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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHUW M TpeOOBaHUM K pe3ysibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX IMPUIIOKECHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIOTIOIH30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTAaBICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyalMd MpaKkTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro KabuHeTa (M3MKH WM B YCIOBUAX HMHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTOpHOTO OOOPYAOBAHUSA JOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmMupoBaHue HHTEpeca M CTpeMJIEHUS OOYyYarOUIMXCs K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHUS KaK pe3yibTara HU3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

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

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB pEIIECHUS pa3IUYHBIX 337a4 C SBHO 3a/IaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

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

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIET0BATEILCKOH,
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 1o (QU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

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

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

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

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienne cKopocTy Ipu ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

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

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kocmuueckas
CKOpPOCTb.

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

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

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BemiecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cIOcO0bI €€ n3meHeHus. KonmmuectBo TemioTel U padota. BHyTpeHHs s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akOHAa TEPMOJIMHAMHKHU K u3ompoieccaMm. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod mamuHbl. I{ukn KapHo um ero ko3duimMeHT I0JIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOJYUYECHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTh  3nekTpuueckoro mojs. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 1Jis OJTHOM (3aMKHYTOM) AyiekTpuueckoi renu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopsie pabomboi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKUUU T0JIS TIOCTOSIHHBIX MarHUTOB.

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

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOJABIXKYINAsA CHIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHWTHOM
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHHS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTU4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

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

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

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

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

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue cBONCTB BhIHYXJICHHBIX KOJI€OaHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHUE, MOJISIpUu3anus, AU(pakiuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak UCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX — BOJIH: OTpaXkeHUE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

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

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie ¥ paccedWBaroniue JUH3BL. ToHKas juH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJE€HUU MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaAKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K8AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

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

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TeEepexoje aToMa C OJHOTO YpPOBHS JHEPTrUU Ha NApyroi. Bumbr
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHH4eCcKrue YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jlepext Maccel siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamophsie pabomol

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Bun 3BénHoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, IUIAHETHI, UX BHIAMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

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



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Pagunoranaktuku u kBazapsl. YEpHbIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee NOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKOW KapTUHE MHpaA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

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

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIHLHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOINIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TIJ100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpPENENATh 1NN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



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

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIUIMH B 00JacCTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th  HABBIKAMHM  IO3HABATENIIbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



UCIIOJIb30BaTh MPUEMBI Pe(IIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peleHns;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHI)KCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpM AaHAIN3E pe3yJbTaTOB
NEATEIBHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B mpouecce nOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS IMPOTPAMMBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOLIMOHAJIbHBIN WUHTEJIEKT, IIPEANOIararoIymi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MIOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUETh HAMPABICHUS PA3BUTHUA COOCTBEHHOW AMOIIMOHAIIBHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIICHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] MPU pelieHnn (PU3NIECKux 3ajad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKON TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIKEHUE, CBOOOJHOE TMaJieHue TeJ, IBUXKEHUE 10 OKPYKHOCTH, WHEpIuS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIAPEHUE, KOHACHCAIIWS, IUIABJICHUE, KPUCTAIIU3AllUS, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(bU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYECHUS W EIUHMUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrys XaOTHYECKOTO JIBMXKCHUS MOJICKYJ, CPEHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
0o0O3HAaueHUsT W EAWHUIBI, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIE, HAMPSXKEHHOCTD MOJIsA, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBIICHUS, UCIIONB3Yysl (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOro OJKCHEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTUYECKU HETIPOTUBOPEUHBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpYNNE C BBHITOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO siipa MpU pErieHUuU (HU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  pPa3JIMUHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIHUS MarHUTHOrO TMojs, cuia Awmmepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3BI, MPU OMHUCAHUM TPABUIBLHO TPAKTOBATH (PU3HUCCKHIA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITh HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl TPOBOIHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEITHHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC I e€ pEIIeHUs, MPOBOJUTH PACUEThl M OIEHWBATH PEATbHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHATU3UPOBATH MOJIy4aeMy0 HH()OpMAITHUIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPYKAMOIIETO0 MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPHUBACMON TTPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyecTBo
Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI YACOB JyekTpoHHbIe (U(PPOBBIE)
0
Beero o0pa3oBaTe/bHbIE Pecypchl

Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 2

Pasznen 2. MEXAHUKA
2.1 Kunematuka 5 bubnuotexka L{OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuoteka L{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHUS B MEXAHUKE 6 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKON TEOPUHU 9 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
3.3 ATPEraTHbIE COCTOAHMA BelecTsa. Pasonbie 5 bubmuoreka [1OK https://m.edsoo.ru/7f41bf72
nepexobl
Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpOCTaTUKA 10 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
4.2 HocTosumbiii snexTpuueckuii Tok. Toku B 12 Bu6miorexa LIOK https:/m.eds0o.ru/7f41bf72
Pa3NIUYHBIX cpeaax
Hroro no pazneny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KoimuecTBo
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI YACOB JyekTpoHHbIe (HU(PPOBBIEL)
o0pa3oBare e pecypc
Beero pa3oBaTe/ibHbIe pecypchl

Paznen 1. JIEKTPOANHAMUKA
11 MarauTtHoe nose. DJeKTpOMarHuTHas HHAYKIHS 11 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro no pazneny 11

Paznen 2. KOJIEBAHHUSA U BOJIHBI
2.1 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE KoJIeOaHus 9 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
2.2 MexaHuuyeckue 1 3JeKTPOMarHUTHHIE BOJIHBI S) bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
2.3 Onrtuka 10 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

Htoro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

3.1 OCHOBBI crielIMaIbHOM TEOPUH OTHOCUTEIBHOCTH 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOM ONTUKHU 6 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
4.2 CrpoeHune aToma 4 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 1p0 5 bubmuorexa [{OK https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 15
Pa3znea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
5.1 DeMeHTHl aCTPOHOMUU U acTPOPU3UKU 7 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
6.1 O6o0maromiee MOBTOPEHHE 4 bubnmuoreka [{OK https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KouunyecTBo 3J1eKTp0HHLIe unti)p()BLIe
N /m Tewa ypoka qacoB o0pa3oBaTe/ibHbIE pecypchbl
Bcero
®dusuka — Hayka o npupoje. Hayunbsie METOAbI MO3HAHUS OKPYKAIOILIETO bubmuorexa [JOK
1 1 .
Mupa https://m.edsoo.ru/ff0c32e2
2 Ponb u MecTo puszuku B GopMUPOBAHUN COBPEMEHHOM HAyYHOUW KapTHUHBI 1 bubnuorexa [JOK
MHpPA, B IPAKTUYECKOMN AEATEIbHOCTH JIFOAEH https://m.edsoo.ru/ff0c33e6
Mexanunueckoe 1BukeHue. OTHOCUTENBHOCTh MEXaHUUECKOTO IBHIKEHUS. bubnuoreka [IOK
3 1 .
[lepemenienue, CKOPOCTh, YCKOPEHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE PSIMOJIMHEWHOE ABUKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c372e
bu6mmoreka [JOK
6 CBoOomHOE majieHne. Y CKopeHue CBOOOTHOTO TaICHUS 1 https://m.edsoo.ru/f0c39cc
KpuBonunelinoe nBuxeHue. J[Br>keHre MaTepUaibHONM TOUKH 110 bubnnoreka [JOK
7 1 .
OKPY’KHOCTH https://m.edsoo.ru/ffOc3ada
8 [Ipunuun otHOCcUTENBbHOCTH ['anunes. HepuuraibHble CUCTEMBI OTCUETA. 1 bubnnorexa [JOK
ITepsriit 3ak0H HproTOHA https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [Ipunnun cynepno3uiiuu cui. Bropoit 3akon bubnmoreka [JOK
9 b 1 :
HerotoHa miia maTepuanbHON TOUKU https://m.edsoo.ru/ffOc3be8
. bubmuorexa [JOK
10 Tperuit 3akoH HeroToHA /11 MaTepUaIbHBIX TOYEK 1 https://m.edsoo.ru/f0c3bes
11 3akoH BceMupHoTO TsaroteHus. Cuna tspkectu. [lepBas kocMudeckast 1 bubnmoreka [JOK
CKOpOCTh https.//m.edso0.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ff0c3e18
13 Cwuia tpenust. Koaddunuent tpenns. Cuita CONpOTUBIICHHS TIPU 1 bubnmoreka [JOK

JBMXXCHHUH TCJIa B XKUAKOCTH UJIN I'a3c

https://m.edsoo.ru/ff0c3f76
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14 [ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa. 1 bubmuorexa [IOK
MowmeHT cuibl. I1nedo cumsl. Y cnoBus paBHOBECUs TBEPAOTO TEJIA https://m.edsoo.ru/ff0c41a6
15 HNMnynbsc MmaTepualbHOW TOYKH, CUCTEMBI MATEPUAIbHBIX TOYEK. 1 bubnuoreka [IOK
Nmnynbe cuiibl. 3aKOH COXpAaHEHUSI UMITYJIbca. PEaKTUBHOE IBUKEHUE https://m.edsoo.ru/ff0c43d6
16 Pa6oTa u MomHOCTE critbl. KuHeTHueckas 2Heprusi MaTepHUaIbHOW TOUYKH. 1 bubnmoreka [JOK
Teopema 00 U3MEHEHUM KMHETUYECKOM SHEPIrun https://m.edsoo.ru/ff0c4502
[TorenunaneHas sHeprus. [loreHnHanbHas SHEPIrus 0
17 nehopMUpPOBaHHOM I'II)]C)Y)KI/IHBI. HOTCHHI/I&J‘ILH&E 3Hep}$£1y;ena BOJIM3H 1 bubnmorexa LOK
https://m.edsoo.ru/ffOc461a
MOBEPXHOCTU 3EMIIH
[MorennmansHbIe 1 HENOTEHIMATbHBIE CHITBL. CBsI3b pabOTHI 56 OK
18 HEMOTEHUUATbHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUU CHCTEMBbI 1 " J_IHOTeKa 1
. https://m.edsoo.ru/ff0c478¢c
TeN. 3aKOH COXPAaHEHHs] MEXaHUYECKON IHEPTUU
JlaboparopHas pabota «lccrnenoBanue cBI3u pabOThI CUJIBI C
19 M3MEHEHHUEM MEXaHUYECKOUW SHEPruu Tejla Ha IPUMEPE PACTAKEHUS 1
PE3UHOBOTO KIyTa»
20 KonrponsHas padora no reme «Knnemaruka. Jlunamuka. 3aKOHBI 1 bubnuorexa [JOK
COXPAHEHUS B MEXAHHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUYECKON TEOPUH. 1 bubnmnoreka [JOK
bpoynosckoe asmxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
29 XapaxkTep JBUKECHUS U B3aIiIJM0I[e%'ICTBI/I}I yacTull Beniectsa. Monenu 1
CTPOEHUS Ta30B, KUJIKOCTEH U TBEPABIX TE
23 Macca monexyn. KomnuectBo Bemectsa. [locTosiHHast ABoraapo 1
o4 Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana 1
temriepatyp Llenbcus
. bu6mmorexa [IOK
25 Wneansnsbiii raz B MKT. OcoBHoe ypaBHeHne MKT 1 https://m.edsoo.ru/ffocAfde
26 AOcoroTHas TeMIiepaTypa Kak Mepa cpeHel KHHETHUYEeCKOM SHEPT U 1 bubnuorexa [JOK
JBIKEHMS MOJIEKyJ. Y paBHeHue MeneneeBa-Kianelipona https://m.edsoo.ru/ff0c511e
27 3akoH JlambroHa. ["a30BBIE 3aKOHBI 1
28 JlaGopaTtopHas pabota «McciaenoBanue 3aBUCUMOCTH MEKITY 1
napaMeTpamMy COCTOSIHUS Pa3pesKEHHOr0 raza»
29 M3ormporieccsl B UaeaIbHOM Ta3e U UX rpauueckoe mpeacTaBIeHUue 1 bubnmoreka [JOK
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BHyTpeHHss Heprus TepMOIMHAMUYECKON CHCTEMBI M CITOCOObI €

https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK

30 n3meHeHus. KonumdecTBo TermoTsl U paboTta. BHyTpeHHs s sHEpTUs 1 https://m.eds00.ru/f0c5952
OJIHOATOMHOTO HJICaTHHOIO Ta3a
bu6mmoreka [JOK
31 Buppt Tenuonepenain 1 https://m.edsoo0.ru/ff0c5c36
30 VY nenpHas TEI0EMKOCTH BelecTBa. KoanyecTBO TEIOTH IpU 1 bu6mmoreka [JOK
Teruionepenaye. AquadaTHeli mpouecc https://m.edsoo.ru/ff0c5c36
33 [TepBrIii 3aKOH TEPMOJMHAMHKY M €0 TPUMEHEHHE K U30IPOIIeccam 1 bubmnorexa LIOK
https://m.edsoo.ru/ffOc5efc
34 HeobOparumocTs mporieccoB B mpupojae. BTopoii 3akoH TepMOJIMHAMUKH 1 Enbmorexa LTOK
’ https://m.edsoo.ru/ff0c6230
. N bubmuoreka [JOK
35 [Tpunnun neiictus u KI1JI TermoBoit MammmHbI 1 https://m.edsoo.ru/f0c600a
36 uxn Kapro u ero KITJ] 1
37 DKoJIornyeckre mpoodaeMbl TEIIOHEPTeTHKU 1
. bu6mmoreka [JOK
38 Ob6o6maromuit ypok «MomnekyinsipHas ¢puznka. OCHOBBI TEPMOJUHAMUKI 1 https://m.edsoo.ru/ff0c6938
KontponbHas padota o teme «MonekymnsipHas ¢pusuka. OCHOBBI bubnnoreka [JOK
39 1 .
TEPMOJIUHAMUKN» https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u koHeHcanus. Mcnapenue u KuneHue 1 bubmnorexa LIOK
) https://m.edsoo.ru/ff0c63b6
41 AOcomoTHas M OTHOCUTEIbHAS BIXXHOCTh BO3ayXa. HackIeHHbIi map 1 bubmiorexa LIOK
) https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHUZOTPOIHS bubnuotexa [JOK
42 ., 1 .
CBOMCTB KpHUCTAILIOB. JKuakue kpuctamibl. COBpeMEHHbIE MATEpUATIbI https://m.edso0.ru/ff0c65f0
43 [TnaBnenue u KpucTayuM3anus. Y JelibHas TEIUI0TA IIABICHMUSL. 1 bubmmorexa LIOK
Cyb6numarus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 YpaBHEHHE TEIUTOBOTO OallaHca 1 https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DINEKTpUIecKui 3apsi. J(Ba Buaa dJeKTpUIECKuX 1 bubnmoreka [JOK

3apsiI0B

https://m.edsoo.ru/ffOcébcc
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16 [IpoBOHUKH, TUAIEKTPUKHU U MOJTYIPOBOJIHUKH. 3aKOH COXPAHECHUS bubnmoreka [JOK
AIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 35eKTpuyYeCKuii bu6mmoreka [JOK
3apsij https://m.edsoo.ru/ffOc6ced
48 Hanpspk€aHocTs anekTpudeckoro nojs. [Ipuniun cynepno3uiuu bubnmoreka [JOK
IEKTPUYECKUX MOJeH. JINHNKY HanpssKEHHOCTU https://m.edsoo.ru/ff0c6df2
Pabora cun anexrpocrarnueckoro nois. [lorennuan. Paznocts bubnuoreka [IOK
49 .
MOTEHI[MAJIOB https://m.edsoo.ru/ff0c6f00
50 [TpoBOAHMKY U TUAIIEKTPUKU B AIEKTPOCTATUYECKOM IIOJIE. bubnunoreka [JOK
JvanekTpruyeckass TpOHUIAEMOCTD https://m.edsoo.ru/ff0c7018
N bubmuoreka [JOK
1 KTpoEMKOCTh. KoHieH caT
> IeKTpogMKOC onericatop https://m.edsoo.ru/ff0c7126
50 DneKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa. DHEPrusl 3apsKeHHOTO bubnunoreka [JOK
KOH/JIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepeHue 31eKTpoEMKOCTH KOHIeHcaTopa"
[TpunIMI NECTBHS U TPUMEHEHNE KOHASHCATOPOB, KOMMUPOBAILHOTO
54 ammapara, CTpyHHOTo IpUHTepa. DIEKTPOCTATHUYECKas 3allUTa.
3azeMyieHHE 3JEKTPONpUOOpOB
55 DNEeKTPUUECKUd TOK, YCIOBHUS €ro cyiiecTBoBanus. [10CTOSHHBIN TOK.
Cwia Toka. Hampsoxkenue. Conpotuiienne. 3akon OMa it ydacTKa Lenu
[TocnenoBarenbHOE, TapauIeIbHOE, CMEIIAHHOE COETUHEHNE
56 npoBoJHUKOB. JlabopaTropHas paboTa «3ydeHne cMenaHHoro bubmiorexa HOK
' https://m.edsoo.ru/ff0c74f0
COETMHEHUS PE3UCTOPOBY
bu6mmorexa [{OK
57 PaGota u MoiHOCTh 35eKTpruyeckoro Toka. 3akoH Jlxxoymnsa-Jlenna
m P Jixoy b https://m.edsoo.ru/ff0c7838
3akoH OMa 11 OJHOM (3aMKHYTOM) 3ieKkTpudeckoi nenu. Koporkoe
58 3aMbIKaHUE Ilﬂa60 aTo H(aﬂ a6}(;TTa <31/I3Me EHHG Q,HCHI/ICTOLIHI/III)(a TOKa U Eubmiorexa LIOK
) paTopHas p p https://m.edsoo.ru/ff0c7ae0
€ro BHYTPEHHETO COMPOTUBIICHHSI
59 DNeKTpOHHAs TPOBOAUMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTD
COIPOTUBIICHUSI METAIIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTh
60 DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB
61 [ToynpoBOAHUKH, UX COOCTBEHHAS U IPUMECHAsI TPOBOANUMOCTD. bubnmoreka [JOK



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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CgoiictBa p—N-niepexosa. [TomynpoBoHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUH TOK B paCTBOpAaX U paciliaBax 3JICKTPOJIHUTOB. bubnmoreka [JOK
62 1 .
DIIEKTPOTUTHYECKAS! AUCCOLMALIS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DnekTpuueckuil ToK B razax. CaMoCTOATENbHBIN U HECAMOCTOS TENIbHBII 1 bubnunoreka [JOK
paspsia. Mosuus. [1nazma https://m.edsoo.ru/ffOc84ae
DIeKTpUUYeCcKre MPUOOPHI U YCTPOMCTBA M X MPAKTHYIECKOE IPUMEHEHHE. bubnmoreka [JOK
64 1 .
[TpaBwuia TexHUKN 0€30MaCHOCTH https://m.edsoo.ru/ffOc86fc
. bubmuoreka [JOK
65 O06006mmamul ypoK «IEKTPOTHHAMUKAY 1 https://m.edsoo.ru/ffOc88be
Kontponbhas pabota no teme «nektpoctatuka. [lIocTosHHBII bubmmoreka [JOK
66 o 1 .
ANEKTPUYECKU TOK. TOKM B pa3iM4HbIX Cpeaax» https://m.edsoo.ru/ff0c8a8a
. N bubmuoreka [JOK
67 PesepBHeIit ypok. O6o0marommii ypok o temam 10 kinacca 1 https://m.edsoo.ru/FfOCBC56
. N bubmuoreka [JOK
68 PesepBHeIit ypok. O6o0marommii ypok o temam 10 kinacca 1 https://m.edsoo.ru/FOC8f6e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0c84ae
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11 KJIACC

No n/m Tema ypoka KoinvyecTBO  Dsiexrponnbie nuppoBbie
qacoB o0pa3oBaTe/ibHbIE pecypchbl
Bcero
1 ITocTossHHBIE MAarHUTHI M UX B3auMoJercTBUe. MaruutHoe noJie. Bexrop 1 bu6mmoreka [JOK
MarHUTHOW MHAYKIUK. JIMNHUYM MarHUTHOW MHAYKIIUU https://m.edsoo.ru/ff0c9778
2 MaruutHoe 1noJie MpoBoJHUKA ¢ ToKOM. OnbIT DpcTena. Bzaumoneiictsue 1 bubmuoreka [JOK
MIPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas paboTa «/3ydueHrne MarHUTHOTO MOJISI KATYIIKU C TOKOM 1 BH6J_IHOTeKa LTOK
https.//m.edsoo.ru/ff0c98fe
elCTBHE MarHUTHOTO IOJI Ha IPOBOJHUK ¢ TokoM. Cuina Ammepa.
4 JII[a6opaTopHasl pabora <<I/ICCJI6I[OII;&1HI/I§ JEHCTBUSI TTOCTOSTHHOTO MI;FHI/ITa 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0c9acO
Ha PaMKY C TOKOM)
5 JleficTBe MarHUTHOTO MOJISI HA IBHXKYIIYIOCS 3apPSKEHHYIO YaCTHILY. 1 bubnuorexa [JOK
Cua Jlopenna. Padota cuitel Jlopenia https://m.edsoo.ru/ff0c9df4
6 DneKTpoMarHuTHas HHIYKIus. [I0TOk BeKTOpa MarHUTHOM MHIYKIIUH. 1
OJ1C unayKIMHU. 3aKOH 31€KTPOMarHuTHOM MHAYKIMU Papanes
7 JlaGopatopHas pabota «lccnenoBanue sSBIEHUS JIEKTPOMArHUTHOM 1 bu6nuorexa [IOK
VHTYKIITW https://m.edsoo.ru/ff0cal50
8 NuaykTtuBHOCTD. fBNeHue camounaykuuu. 9J{C caMOMHAYKIINH. 1 bubnuotexa [JOK
DHeprusi MarHUuTHOTO TOJISI KATYIIKUA ¢ TOKOM. DJIEKTPOMArHUTHOE T10JIe https://m.edsoo.ru/ff0ca600
TexHU4YeCKne yCTPOMCTBA U UX MPUMEHEHHE: TIOCTOSTHHBIE MAarHHUTHI,
9 AJIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX 1
YaCTHIl, MHIAYKITHOHHAS TI€Yb
. bub6anorexa LIOK
10 O6o6mmarmuii ypok «MarauTHoe noje. DIeKTPOMarHUTHAs HHTYKITUS 1 https://m.e dsogru /ff0cab8?
11 KonTtponbHas pabora no Teme «MaruuTHoe 1nose. JJ1eKTpOMarHuTHas 1 bubnnorexa [JOK
VHIYKIUSD) https://m.edsoo.ru/ffOcad58
12 CBo0OoiHBIE MexaHHUecKHe KoeOaHus. ['apMoHndecke Konebanus. 1 bubmuorexa [IOK
YpaBHeHue rapMoHnYecKkux kojebanuii. [IpeBpaienne sneprun https://m.edsoo.ru/ffOcaf06
13 JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH MTEPHUO/IAa MaJTBIX 1

Kosie0aHul Tpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl Ipy3a»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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Konebatenbublit KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KojeOaHus B

bubmuoreka [JOK

14 u BHOM K TEJIHLHOM KOHTYpE. AHAJIOTUS MEXKIY MECXaHHYCCKUMU
Hiia;(Tp%Ma:;I;S;LEH K(())He 6(;HI/I};Ip1\:I/I 1o CHAY MeXaHmcee https://m.edsoo.ru/ff0cb820
15 ®opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTUHU B UICATLHOM bubnmoreka [JOK
K0JIeOATEIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxaromux Koiaedanusx. BolHyx1eHHbIE
16 MSX;[HI/IHCCKI/IC KOJ‘IC6E}1,I)-I(I/I}I.H1;’163OH3HC. BHHy}K,I[eHIi,;(Cﬂ AEKTPOMArHUTHBIC BHGJ_IHOTeKa LOK
KOIeBamIS https://m.edsoo.ru/ffOcbb86
[Tepemennsbiit Tok. CUHYCOMIAIbHBIN IEPEMEHHBIN TOK. MOIITHOCTD
17 negeMeHHoro TOKa. AM}rImI/ITI;IILHoe u ,HGIZF:)TBYIOHICC 3HaquI/IH; CHUJIBI TOKA EH@_IHOTeKa LTOK
1 HATIDIKEHIA ttps://m.edsoo.ru/ffOcbd34
18 TpaHC(bOpMaT(jp. [IpousBoacTBO, nepenaya u noTpediieHne
AIEKTPUUYECKOUN SHEPTUU
19 YCTpoicTBO M MPAKTHYECKOE MPUMEHEHHE SJIEKTPUUECKOTO 3BOHKA, bubnunoreka [JOK
reHeparopa NepeMeHHOT0 TOKa, JIMHUI dJIeKTpornepeaad https://m.edsoo.ru/ff0cc324
20 DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE SMEKTPOIHEPTHH. KynbTypa
WCIIOJIH30BAHUS YJICKTPOIHEPTUHU B TTOBCEIHEBHOM KU3HU
21 Mexannueckue BOJHBI, yeioBus pactipoctpanenus. [lepuoa. CkopocThb bubnmnoreka [JOK
pacIpoCTpaHEHMs U JUIMHA BOJHBL. [lonepeynsie U mpo0IbHbIE BOJIHbI https://m.edsoo.ru/ffOcca54
22 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa Tona. TeMOp 3Byka Egggﬁﬁfg{ﬁ)ggﬁfo(zcco(z
23 DJIeKTpOMarHUTHBIE BOJIHBI, X CBOMCTBA U CKOpocTh. [1Ikana bubnunoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUUNIBI paIUOCBSI3U U TENEBUACHUS. Pa3BUTHE CPEJCTB CBSI3U.
Pagnomoxkanus
25 Kontponbnas padota «KonebaHusi 1 BOJIHBD» Egggﬁgggggﬁﬁfocc 668
26 [IpssmonHENHOE pacpoCTpaHEHHUE CBETA B OJHOPOIHOM Cpelie. bubnuotexa [JOK
Toueunslii ICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
7 OTtpakeHue cBeTa. 3aKOHBI OTpakeHus ceta. [locTpoeHune n300pakeHni bubnmoreka [JOK
B IUIOCKOM 3€pKaJe https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue cera. [lonHoe BHyTpeHHEe oTpakeHue. [IpenenbHpii yron bubnmoreka [JOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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IIOJIHOI'O BHYTPECHHET'O OTPAXKCHUA

https://m.edsoo.ru/ff0cd7f6

29 JlaboparopHas paboTa «3MepeHue mokasaremns MpeIoMIICHHS CTEKIIa» EH@HOTeKa HOK
ttps://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenne nzodpaxenuii B muH3e. DopMyia TOHKOW JTUH3BI. bubnnoreka [JOK
30 VYBenuueHue N1H3bI https://m.edsoo.ru/ffOcdd1e
31 JlabopaTtopHas pabora «lccienoBanre CBOMCTB U300PKEHHI B JIMH3aX)
30 Hucnepcus ceera. CnoxxHbIN cocTaB Oenoro ceera. L[Ber. JlabopaTopHas
pabora «HabitoieHue aucrnepcuu CBeTa»
33 HNurtepdepennus cBera. Judpakuus cBeta. Judpakimonnas pemeérka BH6J?HOTeKa LOK
https.//m.edsoo.ru/ffOced22
34 [Tonepednocts cBeTOBBIX BOJIH. [lomspusanus ceera BH6FHOTeKa LOK
https://m.edsoo.ru/ffOcf02e
35 OnTuveckre MpuOOPHI M YCTPOMCTBA U YCIOBUS UX 0€30I1aCHOTO
MPUMEHEHUS
36 I'paHHLIBI TPUMEHUMOCTH KIACCUYECKOM MeXaHUKU. [TocTynarsl bubnnorexa [JOK
CIIELIMATIbHON TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTETBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHU U bubnunoreka [JOK
COKpAILICHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
38 OHEeprus U UMIYJIbC PENITUBUCTCKON YyacTULIBI. CBSA3b MACCHI C DHEPTHEN bubnuorexa [JOK
U UMITYJIbCOM. DHEprus MOKOst https://m.edsoo.ru/ffOcfc68
KonTponbHnas pabora «Ontuka. OCHOBBI ClIELIMAIbHOM Teopun bubnnorexa [JOK
39 OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cf6f0
bubnnoreka [JOK
40 ®otonbl. Popmyna [Inanka. Heprus 1 UMIyabC GpoToHA https://m.edsogru/ffOCfel6
bubnnorexa [JOK
41 OtkpsiTue u uccnenoBanue pororddexra. Onwitel A. I'. Cronerosa https://m.e dsogru fffocffca
42 3akonbl porodddekra. YpaBHenue DitHmTerHa 1 hotodddekra. bubnuorexa [JOK
«Kpacnas rpanuma» ¢potodddexra https://m.edsoo.ru/ff0d015e
43 Jasnenue ceera. OnbiThl [1. H. JIleOenena. Xumuueckoe 1eicTBUE CBETa Egggﬁﬁfgg&gﬁﬁm 40446
a4 TexHU4eckue yCTporucTBa U MPAKTUYECKOE PUMEHEHHUE: (POTOINEMEHT,

dboTOIaTYNK, COTHEUHAsT OaTapesi, CBETOIHO]]
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bu6mmoreka [JOK

45 Pemenue 3amay no reMe «JI€MEHTLI KBAHTOBOM OIITUKU)Y https://m.edsoo.ru/f0d0302
16 Mogpenb aroma Tomcona. OnbiTel Pe3epdop/ia mo paccessHUIO 0-4acTHII. bubmuorexa [JOK
[Ltanerapnast Mogenp aroMa https://m.edsoo.ru/ff0d091a
47 Hocrynarer bopa ]h;tptlgsﬂlpll r%?:é;%g rOulllfdeOafa
48 Wznydenue u nmornomieHrne (GOTOHOB MPHU MEPEX0/Ie aTOMa ¢ OJHOTO bubnnoreka [JOK
YPOBHsI SJHEprUU Ha Apyrou. Bunsl cnektpos https://m.edsoo.ru/ff0dOafa
49 BonnoBele cBoiicTBa yactuil. Bonnsl ae bpoiinsa. KopnyckynsipHo- bubnuorexa [JOK
BOJTHOBOM Jyasin3M. CIIOHTAaHHOE U BBIHYXJACHHOE U3JTYyUCHUE https://m.edsoo.ru/ff0d0Oca8
50 OTtkpeiTHe paguoakTuBHOCTH. OnbITH Pezepdopaa o onpeneneHunto bubnunoreka [JOK
COCTaBa PaJINOAKTUBHOIO U3TyYEHUs https://m.edsoo.ru/ff0d0fd2
51 CsoiicTBa anbda-, 6eTa-, ramma-u3aydeHus. BnusHue paanoakTHBHOCTH
Ha YKUBbIC OPTaHU3MBbI
50 OTkpbITHE TPOTOHA U HelTpoHa. M3oTombl. Anbda-pacnas. bubnunoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amMmma-uzinydyeHue https://m.edsoo.ru/ff0d1162
53 DHeprus CBSI3U HYKJIOHOB B siipe. SliepHble peakiuu. SaepHblid peakTop. bubnunoreka [JOK
[IpoGnemsbl, MepceKTUBBI, SKOJIOTMUECKUE ACIIEKTHI S/IEPHON IHEPTETUKHI https://m.edsoo.ru/ff0d1356
DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA. MeTO bl HaOI0ICHUS U
54 perucTpanuu dIeMeHTapHbIX yacTull. Kpyriublii cton «®yHaaMeHTalbHbIE BH6J_IHOTeKa LOK
B3anMoieiicTBusl. EQMHCTBO (hm3nueckoil KapTUHBI MUPay hitps://m.eds0o./THd0e38
55 Bun 3B€3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, MIIAHEThI, X BUIUMOE
nemkenne. CoaHeyHas cHCcTeEMa
56 Comnre. ConHeunast akTHBHOCTh. McTounuk sneprun ConHia u 3BE3/1
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/1bI TTIABHOU
57 nocJeoBaTeabHOCTH. BHyTpeHHee cTpoenue 38€31. COBpeMEHHbIE
MPEJICTaBICHUSI O MPOUCXOXKIeHUH U 3BomoK CoJHIIa U 3BE3]
58 Mueunsiii [Iyte — nama [Manaktuka. [Tonoxenue u npmxenue ColHIa B
lNamakruke. 'anaktuky. YEpHbIE ABIPBI B s1pax rajJakTHK
59 Bcenennas. Pa3beranue ranaktuk. Teopus bonbiioro B3pbiBa.
PenukroBoe n3nydenune. MeraranakTuka
60 Hepemiennsie npo6aemMbl aCTpOHOMUU
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61 KoHTposbHast pabota «J€MEHTHI aCTPOHOMHUH U aCTPOU3UKI) 1
O6o0matromuii ypok. Poib ¢Gpu3uKu 1 acCTpOHOMUN B SKOHOMHUYECKOM,
62 TEXHOJIOTUYECKOH, COLMAIIBHOM U 3THYECKOH chepax IesTeIbHOCTH 1
YyeloBeKa
63 O6o61ua101u1:1171 YPOK. I:OJ'II) 1 MecTO (U3UKH U aCTPOHOMUU B 1
COBPEMEHHOW Hay4YHOU KapTHHE MUpa
64 Ob6o6maromuii ypok. Posib pusnueckoii Teopun B GOpMHPOBAHUT 1
MPEJICTaBICHU O PU3NYECKON KapTUHE MHUpa
65 O6o6maromuii ypok. Mecto Gpusndeckoil KapTUHBI N\IJI/Ipa B 001IeM Py 1
COBPEMEHHBIX €CTCCTBCHHO-HAYYHBIX IMPEACTABICHUH O IPUPOJIC
66 PesepBHblil ypok. MaruutHoe mnose. DIeKTpOMarHuTHas MHAYKIIHS 1
67 PeszepBHblil ypok. OnTuka. OCHOBBI ClIEUATIBLHON TEOPUU 1
OTHOCUTEIIBHOCTH
68 Pesepnniit ypok. KBantoBas uzuka. 31eMeHTbI aCTPOHOMHUH U 1 BI/I6J'.II/IOTeKa HOK
acTpo(u3uKH https://m.edsoo.ru/ff0d1784
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68


https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«ITpocsemieHue»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

BBenuteBapuaHT

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA
BeenureA.E.Mapon, E.A.Mapon «®Pu3nka, iugaktuaeckne marepuansn 10-
I 1kmaccel. M: Jlpoda, 20211

®usuka. KontponbHaslie padoTsl B HOBOM (popmate. 10-11 kmace / U.B.
l'oposa, - M : «MaTennext-Lientpy», 2018.

JLLA. Kupuk. «Pa3HOypOBHEBBIE CAMOCTOSATENBHBIE U KOHTPOJIbHBIE PAOOTHI.
®dusuka 10». M.: «Maekca», 2021.

JILA. Kupuk. «Pa3zHoypOBHEBbBIE CAMOCTOSITENILHBIE U KOHTPOJIbHBIE PAOOTHI.
®wusuka 11». M.: «Hnekca», 2021.

JTAHHBIC

HUO®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Beenurel. http://school-collection.edu.ru Ennnas komnekuus nudpoBbIx
o0pa3oBaTeNbHBIX PECYPCOB.

2. http://window.edu.ru/ EquHoe okHO J0CcTyIa K 00pa3oBaTelIbHBIM pecypcam
3. http:/lwww.class-fizika.narod.ru/ Kiacc!nas ¢pusuka aist 10003HaTEIBHBIX
4. http://experiment.edu.ru Poccuiickwuii 001ieo0pa3zoBaTeIbHbII MOpTa

5. http://lwww.elementy.ru 3ieMeHTbI: IOMYISPHBIA CAUT O
(yHIaMEHTAIbHON HayKe

6. http://www.edu.delfa.net/ Kadbuner ¢usuku Cankr-IleTepOyprekoit
rOCyJapCTBEHHOMN aKaJIeMUH MMOCTIUILIOMHOTO MEAarornaecKoro o0pa3oBaHus
(YHuBepcuTeTa IEAArOTHYECKOTO MAaCTEPCTBA).

7. HOK https://educont.ru/

NuTepaktuBHOE yuebHoe nocodue: «Harnsanas pusmukay - 10-11 xnace,
TEeMaTUYECKOE.

TaHHBIC
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