUK, KOHIULIHMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE IPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJieW. JIMHUM MarHuTHOM MHAYKUMH. KapTWHA JNUHWKA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmonencTBre NpoOBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMEe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTE.  SIBIIGHME CAMOMHIYKLIHMH. OJIEKTPOABMXKYILNAsS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNMHbLE KONEDAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonunyeckue konebanus. [lepumona, wacrora, amrumryga u $aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCcKul MasTHUK. YPAaBHEHHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE IIEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHa BOJIHBL. llomepeuHble M TPOJOJIBHBIE  BOJIHBI.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTh 3JEKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeneBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CpEebl.

TexHU4ecKHue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE€30HAHC.

Habmronenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas peméTka. YCJIOBUE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPaHEHUE, OTPAKEHHE M MPEJIOMJIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronenune natepdepeHInm cBera.

HaOmronenue audpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHue ciexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



N3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAapUAHTHOCTh MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpAILICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. 9H€pI‘I/I}I
IIOKOAI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue OuHmTeitHa s hoTodddexra. «KpacHas rpanuiia
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYeCKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(h(HEeKT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanre 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Inanerapnas mozpens aroma. [locrynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPrHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHoBBIE cBOVicTBa yacTull. Bosnbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaliu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHndeckrue yCTpPOMCTBA M IPAKTUUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYNK MOHU3HUPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanrie TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JjeMeHTBI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHUS acCTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé&3nHoro Heba. Co3Be3qusi, spKU€ 3BE3NBI, IUIAHETHI, UX BUIAMMOE
JIBUOKCHHE.

ConHeuHas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPBI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, manet, Mueuynoro Ilytu.

Oo0o01maromniee MOBTOPEHUE

Ponr ¢u3uku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBA3€M € KypcaMH MaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BO/IHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKU TMOJ00US TPEYrOJbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u o0béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJieOaTelbHbIe
JIBVKECHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajnap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIBHOU IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIUKU O0YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHUMOJICNCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaxJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHHA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIero pu3nyecKkoi HayKe;



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHUE TJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (OpMyJIHpOBAaTh W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3YeCcKuX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEaIbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-HCCIEI0BATEIBCKON U MPOSKTHON JEATEIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS,;

BIAJCTh BHUJAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoOpa3oBaHUI0 M MPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEHThl JJIs J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKaHUS B pazIUYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 11EJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NIPEANOCHUIKM  KOH(MDJIUKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

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

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO y4YaCTHHKA KOMaHIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHWHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOUTECHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPU aHAIHW3€ pPe3yJIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce HOCTHKEHHSI TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS TMPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIUICKT, Mpeoiararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANPABIICHUS Pa3BUTHSI COOCTBEHHON AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAIHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

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

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOU JAESATEIbHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIO,
WJICaJbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU PeleHUH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBIDKCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE IO OKPY>KHOCTH, WHEpLUS,
B3auMoieicTBre T, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALWs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS T'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0OB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3MUYECKUE BEITUUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
MMITYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bU3MYECKU CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS M €JIMHUIIBI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAApPaTUUHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yEMbIX BEJIMYMH, HX
0o0O3HaUeHUsT W EAUHUIIBI, HAXOAUTh (GOPMYJbl, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEINYMHY C APYTUMH BEJIMUNHAM;

ONMCHIBaTh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIs, MOTECHIHUA, PAa3HOCTh NOTEHIMAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] W €IUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI Y TIPUHIIUIIBL: 3aKOH BceMHupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJHEPIuM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
IPUHLUIT CYNEPNO3ULMUA CUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JABHKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHLUIBI JCHCTBUS MalluH, 0OpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISThH MPSAMbIE U KOCBEHHbIE U3MEPEHUST (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCITOJIb30BAaHUEM TNPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOJABI IO pE3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEITUYHUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKACHUN C OMOpOM HAa HM3yYEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHWH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH AaHAJTM3UPOBATH MOTYYaeMyt0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUHUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TpyHIe C BBIOJTHECHUEM PA3IMYHBIX COIUATBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pACHpPEnessaTh OOS3aHHOCTH |
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHUN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYECYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NYECKUX
3a/1ay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUSA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWs, AEHCTBUE MArHUTHOTO TIOJS HAa
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa, OTPaXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUsi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTorddeKT), cBeToBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaIuO0aKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HUCIONB3YsAd (PU3NYECKUE BEIUUYHUHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MAarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHua, WHIYKTUBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoseOaHul B KoJeOaTeIbHOM KOHTYpe, 3aps] W cuja ToKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOSIHHUE U
ONTHUYECKasl CUJIa JIMH3bl, MPU ONUCAHMM MPABUIBHO TPAKTOBATh (HU3UUECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAMHMIIbI, YKa3bIBATh
dopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (DU3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, YHEPTHUSI CBI3U
aTOMHBIX S7Iep, TPU OMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYCCKHUI CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YyS (PU3HUCCKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEILHOTO U MapaJIeILHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODWHIITEHHa mns Potorddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAaCCOBOrO 4HMCIa, MOCTYJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOMTh U OIHMCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI MO MCCIEA0BaHUI0 (DU3NYECKUX SIBICHUN W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCMMOCTH (U3MUECKUX BEJIIMYUH C HCIOJIb30BAHHEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOouMble AJisi €€ pEeIlleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY PacCyXJIEHUIl C OMopoil Ha HM3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONMYJISIpHOW WH(pOpPMAIUH, TOJTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMylo HH(OpMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTMUECKOIO
NIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpyHIe C BBHIMOJIHEHHEM pA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PpACHpPENeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Uroro no pazgeny 18
Paszpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Uroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
VICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE
6.1 Ob6o06maromiee MOBTOPEHHE 4 ngs/jl;?:;sigr(z/l;Mchc
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne Hara nugpoBbIe

Tema ypoka Konrpoasusie IIpakruueckue op
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®u3nka — HayKa O IPUPOJIE.

1 Hayunble MeT(})]K bl HO?I»)HapHI/ISI 1 bubnorexa LIOK

yi 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B

) (hOpMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIF0IEN
Mexannueckoe IBHKEHUE.

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

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBIKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bubnnorexka [HOK
JBHKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe masieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH IO 1 bubmmorexa LOK

P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 IIpuHiun oTHOCcUTENBHOCTH [ anumes. 1 bubnmoreka [JOK




HuepunanpHbple CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? cyneprosHu it BTopoit saxor https://m.edsoo.ru/ff0c3bes
HproToHa 111 MaTepualbHOW TOUKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJIbHbBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TskecTu. IlepBasg kocMudeckas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koaddbunment tpenus.

13 Cuna ZEHpOTI/IBJIeI({bI/Iq:{ npu I[BI/IieHI/II/I bubnmorexa LIOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU Ta3e
[ToctynaTenbHoe U BpamareabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPAOIO TENA
NMitynsc MaTepralbHON TOYKH,

1 CHCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
HMitynbc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE NBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmnoreka [JOK
Touku. Teopema 06 M3MeHEHNHN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPIUU

17 [loreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuunanpHas S3HEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPY>KUHBL.
[TorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HCIIOTCHIINAJIBHBIX CHUJI C USMCHCHHUEM
MeXaHUYECKOU SHEPTHUU CUCTCMEI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHnas pabota 1
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHHYEeCKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO KI'yTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHUS B MEXaHHUKE»

OCHOBHBIE TOJ0XKEHUST MOJIEKYIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUJIKOCTEN U
TBEPABIX TN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

23

Macca monekyn. KonnuectBo
BemectBa. [locTtostHHas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u
eé m3mepenue. [llkana remneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPrUuun bubnunoreka [HOK
JBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 2« ccnenoBanue 3aBUCUMOCTH MEXIY
napamMeTpaMH COCTOSHUS
pPa3pexKEHHOT0 ra3a»

79 H3omponecchl B UI€alIbHOM Ia3e U Ux bu6mmoreka [IOK
rpaduueckoe npeacTaBleHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U

30 criocoObI e€ n3menenust. KonnuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOTI'O UJI€AIBHOTO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHBIN Mpolecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupozae. Bropoii 3akoH
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a

36 Huxi Kapno u ero KIIJ{

37 DKoJoru4ecKue npooIeMbl
TEIUIOPHEPTETUKHU

18 O6o6maromuii ypok «MoekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTposnpHas padboTa mo Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS

41 BJI&KHOCTH BO311yXa. HachleHHbIi bubnmorexa LIOK

Ayxa. Hackit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n

4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTayibl. COBpeMEHHbIE MaTePHAITBI
[TnaBneHue M KpUCTAIITA3AITHSI.

43 VY nenpHas TEMI0TA MJIaBICHUS Bubmmorexa LHOK

A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHHe TeI0BOro 6anaHca
PABHEHHE TEIHIOROTO Datial https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tei. JNEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

[IpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKHU. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOTO 3apsijia
B3aumoneiicTBue 3apsiioB. 3akoH
47 Kynona. ToyeuHBIN 3€KTPUIECKUNA Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6cesd
3apsia
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nonst. [IpuHumn cynepno3uuuun bubnunoreka [JOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ffOc6df2
HANPSOKEHHOCTH
Pabota cui 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
I[TpoBOHUKHN U TUDIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. KoHmencato
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabora 3 "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBATHHOTO

ammapara, CTpyHHOT0 MpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3azemiieHue 3JIEKTPOIpruOOPOB

DNEeKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHuKOB. JlaboparopHas padota 4
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora 5
«M3mepenune DJIC ucToOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS

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

59

JlaGopaTtopHast pabota 5 «M3mepenue
OJ1C ucTouyHMKa TOKA B €T0
BHYTPEHHETO COITPOTHUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaIJI0B. 3aBUCUMOCTD
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

62

[MomynpoBoAHUKH, UX COOCTBEHHAS U

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae




npUMecHas MpoBoAUMOCTh. CBOMCTBa
p—n-nepexoaa. [1oaynpoBoAHUKOBEIE
npubopbI

DJIEKTPUUYECKUI TOK B pacCTBOpax v
paciuiaBax 3JeKTPOJIUTOB.

bu6mmoreka [IOK

63 DJIEKTPOJIMTHYECKAS AUCCOIALIMS. I https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKUI TOK B ra3ax.
64 CamocTosTenbHbIN U 1 bubnnorexa [HOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ffOc84ae
ITma3ma
DneKkTpudecKue Npudopsl U
YCTPOMCTBA U UX IPAKTUYECKOE bubnuorexa [JOK
65 1
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonTponbHas pabora no teme
«9nexkrpocratuka. [locTosHHBIN bubnuotexa [JOK
66 . 1
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pPa3IMYHBIX CPENAX»
67 Htorosast koHTpoJibHAs paboTa 3a 1 bubnnorexka [HOK
Kypc 10 kmacca https://m.edsoo.ru/ff0c88be
68 O6o6maromuii ypok mo temam 10 1 bubnmoreka [JOK
KJ1acca https://m.edsoo.ru/ff0c8f6¢c
OBUIEE KOJIMYECTBO YACOB I10 68 45

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcnl
[TocTostHHBIE MATHUTHI U X

| B3auMoJielcTBHE. MarHuTHOE 10JI¢. | bubnunoreka LIOK
BekTop MaruutHON nHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJI€ MPOBOJIHUKA C

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

3 JlabopaTtopHas pabora 1 «3yuenue | | bubnmnorexa [JOK
MarHUTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlaGopaTopnas pabora 2 | | bubmuoreka [IOK
«HccnenoBannue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSSHHOTO MarHWTa Ha paMKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS HA
bubnunorexa LIOK
5 JBUKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok
6 BEKTOpa MarHUTHOU uHAyKuuu. 31C |

WHIYKIKU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu dapanes




10

JlabGopaTopHas pabora 3
«HccnenoBanue SBiacHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIUH.
DHeprusi MAarHUTHOTO TIOJISl KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHII,
WHAYKIMOHHAS TI€Yb

O6o06maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIHS)

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIE.
SHGKTPOMaFHI/ITHaH UHAYKOUS»

bubmmoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHeprun

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota 4
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MaJbIX KoJeOaHuil rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIC
3JICKTPOMAarHUTHBIC KOJIcOaHUs B
HJCATEHOM KO0JIeOaTeIbHOM KOHTYPE.

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820




15

Amnanorus MCKAY MCXaHUYECCKNMU U
BHGKTpOMaFHHTHLmHIKOHe6aHHﬁMH

®opmyna Tomcona. 3akoH

COXPAHEHUS SHEPTUU B UJICATBHOM
KoJ1e0aTeIbHOM KOHTYpe

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
Kose0aHusX. BolHyKIeHHbIE
MexaHu4eckue konedanus. Pe3onanc.
BbIHYX1€HHbBIE 3]IEKTPOMarHUTHbIE
KoseOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JENCTBYIOLEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

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

18

Tpaucpopmarop. IIpoussoacrso,
nepenaya u norpedieHue
NEKTPUYECKON SHEPTUU

19

Y CTpOoNUCTBO U MPAKTHUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,

reHeparopa NepeMeHHOr0 TOKa, JTMHHI

QJICKTponepcaavd

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

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE AIEKTPOIHEPIHH.
Kynerypa ncnonszoBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOMN
KU3HU

21

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTh

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54




pacrupoCTpaHCHUA U JJIMHA BOJIHBI.
HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

3ByKk. CKOpOCTb 3BYyKa. | pOMKOCTh

bubnunorexa LIOK

22
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBOKcTBa U cKopocTsh. [Ikana bubmmorexa [IOK
P ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Burtue cpeacts
cBs3u. Paguonokanus
’s KontponbHas padota «Konebanus u bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonnHENHOE pacpoOCTpaHEHHE
26 CBETa B OIHOPOJHOM cpene. ToueuHblit brbmmorexa [TOK
AHOPOMHOM CpEAE. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgera. [locTpoenune nzobpaxkeHuii B bubmorexa HOK
’ P P https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKajie
[Ipenomnenue ceera. [loaHoe
)3 BHyTpeHHee oTpakeHue. [IpenenbHbrit bubmuorexa [JOK
YIOJI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
79 JlaGopatopHnas pabota 5 «3mepenune bubmuorexa [JOK
IoKasaTeJis PETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ffO0cd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B
30 nuH3e. Dopmysa TOHKOM JIMH3BI Bubmmorexa [IOK
- POPMY ' https://m.edsoo.ru/ff0cddle
YBenuueHue JINH3bI
31 JlabopaTopHas pabota 6




«ccneqoBanue CBOMCTB
M300paXEHUI B TUH3AX)

Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. L[er. JlabopaTopnas

32
pabora 7 «Habmonenue qucrnepcuu
CBETa»
13 Wutepdepennus ceera. Audpaxius Bbu6moteka LIOK
cBera. JludpaknnonHas peneTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
KJIAaCCUYECKOU MexaHuKu. [locTynarsl bubmuoreka [IOK
36 .
ClieLMaJIbHOU TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeqIeHre BpEMEHN U COKPAII[CHIE bubmorexa HOK
p p https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacTUILI. CBSI3b Macchl ¢ DHEPTrUEd U bubnnorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIusi MOKOs
Konrponsnas padora «OnTHKa.
39 OCHOBBI CTICTIHATBHOM TEOPHH bubmmorexa [IOK
H P https://m.edsoo.ru/ffOcf610
OTHOCHUTEIIHOCTH»
40 ®oronsl. opmyna [1nanka. Jneprus bu6muoreka [JOK
U UMITYJIbC )OTOHA https://m.edsoo.ru/ffOcfe16
41 OTKpBITHE U UCCIIEAOBAHUE but6mmoreka [IOK




dbotoarddekra. OnbiTer A. I

https://m.edsoo.ru/ffOcffc4

Cronerosa
3akoHbI hoTodddexTa. YpaBHeHnEe
42 BﬁHmTegI)Ha an)I(I)(l)OToa(i)(}I@)eKTa bubmmorexa [IOK
g ' hitps://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢potodaddexra
JaBnenne cBera. Onbithl [1. H.
43 JlebeneBa. XMHYECKOE NEHCTBUE buGnuorexa [IOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
44 MPAKTUYECKOE TPUMEHEHHUE:
¢dorosnemeHnT, GpoToaaTUHK,
coJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1E€MEHTHI bubnuoreka [IOK
KBAHTOBOU OIITUKHN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEI
46 Pesepdopaa o paccesHUIO 0-4acTUIl brbmmorexa [TOK
p®op p ' https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aToma
bu6mmoteka IIOK
47 IToctynatel bopa
y p https://m.edsoo.ru/ff0dQafa
W3nyuenune u nornoienre GpoTOHOB
48 i} I/Iyl';{e €X0Jle aToMa C O H(;I;o OBHS bubmmorexa TOK
p pexon . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTrUM Ha Apyroil. Buasl cnekTpoB
BoimoBble cBoiicTBa YacTHIl. BoTHEBI
49 ne bporina. KopnyckynsipHo- bubnuoteka [JOK
BOJIHOBOM Jyasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JTyY€HHE
50 OTKpBITHE pATHOAKTUBHOCTH. OTBITHI bu6muoreka [JOK

Pesepdopna mo onpenenenunio cocraa

https://m.edsoo.ru/ff0d0fd2




51

PaaOaKTUBHOI'O U3JTYyUYCHUS

CoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusaue
PaZiOaKTUBHOCTH Ha )KHUBBIC
OpraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

54

55

56

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
S nepHbie cuibl

SnepHbie peakuu. SnepHbI peakTop.

[Tpobnembl, epCreKTUBEL,
IKOJIOTMYECKUE ACTICKTHI SACPHOI
JHEPreTUKU

Tepmosinepusie peakiuu. [Ipodiaema
pa3BUTHUSA BOJOPOIHON SHEPrETUKHU
DneMeHTapHbIe YacTUlbl. OTKpBITHE

MMO3UTPOHA. Metoast Ha6J'IIOI[eHI/I$I n
perucTpanvu 3JICMCHTAPHBIX YaCTHULI.

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

57

Kpyrusiit cton «®@yHaameHTanbHble
B3anmMoaercTBUd. EnMMHCTBO
(bu3nyYecKoil KapTUHBI MUPa»

58

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bug
3B&3mHOTO Heba. Co3Be3us, IpKre
3BE3/1bl, IUNIAHETHI, UX BUIUMOE




59

JBIDKEHHE.

ComnHeuHast cucTeMa: INIAHETHI U UX
CIyTHUKH, Majible Tesa ComHeuyHOn
CUCTEMBI

60

61

Connne. ConHeuHass aKTHBHOCTD.
Ncrounuk sHeprun ConHua v 3BE311

3BE31BI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI TTIABHOU
MOCIIeI0BAaTEILHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
spomonuu CoHIa U 3BE3]]

62

63

64

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u npmwxenne CoyHua B
lNamaktuke. ['anaktukn. Y€pHbIE ABIPHI
B s/Ipax rajJakTHK

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMUU

65

KontponbHas padota «21€eMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

66

O6o6matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B YKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATHUYECKOH cdepax AesaTeIbHOCTH
YeJoBeKa




67

68

O6o0maromuii ypok. Pois u mecto
(GU3MKU U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O6o0maromuii ypok. Poib
(dbuzuveckoit Teopun B HOPMUPOBAHUH
MpEeACTABICHUH 0 PU3NIECKOi
KapTuHE Mupa. MecTo pU3nIecKoit
KapTUHBI MUpPa B 0011EM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBamm

JleMoHCTpUpOBaTh Ha MpUMEpPaxX pojb U MecTo (pu3uku B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOI KapTUHBI MUPA, B PA3BUTHHU COBPEMEHHOI TEXHUKU

U TEXHOJIOTUM, B IPAKTUYECKON IEATEIbHOCTH JIIOAEH

Y4uuThIBaTh TPaHUIBl NPUMEHEHUS H3YYEHHBIX (PHU3NYECKUX MOJeIeH:
MaTepuagbHas TOYKA, WHEPIHAIbHAs CHCTeMa OTCuYéTa, aOCOIFOTHO
TBEPJIOE TEJO, UACAIBHBIA Ta3; MOJAEIU CTPOCHHUS Ta30B, KHIAKOCTEH U
TBEPABIX TeJN, TOYCUHBIH OJIEKTPUYECKUN 3aps] — TpU PEHICHUH

¢bu3nvecKkux 3a1aq

Pacno3naBate ¢u3nueckue sABICHHS (MPOIECCH) M OOBSICHITH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYISIPHO-KHHETHYECKOH TEOpUH
CTpPOCHHSI  BEIIECTBA M  JJIGKTPOJAWHAMHUKH:  PaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBU)KEHHE, CBOOOAHOE IMaJleHue Ted,
JBIDKEHUE 10 OKPY)KHOCTH, MHEpPLHUs, B3auMojiencTBue Tei; nuddysus,
OpOYHOBCKOE JBM)KCHHE, CTPOCHHE OJKHIKOCTEH W TBEPIBIX T,
n3MeHeHue o00bEMa Tesl MNpu HarpeBaHuUU (OXJIAXKACHHH), TEIJIOBOE
paBHOBecHe, HCIIapeHHe, KOHJEHCAllMs, IUJIaBJI€HHME, KpUCTAJIU3alus,
KHMIIEHUE, BJIQXXHOCTh BO3/lyXa, MOBBILIIEHHE [aBJICHMUs raza IpH €ro
HarpeBaHUU B 3aKPBITOM COCY/I€, CBS3b MEXKIY IMapaMeTpaMu COCTOSHHS

rasza B U30IPOIeccax; JIEKTPU3AMS TeJl, B3aUMOICHCTBHE 3apsI0B

10.4

10.5

OmnuceIBaTh MEXaHHYECKOE ABWIKCHUC, UCIIOJIB3YA (1)I/ISI/III€CKI/IG BCIIMYNHBI:
KOOpJAuHara, IyTb, HEPEMCIICHHUE, CKOPOCTb, YCKOpPCHHUEC, MacCCa TCJa,
CuJjia, UMIIYJIbC TECJId, KUHCTUYCCKAd OHCPIUA, MOTCHUHHUAJIbHASA 3HCPIU-,
MEXaHHN4YCCKas pa60Ta, MCXaHUYCCKasd MOIIHOCTh, IIpH ONHMCaHWUU
IMpaBHUJIbHO TPAaKTOBATHb (1)I/ISI/ILIGCKI/II\/'I CMBICJI MCIIOJIB3YEMbBIX BCJIMYUH, UX
0003HAaYCHHUS U CAWHNUIBI, HAXOJAHUTDH (bOpMYHBI, CBA3BIBAIONIUC JAaHHYIO

(bHSI/II-ICCKYIO BCJIMYHHY C APYTYUMHU BCINYNHAMU

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBa TE€I M TEILIOBBIE SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIIMYUHBI: OAaBJICHHUC Tas3ad, TCMIICpATypa,
Cp€aHAsd KHHCTHYCCKad OHCEPTHUA XaOTHYCCKOTO JABHIXCHHA MOJICKYII,

Cp€aAHCKBaApaTUIHAA CKOPOCTH MOJICKYII, KOJIHYECTBO TCIIJIOTHI,




10.6

BHYTpEHHSs1 dHEprusi, paboTa raza, Ko3(QOUIHUEHT MOJE3HOTO JEHCTBHUS
TEIUIOBOTO  JIBUTATENs; NPU ONHWCAHWUU TPABWIBHO  TPAKTOBATh
(GU3NYEeCKUil CMBICI HCIOJIB3YEMBIX BEIMYUH, HX OOO3HAYCHHUS W
eIMHUIIBI, HAXOAUTH (HOPMYIIBI, CBS3BIBAIOLINE NAHHYIO (U3UYECKYIO

BCIIMYHUHY C APYTHMMH BCIINYHNHAM

OnucelBaTh  M3y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BeUIECTBA U
AJIEKTPUUYECKHUE SIBICHUS (IIPOLECCHI), UCTIONB3Ys (PU3NYECKHE BEITHMYUHBI:
JJIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTH OIS,
IIOTCHLIMAJ, Pa3HOCTh IOTEHLHAJIOB, IIPU OINMCAHMM IPABUIBHO
TPaKTOBaTh (PU3MUYECKHI CMBICI HCIOIB3YEMBIX BEJIIMUMH, UX 0003HAYEHHUS
U CIMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NUYECKYIO

BCJIIMYHHY C APYTUMH BCIMYNHAMHA

10.7

10.8

10.9

10.10

AHAJIIN3UPOBATDH (1)I/I3I/I‘ICCKI/IG IIPpOLECChI n SIBJICHUA, HCIIOJIb3YA
(u3nuecKkre 3aKOHBI U MPHUHIMIBL: 3aKOH BceMHpHOTro TsaroteHus, I, I u
III 3akonsl HpIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEPIHH, 3aKOH
COXpPAaHCHUA HMITYyJIbCA, IIPHUHIMIT CYICpIIO3nunun CHII, IMPUHIHUIT
paBHONpaBUsl ~ WHEPUHUAIBHBIX  CHCTEM  OTCYETA;  MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOCHHMS BEIECTBA, a30BbIE 3aKOHBI, CBSI3b
CpelHE KHMHETHYECKOM »HHEPruM TEIUIOBOrO JBUKEHUS MOJIEKYJd C
aOCOJIIOTHOM TEMIIepaTypol, NEPBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHUs IEKTPUYECKOro 3apsAna, 3akoH Kyiona; npu 3ToM pasnuyars
CIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE U

ycIoBUS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH

OOBSACHATH OCHOBHEIC MMPUHIUIIBI JIeNCTBUSA MallluH, HpI/I60p0B n
TCXHUYCCKUX yCTpOﬁCTB; pa3an4aThb yCI10oBUA ux 0e30I1acHOro

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

BEIMONHATE OKCTIIEPUMEHTHI TI0 MCCIIEIOBAHNI0 (DU3WYECKHUX SIBICHUH WU
MPOIIECCOB C WCIIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX H3MEpPEHHI; MpH
3TOM (opMmynupoBaTh mpobiaemMy (3agady) M THIOTe3y Y4eOHOro
HKCHEPUMEHTa, cOOUpaTh YCTAaHOBKY M3 NPEAJIONKEHHOTO 000pyIOBaHMS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

Ocy1iecTBiATh NpsIMbIE U KOCBEHHbIE M3MEPEHUs (DU3UYECKUX BEIWYMH;
MIPH 3TOM BBIOMpPATh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W HWCIOIh30BaTh

M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHMI

10.11

UccnenoBath 3aBUCHMOCTH  MEXAY (U3MUECKMMM BEJIMYMHAMU C
HCIIOJIb30BAHUEM TPAMBIX H3MEPEHMWI; IpPU O3TOM KOHCTPYHUPOBAaTh
YCTAHOBKY, (UKCHpOBaTh  pe3yibTaThl IOJTYYEHHOW  3aBUCHUMOCTHU

(U3MYECKUX BEIMYMH B BHJE TaOmWIl ¥ rpaduKoB, JeaTh BBIBOJABI IO




pe3yiibTaTaM HUCCICOAOBAHUA

10.12

CoOnroate npasmiia 0€30MacHOTO TPyZAa HPHU MPOBEICHUN HCCIICTOBAHUI
B paMKax y4eOHOro OSKCIepUMEHTa, Y4eOHO-HCCIIEeOBATEILCKON W
HpOGKTHOﬁ ACATCIIBHOCTU C HCIIOJIb30BAHHUECM HU3MCPUTCIIbHBIX YCTpOf/'ICTB

1 1a00paTOpHOTO 000PYIOBAHUS

10.13

Pemarp pacu€rHble 3a7aud ¢ SBHO 3aJlaHHOM (PU3NYECKOW MOMENBIO,
UCIOJIb3Ys (PM3MUECKUE 3aKOHBI M PUHIUIIBI, HA OCHOBE aHalln3a YCIOBUS
3a/la4¥ BRIOUPATh PU3NIECKYIO MOJIENb, BBIICIATh (PU3NICCKUE BEITMUUHBI
u (opMyInbl, HEOOXOAUMEBIE ISl €€ PEIICHUs, MPOBOAWTH PACUEThI U

OIICHUBATh P€aIbHOCTDh INOJTYYCHHOI'O 3HAYCHHA (1)H3H‘*I€CKOI71 BCIINYHHBI

10.14

10.15

10.16

10.17

Pemrats Ka4C€CTBCHHBIC 3aJa4yu: BBICTpanBaThb JIOTHUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOYUKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC

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

Hcnonp3oBare  Hpu  pelleHMM  Y4eOHBIX  3a7ad  COBPEMEHHBIE
WHPOPMAIIMOHHBIE  TEXHOJOTHH JUIA TIOMCKA, CTPYKTYpHPOBAHMSA,
UHTEpIpeTalMi W MpPeICTaBlICHHUs] Y4eOHOM M Hay4HO-IOIYJIAPHOU
uHboOpMalUY, NOJYYEHHOM M3 pa3jIU4yHbIX MCTOYHHKOB; KPUTHYECKU

AHAJIU3UPOBATD MMOJIYH4aCMYHO HH(bOpMaI_II/IIO

[IpuBomuTh mpUMEpHl BKIAJAa POCCUHCKUX M 3apyOCkKHBIX YUEHBIX-
(hU3HUKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MHPA,

B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonb30BaTh TeOpeTUUYECKHE 3HAHUS 1O (PU3KMKE B TOBCEAHEBHOM >KU3HU
Ui obecrieyeHusl O€30MaCHOCTH MpH  OOpalleHuH ¢ [pudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 370POBBS M COOIOACHUS

HOPM 35KOJIOTHUYCECKOI'0 TOBEACHU B Opr>K3.IOH.I€I>i cpeae

10.18

11 KIIACC

Kon
NMPoBePSIEMOro
pe3yJabTara

PaGorate B rpynme C BBINOJIHEHHWEM pa3IUYHBIX COLMAIBHBIX DPOJIEH,
IJIAaHUPOBATh PabOTy IPYMIbI, PAIMOHATIBHO PACHPENesITh 00I3aHHOCTH
U TUIaHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJleKBAaTHO
OLICHMBATh BKJaJ KaXJOro M3 YYACTHUKOB TPYHIbl B pEIICHUE

paccMaTpuBaeMoi mpoOIeMbl

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001mero 00pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha MpUMeEpax posib U MeCTO (PU3UKHU B (OPMUPOBAHUN

COBPEMEHHOM HAayyHOM KapTUHBI MHpa, B pPa3BUTUU COBPEMEHHOU




TEXHUKH W TEXHOJOTWMH, B NPAKTHUYECKOM JEATEIBHOCTH JIIOAEH,

LEJIOCTHOCTh ¥ €AMHCTBO (pr3MYecKor KapTUHBI MUpa

11.2

Y4uThIBaTh TPAHHIBI NPUMEHEHHUS W3YYEHHBIX (PHU3UUECKUX MOJIENEH:
TOYEYHBIN JJIEKTPUYECKUM 3apsij, SAepHas MOJENb aTOMa, HYKJIOHHAs

MOICJIb aTOMHOI'O Apa IMpU pCUHICHUN (bI/I3I/ILICCKI/IX 3aJa4

11.3

114

PacnioznaBate Qusnueckue sBIeHUS (NMPOIECCH) W OOBICHATH HMX Ha
OCHOBE 3aKOHOB DJICKTPOJAWHAMHUKHU U KBAHTOBOW (PM3UKU: AJIEKTPHUCCKAS
MPOBOANMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEHCTBUS
TOKa, B3aUMOJICHCTBUE MArHUTOB, OJJIEKTPOMATHUTHAS  WHIYKIIHS,
NEHCTBUE MAarHUTHOTO TIOJS HA IMPOBOJHUK C TOKOM H JIBHIKYIIMICS
3apsil, DJIEKTPOMArHUTHBIE KOJEOaHWUS ¥ BOJHBI, MNPSMOJHMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPAKECHUE, TNPEIOMIICHHE, WHTEepQEepeHIHs,
TUGpaKIUs U MOJSIPU3ANNS CBETA, TUCTIEPCUS CBETA, (OTOAICKTPUICCKHIA
ahdext (hoToaddekr), cBeTOBOE NaBICHUE, BOSHUKHOBESHUE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBCHHas

PaarOaKTUBHOCTDb

OnuceiBaTh U3y4EeHHBIE CBOMCTBA BELIECTBA (INIEKTPUUECKIE, MATHUTHBIE,
ONTHYECKUE, DJICKTPUUYCCKYIO IPOBOJUMOCTh Pa3IMYHBIX Cpell) U
QJICKTPOMArHUTHBIC SIBJICHUS  (MPOIIECCHI), HCIOJIB3YsSd (PUINUCCKUE
BEJIMYMHBI:  JJCKTPHYSCKHH  3apsiji, CHJIa TOKa, OJJIEKTPHYECKOE
HAIPSDKEHUE, 3JIEKTPUYECKOE COMPOTHBIICHUE, Pa3HOCTh IOTCHIMAJIOB,
OJIC, paboTta TOKa, MHAYKIMS MarHUTHOTO TOJsA, cuja Amriiepa, cuia
JlopeHnia, WHIYKTUBHOCTH KATYIIKH, OJHEPIHS JIIEKTPUYECKOTO U
MarHUTHOTO TOJIeH, MepuoJ M YacToTa KolebaHuil B KoieOaTelIbHOM
KOHType, 3apsii M CWiIa TOoKa B TMPOLEccCe TapMOHHYECKHX
AJICKTPOMArHUTHBIX KOJeOaHUH, (OKYCHOE pACCTOSHHE M ONTHYESCKas
CWJIA JIMH3BI; TP OMUCAHWH TPABWILHO TPAKTOBATH (PU3UUCCKUI CMBICI
UCIIONB3YEMBIX BEJIMYMH, WX OOO3HAUYeHUsS U E€IUHUIIBI, YKa3bIBaTh
(GOpMyITBI, CBS3BIBAIONIUE TAaHHYIO (U3WYECKYIO BEIUYHHY C JIPYTHMH

BCJIIMYNHaAMU

11.5

OnuchiBaTh HU3y4YEHHbIE KBAHTOBBIE SBJICHHUS M IPOLIECCHI, UCIOJIb3YS
¢u3nuecKkue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI W YacTOTa CBETa, DJHEPrUs U UMIYJIbC (OTOHA, NEPUOJ]
[IOJIypacIiaia, JHEprus CBsI3UM aTOMHBIX sJIep; IIPU OIUCAHUU NPABUIBHO
TPaKTOBaTh  (PU3NYECKHM CMBICI  HCMOJb3YEMBIX  BEJIMYMH, HUX
0003HAUYEHHUS U €UHUIIBI; YKa3bIBaTh (OPMYJIIbI, CBS3BIBAIOIINE JAaHHYIO
bu3NYECKyI0 BENMYMHY C JPYTMMM BEJITUYMHAMH, BBIYUCIATH 3HAYCHHE

(bU3UYECKON BEIUYUHBI




11.6

AHanmm3upoBaTh  (U3NYECKUE TPOLECCHI W SBICHUS, HCIOJNb3YS
¢usnueckue  3aKOHBl W OPHHIOMIBL:  3ak0oH  OMa,  3aKOHBI
MOCJICIOBATEIBHOTO U MapauIeIbHOTO COCTUHEHHS TPOBOJHHKOB, 3aKOH
Jbxoyns — JleHna, 3aKOH OSJCKTPOMAarHUTHOW WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIpPOCTPAHCHUSI CBETA, 3aKOHBI OTPAKCHHS CBETA,
3aKOHBI MPEIIOMIICHUS CBETa, YpaBHeHHE DWHIITENWHA s hoTodrddekTa,
3aKOH COXpPaHCHHS JSHEPruu, 3aKOH COXPAaHEHUs HUMITyJbCa, 3aKOH
COXPAaHEHHUs DIJIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHS MacCOBOTO
yrcna, MocTyiaaTsl bopa, 3aKOH pagrMoOakTHBHOTO pacrajga; IpH 3TOM
pa3iauyaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa, €ro MaTeMaTHYecKOe

BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH

11.7

OHpGI[eHSITB HaIlpaBJICHUC BCKTOpPAa HWHAYKIHUHW MArHiuTHOIO  IIOJIA

IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI JIopeHua

11.8

11.9

CTpOI/ITB 1 OIIMCBhIBAThb I/1306pa)KCHI/Ie, CO31aBacMoOC IINIOCKHM 3CPKaJIOM,

TOHKOU JTUH30H

BBINONHATE 3KCIIEPUMEHTBI 110 HCCIICAOBAHUIO (DU3MUYECKUX SIBJICHUN U
MPOIIECCOB C HCIOJIB30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHHIA; TpU
3ToM (GOpMyIUpPOBaTh TpodiieMy (3agady) W TUIOTE3y Y4eOHOTO
OKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 IMPEIJI0KEHHOTO 000pYyIOBaHUS,

MpOBOAUTH OIILIT U Q)OpMYHI/II)OBaTL BBIBObI

11.10

11.11

OCYH_ICCTBJ'IHTB IMpsAMBIC 1 KOCBCHHLIC H3MCPCHUA (1)I/I3I/I‘leCKI/IX BCJINYHH,
Ipu 3TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 N3MCPCHUS U HCIIOJIb30BATH

M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH (DPM3WYECKMX BEIMYMH C MCIOJIb30BaHUEM
HPSIMBIX U3MEPEHUI; IIPH 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHOH 3aBUCHUMOCTH (DPM3MUYECKUX BEJIMYMH B BHJE

Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICAOBaHUA

11.12

Cob6mrogate  mpaBuia  Oe3omacHOTO  TpyJda OpU  MPOBEJIECHUH
UCCIEAOBaHUN B  paMKax y4yeOHOTO  DJKCHEepUMEHTa, Yy4eOHO-
HCCIIEAOBATEIBbCKOM M TPOEKTHOW JEATEIbHOCTH C HMCIOJIb30BaHUEM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyA0BaHUS

11.13

Pemate pacu€rHple 3amaund ¢ SBHO 3aJaHHON (U3HUYECKON MOJIETBIO,
UCTIONB3Ysl (U3MYECKUE 3aKOHBI M TPUHIMUIBI, HAa OCHOBE aHaIn3a
YCIIOBUS 33/1a4é BBHIOMPATh (PU3UUECKYIO MOJIENb, BBIICIITH (PU3HUECKUE
BEIMYMHBI U (opMmynbl, HEoOXomuMble s €€ pelIeHus, MPOBOIUTH
pacy€Thl U OIEHUBATH PEATHHOCTH TMOTYYECHHOTO 3HAYCHUS (PU3HUECKOU

BCJIMYNHBI

11.14

PemraTs Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJOTHYCCKH




HEMPOTUBOPEUYUBYIO IIEMIOYKY PACCYXICHUU C OMOpOd Ha HU3YYCHHbIE

3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

11.15

11.16

Hcnonp3oBaTh  NpU  pEIIEHUM  y4yeOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JUIsl TOWUCKA, CTPYKTYpPHPOBAHUS,
UHTEPIpPETAllMM U TPEACTaBICHUS Y4eOHOH U HaydyHO-TOIMYJISAPHON
uH(pOpMallMK, TOMYYEHHOM M3 pPa3jIMYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyro HH(POpMAIUIo

OOBSICHATh TPUHLUIBI JACUCTBUS MAIIUH, NPHOOPOB M TEXHUYECKHX
YCTPOKMCTB; pa3iauyaTh YCJIOBHS HX O€30MacHOrO0 HWCHOJIb30BAHUS B

HOBCCI[HCBHOfI KHU3HHU

11.17

11.18

[TpuBoAMTH TpHMEPHI BKJIAAA POCCUHCKUX M 3apYOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY)KAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcronp30BaTh TEOpETUYECKUE 3HAHUS IO (PU3UKE B MIOBCEHEBHON KU3HU
uist  obecrieyeHust 0e30IacHOCTU IpU  oOpalieHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAaHEHHSI 3I0POBbSI U COOJIOICHUS

HOPM 3KOJOI'HM4Y€CKOI'O IIOBCACHUS B OKPY)KaIOH_[eﬁ cpeac

11.19

Pabortare B rpymme ¢ BBIIOJHEHUEM pa3IMYHBIX COLMUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTY IPYMIIbl, PAllMOHAIBHO PACIpeseNaTh 00S3aHHOCTU U
IUIAHUPOBATh JCATCIIBHOCTh B HECTAHJAPTHBIX CHUTyalusAX, aJeKBaTHO
OLICHMBATh BKJIAJ KA&XIONO W3 YYaCTHUKOB TIPYNIBl B pELICHHE

paccMaTrpuBaeMoi mpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasnena

Kon
NMpoBepPsiEeMOro IIpoBepsieMbIe 3JIeMeHTHI COIEPIKAHUS
3JIEMEHTA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupoge. Hayuynsle Meroasl IO3HaHUSA
1.1 OKpY’Karolero mupa. Poisib 3kcniepumMeHTa U TEOpUM B IIpOLECCE

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MogenupoBanue (usnueckux sBieHUH U mpoueccoB. Hayunble
runore3pl.  Pusznueckue 3aKOHBI M Teopuu. ['paHunbI
1.2 IPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.
Ponb 1 Mecto Qu3uku B (GOPMHUPOBAHUN COBPEMEHHOW HAayYHOU

KapTUHbI MHpPaA, B HpaKTquCKOﬁ ACATCIIbHOCTH HIO,HCﬁ

MEXAHUWKA

2.1

KMHEMATUKA

11 Mexannyeckoe nBKeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO
neuxkenus. Cucrema orcuéta. TpaekTopus

[lepemerienue, CKOpocTh (CpemHsisi CKOPOCTb, MTIHOBEHHAS
) CKOPOCTh) ¥ YCKOpPEHHE MaTepHATbHOW TOUYKH, UX MPOCKIUU Ha
OCH cHCTeMbl KoopauHAT. COXKEHNEe NMePEMEIICHUN U CII0KEHUE

CKOpocCTe

PaBHOMEpHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE IBUKECHUE.
2.1.3 I'paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U

HepCMCHICHI/Iﬂ MaTepHaHBHOﬁ TOYKHU OT BpCMeHI/I
2.14 CBoOoaHoe majeHue. Y cKopeHue CBOOOTHOTO TaACHUS

KpuBonuneiinoe IBIDKEHUE. PaBHOMEpHOE JIBYKCHHE

515 MaTepUalbHOM TOYKM IO OKPYKHOCTH. YTJOBas CKOpPOCTb,
IuHeNHas ckopocts. Ilepuon u gacrora. LleHTpocTpemurensHoe

yCKOpeHHe

516 TexHudeckue yCTpOWCTBA: CHUAOMETP, JBM)KEHHE CHApPSJIOB,
LIETIHBIE U PEMEHHBIE IIepeaun

IIpaktuyeckne paboThl. M3MepeHHe MIHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIY NyTSIMH, IPOWUIECHHBIMU




2.2

2.3

2.2.1

TEJIOM 3a MOCJIEA0BaTENIbHbIE PABHBIE MPOMEXKYTKH BPEMEHH MPU
PaBHOYCKOPEHHOM [JBH)KEHUU C HAYAJIIBHOM CKOPOCTBIO, PABHOM
Hymo. M3yuyeHue JBM)KEHHMS IIapuKa B BA3KOM JKHUIKOCTH.

W3yuenue nBMXeHUs Teja, OpPOIICHHOTO TOPU30HTAIBHO
JMUHAMUKA

[Tpunmun otHocutenbHOoCTH ['anmuied. [lepBoiid 3akoH HproToHA.

I/IHepHI/IaJ'IBHBIC CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIuIn cynepno3uiuy cui

223

Bropoii 3akoH HprooToHa g MarepuanbHOM  TOYKH B
unepuuaibHoit cucteme orcuéra (MCO). Tperuit 3akon HetoToHa

JJI MaTCpHUAJIbHBIX TOUYCK

224

3akoH BcemupHOro tarorenus. Cuna Tspkectu. llepBas

KOCMHYCCKaA CKOPOCTD. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuila TPEHHs CKOJIBXKEHHUS U CUIIa
tpenus nokos. Koaduuument tpenust. Cuia CONMpOTHBICHUS TPU

JABMIKCHHUHM TCJia B ) KUJIKOCTH HUJIN ra3c

2.2.7

228

[loctynatensHoe M BpallaTeNbHOE JBM)KEHHE aOCOJIOTHO
TBEPIOrO TeIa
MoOMEHT cuiabl OTHOCUTENIBHO OCH BpaumieHus. llnedo cuisl

Ycnosus paBHoBecus TBEpaoro tena B MCO

229

Texnuueckue YCTpOMCTBA: MOAIIUITHAKY, JIBUKECHUE

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

2.3.1

[Ipaktuueckue pabotel. M3ydyeHue nBmKeHUs Opycka IO
HaKJIOHHOW TIIJIOCKOCTH TIOf] JEHCTBUEM HECKOJIBKHX CHIL
HccnegoBanue 3aBUCMMOCTH CUJT YOPYTOCTH, BO3HUKAIOLIUX B
nehopMUpyeMol TPYKUHE U PE3UHOBOM 00pasIle, OT BEIHMYUHBI
ux nedopmaruu. MccrnenoBanue ycaoBHl paBHOBECHS TBEPIOTO

TeJla, UMEIOLIEro OCh BpalleHUs
3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc MaTepuanbHOM TOYKH, CHCTEMBI MAaT€PUAIbHBIX TOYEK.

I/IMHYJ'ILC CUJIbI 1 UIBMCHCHUEC UMITYJIbCA TCJIa

232

3akoH COXPAaHCHUS UMITYJIbCA B HCO. PeakTuBHOC JABHKCHUC

233

PabGora cuer




3.1

234

MomHoCTh CHITBI

Kunernueckass »sHeprus MarepuaibHOM TOouku. Teopema o

235 .
KMHETUYECKOU SHEPTUu
IlorenunmaneHas sHeprus. IloreHunmanbHas B>HEprus YHIpyro
2.3.6 neOpMUPOBAHHOW MNpYXUHBL. [loTeHIMabHAsT JHEPrus Tela
BOJIM3H IOBEPXHOCTHU 3eMITN
[lorennuaneHple W HEMOTEHIHMAJIbHBIE CHIBL. CBs3b PabOTHI
2.3.7 HEMOTEHUUAJIbHBIX CUJ C W3MEHEHHUEM MEXaHWYECKOM 3HEpruu
CUCTEMBI TeJl. 3aKOH COXPAHEHHUSI MEXaHUUYECKOM SHEprun
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHu4eckue yCTpOWCTBa: JBUIKEHUE PAaKET, BOJOMET, Korep,
o NPY>KUHHBIN TUCTOJIET
[Ipaktuueckue paboThl. M3yueHue CBsSI3U CKOPOCTEH Ten MpHU
2.3.10 Heynpyrom ynape. HWcciemoBaHue CBsSi3M pabOThI CHIIBI  C
M3MEHEHHEM MEXaHUYECKOM 3HEPIuu Tela
MOJIEKVYJISAPHASA ®U3MKA U TEPMOJNUHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPHH.
3.1.1 BbpoynoBckoe nBuxenue. Juddysus. Xapakrep IBHKEHUS H
B3aMMO/ICHICTBUS YaCTHI] BEILlECTBA
310 Mopnenn CcTpoeHHsI Ta3oB, XKHIKOCTEH M TBEPABIX TEI U
o 00BsSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE DTUX MOJEIIEH
3.1.3 Macca monekyin. KonudectBo BemectBa. [loctosinHas ABoraapo
314 TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkana
o temneparyp Llenscus
315 Monens naeansHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYIISPHO-
o KUHETHUYECKON TEOPUU UAECATBHOIO ras3a
AOcomtoTHas TeMmmeparypa Kak Mepa CpelHell KHHETHYEeCKOM
3.1.6 9HEPrUM TEIUIOBOTO JIBWXEHMS dacTul rasza. [llkana temmneparyp
KensBruna
3.1.7 VYpasuenne Knaneiipona — Menaeneesa. 3akoH JlanpToHa
l'azoBele 3akoHBl. M3ompoueccel B HIOEAIBHOM Ta3e ¢
3.1.8 TIOCTOSTHHBIM ~ KOJIMYECTBOM  BENIECTBA: H30TE€pMa, H30X0pa,

nzobapa




TexHu4ecKue ycTpocTBa: TEpMOMETpP, OapoMeTp

3.1.10

[IpakTuueckue pabotbl. M3MepeHne macchl BO3yXa B KJIACCHOU
koMHaTe. HMccnenoBaHue 3aBUCHMOCTH MEXAY IapaMeTpaMu

COCTOSHUA pa3pEKEHHOI'O rasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

3.2.2

TepmoanHamuueckas cucrema. Bnytpennss SHEPrus
TEPMOAMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ H3MEHEHUS
KonmgectBo Termotel W paboTa. BHYTpeHHss  JHEprus

OJHOATOMHOI'O HACAJIBHOI'O I'a3da

3.23

324

3.25

Bunasr TEIUIONEpEIaYun: TEIUIONPOBOJHOCTb, KOHBEKITHS,
n3nydyeHue. TemloéMKOCTh Tena. YAelbHas TEeIIOEMKOCTh

BelecTBa. Pacuyér KoandecTBa TEIIOTHI Ipu TCruionepeaaydc

IlepBb1il 3ak0H TepMoAuMHaMUKH. [IpuMeHeHHe mepBOro 3aKoHa
TEPMOJIMHAMUKH K M3ompoueccaMm. ['paduueckas uHTepnpeTanus

paboTsI raza

TennoBble MamuHbl. [IpUHIMIBI AEMCTBUS TEIUIOBBIX MAILIHH.
[IpeoOpazoBanus 3HEPruu B TEIIOBBIX MarmuHax. Koaddumuent
none3noro aeiicteus (nanee — KIIJ) temnoBoit mammusl. [k
Kapno u ero KII/]

3.2.6

Bropoit 3akoH TepmoauHamukud. HeoOpaTuMOCTh TpOIECCOB B
npupojsie. TemmoBble aBUTATENH. ODKOJOTHYECKHE TMPOOJIEMBI

TCIINIOOHCPIrCTUKN

3.2.7

3.2.8

Texnuueckue YCTpOﬁCTBaI ABUTATCJIb BHYTPCHHETO CrOpaHus,

OLITOBOM XOJIOONUJIbHUK, KOHAUITUOHED

[IpakTuyeckue paboTel. 3MepeHue ynenbHOH TeI0EMKOCTH

33

AT'PET'ATHBIE COCTOSAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue M KOHJAeHcalMsa. lcnapeHne M KUIIEHUE.
VY nenpHas TemnaoTa napoodpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI

KUIICHHUA OT JaBJICHUA

332

333

AOcomoTHas n OTHOCHUTCJIbHAasA BJIa)XHOCTb BO3JyXa.

Hacsimennsiit nap
Teépmoe Teno. Kpucramimyeckue u  amopdHble  Tena.

Anunz OTpoIunsa CBONCTB KpHuCTaJlJIOB. )KI/II[KI/IC KpucTaJlJlbl.

CoBpeMeHHbIE MaTepHalIbl




4.1

4.2

IInaBneHne n KpucCTajllIn3alus. YIICJ'IBHaSI TCIJIOTA ITJIABJICHUS.

3.34
Cybnumarust
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHudyeckue  yCTpOWCTBA:  TMTPOMETP M IICUXPOMETP,
3.3.6 KaJIOPUMETP, TEXHOJIOTUH TOITY4YE€HHUSI COBPEMEHHBIX MaTepHaJIoB,
B TOM YHUCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJOTUU
3.3.7 [IpakTuueckue padotsl. 3MepeHue BIaXXHOCTH BO3AyXa
OJIEKTPOAMMHAMUKA
SJIEKTPOCTATHUKA
A1l OnekTpu3auusi  Tel.  OJeKTpuueckuit  3apsa.  JBa  Buma
o AIIEKTPUYECKHUX 3aps10B
4.1.2 [IpoBOIHMKY, AUDIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexkrtpudeckoe mnoje. HanpskEHHOCTb 3JIEKTPUYECKOTO IOJIS.
4.1.5 [TpuHIHD CYIIEPIIO3ULIUH. JInann HaIPSHKEHHOCTH
IEKTPUUECKOTO MOJIS
416 Pabora cun anekrpocraruyeckoro nosis. [lorennuman. Pasnocts
o MIOTEHIIUAJIOB
417 [IpoBOAHMKM M JUAJIEKTPUKH B IOCTOSSHHOM AJIEKTPUYECKOM
o nosie. JluanekTpuyeckas NpoOHULIAeMOCTh
418 OnektpoéMkocTb. KoHaeHcarop. ONEKTpOEMKOCTh IJIOCKOIO
o KOHJIEHCAaTOpa. DHEPrus 3apsKEHHOT0 KOH/IeHcaTopa
TexHudeckue  yCTpOMCTBA: JJIEKTPOCKOIN,  3JIEKTPOMETP,
4.1.9 JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED
41.10 [IpakTnueckue paboThlI. N3smepenue JIEKTPOEMKOCTHU
o KOHJIEHCAaTopa

TIOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

VcaoBus CYIICCTBOBAHUA ITOCTOAHHOTO JJCKTPHUYECKOI'O TOKaA.

4.2.1
Hcrounuku Toka. Cuna Toka. [IocTosHHBIN TOK
4.2.2 Hanpspkenne. 3akon Oma 17151 yyacTka LenH
423 ONEKTPUUYECKOE CONPOTUBIIEHHE. YIEINbHOE CONPOTHBIIEHHE




BEIECTBA

HOCJ’ICI[OB&TGJ'IBHOG, napajji€JibHOC, CMCIIaHHOC COCAUHCHUC

424
IIPOBOJTHUKOB

4.2.5 Pabora anekrpudeckoro Toka. 3akoH J[xoynst — JIenna

4.2.6 MoIHOCTb 31EKTPUUYECKOTO TOKA
anekTpoaBxkymas cwia (manmee — 3/IC) u  BHyTpeHHee

4.2.7 CONPOTUBJICHUE HUCTOYHUKA TOKa. 3akoH OMa i TOJHOMU
(3aMKHYTOI) 351ekTpuueckoit nenu. Koporkoe 3aMbikanue
DNeKTpOHHAas MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH

4.2.8 COIIPOTUBIICHUS METAJIJIOB oT TEMIIEPATYypPHI.
CBepxIpoBOIUMOCTh

4.29 OneKTpUYeCKuid TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOCTBEHHass W MPUMECHas MPOBOJUMOCTD

4.2.10 IIOJIYIIPOBOJIHUKOB. CaolicTBa p-n nepexoja.
[TonynpoBoIHUKOBBIE TPUOOPHI

4211 DNEeKTPUYECKUA TOK B DIEKTPOIUTAX. OJIEKTPOIUTUYECKAS

o JTUCCOIHAIUS. DIIEKTPOIIN3
Onektpuuecknuii  Tok B ra3zax. (CaMoCTOSATENbHBIN U

4.2.12 HECaMOCTOSITEIIbHbBIN pasps. Paznuunbie TUTIBI
CaMOCTOATENIHOrO pa3psana. Monunus. [lnazma
TexHnueckue yCTpONCTBA: aMIEPMETP, BOJBTMETP, PEOCTaT,
HMCTOYHUKHU TOKa, 3JIEKTpOHArpeBaTeNIbHbIE npuOopHI,

4.2.13 JIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP CONPOTHUBIICHMS,
BaKyyMHBIH  JTHOJ, TEPMHUCTOPBl | ($hOTOpE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TalbBaHUKA
[IpakTuyeckue paboThl. M3yueHHe CMEHMIaHHOTO COEIMHEHUs

4214 PE3UCTOPOB.
N3mepenne 3OJIC UCTOYHMKA TOKa M €ro BHYTPEHHEIO
conpotusieHus. Habmonenue snexrponusa

11KJIACC
K Kon
oA NpoBepsieMOoro IIpoBepsiemble 3/ieMeHTHI COeP:KAHUSA
pasaena

3JIEMCEHTA




4 OJIEKTPOAMHAMUKA
MAT'HUTHOE IIOJIE. 3JIEKTPOMATHUTHAA MHAYKINUA
IlocTrossHHBIE MarHUTHEL. B3anmojeicTBrE MOCTOSHHBIX
4.3.1
MAarduToB
MaruutHoe mnosie. BexkTop MarHUTHOW WHAYKUHWH.
[lpunmun  cynepno3uuvu.  JIMHMM ~ MarHUTHOM
4.3.2 vHAykKuu. KapThHa JIMHUNA MarHuTHOW WHIYKIUU
ITOJISI IIOCTOSTHHBIX MarHUTOB
MaruuTtHOe TOJIe TMPOBOJHHMKAa € TOKOM. Kaprtuna
JUHUWA TOJ1 JJIMHHOTO TPSIMOTO TMPOBOAHUKA U
4.3.3 3aMKHYTOI'O KOJIBLEBOIO IIPOBOJAHMKA, KATYIIKH C
TOKOM. OmnbIT Opcrena. Bzaumopeiicterue
MPOBOJHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJIyJIb M HAIPaBJICHHUE
Cuna Jlopenna, e€ Moynb U HampasieHue. [|BuxeHue
4735 3apsKEHHOM YacTUIbl B OJIHOPOJAHOM MAarHUTHOM
nosie. Pabota cuiel Jlopenna
4.3 4.3.6 SIBiieHnE ANEKTPOMArHUTHOM MHIYKIUU
437 [ToTok BeKTOpa MArHUTHON MHIYKLIUHU
OJIC unaykiuu. 3aKOH AJIEKTPOMArHUTHON WHIYKITUU
43.8
Qapanes
BuxpeBoe snexkrpuueckoe mone. DJIC uHAYKIHH B
439 IIPOBOJIHUKE, JBIKYIIEMCS IIOCTYIIaTEILHO B
OJHOPOJHOM MAarHUTHOM TI0JIE
4.3.10 [TpaBuno Jlenna
NunyktuBHocTh.  SIBnenune camounaykuuu. JC
4.3.11
CaMOMHIYKIUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM
4.3.13 OJEKTpOMAarHUTHOE I10JIe
TexHuveckne YCTpOMCTBA: TIOCTOSHHBIE  MAarHHUTBHI,
4.3.14 AJIEKTPOMArHuThl,  AJIEKTPOJBUTATENb,  YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS TT€Yh
4315 [IpakTuueckue paboThl. M3yueHne MarHUTHOTO TOJIS

KaTyHlIKHu C TOKOM. HccnenoBanue JeHCTBUSA




IHOCTOSHHOI'O Mar"sura Ha pPaMKy C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKIIMA

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHU A
Konebarenbnass cucrema. CBoOOAHBIE KOJeOaHMS.
5.1.1 I'apmonnueckne  konebanusa. Ilepuwon, yactora,
amIuiutyna u ¢asa KoneOaHui
512 [IpyXuHHBIA MasiTHUK. MaTeMaTU4ECKUl MaATHUK
YpaBHeHue rapMOHUYECKUX KOJIcOaHMi.
5.1.3 Kunemarunueckoe A JUHAMUYECKOE omnucaHue
K0J1e0aTeIbHOTO ABMKEHUS
[IpeBpaiienyie  SHEprUM  NpPU  TAPMOHHUECKUX
KoseOanusx. CBsI3b aMIUTUTYABI KOJIEOaHUH MCXOTHOU
>14 BEJIMYMHBI C aMIUIUTYAaMU KoJleOaHU €€ CKOPOCTHU U
YCKOpEHUs
KonebaTenbHblit KOHTYP. CBoOonHbIC
AIIEKTPOMArHUTHBIE  KoJie0aHUS B HJCAIBHOM
5.1.5 Kos1e0aTebHOM KOHTYpE. AHanorus MEXIY
5.1 MEXaHUYECKUMHU u AIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa
3aKOH  COXpaHEHHs  DSHEPIUH B HUJCATBHOM
>16 Kosie0aTeIbHOM KOHTYpe
BreinyxaeHHble MexaHudeckue kKoneOaHus. Pe3oHanc.
5.1.7 Pe3onancnas KpuBasl. BeiHyX/1€HHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHusI.
Ilepemennbiii Tok. CHUHYCOMAANBHBIM IEPEMEHHBIN
5.1.8
TOK.
MoOIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE W
319 JIefiCTBYIOIIEeE 3HAaUEHHE CUJIbl TOKA U HaINPSDKEHUS
Tpanchopmarop.  IlpomsBoacTBo, mepemada
notpebienue IIEKTPUYECKON JHEPIUH.
5.1.10 DKOJIOTHYECKHE PUCKH pu MIPOU3BOJICTBE

BHCKTpH‘{CCKOﬁ SHCPIHUHU. KyJ'IBTypa HUCIIOJIB30BaHUA

AJIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HHU




5.2

5.3

5.1.11

5.1.12

TexHuueckue YCTPOMCTBA: ceicmorpad,

AIIEKTPUYECKUI 3BOHOK, TMHUM 3JIEKTponepe1ad

ITpakTueckue pabotsl. MccnenoBaHue 3aBUCHUMOCTH
nepuoJia MaJlblX KojeOaHWi rpy3a Ha HUTH OT JJIMHBI
HUTH M Maccel rpysa. HMccinenoBaHue IepeMEHHOIO
TOKa B LENU U3 IOCIECNO0BAaTEIIBHO COCIUHEHHBIX

KOHACHCATOpA, KAaTYIIKHW U PE3UCTOpPA

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

523

524

MexaHudyeckue BOJHBI, YCIIOBUSI PaCHpOCTPAHEHUS.
[Tepuoa. CxopocTh pacpOCTpaHEHUSI U JIJIMHA BOJIHBIL.

ITonepeunsle U IPOJOJIBHBIE BOJIHBI

Wutepdepenmys u audpaxims MEXaHHIECKUX BOJIH
3Byk. Ckopoctb 3Byka. I'poMmkocTh 3Byka. Breicora
toHa. TemOp 3ByKa

ONEeKTpOMarHUTHbIE BOJIHBI.  YCJIOBHUSL  M3Iy4YEHHS
JJIEKTPOMAarHUTHBIX BOJH. B3aumuass opueHTanus
BeKTOpoB E, B M v B DJIEKTPOMArHUTHOM BOJIHE B

BaKyyMe

5.2.5

CBolicTBa  JJIEKTPOMarHUTHBIX BOJIH:  OTPaKEHUE,
IIPEJIOMIICHUE, MTOJISIpU3ALH, nudpakus,

uHTepdepeHiys. CKOpOCTb NEKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

[Ilxama  s;mekTpOMarHUTHBIX  BONH. I[Ipumenenue

QJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I>ITy
HpI/IHHI/IHLI pagruocCBiA3n u TCICBUJICHHA.
PaI[I/IOJ'IOKaI_II/IH. 9JICKTpOMaFHI/ITHOG 3arpsA3HCHUC

OKPYXAaIOIIEH Cpeabl

5.2.8

5.3.1

Texauueckue YCTpOKMCTBA: MY3bIKaJIbHbIE
HHCTPYMCHTHEI, YJIbBTPAa3BYKOBas JUArHoCTHUKa B
TEeXHUKE W MEOUUUHE, pajgap, paauoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-meup

OIITUKA

IIpssmonuHeiHOE pacnpocTpaHeHue CBETa B

ogHOpoAHOM cpene. JIyu cBera

5.3.2

OTpa)KCHI/IC CBCTAa. 3aKOHEI OTPAKCHUA CBCTa.




[Toctpoenue n300paykeHuiA B TWIOCKOM 3epKajie

533

534

HpCJ'IOM.]'IeHI/IC CBETa. 3aKOHBI IpEIOMIICHHSA  CBETA.

AOCOIOTHBIN MTOKa3aTeb MPETOMIICHHS

[TonHoe BHyTpeHHEee oTpakeHue. [IpenenbHbld  yrou

IIOJIHOI'O BHYTPCHHET'O OTPAKCHUA

535

5.3.6

5.3.7

Hucniepcust cBera. ClOXHBIH cOCTaB Oeloro cmera.

[BeT

CoOwuparolye 1 paccenBaronye JUH3bl. TOHKas JIHUH3A.
@DOKyCcHOE pacCTOSHHE M ONTHYECKas CHJIa TOHKOM
muH3bl. [locTpoeHue n300pakeHHWil B COOMpArOMMX U
pacceuBaromux JuH3aX. Dopmyra TOHKON JIMH3BI

VYBenumuenune, 1aBacMoe JTHH30HU

HpCI[eJ'ILI IMPUMCHUMOCTHU FeOMeTqueCKOﬁ OIITHKH

5.3.8

5.39

Wntepdepennusi cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOIEHUSI MAaKCUMYMOB U MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  Judpakumonnas — pemérka.
YcnoBue HaOMIOAEHUS TIaBHBIX MaKCHUMyMOB IpHU
MaJICHUU MOHOXPOMATHYECKOTO CBETa Ha

JU(PPAKIUOHHYIO PEIIETKY

5.3.10

Honxpmauna CBCTa

5.3.11

TexHuueckue ycTpolcTBa: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIA  ammapar, MHMKPOCKOI, TeJIeCKOIl,
BOJIOKOHHAsl ~ ONTHKA, JU(QPaKIMOHHAs  peleTka,

MOJIIPOU T

5.3.12

[Tpaktuyeckue paborel. M3MmepeHue mokazarens
npenomiieHus. MccnenoBanue cBOMCTB M300pakeHU B

JINH3aX. Ha6J’IIOI[eHI/Ie AUCTICPCUU CBCTA

BJIEMEHTHI CITIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuLBI PUMEHMMOCTH KJIACCUYECKOM MEXaHUKHU.
ITocTynatel TEOPUH OTHOCUTEIIBHOCTH:
WHBAPUAHTHOCTb MOJYJISl CKOPOCTH CBETa B BAKyyME,

MPUHIIMIT OTHOCUTENIbHOCTH DHUHIITEIHA




OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMeJJICHUE

62 BPEMEHM U COKPALLEHUE JITUHBI
6.3 DHeprusi U UMIyJIbC CBOOOHON YaCTHUIIBI
CBs3b Macchl C DPHEPrU€l M HUMIYIHCOM CBOOOHOM
64 YacTULIbI. DHEPIHsl MOKOsi CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAA ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Dopmyna [Tnanka cBsizu sHeprum GoTtoHa C
71 €ro 4acToToi. DHeprusi U UMIyJbC GOTOHA
OtkpeiTie U wuccienoBanue ¢orodrddexra. OMNBITHI
712 A.T. Cronerosa. 3akoHsl GpoTodddexTa
7.1 VYpaaenue DiinmreiHa s Gotoddderra. «KpacHas
713 rpanuna» potospdexra
7.14 Jasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHYECKOE NEHCTBUE CBETA
TexHuueckue ycTpoicTBa: (HOTOdIEMEHT, (OTOAATIHK,
716 coJiHe4Has OaTapesi, CBETOUO
CTPOEHUME ATOMA
Monens aroma Tomcona. Onbitel Pesepdopaa o
7.2.1 HCCIIEIOBAHUIO CTpOeHHUs aToma. [ImanerapHas moaenb
aToma
[Toctynatsl bopa. M3nyuenue u normiomieHue GoToHOB
IIpU TEepexoje aroMa C OJHOTO YPOBHS SHEpPruu Ha
722 apyroi. Bunel cnektpoB. CHeKTp YpOBHEH SHEpruu
aToMa BOJIOpoJa
7.2 BosHoBbIe cBolicTBa wactul. BosHbl ne bpons.
7.2.3 KopmyckynspHo-BonHOBOM — ayanusMm.  Judpakuus
AJIEKTPOHOB Ha KpUCTaJlIax
CroHTaHHOE W BBIHYKJICHHOE U3JIy4€HHE. Y CTPOUCTBO
724 ¥ TIPMHIMI PabOTHI J1a3epa
TexHudeckne yCTpOMCTBA: CHEKTPAJIbHBIM  aHaIu3
723 (criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP
726 [Tpaktuyeckue paboTel. HaGmioneHwe nuHEHYaTOro

CIEeKTpa




ATOMHOE A1PO

MeTO,Z[I)I Ha6J'IIO,I[€HI/I5[ U perucTpanuu 3JIEMCHTAPHBIX

7.3.1
YaCTHI]
OtkpeiTe panuoaktuBHOCTUA. OmnbiThl Pesepdopna mo
ONPEEIICHUI0 COCTaBa PAJMOAKTUBHOIO U3JIy4YEHUS.
732 CsoiictBa anb(a-, 6era-, raMMa-u3nydeHus. Brusuue
PaZOAaKTUBHOCTH Ha KUBBIE OpraHU3MbI
OTKphITHE TIPOTOHA U HEUTpoHa. HykiioHHas Mojenb
7.3.3 snpa ['eitzenbepra — UBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oromnsl
Anbda-pacniaf. DIEKTPOHHBIM U MO3UTPOHHBIN Oera-
7.3.4 pacnan. [amma-usnmydenuwe. 3aKOH pPaguOaKTUBHOTO
73 pacrnaga
OHeprusi CBSI3U HYKJIOHOB B siipe. SliepHble CHIIBI.
733 Hedext maccsl siapa
7.3.6 S nepubie peakuuu. [lenenve u cuHTe3 SAEP
Snepusiii peaktop. TepmosinepHsblii cunTes. [IpoGiemsl
7.3.7 U NEPCIEKTUBBI SJEPHON SHEPIeTUKU. DKOJIOTUYECKUE
aCHeKThI AEPHON SHEPTETUKHU
OneMeHTapHble 4YacTullbl. OTKpBITUE [O3UTPOHA.
738 OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHudyeckne  yCTpOMCTBA:  JO3MMETpP,  Kamepa
739 BunscoHa, siaepHblil peakTop, aToMHas 6omOa
[IpakTuueckue pabotsl. McciaenoBanue TpeKOB YaCTHIL
7310 (1o roToBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3UKHA
Bun 3B&3gHoro Heba. Co3Be3nus, SpKue 3BE3BI,
8.1 TJIAHETHI, UX BUIUMOE JIBIIKCHHE
Conneuynass cucrema. [lmaHersl 3eMHON TpyMIIbL.
8 8.2 [InaHeTel-TUraHTBl M WX CIYTHUKH, KapJIMKOBBIC
rmaneTsl. Manblie Tena COTHEYHON CUCTEMBI
Connne, d¢orochepa u armochepa. ComHeuHas
8.3 aKTUBHOCTD
8.4 Uctounuk sneprum ConHua u 3BE311




8.5

8.6

8.7

3BE3bI, WX OCHOBHBIC XapaKTEPUCTUKH:  Macca,
CBCTHUMOCTB, pa;nzlyc, TeMHepaTypa, X B3aHUMOCB3b.
JlnarpaMMa «CHEeKTpaJIbHBIA KJIacC — CBETHMOCTbHY.
3BE31b1 IJIABHOH IOCJIEAOBATEIBHOCTH. 3aBHCHMOCTh
«Macca —  CBETMMOCTb» Uil 3BE3J  IJIAaBHOM

OoCIaCa0BATCIIBHOCTHU

###Par#H#Buyrpennee crpoeHue 3BE31. CoBpeMEHHbIE
IIPEACTABIICHNS O MPOUCXOXKACHUH U dBoronmu CoinHna

U 3BE31. DTarbl )KU3HA 3BE3]1

Mneunslii Ilyte — nHama [Danaktuka. CoupanbHas
CTpyKTypa l'alakTuku, pacupeaesieHue 3BE3N, raza u
neuin. Ilomoxenue u asmxenue Comuia B amakTuke.

IInockas u C(l)epI/I‘leCKaﬂ MOJCUCTEeMBI [ 'anakTHKH

8.8

8.9

8.10

Tuner ranaktuk. Paguoranaktuky u kBazapel. YEpHbIe

ABIPBI B AApax raJJaKTUK

Bcenennas. Pacumupenue Bceenennoit. 3akon XaOb6ma.
Pasz0eranue ranaktuk. Bospact u panuyc Bceenennoi,
teopuss bonpmoro B3peiBa.  Mogenbs  «ropsiueit

Bcenennoi». PennkroBoe n3ny4yeHue

Macmrabnas crpykrypa Bcenennoil. MeraranakTuka.

Hepeménnsie npo0aeMbl aCTpOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
10 KUIACC
Msxumes I'.5., byxoBues b.b., Corckuit H.H. «®u3uka. 10 knacc.
YueOuuk. ba3oseril u yriny0onéunsiit yposau. @I'OCy. — 11-e u3z., crep. —
Mockga : [Ipocsenienue, 2024 r.
11 KIIACC
Msxues I'.4., byxosues b.b., Hapyrun B.M. «®u3uka. 11 kinacc.
VYyebnuk. bazosslii u yrnyonéuunsiii ypoau. ®I'OCy». — 11-e uzg., crep. —
Mockaa : IIpocemienue, 2024 r.
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
o dunaktnueckue marepuansl @usnka 10, 11 kinace / A.E.Mapom,
E.A.Mapon. — M.: UznarensctBo «/Ipodan, 2023.
o TeMaTuyeckre KOHTPOJIbHBIE U CAMOCTOSATEIbHBIE pa0OTHI IO (PU3KKE
10, 11 xnmacc / O.U.I'pomiieBa. — M.: U3parenscTBO «OK3aMen», 2023 1.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI
CETU UHTEPHET
o AnuManuu ¢puzndeckux 00bekToB. http://physics.nad.ru/
o JKuBas ¢usuka: oOydaromas nporpamma. http://www.intedu.ru/soft/fiz.html
0 Ypoku ¢pu3UKH ¢ UcoJib3oBaHueM MHTepHera.
http://www.phizinter.chat.ru/
o ®usuka.ru. http://www.fizika.ru/
o dusmKa: KOJUIEKIUs ONBITOB. http://experiment.edu.ru/
0 du3urKa: 3NeKTPOHHAs KOJUIEKIUS ONBITOB.
http://www.school.edu.ru/projects/physicexp
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