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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTelNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareIbHbIE POTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LM M3Y4YEHUs] (U3UKU HAa YPOBHE CPEAHETO OOIIEro
oOpa3oBaHUsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgam oO0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHbIN Kypc GUBHKK — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMM  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METO]I TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuasl U3 BCEX Pa3lesioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKA
o0ObeaUMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gu3ukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HUCXOJsd U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3naenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud IpPakTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEr0 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKU WM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI W3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHECHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX HPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0O€CIednBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh MOCTPOECHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOYyYarOUIMXCS K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
HCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOrO MHPOBO33PEHMS KakK pe3yibTaTa HW3y4YeHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTrmxeHne 3TUX lene oOecreunBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

npoluecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpUOOpETEHHME  CUCTEMbl  3HaHUKW 00  0o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUs pa3IUYHBbIX 337a4 C $BHO 3aJIaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEI0BATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb JabopaTOpPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOM TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

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

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KMHETHUYECKOUN YHEPTUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPTUs YIIpYro
nedbopmupoBaHHor  npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHUEM MEXAHMUYECKOW IHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-
KHHETHYECKOW TEOPHH HACATIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMsS dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO rasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEpMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonmmuectBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 00 ammabatHoM mporecce. [lepBhiii 3aKOH TEPMOJMHAMUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K HM3omporeccaMm. [ 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TemuioBod MmamuHbl. I{ukn KapHo m ero ko3pduumeHT I0Ie3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJOIUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTh 3yieKTpuueckoro mojs. [IpuHuun



CYyNEpHO3ULINU HIEKTPUUYECKUX Tosei. JIMHuKM HanpsKEHHOCTU SJIEKTPUYECKOTrO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AENbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MoJHOM (3aMKHYTOM) 3JIeKTprudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u MpUMeCcHast POBOIMMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoaa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABWXKYILIEeH CHibl. KopoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJETUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM WMHAYyKUUW. KapTuHa NWMHWNA MarHUTHOU
WHIYKIUU T0JIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuua JlopeHua, €€ MOlyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIAYKIUU. OJEKTPOJABMXKYINAsA CHIa HWHAYKOHH. 3aKOH JJEKTPOMATHUTHOU
nHaykunu @apanes.

BuxpeBoe »ieKTpuyecKkoe Tmosie. DJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cuia
CaMOMHIYKLIHH.

OHeprusi MAarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

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



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTU MU3MEHEHUS
MarHUTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanuve sIBICHUS 3JIEKTPOMAarHUTHOW UHYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonnyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoyeOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

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



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

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

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Judpakuus,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAasl /IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMAarHWTHBIX — BOJIH: OTpaXkeHue,
IpeoMIICHUE, MONSIpU3alus, AMPPaKius, UHTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparorie ¥ pacceuBaroiniyue JUH3BL. ToHkas nwmH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJCHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOMCTBa M TMPAKTHYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckre mpuodOpHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKomna.

Habmronenne natepdepeHIny CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Toy4yeHue cexkTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



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

Pa3zaesa 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIbLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHHUE BPEMEHU U COKPAILICHHE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (OTOHA C €T0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanunar
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBa M MPAKTUUECKOE NpPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOVicTBa yacTull. Bosbl ne bpoiisa. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa amnbda-, Oera-, raMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Torsbl.

Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa U IIPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBI aCTPOHOMMHU M aCTPOPUNKHU

DOtanbl pa3BUTHS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeunas cucrteMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CoiHIla W 3BE3L.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKICHUN U 3BoJoIun CoyHIa U
3BE3/. DTallbl )KU3HU 3BE3].

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

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIsl OTPE/ICNICHUS TI0JIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax NedaTeTbHOCTH YEI0BEKa, POJib U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHON KapTUHE MHpPA, POJIb (GPU3UUECKONU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUI O IPUPOJIE.

MesxknpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBS3aHHbICE C WU3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMPHUPOJE, KOJeOATECIbHBIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3EMIICTPACEHUH.

Texnonocus: JIAHAXA DJICKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaauONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUHUTh JTOCTHKECHHE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolUUXCsi PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PEAU3alU OCHOBHBIX HAIIPaBJIICHUU
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUETOBEUECKUX T'yMAHUCTHYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

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

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIero pu3nyecKoi HayKe;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaM MpodhecCHOHATBHON IesSTENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3HKM HA TPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHUCTBUN B OKPYKAIOLIECH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNH JeATeJIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYMST B  PaccMaTpUBAEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHalld3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBaresibCKue 1eiCTBUA:
BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATETbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJCp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUSA 1O (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

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

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMalUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHOW 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHUE HA YPOKax (PU3MKHU U BO BHEYPOUHOU JACATEIHHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOK) TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

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

OPUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

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

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH CeOsI, MOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIHOKH.

B mpomecce HOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, Mpeoiararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOUIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHUE, BUJIETh HANPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aJaNnTUPOBATHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepuaibHas TOUKa, MHEepIUUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJECIU CTPOCHUS Ia30B, )KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3ajaay;

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



ANEKTPOAUHAMUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TajeHrue TeJ, IBMKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumMojieiicTBue Ten, nuddys3us, OPOYHOBCKOE NBIKECHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArPEBAHUU (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPHUCTAJUIA3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIECccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIOIb3ys (DU3NUYECKUE BEIMYUHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIusi, MEXaHU4YeCcKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCNONB3yd (U3WUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOrO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJIB3YEMbBIX BEIUYMH, HX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAaHHYIO0 (PU3UYECKYIO0 BEJIUYUHY C IPYTUMU BEJIMUMHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUsSI MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
HNPUHLNN CYNEPHO3ULUA CHJI, NPUHIUI PABHONPABUS HWHEPIUATIBHBIX CUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiinyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHLUIBI JCHCTBUS MalIuH, 0OpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUSA MX OE30MaCHOTO MCIOJb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOr0 OOOpYyJIOBaHHSA, MPOBOJAUTH OIBIT M
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBI CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy (HU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

co0JroaTh MpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIETOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYHUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHbIE 331a4l: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYECKHe ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHbBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEJCTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AaHATTM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE NPOLECCOB OKPYXKAIOLIEr0 MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TpyNIe C BBIOTHEHUEM PA3MYHBIX COIUATBLHBIX DPOJIEH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITUXCSI YMCHHUIN:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCINCH:
TOYEYHBIN IJEKTPUUECKUH 3apsifl, JIyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKaAsi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOIO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennusi, audpakuus U MOOJApU3aAlMS CBETa, JHUCIEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

OMKUCHIBATh W3YUYEHHbIC CBOMCTBA BEHIECTBA (AJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTH  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsAd (U3UYECKUE BEITMYMHBIL:
ANEKTPUYECKUIN 3apsil, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIKYIIAA CHiia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHHS M TPOLECCHI, HCIOIb3YS
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJIbC (DOTOHA, IEPHO]T MTOTypacIiaga, SHEPTUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIB3yeMbIX BEJIMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIeIbHOTO
COEIMHEHUsA MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHHa miga gororddexra,
3aKOH COXPAHEHHUsI DHEPIUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPAaHEHUSA
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOrO 4HMCIa, MOCTyJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIBI, 00JacTH)
PUMEHUMOCTH;

OTPENIEIIATh 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 MCCIECAOBAHUIO (DU3NYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PUBNMUECKUX BEJIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIh30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOW W MPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
0o00opy1I0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBHIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXouMble AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJTy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY pacCyXIEHHI C OMOopoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONMYJISIPHON MH(pOpMAIMU, TOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSICHATH TMPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacHOTrO MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310POBbS U COOJIIO/IEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBI, PAMOHAIBHO PACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJl€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Konrpoabnsie | IlpakTHyeckue (1ubp )
NMpOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bu6mmoreka [IOK
11 ®u3KKa U METOIbl HAYYHOT'O IIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7fALbf72
Hroro 1o pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBEI TEPMOAMHAMITKH 10 L https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 bubnnorexka [HOK
' da3oBbIE MEPEXOIBI https://m.edso00.ru/7f41bf72




Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmorexa [IOK
41 MeKTPOCTATHIA 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIM 31€KTpUUYeCKUil TOK. TOKHU B bubmuorexa [IOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTHOe nojue. I1eKTPOMAarHUuTHAs 11 1 3 bubnnoreka [JOK
' UHIYKLAS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4eCKHUe U JIEKTPOMArHuTHbIE 9 1 bubnuorexa [JOK
' Kosiebanus https://m.edso0.ru/7f41c97¢c
59 MexaHn4ecKue U 3J1EKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

OCHOBBI CTICTIHATBHOM TEOPUH bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIIbHOCTH https://m.edsoo0.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [IOK
4.1 DneMeHThl KBAaHTOBOW ONITHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue atoMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97c

4.3

ATOMHOE SApO

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 E;ISSJ:I/I//I&?:;E:)ESII?MRQYC
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 E:fg:;j;f;i?ﬁ;; £41c07¢
Htoro no pazneny 4
PeszepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
®du3uka — HayKa O PUPOJIE.
1 Hayunsie MeT(})]K bl HO?I,)HapHI/Iﬂ 1 bubmmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Posb 1 MecTo ¢uzuku B

5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIIOIEN
Mexanudeckoe JBUXEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepeMenenue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE TPSAMOIMHENHOE 1 bubnuoreka [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c372e

6 CBobogHOe majieHne. Y CKopeHue 1 bubmuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JBr>keHre MaTepHaibHON TOYKH T10 1 bubmmorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuntMTT OTHOCUTENBLHOCTH [ amues. 1 bu6mmoreka [IOK




HuepuunanbHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ilpunnun

9 cyneprno3uiuu cui. Bropoii 3akoH bubmmorexa LIOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU
Tperuii 3akoH HeroToHa 11 bubmumorexa [IOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuia czn OTI/IBJICI?I/IqS)I npu BI/I)I:CCHI/II/I bubmmorexa LIOK

P puA https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarensHOE U BpalareibHOE

14 JIBIKEHHE a0COJIFOTHO TBEPJIOTO Tea. bubnnoreka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
NMitynbsc MmaTepralbHON TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYCK. bubmuotexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE
PaGota 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPIUUn

17 IToreHunanbHas sHEprus. bubmuoreka [IOK




[TorenmansHas SHEPTHS YIIPYTO
ne(pOpMHUPOBAHHON MIPY>KUHBL.
[TorenmanpHast SHEPTHs Tesla BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuibl. CBsI3b pabOTHI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPTUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'yTa»

20

KonTponbHas pabora no teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

21

OCHOBHBIE TOJ0XKEHUST MOJIEKYIISIPHO-
KHHETHYeCcKol Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKECHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BELLIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

23

Macca monekyn. KonnuectBo
BemlecTBa. [locrosuHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ u3Mmepenue. [llkana Temneparyp




Ienscus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMrepaTypa Kak Mepa
26 CpeHe KHHETUYECKON IHEPTUr bubnmoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTtopHnast pabota
98 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHHUS
Pa3peKeHHOTr0 raza
29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe MmpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
crocoOrI e€ n3menenns. KonmmdecTBo bu6nmoreka [JOK
30
TEIUI0THI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6mmorexa [IOK
31 Brper rertonepeain https://m.edsoo.ru/ff0c5c36
Y aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonmgecTBo TEIIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenayde. AnunabaTHBIN TIpoliece
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuoreka [IOK
MIPUMEHEHHE K U30IPOLIeccaM https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK




npupone. Bropoii 3akoH
TCPMOANHAMHUKNU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKOJIOTHYecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KoHnTposipHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubnuorexa LIOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAIIUS. bubnuotexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoOmIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH bubnmorexa LIOK
Y% - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
4 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTaIIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpucTayisl. COBpEeMEHHBIC MaTEePHAITBI
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa LIOK
g ’ https://m.edsoo0.ru/ff0c6708
CyOnumarus
bu6mmorexa [IOK
44 YpaBHEHHe TenoBoro bananca https://m.edsoo0.ru/ff0c6820
45 DneKkTpu3zanus Tei. INeKTPUIECKUun bubnmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOcébcc




3apsiI0B

[IpoBOIHMKH, TUATIEKTPUKH U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIIEKTPUUECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. TouedyHsIl si1eKTpUdeCKuil buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCKOro
49 ostst. Ilorernuman. PasHocts Bubmorexa ITOK
' Hait. https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 anpeKT 0CTATUYECKOM noILe bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexTpoéMrocTh. KoHInencaro
P A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmnorexa [IOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3IIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI IEKCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOITMPOBAILHOTO

amnmapara, CTpyHHOT0 MpUHTEpa.
DJIEKTpOCTAaTUUYECKas 3alUTa.




3azeMiIeHHE HIIEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlabopaTropHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbIil ypok. KonTponbsHas
pabota o Teme "DnekTpoanHamuka" /
Bcepoccuiickas npoBepouHast paboTa

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

60

O06o06mmaromuit ypok
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepouHast paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COTMPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh




DNEKTPUUECKUM TOK B BaKyyMe.

62 . 1
CBoiiCTBa AJIEKTPOHHBIX ITYYKOB
[MoynpoBoAHUKH, UX COOCTBEHHAS U

63 IpUMecHas MpoBoAUMOCTh. CBOMCTBA 1 bubmumorexa [IOK
p—~n-nepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DIIEKTPUUECKUI TOK B paCTBOpax 1

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B Tra3ax.
CaMoCTOsITENIbHBIN U bubmuorexa [JOK

65 . 1
HECaMOCTOSTENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ff0c84ae
[Imazma
DnexTpuueckue npudopsl U
YCTPOMCTBA U UX IPAKTUYECKOE bubnnoreka [JOK

66 1
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbHas pabora no teme
«Qnekrpocraruka. [IocTosHHBIMI bubnnorexka [JOK

67 . 1
ANEKTpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEeIaAX»

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
°
Jl:;n Tema ypoka Beero Kontpoasnbie | IIpakTHyeckue fI[:;‘?EHI/Iﬂ :)lgl?;[;zizlfenbﬂue
padoThI padoThI pecypenI
[TocTosiHHBIE MAarHUTBHI U X

1 B3auMo/ieiicTBMe. MarHuTHOE T0JI€. 1 bubmuoreka [{OK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTHO€E 1oJI€ MPOBOJIHHUKA C

) TokoM. OmbIT DpcTeaa. 1 bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ffOc9acO
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DJyeKTpoMarHuTHas MHAykuus. [lotok

6 BEeKTOpa MarHuTHOM uHAYKIMU. IC 1
WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM




nHaykiuu Papanes

Jlaboparopuas pabota
«HccnenoBanue sIBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTB. SIBIEHUE
camouHykiuu. 9J1C caMOMHAYKLIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

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

10

O6o0maromuii ypok «MarautHoe
I10JI€C. 3J'I€KTpOMaFHI/ITHa$[ WHIAYKOUS)

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
SHGKTpOMaFHI/ITHaﬂ UHAYKIOUS»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOaHus. 'apmoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBparienue sHEprun

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora
«HccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTHU OT JUIMHBI HUTH U MaccChl Ipy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

but6mmoreka [IOK




QJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KOJIeOaTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariuTHbIMHA KOJIEOAHUSIMHA

https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akon
COXpaHCHHS SHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
KosaeOanus

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsbiii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

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

18

Tpaucpopmarop. Ilpoussoacrso,
nepeaaya v norpedieHue
NEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCcKre PUCKU TIpU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MMOBCEAHEBHON
KU3ZHU




MexaHndecKkue BOJIHBI, YCJIOBUSA

pacnpocrpanenus. [lepuon. Ckopocth

bubnunoreka LIOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunplie ¥ MPOIOJIEHEBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBOiicTBa U ckopocTh. [lIkana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KontponbHas padota «Konebanus u bubanorexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue brbmmorexa LTOK
P L P https://m.edsoo.ru/ffOcd4e0
1300pakeHH B TIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpEeHHeEE oTpaxeHue. IIpenenbHblin bu6muoreka [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
29 JlaGopatopnas pabora «3mepenue bubmuoreka [IOK
IIOKA3aTelIs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [octpoenne n3o0paxeHuii B bubnmoreka [JOK




nuH3e. Popmyiia TOHKOM JIUH3BL.
VYBenu4ueHue JTUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX)
Hucnepcus ceeta. CIOKHBIN COCTaB

39 oenoro ceera. L[er. JlabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»

33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubanoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue MpuOOPHI U YCTPOCTBA

35 U YCJIOBUS UX 0€30MacHOro
MIPUMCHCHHUS
I'paHuUIBI TPUMEHHUMOCTH

36 KJIaccuueckor MexaHuku. [loctymnarsl bubnnoreka [JOK
CIIELIMAIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.

37 3ameyieHre BpeMEHH B COKpAIlleHNe bubmorexa [TOK

https://m.edsoo.ru/ffOcfa42

JUTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM

38 qaCTI:/II_ILI. CB}ISBy MaC(I:BI C DHEprueu u bubmmorexa TIOK

https://m.edsoo.ru/ffOcfc68

UMITYJIECOM. DHEPTHsl TOKOS

39 Konrponsnas padora «OnTHKa. bu6muorexa [IOK

OcHOBBI cIELIMATIBHOM Teopun

https://m.edsoo.ru/ffOcf6f0




OTHOCUTCIIBHOCTH»

®otounbl. opmyna [Mnanka. DHeprus

bub6nmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddexra. YpaBHeHHUE
42 SﬁHmTegI)Ha H(if)lq)(bOTOB(l)(;@)eKTa bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» ¢porosaddexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe AeHCTBUE bubmorexa OK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPaKTUYECKOE TPUMEHEHHE:
44
(boTorIeMEHT, POTOAATUHK,
CoJIHEUHasi baTapesi, CBETOIUO]]
45 Pemenue 3amad mo reme «1eMEHTHI bubnuoreka [{OK
KBaHTOBOM OIITHKH) https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
but6mmorexa [IOK
47 I1 b
OCTyTIaTRl bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u noriomeHue GoToHOB
48 II I/Iyl';{e eX0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTUU Ha OpyTroi. Bujapl ciekTpoB
49 BosiHOBBIE cBOCTBA YacTULl. BOJHBI bubmuorexa [{OK

ne bpoiina. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM Jtyaniu3m. CrIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3ITYYCHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
PagIiOaKTHBHOCTH Ha YKHBBIC
OpraHu3MbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usinydenue

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepHsle peakunu. A nepHblii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUYECKHE aCEKThI SEPHON
SHEPreTHKU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpoHAa. MeTo1bl HAOMIOACHUS U
pErUCTpalK JIEMEHTAPHBIX YACTULL.
Kpyrisbiii cton «®yHnameHTanbHble
B3auMoAercTBud. ENTUHCTBO
(hbU3UYIECKOI KapTUHBI MUPaY

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAa4YeHHE acTpoHOMUHM. Bun
3B&3mHOrO Heba. Co3Be3aus, sIpKue
3BE3/IBI, INIAHETHI, UX BUIUMOE




nBrokenne. ConHeyHas cucreMa

56

Connne. ConHeuHas aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCIEN0BaTENbHOCTH. BHyTpeHHEE
ctpoeHue 3B&311. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]

58

Maineunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne u nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TATAKTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

62

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B YKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIOBeKa

63

O6o6maromuit ypok. Pois u Mmecto
($U3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa




64

O6o06maromuit ypok. Poib
¢uznveckoii Teopun B HopMupoOBaHUH
MPEJCTaBICHUN 0 (PU3UUECKOM
KapTHHE MHpa

65

O6o06maromuii ypokx. Mecto
(hbU3UYECKOI KapTUHBI MUPA B 00IIEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUIA O IPUPOJIC

66

PesepBHbIil ypok. MarautHoe noie.
DneKTpoMarHuTHasi MHAYKLHS

67

PesepBHbiii ypok. OnTrka. OCHOBBI
CHelHalbHON Teopun
OTHOCUTEITLHOCTH

68

Pesepnsiii ypok. KBantoBas (usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKH

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

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

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax poidb © MeCTo (HU3UKH B
(GbopMHpPOBaHUN COBPEMEHHON HAyYHOH KapTHHBI MHUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU

Joneun

10.2

YuuThIBaTh I'paHULBl IPUMEHEHHS] U3YUYEHHBIX (PU3MUECKUX MOJENIEH:
MaTepuaibHas TOYKa, MHEPIHaJbHAas CHCTEMa OTC4éTa, abCOIIOTHO
TBEPAOE TEJO, UACATIBHBINA I'a3; MOACIN CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPABIX TeEJ, TOYECUHBIM DSJEKTPUYECKUH 3apsl — IpU PELIECHUU

¢duznyecKux 3a1a4y

10.3

Pacno3naBaTth ¢usnveckue sABICHHUS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KUHETHYECKON Teopuun
CTPOCHHSI BEIIECTBA M  DIIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKECHHE, CBOOOJIHOE MaJCHUE
TeJN, JBUXKEHHE 110 OKPY)KHOCTH, HMHEpIHs, B3aUMOJEHUCTBUE TEIl;
mudpdys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe oObEéMa Tel TNpU  HArpeBaHHUH
(oxJak7ieHuu), TETUIOBOE€ paBHOBECHE, HCHApeHue, KOHISHCAINS,
MJIaBJCHUE, KpUCTAJUIM3alus, KUIIEHHWEe, BIAXKHOCTh BO3/YXa,
MOBBIIICHNE ABJICHUSI Ta3a MPU €T0 HATPEBAHUH B 3aKPHITOM COCYIE,
CBS3b MEXJAY IapaMeTpaMu COCTOSHHS Ta3a B H30MPOIeccax;

QJICKTpU3alunA TCI, B3aUMOJICHCTBUEC 3apaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWJIA, WMIYJIbC Tela, KUHETUYeCKas DJHeprus,
NOTEHIMAJIbHAsE dJHEeprus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIITHOCTb; TIPY ONKUCAHUU NPABHIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCIOJIb3YEMBIX BENMYMH, MX OOO3HAU€HUsT M €JAMHHULbI, HaXOAWUTh
(bopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUYHHY C JAPYTUMU

BCINYHNHaAMH

10.5

OnuceBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T W TEIUIOBBIC




ABJICHUS, UCIOJb3ys (PU3NYECKUE BEIMUYMHBL: JIaBICHHE Trasa,
TEMIIepaTypa, CpPEIHssl KHUHETUYECKass DSHEpPrusl XaoTHYECKOIO
JBWKEHUS MOJIEKYJ, CpEAHEKBaJIpaTH4HAs CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHss HHeprus, pabora rasa,
KOA(GOUIMEHT I0JIE3HOI0 JEHCTBHS TEMJIOBOrO JBUraTels; IpH
ONMCaHUU IIPaBUIIbHO TPaKTOBaTh buznyeckuit CMBICI
UCIIOJIb3YeMBbIX BEJIMYMH, MX OO0O3HAUEHUS M EIUWHUIBI, HAXOAUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIHMUUHY C IPYTUMHU

BCJIMYHMHaAM

10.6

OnucelBaTh M3y4yEHHBIE D3JEKTPUYECKUE CBOWCTBAa BELIECTBA U
DIIEKTpUYECKUE  sABJIEHUS  (MIPOLIECCHI), HCIONB3Yyd  (uU3NUECKUe
BEJIMYMHBI: JNEKTPUYECKUN  3apsill,  JJEKTPUUECKOe  TOJIe,
HanpspKEHHOCTh  TOJIS, IMOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IHpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOJIb3YEMBIX
BEJIMYMH, HUX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaThb (HOPMYIIBI,
CBSA3BIBAIOIIME JAaHHYIO  (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHaM3UpPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCHOJb3Ys
¢du3nyeckre 3aKOHbI M MPUHIMIBI: 3aKOH BCEMUPHOTrO TsArorexus, I, I
u Il 3akonbr HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW 3HEpruu,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYNEPIO3ULIUN CUJI, TPUHLIUIL
paBHOINIPaBUsl HMHEPLUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJSIPHO-
KMHETUYECKYI0O TEOPHUIO CTPOEHHs BEILIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpellHEel KWHETHMYECKOM SHEpPIrUu TEIJIOBOTO JBUKEHMSI MOJIEKYI C
a0COJIIOTHOW TeMITepaTypoi, MEPBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXpaHEHMs DJIEKTPUUECKOTO 3apsaa, 3akoH Kynona; mnpu 3TOoM
pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC IMPUHIUIIBI JIeNCTBUSA MallluH, HpI/I60pOB n
TCXHUYCCKUX yCTpOﬁCTB; pa3jindatb YCIOBHA HUX 0€30I1acHOTO

HCIIOJIBb30BaHUs B HOBCGI[HGBHOﬁ KHU3HU

10.9

BBITIOTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PH3NICCKUX SBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHUN; TpH
3ToM (opmynupoBaTh mTpodieMy (3a7ady) W THUIOTE3Y Yy4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEAJIOKESHHOTO

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

10.10

OCYIJ_IGCTBJ'I}ITB npsIMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBINA CIIOCO0 H3MEPEHUs U




HCIIOJb30BaTh U3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PUINYCCKUMHU BEIUYUHAMH C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHHH; TPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3y/bTaThl IOJIYYCHHOW 3aBUCHMOCTH
(GU3HYECKUX BEITUYHMH B BUC TAOIUI ¥ IpadUKOB, AeTIaTh BHIBOJBI 110

pe3yJsibTaTaM MCCIE10BaHUs

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  Tpylda TMPU  MPOBEICHUHU
UCCIICIOBAaHUI B paMKax Yy4eOHOro SKCHEpUMEHTa, y4deOHo-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemarp pacuérHbie 3aauul ¢ SBHO 3aJaHHOW (PM3MUYECKON MOJEIbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7aud  BbIOMpATh  (DU3UYECKYIO MOJENb, BBIICTATH
buznueckue BeMUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE TSl €€ pelIeHHUs,
MIPOBOAMTH PACUETHI M OIICHUBATh PEATLHOCTH MOJYYEHHOTO 3HAUCHUS

(U3UYECKOIN BETMYUHBI

10.14

Pematsn Ka4CCTBCHHBLIC 3aJa4du: BBICTpAUBATb JIOTN4YCCKHU
HCIIPOTUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOfI Ha N3YUYCHHBIC

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

10.15

Hcnonb3oBaTh HOpU  peLIEHMHM Y4eOHBIX 3aJjau  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpPIIpETallUd U TMPEJCTaBIECHUS Y4YEOHOH M Hay4dyHO-TIONMYJSpHOU
uH(pOpMaLY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH IMMOJIYH4aCMYHO HH(bOpMaIlHIO

10.16

[TpuBoauTE TpUMEPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (PM3MKE B IMOBCEIHEBHOMN
JKU3HM JUTsl 0OecTieueHnst 6€30macHOCTH TpU OOpalieHuu ¢ mpubdopaMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpaHCHUA 30pOBbA H

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

10.18

PaGoTaTh B rpynime c BBINOJIHEHUEM PA3IHYHBIX COLUAJIBHBIX POJIEH,
IJIaHUPOBaTh  pabOTy  TPYNIbI, PaIlMOHAIBHO  pacHpenensiTh
00s3aHHOCTH ¥ IUIAHUPOBATh JESATENBHOCTh B HECTaHJIAPTHBIX
CUTyallUsX, aJeKBaTHO OLIEHMBATh BKJIaJ KaXJOr0 M3 YYaCTHUKOB

TPYIIIBI B pelIEHHEe paccMaTpUBaeMoil mpooieMbl




11 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

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

111

JleMoHCTpHpOBaTh Ha TMpUMEpPax poidb W MeCTO (PU3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUW, B IPAKTHYECKON JEATEIbHOCTH

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

11.2

VYYuTeIBaThH Ir'paHulbl IPUMEHEHUA HU3YUYCHHBIX (bl/IBI/I‘IeCKI/IX MOHCHCﬁZ
TOYCUHBIN BJIGKTpI/I‘IeCKI/Iﬁ 3apsan, AACpHasaA MOACIIbL aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHNH (PU3NYECKHUX 3a1a4d

11.3

PacrioznaBate (usnyeckue sBieHHUS (TPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 33aKOHOB  DJIGKTPOJMHAMUKA W  KBAHTOBOW  (PHU3UKU:
AJIEKTPUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOC, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
DJIEKTPOMArHUTHAs WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIs Ha
MPOBOJAHMK C TOKOM W JBFIKYIIUKCSA 3apsij, JJICKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETA,
OTpaKEHHE,  TpeloMIIeHHue, UHTephepeHIus,  Iupakuus |
HOJISIpU3allUsl CBETa, JMCIEPCUsi CBETa, (OTOIEKTPUUYCCKHH IPPEKT
(potorddexr), cBeTOBOE MaBICHWE, BO3HUKHOBEHHE JIMHEMYATOTO
CHEeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh  WM3yYEHHBIE CBOMCTBa  BemIeCTBA  (DIIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, IEKTPUUECKYIO MPOBOJIUMOCT Pa3THIHBIX
Cped) M DJIEKTPOMArHuWTHbIE SIBIEHUS (IPOLIECCHI), HCHOIb3Ys
¢u3nyeckue  BEIMYMHBL:  DJIEKTPUUYECKMH  3apsa, Ccuila  ToKa,
DIIEKTPUUYECKOE  HANPSHKCHHE,  DJIEKTPUYECKOE  CONPOTHBIICHUE,
pazHocTh moTeHImanos, JJIC, paboTa TOka, UHIYKIUS MAarHUTHOTO
nmons, cuiaa Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
SHEPIus HJIEKTPUUECKOTO0 M MAarHUTHOTO TMOJIeH, MEepHoJ] M 4acToTa
KoJieOaHuit B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B TMpoIiecce
TapMOHHMYECKHUX AIEKTPOMATHUTHBIX Kosie0aHuH, boxycHoe
paccTosHWE M ONTHYECKas CWiIa JIMH3BI; MPU ONMUCAHUU MPABUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIHYMH, HX
0003HAaueHWsI W EIWHHIBI;, YKa3biBaTh (OPMYIBI, CBS3BIBAIOIIHE

JaHHYI0 (PU3NYECKYIO BETUUYHUHY C JPYTMMH BETUYMHAMU




115

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA U IMPOLECCHI, UCIIOJIb3Yys
(I)I/I3I/I‘-ICCKI/IG BCIIMYUHLBI: CKOPOCTH 3JICKTPOMArHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC (1)OTOHa, nepuona
nmojypacmnaga, OSHEPTUA CBA3HM ATOMHBIX AA€p, IIPH OIIHMCAaHUU
IIpaBHUJIbHO TPAKTOBATb (bH3H‘I€CKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘ICCKYIO BCIIMYMHY C APYIUMU BCIMYNHAMU, BBIYHUCIIATH

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

11.6

Ananu3upoBath (PU3MYECKHE TPOLECCHl W  SABICHHS, HCIOIb3YS
¢usnueckue 3aKOHBI M OpUHIUNBL  3akoH Oma,  3aKOHBI
IIOCJIEA0BATEIBHOIO U IApaJJICIBHOTO COEAWHEHHS IIPOBOJHHKOB,
3akoH Jxoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLUH, 3aKOH
IIPSAMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBl ~ IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
doro3dexra, 3aKOH COXpaHEHUS DSHEPIMH, 3aKOH COXPAHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHMsI DJJIEKTPUYECKOTO 3apsAja, 3aKOH
COXpaHEHUs  MaccOoBOIO  4YMcCia, mocryiaarel  bopa,  3akoH
PaAMOAaKTUBHOIO pacnajga; TMpH DSTOM  pa3jIndaTh  CIIOBECHYIO
(GOpMYyIUPOBKY 3aKOHA, €r0 MaTEMaTUUYECKOE BBIPAXKEHHE U YCIOBHS

(rpaHMIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGIIGJI?ITI) HaIlpaBJICHUC BCKTOpPAa HWHAYKIOUHW MArHuTHOIO I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

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

3€pKajoM, TOHKOW JINH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0OBAaHUIO (PU3NYECKUX SBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPH
3ToM (GOpMYIUpOBaTh MpoOJeMy (3a7ady) W THUIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTb  YCTaHOBKY W3  TPEAJIOKESHHOTO

060p}/'I[OBaHI/I}I, MMPOBOAUTD OIIBIT U (bOpMy.]'II/IPOBaTB BBIBOBI

11.10

OcyuiecTBisITh NpsIMBIE W KOCBEHHBbIE HW3MEPEHMsI (PU3MUECKHX
BEJIMYMH; IPU 3TOM BHIOMpATh ONTUMANbHBINA CIIOCO0 U3MEpPEHMs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbI OICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSIMBIX ~ M3MEPEHUH; TPH DITOM KOHCTPYHPOBATH YCTAaHOBKY,
dbukcupoBaTh pPE3yIbTATHl MOJYYEHHOH 3aBUCHMOCTH (PU3UUECKHX
BEJIMYMH B BUJE TAONIUIl U TPadUKOB, JIENaTh BBIBOJBI IO pe3yIbTaTaM

HCCIIEIOBAHUS

11.12

Cobmtoate mpaBuiia 0€30MacHOTO TpyAa IMpH  MPOBEIECHUHU




WCCIICIOBAaHMN B pamMKax y4eOHOro DSKCIIEpUMEHTa, y4eOHO-
HCCHGI[OB&TCHBCKOﬁ u HpOGKTHOﬁ ACATCIIBHOCTHU C HUCIIOJIB30BaHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

11.13

Pemate pacuérHple 3aauu C SBHO 3aJlaHHON (DM3UYECKON MOJIEIIBIO,
UCTIONB3YS (PU3WYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaH3a
YCIIOBUSL  3a/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
bu3uYecKue BEMMYUHBI U (HOPMYJIBI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl M OIEHHWBATh PEANTBHOCTH MOJYYCHHOTO 3HAYCHUS

(bU3HYECKON BETMIMHBI

11.14

Pemarp ~ kauecTBeHHBbIE  33/ayu: BBICTpAauBaTh  JIOTMYECKU
HEIPOTUBOPEUHMBYIO LIEMOYKY PACCYXKICHHUM C OMOpOil Ha M3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘I€CKI/IC SBJICHUA

11.15

Hcnonp30BaTh MpU  pELIEHUH Y4EOHBIX 3aJad  COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpHpeTallud M MNpeJCTaBiIeHUs Y4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLMY, MOJYYEHHOW M3 Pa3IMYHbIX HCTOUYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATh M0JIy4aeMyl0 HH(pOpMaIuIo

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUS MaIlNH, MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX O€30MACHOTO HCIIOJIIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOekHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE IPOIIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (PM3MKE B IMOBCEIHEBHOMN
JKU3HM T oOecrieueHrs 6€30macHOCTH TP OOpaIIeHUH ¢ pudopaMu
U TCEXHHUYCCKUMU YCTpOﬁCTBaMH, AJid  COXPAaHCHUSA 30pOBbA U

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

11.19

PaGotate B TpyImie ¢ BHINOJIHEHUEM DPA3IUYHBIX COIMAIBHBIX POIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palMOHAIBHO  paclpenessiTh
00S3aHHOCTM U  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalusX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXXAOT0 U3 YYaCTHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMoi MpooOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3ziena

Kox npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHUW A

11

®uzuka — Hayka o 1npupoae. Hayunbie
METO/Ibl TTO3HAHUSI OKpY»Karomiero mupa. Poib
JKCIIEPUMEHTa M TEOpHUH B  Ipoliecce

MIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (GU3NYECKUX SBICHUA U
npoueccoB. Hayunsie runores3sl. @uzndeckue
3aKOHBl U TEOpUHU. ['paHULIbI PUMEHUMOCTHU
(bU3IIECKUX 3aKOHOB. [TpuHIMDI
cooTBeTcTBUs. Pomb u Mecto ¢Qusuku B
dbopmMupoBaHUHT COBPEMEHHOM Hay4YHOU
KapTHUHBI Mupa, B IPaKTUYECKON

HEATENbHOCTH JIOAEH

MEXAHUKA

#HPari#KUTHEMATUKA

211

Mexaanu4deckoe JBHKCHHC. OTHOCHUTENBHOCTh
MEXaHUYCCKOI'0 JIBUKCHUS. Cucrema orcuéra.

Tpaexropust

2.1

212

[Tepemeriienne, cKOpocTh (CPEAHSSI CKOPOCTb,
MTHOBCHHass  CKOPOCTh) U YCKOpPEHHE
MaTCpI/IaHBHOﬁ TOYKH, UX IMPOCKIUHU HA OCH
CUCTEMBI KOOp/IMHAT. CrnoxeHnue

MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

2.13

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JBUKECHUE. I'paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, yTH nu epeMEICHUS

MaTepHaHLHOﬁ TOYKHU OT BPEMCHHU




214

CBobOogHOE TIazicHre. Y CKOpeHHE CBOOOIHOTO

majgeHust

2.15

KpuBonuneiinoe paBuwxenue. PaBHOMepHOe
JIBIDKEHME  MaTepuajlbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHAs
CKOPOCTb. ITepuon u qacToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKCHUE CHApsAOB, LECMHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTnueckue paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKY MYyTSIMH, IIPOUIEHHBIMU
TEJIOM 34  IIOCIIEOBAaTEIbHBIE  PABHBIC
MIPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JIBIDKEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
Hyl0. V3yueHne ABMKEHUS IIapuKa B BSI3KOU
JKUAKOCTU.  M3ydyeHWe  JBWIKEHHS  Tela,

6pOIJ_IeHHOFO TOpU30HTAJIBHO

2.2

#i#HPariH# IMHAMUKA

221

[TpuHnmn OTHOCHUTEIILHOCTH INanmunes.
IlepBbiii 3axkoH Herorona. HMuepuuanibHble

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHiun cyneprno3unuu

CHII

2.2.3

Bropoii 3akoH HproToHa 111 mMaTepuanbHOU
TOYKM B HWHEPLMAIBHOW CHCTEME OTCUETA
(UCO). Tperuit 3akon Herlotona s

MaTCpHAJIbHBIX TOUCK

224

3aKkoH BCEMHUPHOI'O TATOTCHUA. Cuna TSHKeCTH.

HepBaﬁ KOCMHUYCCKast CKOPOCTb. Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJNBKEHUS W  CWJIA  TpPEHUS  IOKOS.

Koaddumment tpenns. Cuiia conpoTUBIECHUS




IIpu ABUKCHUU TCJIa B ) KUAKOCTU HUJIN T'a3C

2.2.7

HOCTYHaTeHBHOG " BpamaTCJIbHOC ABHIKCHUC

a0COJIIOTHO TBEPAOTO Tea

2.2.8

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

2.2.9

TexHuueckue  yYCTpPONCTBA:  MOIIMITHUKH,

JABMIKCHUC NUCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTdeckune paboThl. M3yueHue NBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JIEHCTBUEM HECKOJIbKMX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B J1eOpPMHUPYEMO TPY>KUHE U PE3HHOBOM
oOpaslie, OT BEIMYMHBI HX AePOopMaIliH.
HccenenoBanue ycinoBuil paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BPAlICHHA

2.3

###Par#H#3AKOHBI COXPAHEHUA B MEXAHUKE

I/IMHYJIBC MaTepHaHBHOﬁ TOYKH, CHCTCMBbI

231 MaTepuaibHbIX TouyeK. MMnynsc cuisl u
M3MEHEHUE UMITyJIbCca TeJla
239 3akoH coxpaHeHuss ummnyinsca B HCO.
o PeaxTnBHOE ABMKEHIE
2.3.3 Pa6oTa cribl
234 MOIIHOCTE CHUIBI
235 Kunernueckas sHeprusi MaTepuagibHOU TOUYKH.
o TeopeMa 0 KHHETHUECKOW SHEPTUH
[TorenmmansHas osHeprusa. I[loTeHumnanbHas
236 SHEPrus yIpyro nedhopMUPOBAHHOM
o npykusbel. [loTeHIManpbHas DSHEPrUs Tena
BOJIM3U MOBEPXHOCTH 3EMIIU
[loTeHnmanbHbIE W HEMOTCHIIUAIBHEIC CHIIBI.
937 CBsi3p paboThl HEMOTCHIIMAIBHBIX CHJI C

N3MCHCHHUECM MEXaHUYeCKOM OHCPIrun

CHCTCMBI TECII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKOHN SHEPrUun

2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
239 TexHuueckrue yCTpOMCTBA: JBUKEHHUE DaKeT,
o BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue paboTel. W3yueHnue cBs3u
23.10 CKOPOCTEMl TeJl TMpu HEyNpyroMm yaape.

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

U3MEHEHHEM MEXaHHMYISCKOM OHCPIHUHU TCJIa

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

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

3.11

OcHOBHBIE MIOJIOKECHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH. BpoyHoBckoe
newkenue. udpdysus. Xapakrep IBUKECHUS U

BSaHMOHCﬁCTBHH YHaCTHUll BE€IICCTBA

3.1.2

Mopenu CTpoeHuss Ta30B, KUAKOCTEH U
TBEPABIX Tel W  OOBACHEHHE CBOWCTB

BCIICCTBA HA OCHOBC 3THUX MOI[C.]'ICIZ

3.13

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHast ABoraapo

3.14

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus

3.15

Mopnens  upeanpHoro  rasza.  OcHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOTO Ir'a3a

3.1.6

AOcoroTHas TeMIiepaTypa Kak Mepa CpeIHen
KMHETUYECKOW SHEPTrUuu TEIUIOBOTO JBIKEHUS

yactul rasa. [lIkama temneparyp KenbpBuna

3.1.7

Vpasuenne Kianeiipona — MeHnaeneesa.

3akoH /lambToHa

3.1.8

I"azoBbIe 3akoHBI. M30mporiecchl B Ua€aIbHOM
ra3e ¢ MOCTOSTHHBIM KOJMYECTBOM BEIIECTBA!

u30TEpMa, U30X0pa, U300apa

3.1.9

TexHuueckue  ycTpoOHCTBa: TEPMOMETD,

O6apomeTp




3.1.10

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

Pa3spEeKEHHOIO ra3a

3.2

OCHOBbI TEPMOJJMHAMUMKHA

3.21

TepmonnHamuueckass cucremMa. BHyTpeHH:A
DHEPrusl TEPMOAMHAMMYECKOM CHCTEMBI U

CIIOCO0BI €€ U3MEHEHUS

3.2.2

KonuuectBo Temnotel u pabota. BHyTpenHss

SHEPIHiA OAHOATOMHOI'0 NACAJILHOTO Ira3a

3.2.3

Bunapl Temnonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, M3Ty4eHHe. TernoéMKOCTh Tena.
VienpHast TEIUIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpEaAavC

3.24

IlepBbIil 3aK0H TepMoauHaMUKU. [Ipumenenne
IIEPBOTO 3aKOHa  TEPMOJUHAMUKHU K
u3onpoueccam. I'paduueckas MHTEpIIpETAUL

paboTHI Ta3a

3.25

TermoBble mamuHbl. [IpUHIUMIBL JIEWCTBUA
TerioBbIX MamuH. [IpeobpazoBanus sHEpruu
B TemioBbIXx MammHax. KoapduuueHt
nosiesHoro  geiictBus  (manee —  KIIM)

ternoBoil mammHbl. [{ukn Kapuo u ero KI1J|

3.2.6

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

HpO6J'ICMBI TCIIJIOSHCPTCTUKHU

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTaTeIlb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[TpakTueckue pabotsl. 3mepenue ynenbHOU

TETUIOEMKOCTH

3.3

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

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u KoHneHcaus. Vicnapenue
" KHTICHHE. VY nenbHast TEerIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPbI

KUIICHUS OT JaBJICHUA

3.3.2

AOComIoTHAsS W OTHOCHUTEIbHAsA BIIAXKHOCTh

BOo3ayxa. HacelienHslil map

3.3.3

Trépnoe TEJO. Kpucranimyeckue u
amopdHbie Tena. AHU30TPONHUS  CBOWCTB
KpPHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHallbl

3.34

IlnaBnenue wu KpucCTaJluiu3anus. Y nennHas

TeruioTa miasiaeHus. Cyonumanust

3.3.5

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHuyeckue YyCTpPOHCTBA: THUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MOJIyYEHHUsI COBPEMEHHBIX MaTepHalioB, B TOM

YHCJIC HAHOMATCPHUAJIIOB, 1 HAHOTCXHOJIOT'MH

3.3.7

[IpakTuueckue paboTHI. H3mepenne

BJIAJKHOCTH BO3aYyXa

OJIEKTPOAMMHAMUKA

4.1

###Par##OJIEKTPOCTATUKA

411

OnexTpu3anys Tea. JNeKTpudeckuil 3apsan. Jlsa

BU A SJICKTPUYCCKHUX 3apsA10B

412

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

MOJTYTPOBOTHUKH

413

3akoH COXPAHCHUS DJICKTPUUICCKOI'O 3apaia

414

B3aumopeiictue 3apsnoB. 3akoH Kynona

4.1.5

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

QJICKTPHUYCCKOTO ITOJIA

4.1.6

PaGota cHI  3IEKTPOCTATHYECKOTO  TIOJSL.

Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

4.1.7

HpOBOJIHI/IKI/I U OUBJICKTPUKHU B IOCTOSIHHOM




SJICKTPUYCCKOM II0JIC. I[I/IBJICKTpI/I‘-IGCKaSI

MIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 ONEeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCaTopa.
DHeprus 3apsHKeHHOr0 KOHAeHcaTopa
TexHuueckue  ycTpOWCTBa:  AJIEKTPOCKOII,
419 AIIEKTPOMETp, DJIEKTpOCTAaTUYECKas 3aluTa,
o 3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [TpakTueckue paboThI. N3mepenue

BJ'ICKTPOéMKOCTI/I KOHJACHCATOpa

4.2

HH#HPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

VYcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTOSIHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma Ji1s yyacTka Lenu
423 DJNEeKTpUYEeCKOe COMPOTUBICHUE. Y AEIbHOE
o CONPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaiebHOe,
o CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOMHOCTD 3JIEKTPUYECKOTO TOKA
anekTponaBrkymas cuna (mamee — JJC) u
427 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHMKA TOKA.
o 3akoH Oma I TOJNHOM  (3aMKHYTOM)
anekTpuueckoit rienu. Kopotkoe 3ambikaHue
DNeKTpOoHHas POBOJUMOCTb TBEPBIX
428 METAJUIOB.  3aBHCHMOCTH  COIPOTHBIICHUS
o METaJIOB oT TEeMIIepaTyphbl.
CBepXnpoBOIUMOCTD
429 Onektpuueckuii Tok B Bakyyme. CBoiicTBa

AJIIEKTPOHHBIX ITyYKOB




4.2.10

[TomynpoBonuuku. COOCTBEHHAS U TPUMECHAs
MPOBOJUMOCTh MOJYIPOBOAHUKOB. (CBOICTBA

p-n nepexoaa. [TomynpoBogHUKOBEIE TPUOOPHI

4211

OJIEKTPUUECKUIT  TOK B DJIEKTPOJIMUTAX.
DNEKTPOIUTHYECKAS JIUCCOLAIINSL.

DIIEKTPOIN3

4.2.12

DJIEKTPUYECKUI TOK B rasax.
CaMocCTOsITeIbHBIE U HECaAaMOCTOSITEJIbHBIN
pa3psan. PasnuuHble THUIBI CaMOCTOSITEIBHOTO

paspsaa. Mouaus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBa: amIepMerp,
BOJITMETP,  pEOCTaT, MCTOYHUKH  TOKa,
AIIEKTpOHArpeBaTelbHbIe npuOopHI,
AJIEKTPOOCBETUTENbHbBIE TPUOOPBI, TEPMOMETP
COTPOTHUBIICHUS, BaKyyMHBII U0/,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJIYHPOBO,Z[HI/IKOBHﬁ Au0o4, raJlbBaHHMKa

4.2.14

[IpakTuueckue paboTHI. N3yuenue
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne OJIC wuCTOYHMKA TOKa U €ro
BHYTPEHHETO comnpoTuBieHus. Habmionenue

QJICKTPOJIN3a

11 KUIACC

Kon Koanposepsiemoro
pasaeina 3JIEeMEHTa

HpOBepHeMble JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

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

43.1

IlocTtossHHBIE MaruuThbl. BzaumonencTBue

IIOCTOSSHHBIX MarHuToOB

4.3

4.3.2

MaruutHoe Tmone. BekTop MarHuTHOM
vHayKuu.  [IpuHIunm — cynepro3uuuu.

Jluann marantHOM wMHAYKnuu. Kaprtunaa




JIMHUM  MAarHuTHOM  MHAYKUUMHU  TOJIA

IIOCTOSHHBIX MarHuToB

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

IIPOBOAHHMKA M 3aMKHYTOI'O KOJIBIIEBOI'O

433 MIPOBOJIHUKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuinia AMriepa, €€ MOJlyJIb M HaIPaBJICHHUE
Cuna JlopeHnua, e€ MOAyJb U HalpaBJiEHUE.
JIB>xeHHe  3apsyKEHHOM  4YacTULbl B
433 OZIHOPOJHOM MAarHuTHOM mone. PaGora
cuiibl JIopeHiia
4.3.6 SIBneHune 3MeKTpOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MArHUTHON MHIYKLIUHU
O/1C unaykuuu. 3aKOH 31€KTPOMarHUTHOU
4.3.8 nHaykiuu dapanes
BuxpeBoe »anexrpuueckoe mnose. IJ(C
MHIYKUUA B TIPOBOJHUKE, JBIXKYLIEMCS
439 MOCTYIATENHbHO B OJJHOPOTHOM MarHUTHOM
nose
4.3.10 [TpaBuno Jlenmna
NHayKTUBHOCTB. SIBIIEHME CAMOWHIYKIUH.
4.3.11
S/1C camonHIyKIUHU
DHeprusi MarHUTHOTO TIOJNsI KAaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHudeckne  yCTPOWCTBA:  IIOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMATHUTHI,
4.3.14
AJIEKTPOIBUTATETb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS 11€Yb
[IpakTrueckue paboTHL. N3yuenne
4.3.15 MarHMTHOTO TIIOJA KATyIIKH C TOKOM.

UccnenoBanue neiicTBHA  HOCTOSHHOIO




Mar"Hura Ha paMmky ¢ TokoM. MccnenoBanue

SABJICHUS BHCKTPOMal"HI/ITHOI\/'I HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarensnas cucrema. CBOOOIHEBIE
konebOanus. ['apMoHMuecKue KoyieOaHUs.
[lepron, yactora, amiumatyna U (dasa

KoJiebanuil

5.1.2

IIpyxuHHBI MasTHUK. MaremaTu4ecKkuin

MasTHHK

513

VYpaBHEHHE TapMOHHMYECKHX KOJeOaHUi.
Kunematuueckoe u JIMHAMHYECKOE

OIMCaHUE KOJIe0ATEIbHOrO ABUKEHUS

5.14

[TpeBpamenue SHEPTUH npu
FapMOHMYECKUX  KOJIEOaHUSX. Cas3p
aAMIUTUTY/bI KoJieOanuit UCXOIHON
BEJIMYMHBI C aMIUIMTYyJaMU KoJjieOaHui eé

CKOPOCTHU U YCKOPCHUA

5.15

Konebarenbupiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIC KoJIeOaHus B
UJealbHOM  KOJe0aTebHOM  KOHTYpe.
AHaJOTUST MEXKIYy MEXaHHYECKUMH |
AIEKTPOMArHUTHBIMU KOJIEOaHHUSIMH.

®opmyna Tomcona

5.16

3akoH COXPAHCHUSA SHEPruu B HUACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BbiHyX/1€HHbIE MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. Pe3onancHas KpHUBasl.
By aeHHubie JJIEKTPOMarHUTHHIE

KoOJIeOaHUS.

5.1.8

Ilepemennbit  TOok.  CHHYCOMAAIBHBIN

HCpCMCHHLIf/'I TOK.

5.1.9

MomHocTh IIEPEMEHHOI0 TOKa.

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




CHJIBI TOKA W HAITPAKCHU A

5.1.10

Tpaucdopmarop. [IpousBoacTso, nepenaua
U MoTpebsieHne 3JIEKTPUUECKON HSHEPrUu.
OKOJIOTUYECKUE PUCKU MPU IPOU3BOICTBE
AIEKTPUYECKON SHEPIuH. Kynerypa
MCII0JIb30BaHUs AJIEKTPO3HEPTUH B

HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
SIEKTPUICCKHIA 3BOHOK, JIMHUA

QJICKTpoIepcaavd

5.1.12

[Ipaktnueckue pabotel. MccrnenoBanue
3aBUCUMOCTH TE€pUOJa MajbIX KoJieOaHUN
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
LeNu U3 IMOCIEN0BAaTeNIbHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

5.2

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, yCIIOBUS
pacnpoctpanenusi. [lepuon.  CkopocTh
pacrpoCTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHI)Ie H IPOJOJIbHBIC BOJIHEBI

5.2.2

###Par## Nurepdepenuus u nudpaxuus

MEXaHUYCCKHUX BOJIH

5.2.3

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

Beicota Tona. Tem0p 3ByKa

524

DNIeKTPOMarHuTHbIE  BOJIHBL. Y CIIOBUSA
W3JIy4eHHUS]  AJIEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenTanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€

525

CBoifcTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXCHUE, MPEIOMIICHHE, MOJSpU3aIns,
mudpakuus, uHTepdepenuus. CKOpoCcTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixama 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAriuTHBIX BOJIH B




TEXHHUKE U OBITY

5.2.7

[IpuHUUIIBI PagUOCBA3M U TEJIEBUJICHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIICH Cpe/Ibl

5.2.8

TexHu4eckue YCTpPOWCTBA: MY3bIKAJIbHbBIE
UHCTPYMEHTBHI, yJIBTpa3ByKOBas
JMarHOCTHKAa B TEXHUKE M MEIULMHE,
pamap,  paguONpUEMHHUK,  TEJIEBU30pP,

anTeHHa, Tenedon, CBY-meup

5.3

#HH#HParHH#HOITTUKA

531

[IpssMonMHEHOE PacIpOCTpPaHEHUE CBETa

B oAHOpOoAHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHMS
csera. [loctpoeHne M300pakeHN B IIIOCKOM

3epKasie

5.3.3

[penomienne cBeTa. 3aKOHBI TPETOMIICHHS
CBeTa. AOCOJIOTHBIHI [10Ka3arelb

IMpCIIOMJICHUA

5.34

ITosmHoe BHYTPEHHEE OTpaXKEHUE.
IIpenenbHbIl yroJl MOJHOIO BHYTPEHHETO

OTPAKCHUSA

5.35

Hucnepcuss  cBera. CIOXHBIM  cOCTaB

oenoro ceera. L{Ber

5.3.6

Cobuparonyie ¥ paccerBaOIINe JUH3BI.
Tonkas nuH3a. POKYCHOE PACCTOSHUE U
ONTHYECKass  CWia  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHn B COOMPAIOIINX
n pacceuBaromux JauH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIMYCHHE, JaBacMoOeC

JIMH301

5.3.7

[Ipenenbl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WUntepdepeniuss  cBera.  KorepeHTHbIe

NCTOYHHUKH. YcaoBus Ha6J'IIOIlCHI/I$I




MaKCUMYMOB u MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a3HBIX KOI¢pCHTHBIX UCTOYHUKOB

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

TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusarus cBera

TexHudyeckue yCTpOWCTBA: OYKM, JIyIa,

doroanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, T paKIuOHHAS peiéTka,
TIOJISIPOH T
[IpakTuyeckne  pabOTHI N3mepenue

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOWCTB  W300paXeHW B  JIMH3AX.

Hab6nronenue aucnepcun cBeta

SJIEMEHTHI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnnBI TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. IToctynatsl TEOpHUH
6.1 OTHOCUTEJIbHOCTH: MHBAapUaHTHOCTh
MOJyJsl CKOpPOCTH CB€Ta B BaKyyMe,

MIPUHITATT OTHOCUTEILHOCTH DUHINITEHHA

6 OTHOCUTETBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemyieHHe BpEeMEHH U COKpaIlleHue
JUTHHBI
6.3 DHeprusi ¥ UMIyJIbC CBOOOTHON YaCTHUIIBI
CBsI3p Macchl C DHEpPTHEH W HMITYIHCOM
6.4 CBOOOJHOW YacTHILIbl. JHEPrus MOKOs
CcBOOOIHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
21 H#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 ®dotonbl. Popmyina [lnanka cBsi3u 3HEPTrUN




doroHa ¢ ero wyactoTod. ODHeprus u

HUMITYJIBC (JOTOHA

7.1.2

OTtkpeiTHE U UccaeaoBanue Gortodddekra.
Ombitet - AI. CroneroBa.  3aKOHBI

dboTtoaddekra

7.1.3

YpaBHeHue OHHIITEHHA hilae: ¢
dboTtodrddekra. «Kpacnas TPaHUIIA»

dororddekra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOenena

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: (OTOIIEMEHT,
(dboTomaTumK, COJIHCUHAs Oarapes,

CBE€TOOHNOO

7.2

CTPOEHHME ATOMA

721

Monens atoma Tomcona. OnbITEI
Pesepdopaa o uccienoBaHuio CTpOSHUs

aToMa. HHaHCTapHaSI MOACIBb aTOMa

7.2.2

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

SHEPTUH aTOMa BOJIOPOA

7.2.3

BonHoBeie cBoiicTBa yactul. BomHbl 1€
bponns. KopnyckynspHo-BOIHOBOMI
nyamu3M.  Judpakuus 2IEeKTpOHOB Ha

Kpucrajuiax

724

CrnoHTanHoe U BBIHYXXJICHHOC H3JIYYCHHC.

YcTpolcTBO M IPUHIMIT pabOTHI J1a3epa

7.2.5

TexHUUecKkrne yCTpOMCTBA: CHEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabGotel. HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoabl HaOMIONEHUST M PETUCTpAIMU

SJICEMCHTAPHBIX YaCTHUI]

7.3.2

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

PaauOaKTHUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

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

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNIEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  [amma-
U3ITy4YCHUE. 3aKOH  paJAMOAKTUBHOTO

paciaaa

7.3.5

BHCPFI/IH CBA3HU HYKJIOHOB B aape.

Snepusie cuibl. Jledhekt Macco spa

7.3.6

}InepHHe pPCaKInu. IIGHGHI/IG U CHHTC3

saep

7.3.7

SAnepHsiit peaKTop. TepmosinepHbIi
cuHre3. IIpoOGneMbl M  HEPCHEKTHBBI
SAIEPHOM  DHEPreTUKU. DKOJIOTHYECKHe

ACIICKThI smepHoﬁ OHEPICTUKU

7.3.8

OnemeHTapHble  yacTHlbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTaIIbHbBIE

B3aUMOJICUCTBUSA

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, sAnepHBI  peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB YacCTHUI (mo TOTOBBIM

dororpadusm)

OJIEMEHTHBI ACTPOOU3UKU

8.1

Bun 3Bé3mHoro neba. Co3Bes3nmus, spKue




3B63,ZU>I, IIJIaHEThI, UX BUIUMOC IBHXKCHHUC

8.2

Comueunast cucrema. llmaHeTsl 3eMHOU
TPYIIIBL. IImaneTsI-ruranTel u ux
CIIyTHUKH, KapJIMKOBBIE IIaHEThl. Maible

Tenna CoIHEeYHOH CUCTEMEI

8.3

Connue, ¢orochepa u  armocdepa.

ConHeyHas akTUBHOCTh

8.4

Hctounuk sHeprun ConHua U 3B€311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
150:¢ B3aUMOCBSI3b. Hwnarpamma
«CTHEKTpaJbHBI  KJIacC — CBETUMOCTDBY.
3BE3pl  IVIABHOM  I10OCIIEIOBATEIILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIA

3B&3]] ITIaBHOM IOCICA0BATCILHOCTH

8.6

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

3BE3. DTaIbl )KU3HA 3BE3]I

8.7

Mneunsii  Ilyre — Hama T'anakrtuka.
CnupanbHass  crpyktypa  [anakTukwy,
pacnpeneneHue 3BE3N, Tra3a U IBUIN.
[Tonoxxenne wu pBwkenne ConHoa B
lamaktuke. Ilmockas wu  cdepudeckas

moacucTeMsl [ amakTuku

8.8

Tumer ramaktuk. PagmorajakThku U

KBa3apbl. YEpHBIE ABIPHI B AApax rajJakTHK

8.9

Bcenennas. Pacmupenune  BceeneHHON.
3akon XabO0ma. PasOeranme razakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nyyeHue

8.10

MacmirabHast ~ cTpyktypa  BcenenHoil.
Meraranaktuka. Hepeménnbsie npoGiiemsbl

aCTPOHOMHUHU




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

I'.4 Maxumes, @usuka 10kinace, 11kmacc.Mocksa «IIpocsemnienue» 2019

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1) Bubmuoreka I{OK https://m.edsoo.ru/ff0c2572
2) http://interneturok.ru/ru
3) http://elkin52.narod.ru
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