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1. HIOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHMWIl K pe3yjbTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yIOMUX OCHOBHBIE
oOpa3oBarenabHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3AMKU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEIENSIOTCS OCHOBHBIE LIETU M3Y4YEeHHsS (PU3MKU HA YPOBHE CPEHEro OOILEro
oOpa3oBaHusl, TUIAHUPYEMbI€ PE3yJbTAaThl OCBOCHUSI Kypca (PU3UKHU: JTUIYHOCTHBHIE,
MeTarnpeIMEeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMUI 00 okpyskaromiem mupe. HIKoabHbIN Kypc PU3NKN — cuCTeMOOOpa3yromuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpaduei W acTpoHomueid. Mcmonb3oBaHHE MW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJIYYEHHUsSI HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHUX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TPY BHITIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKu i YpOBHSI cpefaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK MPUHIMIBL €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan 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 TOTEHIHMaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
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 palMOHATIBFHOTO TMPUPOIONIOIB30BAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TIpPaHHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
MpaKkTUYECKUX padoT. BeiieneHne B yKa3aHHOM IepedyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIIbIO, MO3BOJISIIOIINE MTPUMEHSATh U3yUYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpYys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytouue BbhIOOpa (U3MYECKON MOJENH I CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpOBHE CpeIHEro 00111ero 00pa3zoBaHus TOJKEH U3Y4YaThCs B YCIOBUIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3HKE YUCHHUECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3y4YaeMbIX  SIBIGHUA ¥  TMPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarImmXcs. TeMaTHYECKHEe KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00OpPa30BAHUHU SBIISIOTCS:

o (opMupoBaHHE WHTEpECa W CTPEMJICHUS OOYYarOIIMXCS K HayYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUICKTYAIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHEC NPEICTABIICHUNA O HAYYHOM METOJIC IMO3HAHMS U (DOPMHUPOBAHHE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYIHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHHUs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

o (opmupoBanue yMeHUN OOBSCHATH SBICHUS C  HCIOJIH30BAHHEM
(bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mnpeACTaBICHUN O poiu (PU3MKKU JUIsl pa3BUTUSL APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTHUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHM MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1O (HU3MKE TMepedeHb JIaOOPaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



2. COAJEPKAHUE OBYYEHUA

21 10 KJIACC

2.1.1 Pazngea 1. ®u3uka 1 MeTOAbl HAYYHOI0 MO3HAHUS

®usuka — Hayka o mpupone. Haydynbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCrepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIEpUMEHT B (PU3MKE.

MonenupoBanue (u3NYECKUX SIBJICHUM M mporeccoB. HayuHble THMIIOTE3BI.
duznyeckre 3aKOHbI U TEOpUH. ['paHHIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

2.1.2 Paszgea 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEeHUE CKOPOCTEH.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMEeIIeHUs
MaTepUaJbHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHue CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBH>)KEHUE CHAPSJIOB, LIETIHBIE U PEMEHHBIE TIEpeIavn.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.



[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienne CKopocTy Ipu ABHKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHS MEXAY MYTSAMH, IPOMACHHBIMU TEJIOM 34
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HproToHa.
HNHepunaibHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, cKonpxeHus, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. KoaddumumenT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpalllaTelibHOE JBMKEHUE a0COIIOTHO TBEPAOTO TeJa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CnoxeHue CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.



YcioBus paBHOBECHUS TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue nBuKeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMariui.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.

NmnynbC CUIbBl M1 U3MEHEHHWE HMIYJbCa TeJla. 3aKOH COXPAHEHHUSI HMMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOUku. TeopemMa 00 HU3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas DHEPIUs YIIPYyro
nepopMupoBaHHoi  TpykuHBL.  [loTeHuManbHast  2HEprus Tena  BOJIM3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple W HEMOTEHIMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPIUU CHUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexon MOTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanre cBsi3M pabOThI CHUJIBI ¢ UBMEHEHHEM MEXaHUYECKOW DHEPTUU
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

2.1.3 Pa3nen 3. MousekyJsipHasi pu3nka U TEPMOJIMHAMUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysus. Xapaktep ABUKEHUS WU
B3aMMOJICUCTBUS YaCTUIl BellecTBA. MoJenu CTPOCHMsI Ta3oB, >KUIKOCTEH U
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TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmeparyp
Llenbcus.

Mopnene  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJACAIbHOTO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpEeHEd KHWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS dvacTul raza. l[llkama
temriepatyp KenbBuHna. ['a3oBbie 3akoHBI. YpaBHeHue MeHneneeBa—Kianelipona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM Ta3€ ¢ MOCTOSHHBIM KOJNYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLIECCOB: H30TEpPMa, H30XO0pa,
nzo0apa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OneiThl 10 MU PY3UN )KUIKOCTENH U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Monens, nuTroCTpUpyoIIas IpUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmbvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHI
00BbEMa KOMHATBI, JJaBJICHUS U TeMIIEpaTyphl BO3TyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEXKly TapaMETPAMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKku

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnyecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3za.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEIJI0OEMKOCTh BEIECTBA.
KonndecTBo TEMIOTHI IpH TEIIonepesaye.

[Tonsitue 006 amuabatHom mporecce. [lepBblii 3aKOH TEPMOIUHAMUKU.
[IpumeHeHre TepBOro 3akOHa TEPMOJIMHAMUKU K Hu3omporeccam. ['padpuyeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmonHamMuky. HeoOpaTuMocTh Ipo1ieccoB B PUPOJIE.
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TeruoBpie  mammHbl.  [IpuHOUWNBI  OEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBHIX MamuHax. Kodap@uIMEeHT MoIe3HOro
nevctBus TemwtoBod mammHbl. [{ukn KapHo m ero ko3¢ UIMEHT MOJIE3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpIT 1Mo anuabaTHOMY pACIHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammusvie cocmoanusa eeuecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwllleHHbI map. YjenbHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3aius. Y AenbHas TerioTa miaBienus. Cyoaumanus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonuvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
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2.1.4 Pa3nen 4. DNeKTPOAUHAMHUKA

Tema 1. Inekmpocmamuxa

OnexTpuzaums Tesl. OJEKTpUYecKWil 3apsn. JlBa BHIOA 3IEKTPUYECKUX
3apsnoB. IIpOBOMHUKM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apan0B. 3akoH KynoHa. ToueuHsblil 3JIEKTpUYECKUI 3apsl.
OnekTpudeckoe moje. Hanpsok€HHOCTh  AnekTpuueckoro mnojsa.  [IpuHiun
CYyHEPIIO3ULAN DJICKTPUUECKUX ToJieH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
IOJIA.

PaGora cun  snektpocraruueckoro  mojs.  [lotenmuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM W JNMANEKTPUKA B BJEKTPOCTATHYECKOM IIOJIE.
JvanexTpuyeckasl MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKass 3allUTa, 3a3€MJICHHE 3JIEKTPONpHUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

B3anMopericTBre HaAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
MIJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsoxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BEUIECTBA.
[TocnenoBaTenpHOE, NApaIENbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.
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ONEeKTpOABIXKYLIAsl CUjla M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMmbIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTD
COIPOTHUBJIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUNA TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYECKHd TOK B  PAcTBOpax M  paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnexTtpudyecknid TOK B ra3ax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHUUecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETP,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHre cUibl TOKA U HANIPSIKEHUS.

3aBUCUMOCTDh COITPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CmMemaHHoe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSISI TPOBOAMMOCTD JUOA.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

N3ydeHne cMEemaHHOIo COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue amextposusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meorxcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAay4YHOIO
MO3HAHM: SIBICHUE, HAy4HbIH (DakT, rumores3a, (Qu3nMyeckas BEIUYHMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.
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Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO,
BEKTOPBI M UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JABM)KEHUE B KUBOW mIpupoae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJIMTHYECKAS IUCCOLMALM,
rajbBaHUKA.

l'eocpaghus: BNaXXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: nMpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHKE, IOJIIMIIHUKY, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJIyYEHUs] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEbHbIC npudoOpBHL,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, raIbBaHUKA.

2.2 11 KJIACC

2.2.1 Pa3znen 4. DjeKTpoAUHAMHKA

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThl. B3aummojaencTBHE  NOCTOSHHBIX ~ MarHuTOB.
MarautHoe mnone. Bexkrop MarmuTHOM wuWHAyKuuu. I[IpuHuomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
WHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUN HWHIYKIWH
MAarHUTHOI'O TOJIS JUIMHHOTO IPSIMOIO MPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BHKeHUE 3apsHKEHHOM YacTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.
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SIBeHne ANEKTpOMArHWTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHUTHOM
WHAYKOUU. OJIEKTPOABIDKYLIAs Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHayKuuu Papanest.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJIHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIIEGHHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAsS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TTOJIS1 KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
4aCTULl, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIIMYA MarHATHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOM UHAYKIIHAH.

[IpaBuo Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO IOTOKA.

SIBreHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3ydeHne MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanne neMCTBUs MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

2.2.2 Pa3znena 5. Koysie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMAaZHUMHbLE KONEOAHUA

KonebarenrHast  cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJIEeOaHUA.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, amrmumtyna u Qasa KoJeOaHHA.
[IpyXuHHBIN MasTHUK. MareMaTH4eCcKnuii MasTHUK. Y PABHEHHE I'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Hepruy Npu rapMOHUYECKUX KOJIEOaHUSIX.

KonebatenbHbiil KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJIeOaHUsS B
UJCATBHOM KOJEeOAaTeIbHOM KOHTYpe. AHAJOTUsl MEXJIYy MEXaHUYECKUMH U
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AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennpiii TOK. CHHYCOMAAQIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DIEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJI€OATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHnve MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHblE 60JIHbL

Mexanudeckue BOJIHBI, yciioBUd pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE  BOJHBI.
HuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHasa opueHtanus BektopoB E, B, V B anekrpomarautHoii BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIIOMIICHUE, MoNgpu3anus, Tudpaxkius,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.
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[ITkana 3n€KTPOMArHUTHBIX BOJIH. [[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IJUAarHOCTUKA B TEXHUKE M MEAMIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

KoneO:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: U NpeJoMIIEHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJEOaHUIA.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIEHUE, MoJspu3auns, Tudpakiuus, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

CobOuparormie ¥ pacceuBaroniyue JuH3bL. ToHKas nuH3a. DOKycHOE
pacCTOSsIHME W ONTHYECKas Cuia TOHKOW JuH3BI. [locTpoeHue wm300pakeHWil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBust HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YcCIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAaKCMMyMOB IIpM  ITQJICHAM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspusamnus ceera.
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TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pPaCIpPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanue CBOMCTB M300paK€HUH B JIMH3AX.

Mopenu MUKpoCKoIa, TeJIECKOna.

Hab6monenue natepdepennu cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO IPU3MBL.

[TonydyeHue ciekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaOnronenue noyisipuzaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenue nucnepcuu cBera.

2.2.3 Pa3zaen 6. OcHOBBI CHIEIIHAIBLHOI TEOPUH OTHOCHUTEIbHOCTH

['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIICIMAJIbHOW TEOPUH OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpAILICHUE
JUTVHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIruUs
MTOKOSI.

2.2.4 Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruM GOTOHA C €r0 YaCTOTON. DHEPTUs
U UMIyJbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue Gporodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dorordpdekra. Ypasuenue DitHITeHHA A1 Porodddekra. «KpacHas rpaHunar
dboTorpdexra.
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JlaBnienne cBera. OnbiThl I1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUECKOE IMPUMEHEHHE: (HOTOIICMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. M3nydenue u mormonieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIn3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHndeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue mMHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OpTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIly4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. JledexT maccer sapa.

Snepnbie peakunu. [lenenue u cuHTes saep.

Anepurpiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl ¥ MEPCHIEKTUBHI
AJIEPHON DHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
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OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTobl HAOJIIOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue ycTpolcTBa U MPAKTUUECKOE MPUMEHEHHE: JT03UMETp, Kamepa
BunscoHa, siaepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

2.2.5 Pa3nen 8. JjaeMeHTbI AaCTPOHOMHMH U ACTPOPUZNKH

Otanbl pa3BUTHS acTpoHOMUU. [IprKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHI@ W 3BE3.
3BE31BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpamMma «CIEKTpaldbHBIM KIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HU 3BE3 .

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYeHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIs1 OTIpe/IeNIeHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be311si CEeBEpHOIr0 MOTYILIAPHS U IPKUE 3BE3BI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0marnee NOBTOpeHue

Ponp ¢Gusuku uW acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUYECKOM cepax AesATeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
U aCTPOHOMHUHM B COBPEMEHHON HAYyYHOH KapTHUHE MHPA, POJb PU3NUECKON TeOpUHn
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B (OpPMHUPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
bU3UYeCcKO KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
Ounonoruu, XUMHH, reorpadu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmus, CBS3aHHBIC C U3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAay4YHBIM (akT, rumores3a, (usznueckas BeIWUYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCH KOOPIMHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, TCUCTBUE
pajdaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl OOpA30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaIbHBIN
aHaJIu3.

l'eoepaghusi:  MarHuTHBIC TIONMIOCA 3€MJIM, 3aJICKM MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIIEpeaay, TIEHEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHOHHAs I€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTteHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJIHEeUHas barapes.
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3. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTIKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

3.1 JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE Pe3yNbTAaThl OCBOCHUS YU€OHOro npeaMera «Pu3nKa» JT0TKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOlmUXCAd PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHHE B3aUMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

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

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEpPEC K pa3IMuHbIM cdepam npodecCuoHANbHOU JEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa [EATEIIBHOCTH SKOJOTMYECKONW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA ~ OCYWIECTBISATH  HPOEKTHYHD M HUCCIEAOBATENIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

3.2 METANPEIMETHBIE PE3YJIbTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble 1ornueckue aAefcTBu:
CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaIM3UpoOBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAcsaTh ILEIU ACATCIBHOCTH, 3aJaBaTh IMApAMETPbl M KPUTEPUU HX
JIOCTUXKCHUS,
BBISIBJIATH  3AKOHOMEPHOCTM W MPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEeMbl ¢ Y4ETOM aHalv3a HUMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTB KOPPEKTUBHI B JIEITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;
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pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHUSIMU W METOJAMH
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITEIIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalUui, MPeoOpPa30BaHUI0O W MPUMEHEHUIO B PA3NIMYHBIX yUeOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3MpPOBATh 3a/auy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMETPhbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NEeSTeTLHOCTH, B TOM YHCIIC TIPH U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJIEH, MPEJIaraTb OpUrHHAIbHBIC MTOIXObI U PEIICHHUS;

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

Pa6ora ¢ undpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJydeHUs] WHPOpMaAIuu (HU3HUUECKOTO COICPKaHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh TOHWCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (popm
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a7lad ¢ CcoOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHusi, TMPaBOBbIX U  OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COAECpX aHUS B pa3IHYHbIX (opMaTax ¢
yu€TOM HazHadeHHs] THPOPMAIIUHU U LEJIEBON ayJUTOPUH, BEIOUpasi ONTUMAIbHYIO
dbopMy nIpeCcTaBICHUs U BU3yaJIU3alUu.
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KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

OCYILECTBIATh OOLIEHWE Ha ypokax (U3MKK U BO BHE-YPOUHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOI0 TOUYKY 3PEHHs C HCIIOJIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JIEUCTBHI C y4E€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEHN KaKJI0I'0 YIeHa KOJIJIEKTUBA;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXXIOTO yYaCTHUKA KOMAaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3MLUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIAITh MO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

Camoopranusauus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEILHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ/1a4, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHsM;

pacuIMpsATh paMK{ Y4€OHOTO TIpeIMETa Ha OCHOBE JIUYHBIX MPEANOYTCHUH;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO H3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:
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JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NIESTEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedieKCHMH KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, WX pE3yJIbTaTOB U
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU ISl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHUWBATh PUCKM U CBOEBPEMEHHO IPUHUMATH pEUICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrHMX TpPH aHalu3e pe3yibTaToB
NEeSATEITLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMPH aHalM3e pe3yibTaToB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no (¢u3MKe IS YPOBHS CpPEIHEro OOIIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIN WHTEJICKT, MPeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh ITOHUMATh CBOE YMOIIMOHATILHOEC
COCTOSIHWE, BUCTh HANPABJICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBLHON CQEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIFOYAIOIICH CTpeMJICHHE K JTOCTHKCHHUIO TIEeTH U
yCcrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

3.3 TNPEJIMETHBIE PE3YJIbTATbDI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTbh COPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:
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JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOIEH;

YUUTBHIBaTh TPAHULBl MPUMEHEHHUS W3YYEHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUaAJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPIOE TEJNO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsij PU PELICHUH (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh (PU3NYECKUE SIBJICHUS (IIPOLECCHI) U OOBSCHITH UX HAa OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH CTPOCHMS BELIECTBA U
IEKTPOAUHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  IIPAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJeHuE TeJ, ABWKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMoieicTBUe Ten, TUPQy3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEN
U TBEPJBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHMUE, KOHICHCALMs, IUIABICHUE, KPUCTAILIM3ALMsA, KUIICHHUE,
BJI&KHOCTH BO3/lyXd, OBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE IBMKEHHME, UCIOJIb3Yys (DU3MUECKUE BEITUYMHBI:
KOOpAMHATA, IIyTh, IEPEMELIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
MMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTEHUHAIbHAS JSHEPIUs, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYeCKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXOoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

ONMUCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIONBb3ysl (PU3MYECKME BEIWYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash DHEPIus XaOTHYECKOI0 JABMIKEHHUSA MOJIEKYJI, CPEAHEKBaApaTHIHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JAEWCTBUS TEIUIOBOTO JIBUTATeNsl; MNpPH ONUCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHOJB3YEMbIX BEIWYMH, HUX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUMHAM;

ONMCBHIBATh U3YUYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUUYMHBI: AJIEKTPUUECKUI 3apsi,
IEKTPUYECKOE T10JI€, HANPSIKEHHOCTD IOJISA, MOTEHIMAN, Pa3HOCTh ITOTEHIMAJIOB,
OpU ONHCAHUM TMPABUIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, X OOO3HAUCHMsS] WU EIUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUUYHMHY C IPYTUMH BEIMYMHAMU,
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aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBJICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akoust HeloToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYISPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEAHENH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, Mpu ATOM pa3inyaTh CIOBECHYIO
GOpMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHWEM TMPSAMBIX W KOCBEHHBIX HW3MEPEHUH, TPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
buKCUpOBaTh Pe3yIbTaThl IMOTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W MPOCKTHOM
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (hOPMYIIHI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMYNHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHHI C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh ~ MPU  PEMIEHHH  y4eOHBIX  3a7ad4  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
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U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSPHON MHPOpMAIUH, MOTYYCHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOIJIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U EIUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULbBl TPUMEHEHUS H3YYEHHBIX (PU3HUECKUX MOJENei:
TOYEYHBIN AJEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MpH pPELIeHUH (PU3MUECKUX
3a/1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPMBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MAarHUTHOIO TMOJsA Ha
OPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JCKTPOMarHUTHBIE KOJ€OaHUS U
BOJIHBI, TPSIMOJIMHEWHOE PACIpPOCTPAHEHHE CBETAa, OTPaXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3gdext (poTodrddhexT), cCBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaANOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJJIEKTPUYECKYID  IPOBOJAMMOCTb  pa3IUYHbIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBICHUSA (TPOLIECCHI), MCMONb3yd (U3NYECKUE BEIUYUHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHIYKIOUS MAarHATHOTO MOoJjs, cuia Awmmepa, cuina JlopeHna, MHIYKTUBHOCTH
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KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEeH, MEepHoJ M YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECcCce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUW, (OKYCHOE pACCTOSHUE U
ONTUYECKasl CUJla JIMH3bI, MPU ONHUCAHUM MPABUIBLHO TPAKTOBATh (U3MUYECKUN
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs U EAUHMIIBI, YKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTU U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaJIu3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapajjieIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJMHEUMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHHUs MacCOBOT0 uuclia, mocTyiatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

OTPENICIATh HAMPABIICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBath TmpoOsieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U HUCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIHOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
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pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIECOBAHMUS,

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemaTh pacu€THbIE 3aJa4ydl C SBHO 3aJlaHHOW (DU3UYECKOM MOJIETBIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJuMbIe NIl €€ pEelIeHHUs, NMPOBOJUTH PacuéThl U OICHUBATh PEaJIbHOCTH
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 33/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C ONOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAIUH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEI0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

paboTatb B TpYINIE C BBHIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMOM POOIEMBI.

31



4. TEMATUYECKOE IINTAHUPOBAHUE
41 10 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie IIpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. PDU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.eds00.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubmmorexa LOK

https://m.edsoo.ru/7f41bf72
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33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubmumoreka [IOK
' ®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pasznen 4. JIEKTPOAUHAMUKA
bubmuorexa [JOK
1 MeKTpoCTATHKA 10 https://m.eds00.ru/7f41bf72
49 ITocTostHHBIN 51eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edso0o.ru/7f41bf72
Htoro no paznemny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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4.2 11 KIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne n/m P Konrpoubusie IlpakTuueckue (mucpp )
NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. DneKTpoMarHuTHas 11 1 3 bubnnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoeGanus https://m.edso00.ru/7f41c97c
MexaHu4ecKHe U AIEKTPOMAarHuTHBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 nggﬁ;ﬁ;{;gﬁﬁ £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Et?fsj:l;l;fgsigroullé £41007¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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5.

ITOYPOYHOE IIVTAHUPOBAHUE

5.1 10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
®du3rka — HayKa 0 IpUpo/Ie.
1 Hayunsie MeT(})I;[(bI nofoH;ﬂ 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JII0IEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE NpsAMONIMHENHOE 1 bubnuoreka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NTPSIMOIUHEIHOE 1 bubnuoreka [IOK
JBWKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe masieHne. Y CKopeHue 1 bu6mmorexa [IOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe 1BUKEHHE. 1 bubnuorexa [IOK

JIBrKeHHe MaTepuaabHOM TOYKH 110

https://m.edsoo.ru/ffOc3ada
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OKPY>KHOCTH

[Tpuniun otHocuTenpHOCTH [ anues.

bu6mmoreka [IOK

Touku. Teopema 00 n3MeHEHUHN

8 HueprmanbHple CUCTEMBI OTCUETA.
Pl N https://m.edsoo.ru/ffOc3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipuniun
9 CyIepno3uiuu cuji. BTopoii 3akoH bubmorera [JOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HproToHa 117151 MaTepHaIbHON TOYKH
Tperuii 3akoH HproToHa 1151 bubnuorexa [JOK

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

11 TskecTH. IlepBas kocMudeckas bubmorexa HOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeaus. KospduuenT TpeHus.

13 Cuna czn OTI/IBJICI?I/IqS)I pu BI/I)I:CCHI/II/I bubmorexa [JOK

P pua https://m.edso0.ru/ff0c3f76
TeNa B JKUAKOCTH UJIY ras3e
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIKEHHE a0COJIFOTHO TBEPJIOTO Tea. bubnuoteka [JOK
MowmeHT cunbl. [1nedo cumel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO Tea
HNMnynec MaTepuanbHOM TOYKH,

15 CHCTEMbI MaTEPUAJTIbHBIX TOYCK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE
PabGora 1 MOIITHOCTE CHIIEL.

o bubmuorexa [JOK

16 Kunerndeckast sHEprys MaTepruaIbHON

https://m.edsoo.ru/ff0c4502
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KMHETUYECKOU SHEPrUuu

17

[ToreHuunanpHas SHEPTUSL.
[TorennmansHas SHEPTHS YIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorennmanpHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHManbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsA3b pabOThI
HETIOTCHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTHH CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHNIeCKOM SHEPTHUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa»

20

21

22

23

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
newxkenue. Aubdysus

Xapaxkrep JBUKECHUS U
B3aMMO/JICVCTBHUSI YaCTUL BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEI

Macca MOJICKYIIL. Komnuecto

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2
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BemectBa. [locTtostHaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

24 u e€ usmepenue. lllkana remneparyp
Ienscus

o5 HUneanpueri raz 8 MKT. OcHOBHOE bubmuoreka [JOK
ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeHel KHHETUYECKON IHEPTruun bubnuorexa [JOK
JBHKECHUS MOJIEKYI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona

27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota

98 «HccnenoBanue 3aBUCUMOCTH MEXKAY
napaMeTpamu COCTOSHUS
pa3peKEHHOT0 Ta3ay

29 M3omponeccsl B HI€aIbHOM Ta3e U UX bubnnoreka [JOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 criocoOsl e€ n3mMeneHus. Konnuectso bubnnoreka [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OJTHOATOMHOI'O UJI€AJIBHOTO
rasa

bubmuorexa [JOK

31 Bugst Terionepesau https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BELLIECTBA. BuGmrorexa 1OK

32 KonunuecTBo Tennotel npu

TCILIOCpeaayce. A,Z[I/Ia6aTHBII71 mnmponecc

https://m.edsoo.ru/ff0c5¢c36
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[IepBblil 3aKOH TEPMOAUHAMUKU U €T0

bubmuorexa [JOK

33
MIPUMEHEHHUE K U30IpOolIeccam https://m.edsoo.ru/ff0c5efc
Heob6patumocts npoiieccoB B
34 npu (I: e. Bropoit EaIIjOH bubmmorexa [IOK
PHPOJLE. BTOP https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII/ TenmoBoit bubnuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJI
37 DKoJ0ru4ecKue npooIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LOK
YP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HacklleHHbIH bubmmorexa [JOK
Y% - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnoreka [JOK
CBOMCTB KpUCTAILIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KpucTtayyibl. COBpeMEHHBIE MaTepPHAITBI
[TnaBiieHne ¥ KPUCTAUTA3AIIHS.
43 VnenbHas TenioTa MaaBiIeHUs bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEIUTOBOTO OaslaHca bubnuotexa [JOK
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OnexTpuzanys Tel. JNeKTPUIECKUN

https://m.edsoo.ru/ff0c6820

bubmuoreka [JOK

45 3aps. JBa BUIA DJIIEKTPUUECKUX
pan. 11 a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBoIHWKH, TUDJIEKTPUKH U
46 H(?JI OBOHUKU 3a2))H COXpaHEHUs buGnnorexa LIOK
yip ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
BzaumopeiictBue 3apsioB. 3aKoH
47 Kymnona. ToueyHbIN diIeKTpUYEeCKUN bubnnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsx€HHOCTB 3EKTPHUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnmnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnum https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
Pabota cun 3eKTpoCTaTHIeCKOTo
49 nonsd. ITorennuan. PazHocts bubmmorexa [TOK
' Hat https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKU B
50 3J'IpeKT OCTaTUYECKOM nonIe bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMKocTh. KoHIencaTo
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa LOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa'
54 [IpuHIMn 1eiCTBUSA U IPUMEHEHHE
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KOH/JIEHCATOPOB, KOMMUPOBAIHLHOTO
amnmnapara, CTpyWHOTO IpUHTEpa.
DneKTpocTaTHUecKast 3allnTa.
3azemileHue AIeKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
y4acTKa [enu

56

[TocnenoBarensHOE, MapaiesibHOE,
CMEIIaHHOE COCTMHEHUE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

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

57

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa a7ist TOTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

DIeKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/Iﬂ METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

DJEeKTpUYECKU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I, HX COOCTBEHHAs U

bu6nmoreka [JOK
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IpUMecHas IpoBoAUMOCTh. CBoiicTBa
p—n-nepexoza. [loaynpoBogHuKOBBIE
IPUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

62 pacIuiaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DIIEKTPOIUTHYECKAS JUCCOLHAITHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B ra3ax.

63 CaMOCTOSTEeIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSTENbHBIN pa3pan. MonaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O06o06maromuit ypok bubnmnorexa [JOK

65 1
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas padora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnnorexka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

67 PesepsHbIil ypok. KonTponbsHas 1 bubnnoreka [JOK
pabota o Teme "DIeKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
no reMam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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52 11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxka Beero Kontpoabusbie IIpakTuueckue f/II:;:eHI/IH :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenI
[TocTostHHBIE MATHUTHI U X

1 B3auMoOJercTBHE. MarHuTHOE IIOJIE. 1 bubnunoreka LIOK
BekTop MaruutHOM nHAYKUUU. JInHUM https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTHO€E 10JI€ MPOBOJIHHUKA C

5 TokoM. OmbIT DpcTeaa. 1 bubmmoreka [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubmmoreka [JOK
MAarHUTHOTO MO KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlaboparopHnast pabota 1 1 bubnnorexa [JOK
«HMccrnenoBanue NeUCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YacTHILY. 1 bubmuorexa [IOK
Cuna Jlopennia. PaGoTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpomarauTHas HHAyKIUs. [loTok 1

BEKTOpa MarHUTHOM uHAyKuuu. 31C
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WHJYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM
unaykiuu dapanes

10

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHUE: TOCTOSTHHBIE MarHUTBHI,
3JIEKTPOMArHUTHI, JICKTPOJIBUTATENb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yh

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

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

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

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padbota no teme
«MarHuTtHoOe 1ose.
DNeKTpOMarHuTHasi UHIYKIUS»

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

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KojeOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBparienue sHeprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIUHBI HUTH B MacChI TPY3a»
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14

15

Konebarenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmy MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akon

COXPaHEHHUS SHEPTUU B UJICATTBHOM
KoJe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

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

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BrinykeHHBIE 37IEKTPOMAarHUTHBIE
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

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

18

Tpaucpopmarop. IIpoussoacrso,
nepenaya u noTpedieHue
JIEKTPUYECKON SJHEPTUU

19

20

Y CTpOoUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady
DKOJIOrM4eCKUe PUCKU TIPU
IIPOU3BOJICTBE IEKTPOIHEPIUH.
KyneTypa ncnonszoBanus

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324
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3JIEKTPO3HEPTUHU B OBCEIHEBHOMN
KU3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21 pacpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
99 3ByKk. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1lkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxarus
o5 Konrtponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenune bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHU B IUIOCKOM 3epKaie
IIpenomiienue csera. [lonHoe
28 BHYTpEeHHee oTpaxeHue. IIpenenbHblit bu6muoreka [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHHUSI
29 JlaboparopHas padota «3mepenue bubmmoreka [JOK
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IMOKas3aTcJId MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a

JIunzel. [loctpoeHune n300pakeHuii B

30 muH3e. Dopmyrna TOHKOM JTUH3EI bubmmorexa [JOK
$ POPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JuH3bI
JlabGopaTopHas paborta

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TMH3AX)»

Jucnepcus cBera. CIoKHBINA COCTaB

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

33 Wutepdepennus cera. Audpaxius Bbu6moteka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
[TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK

34
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e

35 OnTryeckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH

36 KJIaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTENIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqeHre BpEMEHN U COKPAII[CHUE bubmorexa HOK

p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMINYJIbC PENSTUBACTCKON
38 gacThibl. CBA3b MACCHI C SHEPTUEH H bubmmorexa [JOK
HBL. p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonrponsHas padora «OnTHKa. bubmuoteka [IOK
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OcHOBBI CIELIMATIBHOM Teopuun
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
nOIMoTEKa
41 .0 A.T.
porospdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodrddexra. YpaBHeHHUE
42 BﬁHmTegl)Ha nq;)l(b@oma@(;ema bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubsmorexa [IOK
) https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa u
MIPAKTUIECKOE TPUMCHCHHE:
44
($oTORIEMEHT, POTOAATUHK,
CoJIHEeUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
pYOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNnb aToMa
bubmmoteka IIOK
47 I1 b
OCTyTIaTR! bopa https://m.edsoo.ru/ff0d0afa
H3nydenue u noriomeHue GOTOHOB
48 II I/Iyl';{e eXx0/Ie aTOMeIllI co H(?;o OBHS bubmorexa I[JOK
p pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Apyroi. Buabsl ciekTpoB
49 BonHoBEIEe cBOiicTBa yacTUIl. BOTHEI but6mmorekxa [IOK
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ne bporina. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

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

o1

52

53

54

55

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIA U NO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydenue

OHeprus CBA3M HYKJIOHOB B S7pe.
SnepHsle peakuuu. A nepHblit
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACTIEKTHI AIEPHOMN
SHEPIreTUKU

OnemeHTapHbIe YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/ipl HaOMo1eH!s U
PErucTpanyy 3JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPay

Bun 38é3nnoro neba. Co3sesnus,
SIpKI/Ie 3Bé3)II)I, IIJIAHETHBI, UX BUJANMOCE
nBrokenne. CoHeyHas cucreMa

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

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

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38
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Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprun CosiHia v 3BE311

S7

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
II0CJIEI0BATENbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtpomnbHast pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib
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(busnueckoit Teopun B HopMHUPOBAHHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie.

QHGKTpOMaFHI/ITHaSI HHAYKIOUA

PesepBHblit ypok. OnTrka. OCHOBBI
67 CHeIUaIbHON TEOpUHr 1
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHThI ACTPOHOMUH U 1
acTpou3uku

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

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME o8 4 !
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6. YYHEBHO-METOAUYECKOE OBECIIHEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

6.1 OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdenteeBoit H.A., AknronepHoe o61mecTBo «M3marenscTBo
«ITpocsenienue»

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoii H.A., AkiinonepHoe obmectBo «M31aTeabcTBO

«IIpocBenieHue»

6.2 METOANWYECKHUE MATEPHUAJIBI IJISA YYUTEJA

1. ®usuka. Pabouune mporpammel. [IpeameTHas muHUS y4eOHUKOB CEpUU
«Kitaccuuecknii

Kypc».10—11 kimaccesl : yue6. mocobue i o01eoopa3oBar. OpraHu3ami /
A. B. [IlatanuHa.

- M. : IIpocBemenue, 2017.

2. MskumieB I'. 4. @uzuka. 11 knacc: yue0. s o01eo0pa3zoBaTesIbHBIX
OpraHHU3AIUN:

6a30BbIi 1 yray6a. yposuu /. S1.Msxkumes, b. b. byxosnes, B.M. Uapyrum;
o pea. H. A.

[TapdenTreBoii.- 9-e uza. — M.: Ilpoceemenue, 2021 — (Knaccuueckuii kypc).
3. [TapdentheBa H.A. CoopHuk 3amau no ¢usuke.10-11 knaccel: yuedHoe
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nocooue i

obmeoOpa3oBarenbHbIx opranu3anuii / H.A. [TapdhentbeBa. - 8-¢ uza. - M.:
[Ipoceemienue,

2018.

4. Caypos HO.A. [Toypounsie pazpabotku. 10 knacc.

5. Mapon A.E., Mapon E.A. OnopHbie KOHCIEKTHI U TU(PepeHInPOBAHHBIE
3aauu

6. 3abotuH B.A., Komuccapos B.H. KoHTposb 3HaHMIA, yMEHUI 1 HABBIKOB

ydanmxcs

7. IU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBbI
CETU UHTEPHET

info@infourok.ru
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://znaika.ru/

https://vk.com/uchi_ru
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