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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernoJilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepanuu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENEISAIOTCA OCHOBHBIE LIEIM U3Y4YEHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro mpeamera « Pu3nkay 1mo rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MpeJIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHHM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKH — cHCTEeMOOOpa3yonii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3yd4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomued. Mcmosib30BaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3uKu i ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KaK MPHUHLMIBI €r0
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3esioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QuU3MKU
o0OBeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIICCTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOTIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIUPOKUM KPYIrOM TE€XHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIOTIOIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

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

CHCTeMHO-AeSTENbHOCTHBIN MOAX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpPraHU3aldUd SKCIEPUMEHTANIBHOU NESITEIbHOCTH 00YyYarOIIMXCS.
Jlnst  6a3oBoro ypoBHsA Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
IpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM MepeyHe JabopaTOpPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
0o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcsl  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE HW3MEPEHUsS, MCCIEeI0BaHUs
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIbIO, MTO3BOJISIIOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
($U3KMKHN Ha YPOBHE CpeIHEro 00LIEro 00pa3oBaHMsl 10KEH N3Y4aThbCs B YCIOBUSIX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (Qu3uKe YyUeHHYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeurMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid st
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadOT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaThyeckue KOMIUIEKTbI
7a00paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a0OpaTOpUil.

OCHOBHBIMM LEJIIMHU U3yUY€HHUs PU3UKHU B 001IEM O0pa30BAHUHU SIBIISIFOTCSA:

e (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYy4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX MHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
UCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHHSIM;

e (opMupoBaHME HAy4YHOIO MHUPOBO33PEHMS KaK pe3yibTaTa HW3Y4YEHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMmupoBaHHE TPEACTABICHUN O poiM (PU3UKK AN Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lene o0ecreunBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

npolecce u3ydeHus Kypca GU3NKH Ha ypOBHE CpEHEro o01ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHWMaHWC (UBUYECKUX OCHOB WM MPHUHIIUIIOB JICUCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS U TMPOBEACHUS
du3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATENHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

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 HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M mporeccoB. HayuHble THUIIOTE3bI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOrOBblE W IU(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX NPOCKIMU HA OCH CHUCTEMbl KOOpPAHUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHUE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

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

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

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

N3yueHne NBUKEHUS [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 MaTEpUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHsS CKOJBXEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIIA.

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 Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBm>xeHUs Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Teja), CUCTEMbl MATEPUAbHBIX 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. [TorennumanbHas 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 CTOJIKHOBEHMUS.

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, 1abopamopusie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS YacTULl BellecTBAa. MoJenu CTPOEHHUsI Ta30B, KXUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopgens uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KHHETHYECKOW TEOPUH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOro  ra3a. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtumMocTh IPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JIEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kod(puIMeHT Moie3Horo
nericTBus TemuioBord MammumHbl. [{ukn KapHo m ero ko3pduimeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEeMbI TEIIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTEelb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruy Tejaa MPH COBEPIICHUH 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.

OnelT 1Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMNBIT C BO3AYIIHBIM
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 koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHUS CBOUCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3auus TeNl. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHUKH, TUAIEKTPUKHA W TOJYNPOBOAHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKUI 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpuHiun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
oIS,

PaGora cunm  anektpocratmueckoro  mojisi.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexktpuyeckasi MPOHULIAEMOCTb.

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

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBUE Ha3EKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

ONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMnu.

DNEeKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PpEOCTaT, MCTOYHHUKH TOKa, OSJIEKTPOHArpeBaTeIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHS LHAJIWMHIAPUYECKUX IIPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHUKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Qumueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CHUCTEMbl ypaBHEHWH, JuHEHHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajbBaHUKA.

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

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, naposasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

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. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NMHUNA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
MHIYKIUU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMArHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHOyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUMU. OJEKTPOABIXKyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBHKYILIEH CHIIBI UHAYKIHH OT CKOPOCTU WU3MEHEHHUS
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 31eKmMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonunyeckue konebanus. [lepumona, wacrora, amrumryga u $aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npy TApMOHUYECKUX KOJIeOaHUSIX.

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.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mnoOCIENOBATEIBHOM COEAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MabIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Judpakuus,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmrogenue orpakxeHus: U NPeJOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nntepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAaHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIECOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
peIOMJICHUE, TOSpU3anus, Tudpakius, “HTephepeHITU.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbld HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yron MOJHOTO
BHYTPEHHETO OTPaKCHHS.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHkas mmH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHuueckue yCTpPOWCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE W MPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronerne natepdepeHIIny CBETA.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUIBIO TPU3MBL.

[TomydyeHue ciexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl



M3mepenne nokasaresns IpesoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCHUTEIbHOCTH
['panuubl  NMPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHukdu.  [locTtynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DWUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ HJaCTHUIbI. SHGPFI/IH
IIOKO.

Pazgea 7. KBanToBasi pusuka
Tema 1. dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITYJIbC (DOTOHA.
OTtkpoiThe 1 ucciaegoBanue porodPdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHHYecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

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

HccnenoBanue 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

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

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
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 sjipe. SAnepHbie cuibl. Jlepekt Maccel siapa.

S nepHble peakuuu. JleneHue u CUHTES sIep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

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

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpEKOB YacTUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3NKH

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

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHUE.

ConHeyHast cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



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

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb GPU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJjieOaTelbHbIS
JIBVKCHUSI B KMBOM MPUPOIE, ONITUYECCKUE ABJICHUSA B )KUBOM NPUPOJE, NCUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAsI CTPYKTypa TBEPBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIMHAKA DJICKTPOIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJuONpPUEMHHK, TEIEBU30DP,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmera «Dusukay I0IKHbBL
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIMUTATENIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU O0YYaIOIIEeTOCsl KaK aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO O0IIECTBA;

OPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TPa)KJaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aHUMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
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, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (OpMyJIHpOBAaTh W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH 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;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3a7aud (U3MUYECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apryMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (PU3UKE B MPAKTUYECKYIO 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nnopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lady ¢ CcoOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUS B pas3IHuYHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe 1elCTBUS:
OCYIICCTBIIATH OOIIEHNE HA YPOKaX (PU3UKH M BO BHEYPOUHOH ACSATEIBHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSAT4YaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHJAHOW W WHAWBUIYAIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB 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 CBOETr0 BKJIAJa M KAXKIOTO YYAaCTHHKAa KOMaHJbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOUYTCHHII;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO MPHUHUMATHh PEIICHHS 10 WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTAaTOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIUICKT, Mpeoiararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh OHUMATh CBOE 3MOIIMOHATIBHOE
COCTOSIHUE, BUJICTh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

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

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

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh 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
COBPEMEHHOWM HAay4YyHOW KAapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIH CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3a1ay;

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



ANEKTPOJAUHAMMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBIDKEHUE, CBOOONHOE TajeHnue TeJ, JBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALMs, IUIABJIICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UUECKUE BEIUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsi YHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaueHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJIs1, MOTEHIHAN, PA3HOCTh MTOTEHIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCMOIL3Ysa (PU3NUECKUe
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW YHEPTUU TEIIOBOTO JIBUKECHUS MOJICKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHLUIBI JCHCTBUS MalluH, 0OpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUM, MPU 3ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS U MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX H3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOJABI IO pE3yJIbTaTaM MCCIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy10BaHUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(dbu3uYecKue SIBIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABICHUS YYEOHOW M HAy4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3ITUYHBIX UICTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOIyYaeMyto HH(pOpMaIuIo;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Uit obecrieueHus: 6€30MacCHOCTH MPHU OO0paIEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpyNIe C BBIOJTHECHUEM PA3IMYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPAaCHpENeNsiaTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00YUAIONUXCST YMECHHM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIN JEKTPUUECKUM 3apsifl, JIyd CBETA, TOUCYHBbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (PU3NYECKUE SIBJICHUS (MPOILECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUUECKAsl MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM MW JBIDKYIIMICS 3apsiji, dJICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddexT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOPOJla, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuO0aKTUBHOCTB;

OMHUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJEKTPUUYECKYID  MPOBOJUMOCTb  pPA3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTONB3Yd (U3UYECKUE BEITMYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HAINPSKEHUE, DIEKTPUUYECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMoJisi, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKU, DHEPrus HJICKTPUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPH OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUIT
CMBICII HCIIOJb3YEMbIX BEJIMYMUH, HMX OOO3HAYCHUS M EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJILC (POTOHA, IEPUOJ TOJTypaciaia, SHEPTHUs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MapasjieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3IEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miiga pororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHECHUS HMITYJIbCA, 3aKOH COXPaHECHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOr0 4YHCIa, MOCTYJarsel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

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

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCICAOBAaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3amadyy M TUIOTE3y Y4e€OHOTO JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBO/IHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpATh ONTUMAJBHBIA CIOCOO0 M3MEPEHHUSI W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh 3aBUCUMOCTH (U3MUECKUX BEJIMYUH C HCIOJIb30BaHHEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpauKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEICKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1A0OPATOPHOTO
000py10BaHUS;

pemath pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKHE BEIMYWHBI U (POPMYIIHI,



HEoOXOouMble AJisi €€ pEeIlleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUYeHUs (PU3NUECKON BETMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[IEMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpE/ICTaBJICHUS y4eOHOW W HAyYHO-TIONMYJISIPHON MH(pOpMAIMU, TTOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMylo HH(OpMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX 0€30MacCHOr0 UCIOJIb30BAaHUS B MOBCEIHEBHOMN
KU3HU;

IPUBOJUTH PUMEPHI BKJIAJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
NIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpymme C BBHIMOJIHEHUEM pPA3JIUYHBIX COIUANBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PANUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



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 METOAbl HAYYHOI'O TO3HAHUS 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
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
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
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE 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
bu6mmorexa [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

bu6mmoreka [IOK
. 1
5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHUE
bu6mmoreka [IOK
. 4
6.1 Oto0maiomee nosToperne https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
IHOYPOUYHOE IINTAHUPOBAHHUE
10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne undpposbIie
Tema ypoka Konrpoabnbie IIpakTunyeckue p
n/n Bcero o0pa3oBartejibHbIE
padoThl padoThI
pecypcbl
1 ®dusnka — Hayka o npupojae. Hayunsie 1 bubnmoreka [JOK
METO/IbI IO3HAHUS OKPYKAKOLLETO MUPaA https://m.edsoo.ru/ff0c32e2
) Posb 1 MecTo ¢pu3nku B GOpMHUPOBAHUU 1 bubmuotexa [JOK

COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B

https://m.edsoo.ru/ff0c33e6




MPAKTUYECKOM IESITEILHOCTH JIFOACH

Mexanudeckoe JABMKCHUC. OTHOCUTENBHOCTh

3 MEXaHUYeCKOro IBIKeHU. [lepemenieHue bubmorexa HOK
a - 1 CpeMeTHerHe, https://m.eds00.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE IPAMOJIMHENHOE OBIKECHUE bubmotexa [IOK
PHOC 1P a https://m.eds00.ru/ff0c3620
5 PaBHOYyCKOpEHHOE NTPSIMOJIUHENHOE Bbu6moteka [JOK
JBW)KCHUEC https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majienue. Y CKopeHue bubnnorexa [JOK
CBOOOIHOTO NAJICHUS https://m.edsoo.ru/ff0c39¢cc
7 Kpuonuneiinoe npuxenue. [[Buxxenue bubnuorexa [{OK
MaTepUalIbHOU TOUYKHU MO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOocuTENbHOCTH ["anumest.
8 HNuepnumanbanie cucteMbl oTcueTa. I1epBrIin bubmmorexa HOK
pH - 1eP https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca tena. Cuna. IlpuHinun cyrepno3unun
9 cui. Bropoii 3akoH HIIZIOTI(I)Ha ?11:1 ’ ) bubmmorexa [OK
) p B s https://m.edsoo.ru/ff0c3bed
MaTepHabHOU TOUKH
10 Tpertunii 3akoH HproTOHA 117151 MaTepHaAIbHBIX bubnmnorexa [JOK
TOUEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMupHoro tsaroreHus. Cuna bu6muoreka [JOK
TsbKecTU. [lepBasg kocMHudeckast CKOpOCThb https://m.edsoo.ru/ff0c3d00
but6mmorekxa [IOK
12 Cuna octd. 3akoH I'yka. Bec Tena
yapyr K https://m.edsoo.ru/ffOc3el8
Cwnna tpenns. Koaddunment tpennsa. Cuia
13 con O?I?IBJ'IGHI/ISI I (11)/1(1) BI/I)KeHI/II/II) Tela B bubmorexa HOK
p P https://m.edsoo.ru/f0c376
SKUIKOCTH WU rase
14 [ToctynarenbHOE U BpalaTeIbHOE JBUKCHUE but6mmoreka [IOK




15

16

a0CcoMIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI.
ILiieuo cumel. YciioBUst paBHOBECUS TBEPAOTO
Tena

Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBbI
MaTepuaibHbIX TOUYeK. IMIynbe cuibl. 3aKoH
COXpaHeHHUsI UMITyJibca. PeakTuBHOE
JIBIKEHUE

PaGota u moiHOCTh cuibl. Kunetndeckas
sHeprusi MaTepuanbHol Touku. Teopema 00
W3MEHEHUU KHHETUYECKOW SHEPTUN

https://m.edsoo.ru/ff0c41a6

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[TorenunaneHas sHeprus. [loreHnnanbHas
SHEPrus ynpyro aepopMupOBaHHON
npyxussl. [loreHnmansHas sHeprus rena
BOJIN3M IOBEPXHOCTH 3eMITH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

IToTennuuanbHble M HEMOTEHIIMAJILHBIE CUJIBL.
CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKON IHEPTUHU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPTUU

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHast pabora «HMcciaenoBanue CBs3u
pabOTHI CHITBI C ”3BMEHEHUEM MEXaHUYECKOM
DHEPruM Tella Ha MIPUMEPE PaCTIKESHHS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota no teme «KnunemaTtuka.
Junamuika. 3aKkOHbI COXpaHEHHUSI B
MEXaHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newkenue. ubdysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2




XapaKTep JABWXKCHUSA U BBaHMOHeﬁCTBHH

22 4yacTull BeuecTsa. Moienu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI
7 Macca mounekyn. KonndecTBo BeliecTsa.
ITocrosinHast ABorazipo
24 TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus
)5 Wneanpnsriii raz3 B MKT. OcHOBHOE bubmuoreka [{OK
ypaBuenue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIlepaTypa Kak Mepa cpeaHei
26 KMHETUYECKOMN 3HepFI/II/IyI[BI/I)KeHI/I}I MOJIEKYJI. bubmmorexa [IOK
. https://m.edsoo.ru/ffOc51 1e
VpaBuenne MenneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccneqoBanue
28 3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHHS Pa3pEeKEHHOTO ra3ay
29 N3omporneccsl B U1€aIbHOM Ta3e U UX bu6nunorexa LIOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEeprus TEpMOANHAMAYECKON
30 CHCTEMBI U CIIOCOOBI €€ N3MEHEHMUS. bu6muoreka [JOK
KomuuectBo TemnoTs! u padora. BuyTpenuss https://m.edsoo.ru/ff0c5952
SHEPTUsl OJTHOATOMHOIO UJICATBHOTO Ta3a
31 Bunae! renionepenaun bubmmorexa TOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
32 KonnuecTBo TEMIOTHI pu TErionepeaaye. Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHbIi porecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubnuoreka [JOK




IMPUMEHCHHUEC K U30IIponeccamM

https://m.edsoo.ru/ffOc5efc

34 Heob6patumocTthb npoIieccoB B IpUpoOe. bubmmoreka [JOK
BTtopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230

35 ITpunnun nevicrBus u KII1/I TermoBoi bubmuorexa [JOK
MallrHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJI

37 DKoJ0rn4ecKre npo0IeMbl TEIIIO3HEPTETUKU

18 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbsHast pabora no Teme

39 «Monexynspnas pusuka. OCHOBBI bubmorexa LIOK

https://m.edsoo.ru/ff0c6a50

TEPMOJIUHAMUKH

40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ffOc63b6

41 AOCoNIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubnuoreka [{OK
BO3Ayxa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue n

42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmnoreka HOK
KpucTayoB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHabl

43 [InaBneHue u Kkpucramumsanus. Y aeibHast bu6muoreka [JOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708

but6mmorekxa [IOK

4 YpasiieHiie TeI0EOro banarica https://m.edsoo.ru/ff0c6820

45 DJIeKTpU3anus Tell. DNEKTPUUECKUN 3apsi. bubnuotexa [JOK
JIBa BUJa AIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ff0c6bec

46 [IpoBogHMKY, TUANEKTPUKH U bubmuotexa [JOK

MOJIYTIPOBOHUKU. 3aKOH COXPaHEHHUS

https://m.edsoo.ru/ff0c6bcc




OJIEKTPHUYCCKOI'0 3apsaa

47 B3aumoneiictBue 3apsnoB. 3akoH Kyiona. bubmmoreka [JOK
TodeuHblil 2JIEKTPUYECKUH 3apsij https://m.edsoo.ru/ffOc6ced
Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.

48 [IpuHIHUI CynepO3UIUY SJIEKTPUIECKUX bubamorexa LOK
mosieit, JIMHMH HANPAXEHHOCTH https://m.edsoo.ru/ffO0c6df2

49 PaGora cuit 31eKTpoCcTaTHueCcKoro moJsl. bubnnorexa [JOK
ITorennuman. Pa3HoCcTh MOTEHIIMATOB https://m.edsoo.ru/ff0c6£00
[IpoBOIHUKYM U AUDIIEKTPUKH B

50 3J1peKTpI([)CTaTI/Iqu([:KOM HOIJ)'Ie. bubmorexa [IOK

https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
N bubnuorexa [IOK

> Jnekrpoémkocts. Konercarop https://m.edsoo.ru/ff0c7126

57 DIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubmuoreka [IOK
DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHast pabota "M3mepenue |
ANEKTPOEMKOCTH KOHIeHcaTopa"

IIprHIMIT NENCTBUS U IPUMEHEHUE

54 KOH/IEHCAaTOPOB, KOIMPOBAIBHOTO anmnapara,
CTPYHMHOTIO ITPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHHE AIEKTPOIpruOopoB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

55 cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpotuBienue. 3akoH
Oma 11g yyacTka 1uenu
[TocnenosarenvHoOE, MapaienbHOE,

56 CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB. 0.5 Bubmmorexa [IOK

JlaboparopHas pabota «3ydenue

https://m.edsoo.ru/ffOc74£0




CMCHIAHHOT'O COCANMHEHUSA PESUCTOPOBY

PaboTa 1 MOLITHOCTB 3JIEKTPHYECKOTO TOKA.

bubnunorexa LIOK

57
3akoH [[>xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa 1J1s TOJTHOM (3aMKHYTOM )
ANEKTpUUECKOM 1enu. KopoTkoe 3ambIKaHKE. EuG OK
nonIroTexa
58 Jlabopatopnas padora «3mepenne IC 0.5 1
https://m.edsoo.ru/ff0c7ae0
HMCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COTIPOTUBIICHUS»
PeseprHblit ypok. KonTponbhas paboTa mo
" " . bubnuoreka [{OK
59 teme "DnekrponuHamuka’ / Becepoccuiickas
https://m.edsoo.ru/ff0c8c56
npoBepoyHasi pabora
60 O06006marmui ypok «IeKTpoInHAMUKA / bubnnorexa [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/ffO0c88be
DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
61 METaJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJVIOB OT TEMIEPATYPHI.
CBepXnpoBOAUMOCTh
2 DnekTpuueckuil Tok B Bakyyme. CBoiicTBa
AIEKTPOHHBIX MMYyYKOB
[ToympoBOTHUKH, X COOCTBEHHAS U
. bubmuoreka [{OK
63 npuMecHas nmpoBoauMocTs. CBolcTBa p—n-
https://m.edsoo.ru/ffO0c84ae
nepexona. [lomynpoBoaHKOBbIE TPUOOPHI
DIIEKTPUUECKHUI TOK B paCTBOpax 1
64 pacruiaBax 3JeKTPOJIUTOB. bubmuoreka [IOK
DJIEKTPOJUTHYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
65 DNEKTPUUYECKHI TOK B Ta3ax. bubnmoreka [JOK

CaMOCTOSTEIBHBIN U HECAMOCTOSTEILHBIN

https://m.edsoo.ru/ffOc84ae




paspsia. Moauus. [1nazma

DJeKTpuiecKre Mpudophl U yCTPOICTBA U UX

66 npakThueckoe nmpumenenue. [Ipasuia 1 bubmmorexa [IOK
https://m.edsoo.ru/ffOc86fc

TEXHHUKHU 0€3011acCHOCTU
KonTtponbHast pabora o Teme

67 «Qnekrpocraruka. [IocTosHHBIHI 1 Bu6muotexa [JOK
ANEKTPUYECKUN TOK. TOKM B pa3IM4HBIX https://m.edsoo.ru/ffOc8a8a
cpenax»

68 PesepBHeIil ypok. Q000NN YPOK 110 | bubnnorexa [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U X
| B3aumojeiicteue. MarautHoe nosie. Bektop | bubnuorexa [JOK
MarHuTHON MHAYKUMUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKUIUU
MarnuTHO€e noJjie TPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1 bubmorexa LHOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTopnas pabora «3yueHue | | bubnuoreka [IOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ffOc98fe
JleficTBrE€ MarHUTHOTO TOJIS HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa 1 | bubnnoreka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0O
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO ITOJIS HA
5 NBIDKYIIYIOCS 3apshKEHHYIO yacTuny. Cuna 1 bubmmorera [IOK
YHLYIOEH SAPBREHHY Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunbl JlopeHiia
DOnekTpoMarHuTHas HHAYKIus. [loTok
6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1
WHJYKIMU. 3aKOH 3JIEKTPOMArHUTHON
unaykuuu Papanes
7 JlaboparopHas padorta «/ccnenoBanue 1 | bubnmoreka [JOK

SIBJICHUS BHGKTpOMaFHPITHOﬁ HUHIAYKIOUW»

https://m.edsoo.ru/ffOcal50




10

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuyeckue ycTpoiicTBa 1 UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTETH
3JI€MEHTaPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb

O606maromuii ypok «MaraiutHoe mnosie.
DNEeKTPOMarHuTHAs WHIYKIIHS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas padota no teme «Maruutnoe
rosie. DJIEKTPOMarHuTHAsE MHTYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cad58

12

13

14

15

CB000O1HBIE MEXAHUYECKHUE KOJICOAHNUS.
I"apmonundeckue kojicOanus. Y paBHEHHUE
rapMoHU4YecKux kojebanuii. [IpeBpaienue
SHEPIUU

Jlaboparopnas pabota «Vccrnenoanue
3aBUCUMOCTH TIEPHO/Ia MATBIX KOJIeOaHU
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B HJeaIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXTY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJIeOaHUAMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICATHHOM KOJIEOaTeIbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4




IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BoiHyX1€HHbIE MEXaHUYECKUE KOJICOAHMUSL.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
17 MepeMEHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bubmuorexa [JOK
TOKa. AMIUIUTYIHOE U JeCTBYyIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HAIIPSHKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenaya u
noTpedIieHne EKTPUIECKON IHEPTHH
VY CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
19 ANEKTPUYECKOT0 3BOHKA, FEHEpaTopa bubmorexa LHOK
N https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 anexkTposHepruu. KynbTypa ucnonab3oBaHus
AJEKTPOIHEPTHH B TOBCEAHEBHON KU3HU
MexaHuuecKne BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuon. CkopocTth bubnuoreka [IOK
pacrpocTpaHeHus U JJIUHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3BYKa. bubnmoreka [JOK
BricoTa Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
3 DNIEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnnorexa [HJOK
ckopocTs. IlIkana 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.
PazButue cpencts cBsa3u. Pagnonokamus
25 Kontponbras padota «KonebaHust 1 BOJTHBDY bubmorexa HOK

https://m.edsoo.ru/ffOcc6f8




[IpsimonuHeitHOE pacpocTpaHeHHe CBETa B

bu6mmoreka [IOK

26 OJIHOPO/IHOH cpezie. ToueuHbI UICTOUHUK
AHOPOAHONM EPEA https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3o00pakeHUH B MIIOCKOM bubmmorexa [TOK
loeTp P https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
28 otpaxkenue. [IpenenpHbIil yroi DOJIHOTO bubmmorexa LOK
p P yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 Jlaboparopnas padota «3mepenue bubnnoreka [JOK
IoxKasarelJis IPEJIOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenne n3obpaxeHuii B TMH3E.
30 dopMyIia TOHKOW JTUH3BI. Y BETUYCHHE bubmmorexa [IOK
PMY. ) https://m.edsoo.ru/ff0cdd le
JIUH3BI
31 Jlaboparopnas pabota «Vccrnenoanue
CBOMCTB M300paKEHUH B TMH3AX
Hucnepcus ceeta. CiokHbIN cocTaB 0€10ro
32 cgera. [[Ber. JlabopaTopHas pabora
«HalnroieHue qucnepcuu CBeTay
3 Wnrtepdepennus creta. udpaxnus ceera. bubnuoreka [IOK
JudpakimonHas pemeTka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPHI U yCTPOMCTBA U
yCIOBUS MX O€30MaCHOTO MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOM
. bubnmoreka [JOK
36 MexaHukd. [locTynaTel ciennaibHON TEOPUH

OTHOCHUTCIBHOCTU

https://m.edsoo.ru/ff0cf862




OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ameJIeHHEe BPEMEHU U COKPAILEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
38 yacTullbl. CBSI3b MacChl C SHEPTUEH U bubmmorexa [IOK
HEL P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIusi MOKOs
39 KontponsHas padora «OnTrka. OCHOBBI bubmumorexa [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnnoreka [JOK
UMIyIbC (OTOHA https://m.edsoo.ru/ffOcfe16
41 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnuorexa [JOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEHUE
42 OnHmreitHa 1 porodddexra. «Kpacnas bubmmorexa LOK
FEP https://m.edsoo.ru/f0d01 Se
rpanuna» Gotorddexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnunoreka [JOK
XuMHuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
44 npuUMeHeHue: (HoTorNeMeHT, GOTOAATUHK,
CoNHeYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad mo reme «1€MEHTHI bu6mmorexa [IOK
KBAaHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
peopratiop t https://m.edsoo.ru/ff0d09 1a
[Inanerapnas mozens aToma
bubmuorexa [JOK
47 [Toctynmater bopa
TYTATEl BOp https://m.edsoo.ru/ff0dOafa
43 W3nyuenue u nornomuieHue GoTOHOB NMPU bubnmoreka [JOK

Mepexojie aToMa C OJTHOTO YPOBHSI SHEPTHU

https://m.edsoo.ru/ff0dOafa




49

Ha Jipyroi. Buasl ciekTpos

BonHoBEIe cBoiicTBa yacTull. BoaHEI e
bpoiinsa. KopnyckynsipHO-BOJIHOBO#M
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE
M3IIy4eHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraa
PaAMOAKTUBHOTO U3TyYCHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CoiicTBa anb(a-, 6era-, raMmma-u3ITyIeHUSI.
Bmmsguane PAAOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBbI

OTkpbITHE TIPOTOHA U HEWTpOoHA. V30TONBLI.
Anbda-pacnaa. DNEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3Jy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM DHEPTEeTUKH

OnemeHTapHble YacTULIBI. OTKpBITHE
no3UTpoHa. MeTo sl HaOmoIeH!s U
PErucTpanyy dJIEMEHTApHBIX YACTHLI.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3auMoIecTBUA. EAMHCTBO uznueckoit
KapTHHBI MUDa

Dransl pa3BuTUs acTpoHoMuu. [IpukiagHoe
Y MUPOBO33PEHYECKOE 3HAYCHHE
actpoHomuu. Bun 3Bé3mHOTO HEbAa.
Co3Be3ausl, spKue 3BE31bl, INIAHETHI, KX

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38




56

BUJIHUMOC IBHUKCHUC. ConHeuHas cucremMa

Comnurte. ConHeunas akTHBHOCTE. MICTOYHUK
sHepruu CoJiHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3 MBI ITIaBHOM IIOCIICAOBATCIIHLHOCTH.
Buytpennee crpoenue 38é31. CoBpeMeHHbIE
MIPEACTABJICHUS O POUCXOKICHUU 1
spommonuy CoHIIA M 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanmakTuke. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe nznyuyeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

63

64

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTUYECKOMN
chepax IeaTeTbHOCTH YeJI0OBEKa

O6o06maromuit ypok. Poib u mecto pusuxu
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHUpa

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B GOpMUPOBAHUH TIPEICTABICHUIN O
¢buznveckoil kapTUHE MUpa




O6o0maromuii ypok. Mecto pu3n4ecKoi
KapTUHBI MUPA B 00IIEM PSITy COBPEMEHHBIX

05 €CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O !
npupoje
66 PesepBHbIil ypok. MarHuTHOE 10JI€. 1
DNeKTpOMarHuTHasi UHIYKLUS
67 PesepBHbIit ):pOK. OnTuka. OCHOBBI 1
CIEeLUAIBbHON TEOPHH OTHOCUTEIILHOCTH
68 Pesepnsrii ypok. KBanroBast pusuka. | bubnuoreka [IOK
DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMHUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATbHBIN I'a3; MOAEIU CTPOCHHUS I'a30B, )KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTPOCHMsI BELIeCTBA U  JJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE M
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE IaJeHHE
T€Jd, JABWKEHHE IO OKPY)XHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJlaXkeHnun), TEMJIOBOE paBHOBECHE, HCIApeHHe, KOHJEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TEI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBWKEHHE, UCHONb3ysd (u3nyecKue
BEJIMYUHBL: KOOPJHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; IPU ONMMCAaHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUS, HWCIHOJB3Yys (U3MUCCKUE BEIUYMHBI: JaBIICHUE Trasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh buznueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO PU3HUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBA BEIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsif, AJEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHILHAJOB;, MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BCIN4YNHaMN

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢bu3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IIPUHLNI CYNEPIO3ULIANA CHJI, TIPUHIIMI
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUs BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHHS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyarh YCIOBUA HX O€30MMacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTrO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpQLHHOCTCfI H3MepeHHﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICOO0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4d ¢ SIBHO 33aHHOW (DPM3MYECKON MOETBIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I U OOCHHUBATH PCAJIBHOCTD IOJYUCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

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

Hcnonp3oBaTh MHpU  pelICHMM YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW W HAy4YHO-IOMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUUCKUX M 3apyOECKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBb MU

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

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH ¥ IIJIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero o0uero 00pa3oBaHus

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(hopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTH

JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa
VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOUEUHBIN AIEKTPUUECKUH 3apsij, AepHas MOJENb aTOMa, HYKJIOHHAas

MOJIEJIb AaTOMHOTO Sipa MPH pelIeHN: (pr3nYecKux 3aaa4d

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKM W  KBAaHTOBOH  (pu3mku:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aWMOJICHICTBHE  MAarHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIs Ha
NPOBOJAHUK C TOKOM U JBIDKYIIMHCS 3apsf, DJICKTPOMarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPACHpOCTPAaHCHUE CBETA,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTephepeHIus, Audpakuus u
MOJISIPU3ALMsl CBETA, AMCIEPCUSI CBETA, (HOTORIEKTPUUYECKHH APPEeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass UM  HCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue BEIMYMHBL:  DJIEKTPUYECKHM  3apsa, cuia  ToOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnuanoB, JJIC, pabora TOoka, WHAYKIHS MarHHUTHOTO
nonsi, cuna Awmmepa, cuna JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
9HEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJEH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, HX
00O3HAYCHHWsT W CIUHHIBI, YKa3biBaTh (OPMYJIBI, CBS3BIBAOIINE

JaHHYI0 (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTHb JJICKTPOMATHUTHLIX BOJIH, IJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCIINYHUHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajUIeIbHOTO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKEHHSI CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUS JJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOAaKTUBHOTO pachaja; TMpH O3TOM pa3jindyarth CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWMKW MArduTHOI'O I10JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth © ONHUCHIBATH HM300pa)K€HUE, CO3/1aBa€MOE  IUIIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (opmyaupoBaTh MpoliaeMy (3agady) W THUIOTE3Y Y4eOHOTO
OKCHEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

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

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINYHH, IIPpU 35TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OIICHKH HOFpCH.IHOCTCfI I/I3MepeHI/II71

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYHUH B BUJE TaOIMIl U TpaduKOB, IeaTh BBIBOJBI 10 Pe3yjbTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUM B paMKax y4eOHOro OKCIIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENBCKOM M MPOEKTHOM AESITENbHOCTH C MCIOJIb30BaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI M OLOCHHUBATH PCAJIbHOCTH INOJYUCHHOI'O 3HAYCHUSA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa M3y4eHHbIE

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

Hcnonp3oBaTh mpu  pemieHUHd  y4eOHBIX 3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 pPa3IUYHBIX MCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHS MAaIIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOT Ui

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

cOOIIOACHHSI HOPM SKOJIOTMYECKOTO MOBEIEHUS B OKpY>KaIoIlel cpejie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTprUBaeMOoil MPooIIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpUMEHTa M TEOpUHM B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mKke

MonenupoBanue (U3MYECKUX SBICHUH WU
nporeccoB. Hayunsie runores3sl. duznueckue
3aKOHBI U TeopuH. ['paHuIBl TPUMEHUMOCTH
¢buznyeckux 3aKOHOB. [punumn
coorBercTBUs. Pomp u Mecto Qu3MKH B
(GOpMHUpPOBaHMM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B PAKTHYECKON

NESITELHOCTH JTIOAEH

MEXAHHWKA

KMHEMATHKA

2.1

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOIo JIBUKCHUSI. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIUH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKEHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA




2.2

2.1.5

2.1.6

CBoOopaHoe masienne. Y cCKopeHue CBOOOTHOTO

nagcHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LlenTpOoCTpeMHTEIFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHApsAIOB, LENHBIE W PEMEHHBIE
nepenayu

[IpakTueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHBIE  paBHBIC
IIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. M3ydeHne NBUKEHUs LIapUKa B BA3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Tela,

OpOILIEHHOT0 TOPU30HTAIBHO

JIMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckast ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUST M CHJa  TPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS




IIpH ABVXXCHUU TEJIa B JKUAKOCTH HUJIN I'a3c

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAakKJIOHHOH IIJIOCKOCTH IOJ
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJWYMHBI HUX JepopManuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OCh BPAalllCHUA

2.3

3AKOHbBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepUaJgbHBIX ToueK. MMmynbc cuiabsl u
N3MEHEHHE UMITYJIbCa Tella
539 3akoH coxpa”enuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHIE
233 PaGora cubl
234 MomHOCTb CUJIBI
35 Kunernueckas sHeprus MaTepualtbHON TOYKH.
o TeopeMa 0 KHNHETHYECKON YHEPTHUH
[TorennmaneHass sHeprus. [loTeHnmanbHas
236 JHEprus yIpyro nepopMUpOBaHHON
o npyxuHsl. [loTeHuuanbHas >Heprus Tena
BOJIM3M OBEPXHOCTH 3eMIIU
[loTeHuManpHple ¥ HENOTEHLUAIbHBIE CHUIIBI.
539 CBsi3b  paboOThl HEMOTEHLHMAJIBHBIX CHUJ C

N3MCHCHUCM MEXaHU4YEeCKOMH SHECpPTrUuun

CHUCTEMBI TECII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHHYeckue ycTpoWCTBA: IBUKEHHE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Tel IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.1.1

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH 4aCTul BCIICCTBA

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W OOBICHEHHE  CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX MO)I@J'IGI‘/'I

Macca wmonekyn. KonnyecTBo BemiecTsa.
[TocTostnuass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBU)KEHUS
gactul] ra3a. [llkana remneparyp Kensuna

VpaBuenue Kmaneiipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ NIOCTOAHHBIM KOJHYCCTBOM BECIICCTBA.

u30TepMa, H30Xopa, u3obapa

TexHnueckue  ycTpoKcCTBa: TEPMOMETD,

O6apometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXy MapameTpaMu COCTOSIHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuuectBo Temnotsl u pabora. BayrpenHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
YienpHass TemIoEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
[IEpPBOTO 3aKOHA  TEPMOIAMHAMUKH K
u3onpoueccam. ['paduueckas uHTEpnpeTarus

paboThI Taza

TermoBble MamuHbl. [IpuHIMIBL JOElCTBUA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MamuHax. KoadounueHt
none3Horo  nedctBus  (mamee —  KIIM)

terioBoid MamuHebl. [uki Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAUJIBHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

Hap006pa303aHHe N KOHACHCAIHUA. I/IcnapeHI/Ie




u KHUIICHHE. VY nenbHas TeIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPaTypPbl

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellienHnslit nap
TBépnoe TEJIO. Kpucrannueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KPUCTAJLJIOB. Kunkue KpHUCTaJUIbIL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenve u KpucCTaUIM3ALMS. Y IeNbHAS
o TerutoTa riasieHus. Cyomumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
136 MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/1yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
A1l DnekTpusaiys Ten. DIeKTpudeckuit 3apsi. Jsa
o BU/JIA AIEKTPUUECKUX 3aPsI0B
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
TIOTYTIPOBOTHUKHU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kymnona
4.1 Onektpuueckoe  mnone.  HanpsxkéHHoCTh
115 3IEKTPUUYECKOTO TOJIS. [TpunHIMIT
o cymepro3unuu.  JIMHAM  HaNpsOKEHHOCTH
ANEKTPUYECKOTO OIS
n PaGora cumnm 3IEKTPOCTATHYECKOTO  MOJS.
o ITorennuan. PasHOCTE MOTEHITNAIOB
417 [TpOBOAHUKK M NUANEKTPUKH B TMOCTOSSHHOM

JJeKTpuyeckoM  moisie.  Jluanekrpuyeckas




IPOHHUIIAEMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHCKT];)OéMKOCTI/I KOHACHCaTOopa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE COMPOTUBJICHHE. Y IeJIbHOE
o COTIPOTHUBIICHUE BEIIECTBA
404 [locnenosarenbHoE, napauiesibHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snextpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — JJC) u
427 BHYTpPEHHEE COMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTpudeckoi renu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIUMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TeMITepaTyphI.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBoMCTBa
o 9JIEKTPOHHBIX TTyYKOB
4.2.10 [MonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh TOJYITPOBOAHUKOB. CBOMCTBa

p-n nepexoza. [TomynpoBoAHUKOBBEIE IPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLAIINSL.

DneKTpoan3

DIEeKTPUYECKHUI TOK B rasax.
CaMOCTOSTEIbHEIA W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHnuueckue YCTPOMCTBA: aMIiepMeTp,
BOJITMETP, peocTar, MCTOYHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMET]
COTMPOTUBIICHUS, BaKyyMHBIN JTHO/L,
TEPMUCTOPHI u (boTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEILIaHHOTO COeIMHEHMSI PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusienus. HaOmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COACPKAHUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

4.3.1

4.3

4.3.2

IlocrosiHHBIE MarHuThl. B3anmMmoneiicTBue

IIOCTOSIHHBIX MarHuToOB

MarnutHoe 1mosne. BexTtop MarHuTHOU
uHAyKIuu.  [IpuHIMn — cynmeprno3uiuu.
Jlunum marnutHOM wuWHAYKIuU. Kaptuna
JUHUMA  MAarHuTHOM  HMHAYKIUMH  TMOJIA

IIOCTOAHHBIX MarHuTOB




MarautHOEe 1OJ€ NIPOBOJHHKA C TOKOM.
Kaptuna nuHuil 1oas AJMHHOTO NPSMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'0O KOJBHEBOI'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OIIBIT
Opcrena. BzaumoeicTBre MpOBOAHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOlyJIb M HallpaBJICHUE
Cuuia JlopeHiia, €€ MOTyJib M HalpaBJICHHE.
JBrokeHue  3apsDKEHHOM — YacTUIbl B
435 OHOPOJHOM MArHMTHOM mone. PaGora
cunbl JlopeHa
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C nnaykuuu. 3aKoH 3JIEKTPOMarHUTHOM
4.3.8 unaykuuu dapanes
BuxpeBoe snektpuueckoe mone. I/C
WHIYKIIMA B TIPOBOJIHUKE, JBIKYIIEMCS
4.3.9 MOCTYNATEeNbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TMOJs KaTyLIIKH C
4.3.12
TOKOM
43.13 ONEeKTPOMArHUTHOE I10JIE
TexHudeckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEI, AJIEKTPOMATHUTHI,
4.3.14
3NEKTPOABUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICYb
[IpakTnueckue paboThL. Nsyuenne
MarHUTHOTO TOJsi KaTyIIKd C TOKOM.
4.3.15 Uccnenosanne aOeliCTBUS  ITOCTOSHHOI'O

MarivTa Ha paMKy C TOKOM. HccnegoBanue

SABJICHUS 3JI€KTpOMaFHPITHOI>'I HUHAYKIUHA




KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojaeOaHus.
[Tepwion, uwacrtora, amiuMryaa u  (asa

KOJIeOaHu M

[IpyxuHHBIH MasTHUK. MaTeMaTH4eCKuu

MasaATHHK

VYpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
5.1.3 Kunematuueckoe u JTUHAMUAYECKOE

OITHCaHKE KO0JIE0ATEILHOTO JABUIKCHU A

[IpeBpamenue SHEPIrUH pu
rapMoHHYeckux  kojebOanusx.  CBs3b
5.14 AMILIATY/]IbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KoyiebaHHil e

CKOPOCTH U YCKOpPEHUs

Konebarenpubiii  koHTYp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIC KoneOaHus B
UACUIBHOM  KOJe0aTelIbHOM  KOHTYpE.
AHanorusi MeXJay MeXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna TomcoHa

3akoH COXPAaHCHU DHEPTUU B HUJACAJIBHOM

5.1.6
KoJe0aTeIbHOM KOHTYpE

BoinyxeHHBIE MEXaHUUYECKHE KoJaeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxneHHbie AJIEKTPOMAarHUTHBIE

KOJICOaHUS.

[lepemennbiii  Tok.  CHUHYycCOUTAJIBbHBIN

HepeMeHHBIfI TOK.

MomiHocTb MePEMEHHOT0 TOKA.
5.1.9 AMIUIMTYIHOE W JACHCTBYIONIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [TpousBoacTso, mepenadya




5.2

U MOTpeOseHne >JIEeKTPUUYECKONH SHEPTHUU.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJCTBE
BJIEKTPUYECKON SHEPIrUu. Kynberypa
HCII0JIb30BAHUS AJEKTPOIHEPTUH B

HOBCCI[HCBHOI‘/'I KHU3HU

TexHnudeckue ycTpoicTBa: ceicmorpad,

5.1.11 AIEKTPUUECKUIN 3BOHOK, JUHUU
3NeKTponepenad
[Ipaktrueckue pabotel. HccnenoBanue
3aBUCHMOCTH IEpPHOJa MalbIX KoJeOaHUM
s 110 rpy3a Ha HUTU OT JUIMHBI HUTHU U MaccChbl

rpysa. MccnenoBanue mepeMeHHOTO TOKA B
e U3 TOCIEA0BATENBHO COCIHMHEHHBIX

KOHJIEHCATOPa, KaTyILIKU U PE3UCTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

MexaHnuueckue BOJIHBI, yCIIOBHUS
pactpoctpanenus. Ilepuon.  CkopocTb
pactpoCcTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

###Par#t# Nnrepdepenuus u nudpaxuus

MCEXaHHNYCCKHUX BOJIH

523

524

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

Bricota Tona. TeMOp 3Byka

DNeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JIy4YECHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.2.5

5.2.6

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, NPEIOMIICHUE, MOJSIPU3aANNS,
mudpakuus, uHTepdepenuus. CKOpocTb
AJIEKTPOMATrHUTHBIX BOJIH

Hlkana 3JIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHne >JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paauoCBiA3n U TCICBUJACHUS.
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5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMArHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN cpebl

TexHudeckue YCTpPOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKAa B TEXHUKE W MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEJICBU30D,

anTeHHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonMHETHOE PacIpOCTPAHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyd cBera

5.3.2

5.33

534

5.35

OtpakeHne cBeTa. 3aKOHBI OTPAXKCHUS
csera. [loctpoenre M300paKeHMIt B IIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOTIOTHBIH rnokasaTellb
MPETOMJIICHUS

[omuoe BHYTPEHHEE OTpPayKEHUE.
[IpenenpHBIA Yroa MOJHOTO BHYTPEHHETO
OTpaXKEeHUs

Hucnepcust  cBera. CHOXHBIH  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparoliiue ¥ pacceuBarollue JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenne nzo06pakeHnit B COOMPArOITUX
U pacceMBalIIMX JuH3ax. Popmyna
TOHKOM JHWH3EL. YBeIWUeHHEe, JaBacMoe

JINH30H

5.3.7

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VcaoBus HaAOIIOICHUS
MaKCHUMYMOB u MUHUMYMOB B
WHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB




HMudpakuous  cBera.  udpakmuonnas
pemérka. YcnoBue HAOMIOACHHS TIABHBIX
5.3.9 MaKCUMYMOB npu MaJeHuu

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKIUOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJECKOTI, BOJIOKOHHAs
OITHKA, T(ppaKIuOHHAS peiérka,
MOJIAPOUT
IIpakTuueckue paboTHI. H3mepenue

nokasarens npenomieHus. MccnenoBanue
5.3.12
CBOMCTB  HW300paKCHHMH B  JIMH3aX.

Hab6mronenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panunel NPUMEHMMOCTH KJIACCHUYECKOHN
MEXaHUKH. [TocTynatet TEOPUHU
6.1 OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHne BpPEMEHH U COKpallleHue
TUTAHBI
6.3 DHeprus U UMNyJIbC CBOOOTHOMN YaCTHUIIBI

CBs3b Macchl C SHeprueil W HMMITYJIbCOM
6.4 CBOOOMHOM 4YacTUIbl. OHEPrus IMOKOs

CcBOOOIHOI YaCTULIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHThI KBAHTOBOM OIITUKU

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
7.1 7.1.1 ¢doroHa ¢ ero uyactoTod. OHeprus u

UMITyJIbC GOTOHA

7.1.2 OtkpeiTHe U uccnaeaoBanue Gotodddekra.




7.2

7.1.4
7.1.5

7.1.6

Omeitet - A CroneroBa.  3aKOHBI
dotordpdekra

YpaBHeHue DHHIITEHA s
dhororddekra. «Kpacnas TPaHMIIA»
dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XUMUYECKOE JICHCTBUE CBETA
TexHUYeCKHE YCTPOMCTBA: (HOTOIIEMEHT,

(dboTomaryuk, COJIHEYHAas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o nuccienoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

7.2.2

[Tocrynater bopa. N3nyuenue u
HOMIOIIEHUE (POTOHOB IIpU  IEpexone
aToMa C OJHOIO YpPOBHS DJHEPIUHM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHENR

QHCPIvur aTOMa BOAOpOJaa

7.2.3

7.2.4

BomnoBrle cBoicTtBa yactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus dIEeKTpOHOB Ha

KpHUCTaax

CrooHTanHOE U BBIHY)XXICHHOC H3JITYUCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuuecknue yCTpOMCTBA: CHEKTPaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuueckne  paborel. HabGmonenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

7.3.2

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]

OTkpbITHE  pagUOAKTUBHOCTH.  OTBITHI




7.3.3

Pesepdopna mo ompeneneHuro  cocraBa
pamuoakTuBHOTO  m3mydeHus. (CBoiicTBa
anb(da-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTkpplTUE  OPOTOHA U HEUTpOHA.
Hyxnonnas mozenp siapa I'eiizenbepra —
WBanenko. 3apsn siapa. MaccoBoe 4mciio

siapa. M3oTomnsl

7.3.4

7.3.5

Anbda-pacna. DJIEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnan.  ['amma-
U3Iy4YeHHUe. 3aKOH  paJiMOaKTHUBHOIO
pacnana

OHeprus CBS3M HYKJIOHOB B  sIpe.

SAnepusie cunbl. Jledekt Macce saapa

7.3.6

Snepuble peakuuu. JleneHWe W CHHTE3

sep

7.3.7

7.3.8

7.3.9

7.3.10

S nepHblit peakTop. TepMmosiiepHbIi
cunte3. [lpoOnembl U  MEPCHEKTUBBI
SIIEPHOM  SHEPreTHUKU.  DKOJIOTMYECKHE

ACIEKTHI SIAEPHON dJHEPIETUKU

OneMeHTapHble  YacTullpl.  OTKphITHE
IO3UTPOHA. dyH1aMEHTaJIbHbIE
B3aMMO/ICHCTBUS

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BunbcoHa, snepHbIl peakTop,
aTomHasi 6bom0Oa

[Ipaktnueckue pabotel. ccnenoBanue
TPEKOB YaCTHII (mo TOTOBBIM

dhotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3gnoro neba. Co3Be3gus, sipkue
3Bé3}IBI, IJIaHETBI, UX BUIUMOC IBUKCHUC
Conneunas cucrema. IlnaneTsl 3eMHOU

TPYIIIIBI. IImaneThI-rUTaHThI u Hux




8.3

CIIYTHUKH, KApJHWKOBBIC IIJIAHCTHI. Margle

testa COTHEYHON CUCTEMBI

Comane, ¢orochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTh, PaJNyC, TeMIIeparypa,
HX B3aUMOCBSI3b. Jlmarpamma
«CTEKTPAJIbHBIA  KJAaCC — CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENIHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY» JJIA

3BE3] TJIaBHOM IOCJICA0BAaTCIIBHOCTHU

8.6

#H#Par###BuyTpeHHee  CTpoeHUE  3BE3NL.
CoBpemMeHHbIE MIpE/ICTaBJICHUS 0
MPOUCXOXKICHNU U H3Boroiu  ConHna u

3BE3]1. DTAIbI )KU3HU 3BE3]T

8.7

8.8

Mneunsiii  Ilyrp — Hama Ianakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacnpeneneHue 3BE31, Ta3a U IIBUIN.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

Tuner ramaktuk. PagmorajakTWku U

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHoM.
3akoHn Xab6ma. Pasz0eranue rajakTuk.
Bospact u pamunyc BcenenHou, Teopus
bonpmoro B3pelBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmtabHass ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpoOiembl

ACTPOHOMUHU




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxoBues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Yapyrun B.M.; non
penaknueti [TapdenteeBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo

«ITpocBenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

» ®usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [lapdpentreBoit H.A. AxkuinonepHoe obmiectBo «M31aTenncTBO
«ITpocsenieHue»

» ®usuka. 11 knacc. Msxumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueii [TapdpenTreBoii H.A. AkuimonepHoe obmecTBo «3marenbcTBo

«IIpocsemienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubmmoreka IIOK
2. Poccuiickas Onektponnas Lllkona
3. OOpazoBarenbHBIN MOPTaT HAa 6a3e MHTEPAKTUBHOU MIaThopmbl Yun.Py



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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Bnageney MaHbwwHa Onbra BnaguMuposya
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