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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHMWIl K pe3yibTaTaM
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-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu
oOydeHHH UX (u3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT 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 LIETM M3Y4YEHHsS (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
3HaHMI 00 okpyxkaromiem mupe. HIKoabHBIN Kypc PU3NKN — cuCTeMOOOpa3yrouii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpaduei W acTpoHomHeid. 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 (OPMUPOBAHUE €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TPY BHITIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKu i YpOBHSI cpefaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpHBaTh KakK MPHUHIMIBL €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



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs 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
OJHOTO KOMIUIEKTAa Ha JBYyX oOOydJamomuxcs. TemMaTHuecKHe 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:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mNpenCTaBICHUNA O pONM (PU3UKHU JIS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

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

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



npuoOpeTeHNe  CHCTeMBbl  3HaHWMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIKOYAs MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHUECKUE 3HAHUS A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PEILIEHUM B IOBCEIHEBHOM KU3HMU;

OCBOCHHME CIOCOOOB pEIICHHs] pa3IMYHBIX 3ajad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHUE (PU3MYECKUX OCHOB W TNPHUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUAHUSA HA OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METOJAMHU CaMOCTOSTEIIBHOIO IJIAHUPOBAHMS U IIPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMAaLHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCJIOBUW I PAa3BUTHUSI YMEHUU MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT JTa0OPaTOpPHBIX pPabOT U OMBITOB C YYETOM HMHIAMBHUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COAEPKAHUE OBYUYEHUSA

10 KVIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUA
®usuka — Hayka o mpupone. Hayynbie MeTOnbl NO3HAHMS OKPYKAIOLIETO

MUpa.

Ponp okcnmepumeHTa M TEOpUHM B IPOLIECCE TO3HAHUS MPUPOIBI.

DKCHEepUMEHT B (PUBHKE.

MonenupoBanue ¢Gu3nyecKuX SBJICHUM M mporieccoB. HayuHble TUIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. |'paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBUA.

Ponp u Mecto ¢pu3uku B (GOpMUPOBAHUM COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.



Llemoncmpayuu
AHanoroBele W MHU(POBBIE W3MEPUTEIbHBIC MPUOOPHI, KOMITBIOTEPHBIS
JaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOCKIMU HA OCH CHUCTEMbI KOOpJHHAT.
CroxeHune nepeMeleH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEWHOe aBrkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, NYyTH U [EPEMELICHUs
MAaTEPUAJIBbHON TOUYKU OT BPEMEHHU.

CBoOoHOE TazieHre. Y CKOpeHHEe CBOOOIHOTO MaiCHUSI.

KpuBosmHenHOE  nBMKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPYKHOCTH C IIOCTOSTHHOM 110 MOZYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEMHAs
ckopocTb. [lepros u yactora obpamenus. LleHTpocTpeMUTEN HOE YCKOPEHUE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIOMETD,
JIBUKEHHE CHAPAJIOB, LICTTHBIE U PEMEHHBIC MIEPEIAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenue aBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hamnpagiienne cKkopoCcTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, NPOUACHHBIMU TEJIOM 3a
MIOCJIEAOBATEIbHBIE pPAaBHBIE IPOMEXYTKH BpPEMEHHM IPH PAaBHOYCKOPEHHOM
JBW)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

W3yueHne nBUKEHUs IapuKa B BI3KOU KUJIKOCTH.

N3ydenue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmnesd. IlepBwii  3akoH  HeroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HbroToHa
JUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpOTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJIbl OTHOCUTENBHO oOcH BpamieHus. llnedo cumnbl. ¥YcnoBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, oT ux AehopMaIimH.

HccenenoBanue yciioBUM paBHOBECHS TBEPAOTO TeEJd, HMEIOLIErO0 OCh
BpaIleHUS.

Tema 3. 3aKonbl COXpaHeHUus 6 MexanHuKe

NMnynbe MaTtepuaibHOM TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

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

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs yIOpyro
nedhopmupoBaHHO  mpykuHbL.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs13p  paboOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHEHUEM MEXaHMYECKON SHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: BOIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMANBHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHHYECKOH IHEPTUH
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TEI U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Ttemmneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW DSHEPrMU TEIUJIOBOTO JBWKEHMsA vactull rasza. Illkama
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH [lanbToHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: TEepMOMETD,
OapomeTp.

Llemoncmpayuu

OnwIThl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOEHHE BemecTBa, (ororpadum
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Monenb, HUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepMoauHaMuueckass cucremMa. BHYTpeHHS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crIoco0bl e€ n3mMeHeHus. KomuuecTBo TemnoTsl u pabora. BuHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrO0  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[lonstue 00 anmabatHoM tpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanust SHEPrUM B TEIJIOBBIX MaimnHax. Kod(p@uUIMEeHT Moie3HOro
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEH SHEpPTruM (TeMIlepaTyphl) Tea Ipu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlleHHBbI map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa masieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU TMOJTYYECHHUSI COBPEMEHHBIX MaTEpPHalOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIaBJIEHUSI KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3auus Tela. ODJEKTpUYEeCKH 3apsan. JBa Buaa »IEKTPUUYECKUX
3apsaa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yleKTpuueckoro mois. I[IpuHoun
CYNEPHO3ULIUNA IIEKTPUUECKUX MOJEH. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  mosiss.  Ilorennuman.  Pa3zHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jnanexrpryeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTPOEMKOCTh TNIOCKOIO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHILIUII IEMCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEILECTBA.
IlocnenoBarenpHOE, NapajuIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOJABUKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OTHOM (3aMKHYTOM) AyieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpOBOIHUKH. CobOcTBeHHas u pUMecHast MIPOBOJANUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKUl TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: amIepMeTp,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelbHbIe MpUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U HOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIMPSKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwuibl. KOpoTkoe 3ambIKaHHe
raJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

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

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runores3a, (Qunueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B XKUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBHKEHUH C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUSs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
IOJIy4EHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoanHamMuka
Tema 3. Macnummnoe noae. I1eKmpomMacHUMHAA UHOYKUUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JIMHUNA MarHuTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JIMHUN HMHIYKIUH
MAarHuTHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ Monysb U HanpasJeHUE. [[BH)KEHHE 3apsSHKEHHONW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
UHAYKIUU. OJEKTPOABIDKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOE TOJIe. OJIEKTPOJABWXKYIIAs CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

MHAyKTUBHOCTE.  SIBIGHME CAaMOMHIYKUWHU. OJEKTPOABMXKYyLIas cujia
CaMOWHYKLIMH.

ODHEPrust MAarHUTHOTO TTOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IMPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMM MHAYKIIMY MarHUTHOTO ITOJIA.

B3aumozencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBieHME AIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKLIHH OT CKOPOCTHM W3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

M3ydeHne MarHuTHOTO MOJIA KaTYIIKH C TOKOM.

HccnenoBanue NelCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunHvle Ko1e0aHus

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHWUS.
["apmonnueckue xonebanus. Ilepuona, wactota, ammummtyaa u Qaza KoJeOaHUM.
[IpyXKVHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
UJCAITbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUM B UJICATBHOM KOJIE0ATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIiHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIIBI TOKA W
HaIpsHKEHHUS.

Tpancopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPIUM. DKOJIOTUYECKHE PUCKHM IPU MPOU3BOJCTBE IEKTpod3Hepruu. Kynmprypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHUK).

HabGmronenue 3aryxaromux KojieOaHuH.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUIA.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUYM AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUTMHBI HUTU U MacChbl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OJIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

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

OJIEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS U3JIyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
uHTepdepenus. CKOpoCTb 37EKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBAsl JIMAarHOCTHKAa B TEXHHKE M MEIWILMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus U NpeoMICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, NoJaspu3auns, qudpakuus, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MMOKAa3aTENb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

CoOuparouie u paccenBaromive JuH3bl. ToHkasg JsmH3a. DoOKycHOe
paccTosiHUE U ONTHUYECKas cujaa TOHKOM iuH3bL. [locTpoenue u300pakeHUil B
coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JIMH3BI. YBEJIUYEHUE,
JIaBAEMOE JIMH30M1.

[Ipenenbl NpUMEHMMOCTHA F€OMETPUYECKOM ONTHKHU.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBuss HaOMIOMEHWS MaKCUMYMOB W MHUHUMYMOB B HWHTEP(EPECHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspusanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6monenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[TonydyeHnue cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JUPPAKIUOHHON PEIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIENIHAJIBHONH TEOPUHM OTHOCUTEILHOCTH

['paHnubl NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  [locrymnarsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKPAILICHHE
JUTAHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl C SHEPrUel U UMIYJIbCOM PENITUBUCTCKON YaCTULIbl. DHEPTUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmot K6aHM 00U ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPrUM GOTOHA C €r0 YACTOTON. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BosHoBEIE cBOMicTBa yacTull. Bosnsl 1e bpoitnsa. KopryckynsipHO-BOJIHOBOM
Ty aiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nuHeRvaThIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pe3epdopma mo  ompeneneHurd  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3JIy4CHUS.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30tomnsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

SAnepnwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGieMbl W TEPCIEKTHUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pazgen 8. JjieMeHTBI ACTPOHOMMHU M ACTPOPU3NKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKECHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIIa W 3BE3.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKAEHUU U 3Boonuu CoJHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66ia. Paz0oeranue rajiakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUH ISl OTIPE/IeSICHUs TI0JIOKEHUsI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE CO3Be3/11si CEeBEpHOIro MOJIYLIAPUS U IPKUE 3BE3/bI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOU cepax MesTeTbHOCTH YeI0BEKa, POJIb M MECTO (PU3UKHU
1 aCTPOHOMHUHU B COBPEMEHHON HAyYHOH KapTHUHE MHPA, POJb PU3NUECKON TeOpUn
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3NYeCcKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
YYETOM COAECPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€M C KypcamMHh MATEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemuvie nonsamusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, TUrore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBI M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKK IOJ00HMS TPEYTrOJbHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u o0béma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpPUPOJE, KoyeOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KHUBOW MPUPOAE, NCUCTBUEC
pajyaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpOCHUE aTOMOB ¥ MOJICKYJI, KPUCTAINIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa3oBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHHIA.

Texnonocusa: JnVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas Oarapes.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO TpenMera «Du3nMKay HA YPOBHE CPETHErO OOIIETro
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOECTICUUTHh JOCTIKEHUE CIETYIONNX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI



JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMera «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHE B3aMMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2)IaATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJAaM, JOCTHUXKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

S)Tpy10BOro BOCIIMTAHMS:

WHTEpPEC K pPa3IUuHbIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTBH U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(GU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6)3K0,10r14eCKOro BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh JKOJIOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OmbITa JIEATebHOCTH SKOJOTMYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7)1IIeHHOCTH HAYYHOT' 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHHUE LEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISTH  MPOEKTHYID U HCCIEI0BATEIbCKYIO
JEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€ /1eilicTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENIATh 1€ JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,
BBEISIBIIATH  3aKOHOMEPHOCTH W  TPOTHUBOPEYHS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIAaH PEIHICHUS MPOOJEMBbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATePUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIICACTBUN ACATEIHPHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITFOYCBBIMH IMOHATHAMH M METOJaMHU
bu3nuecKoil HayKH;
BJIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TOUCKY
METO/IOB peuieHusl 3ajiay (U3MYECKOro COJepKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;
BJIAJECTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHUIO B PA3UYHBIX YYEOHBIX
CUTYaIIsIX, B TOM YHCJIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelICHHs, HaXOAWTh apTyMEHThI i1 JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3a/Jayd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KHU3HECSITSIIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/ICTh HABBIKAMH TOJIy4eHHUsT MHPOpPMAIUU (PU3UUIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMAaTH3alMI0 U HWHTEPIpPETalni0 MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLIEHWBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTM B PEUIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpPXKaHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3zHayeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JeSITEIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd ®  CMST4aTh
KOH(DJIUKTHI;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaJbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éTOoM 0OOLIMX
MHTEPECOB M BO3MOKHOCTEHN KaXKI0TO YJieHa KOJUIEKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJIEMBbI, CTaBUTh U (POPMyIMpPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO 3pYIHUIMH B 0OJacCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENbHOM  pediekcuu KaKk  OCO3HaHUSs
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHUKEHHUIO;

MpPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
JEATEIIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce nOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS TPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATILHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepHuaibHas TOYKa, UHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacrno3HaBaTh pU3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIKEHUE, CBOOOJHOE TMaJeHuEe TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIUS,
B3aumojencTeue Ten, Auddys3us, OpOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TTPU HArPEeBaHHUH (OXJIAXKICHUH ), TETUIOBOE



paBHOBECHE, UCIAPEHHE, KOHJIEHCALMs, MUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCIOIb3ys (DU3NUYECKUE BEIIMYUHBI:
KOOpAMHATA, MyTh, MEpPEMENIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIusi, MEXaHUYeCKas
paboTa, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWK MPaBUIBHO TPaKTOBAThH
bu3MYeCKuil CMBICI MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU;

OMHUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN W TEIUIOBBIC SIBICHUS,
UCTIONIb3Yysl (DM3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi SHEPrus XaOTHUYECKOTO JBHKEHUS MOJIEKYJ, CPEAHEKBaApaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICT HCIHOJIB3YEMbBIX BEIWYMH, HX
0o0O3HAaUEHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUNHAM;

OMUCHIBATh U3YYCHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUECKUMN 3apsij,
AIEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akons HeroToHA,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUAN CYNEPNO3UIMA CWJI, TPUHIIUI PABHOINPABUS HHEPIUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasinyarh CJIOBECHYIO
GhOopMYyIIMPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOE BBIPAXKEHHE W YCJIOBHUS (TpaHUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auvaTh YCJIOBHs UX O€30MMACHOTO MCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOIIECCOB C WCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIONKEHHOTO OOOPYIOBaHUsS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBINA CHOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHU;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yNbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nuIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEIECHUU HCCIICIOBAaHUMN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3aa4l: BRICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABICHUS,

UCIIOJIB30BaTh ~ TMPHU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TOWUCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YICOHOUW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyr0 HH(OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYKAMIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuH ¢ TPUOOpaMU U TEXHHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBECHUS B OKPY>KaIOIIEeH cpejie;

paboTaTh B TpyNIe C BBIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIEMBI.



K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAay4YyHON KAapTUHBI MHpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
buznyeCcKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
TOYEYHBIN AJIEKTPUUYECKUIN 3apsij, Jyd CBETa, TOUCUHBIN UCTOUHHUK CBETA, A/IepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO sipa MpH pEHIeHUH (PU3NYECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DPU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM W JBIDKYIIMKCS 3apsfl, AJICKTPOMArHUTHBIC KOJCOaHWS W
BOJIHBI, TPSIMOJIMHEHHOE pACIPOCTPAaHEHHE CBETa, OTPaKEHHE, MPEIOMIICHUE,
uHTephepeHnusa, audpaknus W TOMIpU3alMs CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaMOaKTUBHOCTD;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHUE, MArHUTHEBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  Pa3IUYHBIX  Ccpel) H|
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTHOJB3YsAd (U3UYECKUE BEITMYMHBI:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJICKTPUUECKOE HAMPSIKEHHUE, DIIEKTPUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYIIAs cuja, paboTa ToKa,
WHIYKIMS MarHATHOTO TMOJs, cuiaa Awmrmepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIKWA, DHEPTUS DJIEKTPUYECKOTO M MArHUTHOTO IOJIeH, MEPHOoJ W YacToTa
KojeOaHnii B KoysieOaTeTbHOM KOHTYpe, 3apsij U CcWia TOKa B TPOIECcce
TAPMOHHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHwii, (OKYCHOE pacCTOSHHE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (HU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

ONMCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHUS W IPOIECCHI, HCIOJB3YS
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUO TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (DU3UYECKUN CMBICIT
WCIIOJIb3yeMbIX BEJMYMH, WX OOO3HAUCHUS W CIWHHIIBI, YKa3bIBaTh (POPMYIIHI,



CBS3BIBAIONINE JIaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMU,
BBEIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHAM3UPOBAaTh (PU3HUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIIEOBATEIBHOIO U MAPAIIETbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHa st PoTodddekTa,
3aKOH COXPAHEHHS DHEPTUH, 3aKOH COXPAHECHHS HMITYJIbCa, 3aKOH COXPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMclia, MocTynatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKOE BBIPAXXEHHUE U YCJIOBHUS (TpaHUIbI, 00JIACTH)
MPUMEHUMOCTH;

OTIPEJICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO374aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUI0 (DU3NYECKUX SIBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPU 3TOM
dbopmyupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBATH BHIBOBI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYUH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax yd4eOHOro JKCIEPUMEHTa, Y4EOHO-HCCIIEIOBATEIbCKOM M MPOEKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoaMMbIe i €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UUECKON BEIIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIPHON MHGPOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyt0 HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJIa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UMKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 3JI0POBbsSI U COOJIIOIEHUSI HOPM 3KOJOTUYECKOIO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aIEKBATHO OIIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne /it P Konrtpoasnbie | IIpakruueckue (mudpp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Pa3znen 1.OU3UKA U METO/JAbI HAYYHOTI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM bubnnoreka [JOK
3.1 9 1 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso00.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexa [JOK
' ®da30Bble IEPEXOBI https://m.edso00.ru/7f41bf72
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Wroro no pazneny 24
Pa3znen 4.9JIEKTPOJIUHAMHUKA
bu6mmoreka [IOK
41 IICKTPOCTATHKA 10 1 1 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3JIEKTpUYECKHU TOK. TOKH B bubnnoreka [HOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 5
11 KUIIACC
KosnuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne i/ P Kontpoasnsie | IIpakTnueckue (mup )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1.2JIEKTPOJIUHAMHUKA
11 MarsuTHoe nojie. DIeKTPOMarHuTHas 1 1 3 bubnunoreka [JOK
' VHIYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no paszneny 11
Pa3znen 2. KOJIEBAHUSI U BOJIHBI
91 MexaHnuyeckne U 3JEKTPOMarHUTHbIE 9 1 bubnmoreka [JOK
' Kosiebanus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHnuecKkue 1 3JIEKTPOMAarHUTHbIE 5 bubnuorexa [IOK



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41c97c

BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
23 Onruka 10 https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 24
Pa3znen 3.0CHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI cIelIMaIBHON TEOPUHU 4 bubnmoreka [JOK
' OTHOCUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [JOK
4.1 DIeMEHTHI KBAHTOBOW OINTHUKU 6 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
4.2 Crpoenne aroma 4 https://m.edso00.ru/7f41c97¢
bu6mmorexa [IOK
4.3 ATOMHOE 51pO S https://m.edso00.ru/7f41c97¢
Wroro no pazneny 15

Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

bu6mmoreka [IOK
5.1 ONeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 7 htts://m.edsoo.ru/7fA1c97c
Htoro no paznemny 7
Pa3nea 6.OBOBIIAIOLIEE IOBTOPEHUE
bu6mmorexa [IOK
A1 4
y Obobmaroriee noBToperite https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
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PezepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

INHOYPOYHOE IINIAHUPOBAHUE

10 KUIIACC

KosauyectBo yacos DJIEeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue

n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE

padoThI padoThI
pecypcsbl
®u3nka — HayKa 0 IpUpo/e.
Hayunsie MeT(})IK bl HOIE)HapHIfH 1 bubnuorexa LIOK
yi a https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B
(dbopMUPOBaHUN COBPEMEHHOM bubnuoteka [JOK
. 1

Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIBHOCTH JIIOJIEN
Mexannueckoe IBHKEHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nsuxeHus. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JBUKECHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpeHHOE PSIMOTMHEHHOE 1 bubmuoreka [IOK
JIBUJKCHHE https://m.edsoo.ru/ff0c372e
CBoOomHoe masienne. Y CKopeHue 1 bubmorexa HOK

https://m.edsoo.ru/ff0c39cc
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CBOOOIHOTO MaICHUS

KpuBonuHeliHOE NBUKEHUE.

7 JBr>KEHME MAaTepHAIbHOM TOYKH I10 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Ipunuun oTHOCUTENBHOCTH [ anmuies.
8 NuepumanbHble CHCTEMBI OTCUETA bubmorexa LHOK
Pl . ’ https://m.edsoo.ru/ffOc3be8
Ilepssiit 3akoH HproToHa
Macca tena. Cuia. Ilpunnun
9 CYNEpIIO3HIUHU Crl. BTopoii 3akoH bubmorexa HOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuaibHOM TOUKH
10 Tpertuit 3akoH HproToHa jy1st bubnnoreka [JOK
MaTepHUAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsroTreHus. Cuna
11 TspkecT. IlepBas kocMHuueckast bubmorexa [JOK
PP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosdduiuenT tpenus.
13 Cuna ::En OTI/IBJ'ICI—(IbI/I(lS){ pH BI/IE(GHI/II/I bubmorexa HOK
P P https://m.edsoo.ru/ffOc3f76
Telna B JKUAKOCTH UJIN ras3e
[TocTymnarensHOE U BpaliaTeabHOe
14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cuibl. I1neuo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUsI TBEPIOTO Tea
NMitynsc MmaTepHaIbHON TOYKH,
15 CHCTEMbI MaTEPUATIbHBIX TOYEK. bubnmuotexa [JOK

Nmnynbsc cuiibl. 3aKOH COXPaHEHUS
uMIyibca. PeakTuBHOE NBUKEHME

https://m.edsoo.ru/ff0c43d6
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16

PaboTa 1 MOIIIHOCTH CHUJIBI.
Kunerndeckast sHEpTrUs MaTepruaaIbHONR
Touku. Teopema 06 n3MeHEHUHN
KHHETHYECKOW SHEPTHH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToreHuunanpHast SHEPTHUsL.
[ToreHuuanbHas SHEPTUS YIIPYTO
nehOpMUPOBAHHON NPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MMOBEPXHOCTU 3EMITH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuiibl. CBs3b pabOThI
HETOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MeXaHUYECKOU OHEPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

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

19

JlaGopaTtopHnas pabota
«MccnenoBanue cBs3U pabOThI CUIIBI C
U3MEHEHHEM MEXaHHYEeCKOW YHEPTUHU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

KonTponbnas pabota Nel o teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

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

22

Xapaxkrep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
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Mopenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEIl

23

Macca monekyn. Konnuectso
BemectBa. [locTtostHaas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Lenbcus

25

W neanpusii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeIHEH KHHETUYECKOW SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabota
«MccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHUS
pa3peKeHHOT0 raza

29

N3onporeccrl B uacaaIbHOM ra3e u ux
rpaguyeckoe rnpecTaBleHHe.
Konrtponbnas padora Ne2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
crioco0On! €€ n3menenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOIO UJEATBHOTO
rasza

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c5c36

V nenbHas TEII0EMKOCTD BEIIECTBA.

32 KonuuecTBo TemioTel npu bubmmorexa [TOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHeIi mpoiecc
33 [lepBblil 3aKOH TEPMOJIMHAMUKHU U €r0 bubnmoreka [JOK
MIPUMEHEHHE K U30IPOoIIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nporeccos B
34 npu (I: e. Bropoit I;aII(lOH bubmmorexa LIOK
PHpoAe. BTOp https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunun nevicreus u KII/ TernmoBoi bu6mmoreka [IOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/
37 DKOJOTHYECKHe MPOOIeMbI
TEIUIOPHEPTETHKHU
38 O6o6maromuii ypok «MoekysipHast bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbnas pabota Ne3 o reme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa [OK
YP ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBaHue U KOHIAEHCALINS. bubnuoreka [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [TOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
bu6mmoreka [JOK
42 amopdHbIe Tena. AHU30TPONH

CBOMCTB KpHUCTAIUIOB. JKuakue

https://m.edsoo.ru/ffOc65f0
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KpUCTaJLJIBbI. COBpeMeHHBIe Marcepuralibl

[InaBneHue U KpucTaIn3aus.

43 V nenpHas TEII0Ta IIaBICHUS Eubmorexa ITOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44
YpaBHEHHE TCII0BOro Oananca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tel. JINeKTPUISCKUit
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmmorexa [JOK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
I[IpoBOOHUKHN, TUIIIEKTPUKHA U
46 H(I))JI OBOHUKU 38.1ng COXPaHEHUS bubmaorexa LJOK
YHpOBOZA ’ P https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kyiona. TouyeuHbI DIIEKTPUUECKUU Bubmorexa ITOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnuoreka [IOK
ANEKTPUYECKUX ToseH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 mosd. Ilorernman. PasHocts bubmmorexa [IOK
’ THa. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIOB
I[TpOBOMHUKY U JUDJIEKTPUKH B
50 E)J'IpeKT I(;CTaTI/I‘—IeI([JKOM nolle bubmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast pOHUIIAEMOCTh
N bubmuorexa [JOK
1 K
S Jrexrpodmrocte. Koriencarop https://m.edsoo.ru/ff0c7126
52 DIEeKTPOEMKOCTD TIIIOCKOTO bubnmuotexa [JOK
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KOHACHCaTOopa. 3Hepr1/1;1 3apsAKEHHOI'O
KOHACHCaTopa

https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast pabota "HU3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KOIUPOBAJIBHOTO
armapara, CTpyMHOro npuHTepa.
DJIeKTpOoCcTaTUYECKas 3allluTa.
3a3eMiIeHHE JIEKTPOIPHUOOPOB.

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotupnenue. 3akon Oma it
y4acTKa 1enu

56

[TocnenoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeTMHEHHE
npoBogHHKOB. JlabopaTropHas paboTa
«M3y4yeHne cMenIaHHOro COeTMHEHUS
PE3UCTOPOBY

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

57

PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

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

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexkTpuueckon uenu. Koporkoe
3aMbikaHue. JlaboparopHas padora
«3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COITPOTHBIICHUS

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

59

DJIEKTPOHHAs MPOBOJIUMOCTH TBEPBIX
METaJNIOB. 3aBUCUMOCTh



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIMPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DJIEKTPUUYECKUI TOK B BaKyyMe.

60 .
CBoiicTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBOTHUKH, UX COOCTBEHHAS U

61 IpUMecHas IpoBoAUMOCTh. CBoiicTBa bubnuoreka [IOK
p—~n-niepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
pUOOPHI
DJIEKTPUIECKU TOK B paCTBOpAx M

62 pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DIIEKTPUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN U bubnuorexa [JOK
HECAMOCTOSTENBHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKkTpuuecKue mpuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnnorexka [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH

65 O06o0maromuii ypok bu6nmoreka [JOK
«OIEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabota Ne4 o reme

66 «9nexkrpocraruka. [locTosHHBIN bubnmnoreka [JOK
3NEKTpUYECKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepsHslil ypok. KonTponbHast bubnuorexa [IOK

pabota 1o Teme "DIeKTpoauHaMHuKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBHbIil ypok. O6001maronuii ypox

bubmuorexa [JOK

68 o TemaM 10 kJracca 1 https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOI'PAMME
11 KVIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpouabnsie | IIpakrnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl
ITocTossTHHBIE MAarHUTEI K UX
1 B3auMoeicTBUE. MarHuTHOE II0JIE. 1 bu6nuorexa [IOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarsuTHO€ noJje NpOBOJHUKA C
9 ToKOoM. OnbIT Dpcrena. 1 bu6muoreka [JOK
B3anmoneicTeue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JIaGoparopHas pabota «3yuenue 1 1 bubmuoreka [JOK
MarHMTHOTO IO/ KaTYIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
4 JIaGoparopHas paboTa 1 1 bubmuorexa [JOK

«HccnenoBanue neucTBUSI
MOCTOSSHHOTO MarHWTa Ha paMKy C
TOKOM)»

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c8f6c
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JleiicTBMe MarHUTHOTO IIOJIS Ha
JBIDKYIIYIOCS 3apsSHKCHHYIO YaCcTHILY.
Cuna Jlopenna. PaGota cuiib
Jlopenua

bubnunorexa LIOK
https://m.edsoo.ru/ffOc9df4

DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. IJ1C
WHIYKIIUA. 3aKOH JICKTPOMarHUTHOM
unaykiuu dapanes

JlaGopaTopHas pabora
«HccnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHYKIIUN))

bubmnoreka IIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIICHUE
camonnaykiuu. IJ1C caMonHyKIuu.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubmnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
MHIYKIMOHHAs [1€4Yb

10

Oo6o06maromuit ypok «MarautHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bu6anoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbnas pabora no teme
«MarHutHoe moie.
DneKTpOMarHuTHast UHIYKIUS»

bu6anoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
kosebanus. 'apmonndeckue
KosiebaHus. YpaBHEHHE

bubanoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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rapMOHHYECKHUX KoyieOaHuil.
[IpeBparenue sHepruu

13

JIaboparopHast pabota
«HccnenoBanye 3aBUCUMOCTH
Mepro/ia MajibIX KoJieOaHuil Tpy3a Ha
HUTHU OT JJTUHBI HUTH B MacChl TPy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KOJIEOAHHUS B
U/ICATLHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
ANIEKTPOMArHUTHBIMU KOJIEOaHUSMHU

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPaHCHHS PHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BoIHyKIEeHHbIE
MexaHudeckue konedanus. Pe3onaHc.
BbIHyXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus

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

17

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
[IEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JENCTBYIOLIEE 3HAUCHUE CUJIBI TOKA U
HaIpsHKEHUS

bu6anoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE

bu6nunorexa LIOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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https://m.edsoo.ru/ff0cbd34

MIPUMEHEHUE AIEKTPUUECKOTO 3BOHKA,
re’HepaTopa nepeMeHHOro TOKa,
JUHUH 3JeKTponepeaad

https://m.edsoo.ru/ff0cc324

DKOJIOrM4eCcKUe pUCKU IIpU
IIPOM3BOCTBE IEKTPOIHEPTUH.

20 KyneTypa ncnonbs3oBanus
AJEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU
MexaHuuyeckre BOJIHBI, YCIOBHUS

21 pacnpoctpanenus. [lepuoa. Ckopoctsb bubmuorexa [IOK
pacIpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeynble ¥ MPOIOJIBbHBIE BOTHBI

99 3Byk. CkopocTh 3ByKa. [ pOMKOCTH bubmuorexa [IOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX

23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LTOK

p ' https://m.edsoo.ru/ffOccfeQ

ANEKTPOMArHUTHBIX BOJH
[IpuHUUNIBI paTUOCBSI3U U

24 TeneBusieHus. Pazsurue cpeacTs
cBa3u. Paguonokanus

o5 KonTponbnas padota «Konebanus u bu6muoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEeHue

26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnoreka [JOK
Toueunslil ©CTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa

97 OTtpaxxenue cBeTa. 3aKOHbI bubmmorexa [JOK

oTtpaxxeHus ceera. [loctpoeHue

https://m.edsoo.ru/ffOcd4e0
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M300pa)KeHU B IJIOCKOM 3epKalie

IIpenomiuenue ceera. I[lonHoe
BHYTpEeHHee oTpaxkeHue. IIpenenbHblil

bubnunoreka LIOK

28
YIOJl IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKEHUS
29 JlaboparopHas pabota «3mepenue bu6muoreka [IOK
IOKA3aTelIsl MIPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue n3odpaxkeHuil B
30 muH3e. Dopmyra TOHKOM JTHH3EI bubmorexa LOK
+ TOPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTuH3bI
JlaGopaTopHas pabora
31 «HccrnenoBanue cBOMCTB
M300paXCHUH B TMH3AX)
Jucnepcus cBera. CloXHbBIA COCTaB
39 oenoro ceera. L{er. JlabopaTopHast
pabota «Habmroienue nucrepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bu6muoreka [JOK
ceta. [ludpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpruOOpbI U yCTPOCTBA U
yCJIOBHS UX O€30MaCHOr0 MPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH
36 KJIacCCUYEeCKO MexaHuKu. [TocTynars bubnuotexa [JOK
CIIeIMaIbHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
37 OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH. bubanoreka [JOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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3ameJieHre BpeMEHH M COKpAIllEHHE
JUINHBI

https://m.edsoo.ru/ffOcfa42

DHeprus U UMIYJIbC PEISITUBUCTCKOM

bubnunoreka LIOK

38 .C i
HACTHIIBL. L-BA3L MACCL € SHCEPTUCH 1 https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
Konrponsnas padora «OnTHka.
39 OCHOBBI ClIEUAIIBHON TEOPHUH buGnuorexa [IOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH
40 ®otonbl. opmyna [Mnanka. DHeprus bubnmnoreka [JOK
Y UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE By 1OK
noIMoTeKa
41 .0 A.T.
porosdexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl pororddexra. YpaBHECHHE
42 QﬁHmTegl)Ha nq;)l(bQ)OTOSQ);eKTa bubmorexa LOK
. ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porospdexra
JaBnenue cBera. Onbithl [1. H.
43 JlebeneBa. XMMHUYECKOE JICHCTBUE bubmorexa LOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTsa u
MPaKTUIECKOE TPUMEHEHHE!
44
(boTorIeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1€MEHTHI but6mmorexa [IOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITEI
bubanoreka [JOK
46 Pesepdopna no paccestHuIO 0-4acTHIL.

HnaHeTapHaﬂ MOZACIb aToOMa

https://m.edsoo.ru/ff0d091a
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but6mmoreka [IOK

47 ITocrymatel Bopa
y p https://m.edsoo.ru/ff0d0afa
W3znyuenne u normnoieHue (OTOHOB
48 g I/I}ll'lqe exoJe aToMa C oz[Hc()lz"o OBHS Eubmaorexa ITOK
p p . P https://m.edsoo.ru/ff0d0afa
SHEPTUU HA OpYTroi. Buapl cieKTpoB
BoiHoBbIe cBoMicTBa YacTHII. BoIHEBI

49 ne bpoiina. KopnyckynsipHo- bu6muoreka [IOK
BOJIHOBOM Jyanu3Mm. CllOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3JTyUCHHE
OTKpBITHE PaInOaKTUBHOCTH. OTBITHI

50 Pezepdopaa o onpeaenenno cocrapa Bubmorexa ITOK

pLOp p https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyYCHUS
CaoiicTBa anba-, 0eTa-, raMMa-

51 u3nyuyeHus. Bnusaue
PaIMOaKTUBHOCTH Ha YKUBBIC
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacnaf. bu6muoreka [JOK
DJEeKTPOHHBINA U MO3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-nsinydeHue
DHeprus CBA3M HYKJIOHOB B si7Ipe.

SInepHble peakuuu. SaepHbIi

53 eaIfTo 113[ 00JIEMBI nep CIEKTUBEI bubnnorexa LHOK
p p- 1P - TP o https://m.edsoo.ru/ff0d1356
IKOJIOTHYECKHE aCTICKTHI SICPHOM
JHEPTETUKU
DnemeHTapHbIe YacTUIIbl. OTKPHITHE

bu6nunorexa LIOK
54 Mo3uTpoHa. MeTobl HAOMIOACHUS U

pErucTpanvu 3JEMEHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38
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Kpyrasiit cton «@yHaaMeHTalbHbIE
B3auMoercTBUA. EnuHCTBO
(bu3nYeCcKOil KapTUHBI MUPaY

55

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/IBI, IUIAHETHI, HX BUIAMMOE
nekenne. CoaHeynas cucremMa

56

Connne. ConHedHas aKTHBHOCTD.
Ncrounuk sHeprun ConHua u 38311

57

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHUKU. 3BE3/IBI TITaBHOU
MOCIIeI0BAaTEILHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUHU H
sBoJroruu ColiHIa U 3BE3 ]

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nmwxenne CosHua B
lNanakrtuke. I'anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKTUK

59

Bcenennas. Pa3z0oeranue rajJakTUK.
Teopus bosbioro B3peiBa.
PennkroBoe usnyuenue.
MeraranakTuka

60

Hepemennsie npobieMbl acCTpOHOMUU

61

Kontponbnas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3IUKU»

62

Oo6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITHMATbHON 1




3TUYECKOH cdepax AedaTeIbHOCTH
YelioBeKa

O6o6maromuii ypok. Pois u Mmecto
63 (bU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

O6o6maromuii ypok. Poib
¢uznveckoii Teopun B HopMupOBaHUH
MPECTaBICHUN O (PU3NUECKOM
KapTUHE MHUpa

64

O6o006matomuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

65

HayYHBbIX HpCI[CTaBJ'IeHI/Iﬁ O IMpHupoae

66 PesepBHbIil ypok. MarautHoe noie.

DneKTpoOMarHuTHast MHIYKIIUS

PesepBubiil ypok. Ontuka. OCHOBBI
67 CTIEUATBHON TEOPHH
OTHOCHUTENIbHOCTH

Pezepuslil ypok. KBanroBas ¢usuka.
68 DeMeHTHl aCTPOHOMHUU H

acTpopU3UKH

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 knacce/ KacsssaoB B.A., O6111ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenienue»

» ®usuka, 11 kimace/ Kacesaos B.A., O61mecTBO ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AxninonepHoe obmecTBo «3maTenbcTBO

«ITpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. N.T. Bnacosa, B. A. KacbsiHoB. MeToauyeckoe nocooue Kk yaeOHuKy
B.A. KacesHoBa, 10 knacc. Mocksa. Jlpoda. Poccuiickuii yueOHUK.

2. ®Ousuka. Jlmmaktnaeckue matepranbl. 10 kimace, 11 kimace (aBTops A.
E. Mapomn, E. A. Mapon);

3. ®usuka. CamocTosTEIbHBIE U KOHTPOJIbHBIE paboThl. 10 kiacc, 11
kiacc, (atop O. U. I'pomiieBa).
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETU UHTEPHET

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

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