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INOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUU K pe3yjbTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHTAHHS H
KOHIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusx Poccniickon denepanum, pean3yrommx OCHOBHBIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
noaxojaa. IIporpamma mo ¢usuke coorBeTcTBYyeT TpeboanHusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMNKU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE L€ M3Y4YeHUs] (PM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU: JTUIYHOCTHBHIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (PU3MKH Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pusnkay 1mo rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYMAasl B
KauecTBe y4eOHOro IMpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cUCTEeMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpaduei u actpoHomueid. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJIYYEHHUs] HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMU M JIPYTHUX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BBITIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0BaHUM.

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



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

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECCKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX IMPUIIOKEHUM
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM pallMOHATIBLHOTO MPUPOIONOIH30BAHUS U HKOJIOTMYECKOM 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O MPHUPOAE, TIPaHHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEeSTENbHOCTHBIN MOJIX0JI B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsA Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
MpaKkTUYECKUX padoT. BeigeneHne B yKa3aHHOM MepeyHe J1abopaTopHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIIECCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BaHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIIbIO, MO3BOJISIIONIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyronme BhIOOpa (U3UYECKON MOAENU MJIS CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKK Ha YpOBHE CpeIHEro 00111ero 00pa3oBaHus TOJKEH U3YYaThCsl B YCIOBUIX
peAMETHOro KaOuHeTa (U3HKUA WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpYyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3NKEe YUSHHUECKHX MPAKTHYCCKUX padOT W IEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHUpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (HU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICOBAaHMUSI  M3y4YaeMbIX SBJIIGHWM W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME MJIS YYCHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TeMaTH4ecKHue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4Y€HUS PU3UKHU B 00LIEM 00OpPA30BAHUH SIBISIIOTCA:

e (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMUPOBaHUE
HCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpeaCTaBICHUNA O PONM (PU3MKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHHeM CIEeIyIOMNX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUS:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HMU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS U TMPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJII Pa3BUTHSI YMEHH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 10 (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poBeNeHUusT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCs.



COAEPXKXAHUE OBYUEHUA
10 KJTACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hH3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporieccoB. HayuHble THUIIOTE3bI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto dusuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOrOBbIE W IU(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX NPOCKIMU HA OCH CHUCTEMbl KOOpPIHUHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIeHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

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

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

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBU>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmonenue ABMKEHUs Tena, OPOIIEHHOTO MOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIL MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus, kauenusi). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXEHUS U cuiia TpeHus nokosi. Koadgduiuent tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT niepopmarum.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY ciioBust paBHOBECHUS TBEPAOTO Tea. Buaibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomul

N3ydenue aBmkeHUs OpycKa Mo HaKJIOHHOW TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTU. [TorenumanbHas SHEPIUs YIIpYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI Tra3oB, XUJIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsl Monekya. Konnyectso Bemecrsa. [locTosinaas ABoranpo.

TennoBoe paBHOoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNIbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [anwsToHa. M3omporniecchl B UcalbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepmonuHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TeIIOEMKOCTh BEIECTBA.
KosruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKH K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Ko3p@uIMeHT Mmoie3Horo
nevctBus TerwoBod mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



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

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKu U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u kKoHJeHcarusi. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUCTaJTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU MOJYUYECHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMICTBa HACBIIICHHBIX apOB.

Kunenue npu nmoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMmoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Ted. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAnoB. IIpOBOOHUKH, TUANIEKTPUKKA U TOJYNPOBOJHUKH. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA AIEKTPUUYECKUX Moyeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM UM AUARJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOopa.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUYECKON MPOHUILIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHue 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

ONeKTpUYeCcKUuid TOK B pacTBOpax M paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHHKUA TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TabBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTD BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBI3H

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

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHM: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, nuddysus, ocMmoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B AKUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS AMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC puOopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHuThl.  B3aumonelcTBHE  INOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUU. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JIS TIOCTOSHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA € TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJI JUIMHHOIO IIPSAMOIO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJieHUE. J[BHKeHHE 3apsiKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM mojie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla MWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apanes.

BuxpeBoe »snekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWHU. OJEKTPOABIXKyLIas  cuia
CaMOWHIYKLIMH.

OHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: TMOCTOSIHHBIE
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbLE KONEOAHUA

KonebarenbHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanus. [lepuona, wactora, amrmumryga u (aza xoseOaHUN.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE DJIEKTPOMATHUTHBIC KOJI€OAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMHU U
JIEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIiHyKeHHbIE 2JIEKTPOMAarHUTHbIE KOJIeOaHuUsl.

[lepemennpii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HSHEPIrUU. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COEIMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAaHC.

HaGnroneHnue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpa’KEHHE,
MIpeIOMJICHHUE, TOSIpU3ays, Tudpakius, UHTephepeHITHS.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpOCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpa)keHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroliie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTephEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoMCTBa M MPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKona, TeJIeCKomna.

Habmronerne natepdepeHIInM CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yenune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzaiuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepeHune nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB M300paKE€HUM B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEprun HOTOHA C €r0 YACTOTOM. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKOHbI

dotorpdexra. YpaBuenue DunmTeitHa s dhoTodadpdexra. «KpacHas rpanuiar
dboToaddexra.

JaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHYecKue YyCTpOICTBA U MPAKTHUECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodddeEKTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nydenue wu moriomieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPrHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTul. Bonnel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue inHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paauoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuto  cocrasa
paanoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3IydeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHIEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTo/b1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.

TexHn4ecKkue yCcTpoMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB YacTUIL (M0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA U 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CIEKTpaldbHBbIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ma. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBO€E H3nydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUIN JJIs1 OTIPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usa CEeBEpHOro MOyIIapHs U IPKUE 3BE3/bL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib GU3HUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYecKoi KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 6a30Boro ypoBHsS B 11 kiacce OoCyIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KMBOM MPUPOIAE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHUKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CIIETYOITHX
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULMENH JIMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alMi OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh T'PAKIAHCKON MO3ULIMN 00YYAIOLIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX TIPakIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHHMTAPHON U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIOCOOHOCTh OILIEHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIeHUs,
OPUECHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyIiero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3NuyHbIM cdepaM MpodhecCHOHATbHON IesTEeIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

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

paclIMpEeHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIBHOCTH, T'OTOBHOCTH B MpOLECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOATENFHO  (QOpMYyJNIMpPOBAaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEeIH JEeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBaEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEUICHUU KM3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apTryMEHThl HJid JO0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4eHUs MHGOpMAIUU (PU3NYECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIUU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHA B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI, PECYpCcOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHuKAaTHBHBIE YHHBepPcaIbHble YUeOHbIe JeliCTBUS:
OCYILECTBIISATh OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallUH M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTh poid C y4ETOM MHEHMI YYacTHUKOB, OOCYXJaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
oOILIMI pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETUYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JIaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BATh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pELIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS MO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pEe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pPe3yIbTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHMOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHCHHAM U MIPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO IEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATH HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOINCHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKMUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U
TE€XHOJIOTMH, B IPAKTUYECKON NESATEIIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TEJNO,
UJCAIBHBIN I'a3, MOJIEIU CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOUYCYHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU PU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUU CTPOCHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  IPSMOJIMHEUHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJICHUE, KPUCTALIM3AlUs, KUIICHUE,
BJIAXKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBfA3b MEXIYy [apamMeTpamMyd COCTOSHHS Tra3a B  H30mOpoleccax,
AJICKTPpU3ALU TEJ, B3aUMOJICCTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yys (PU3nUecKue BEITMYMUHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUa,
HMMITYJIbC TeJla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUSA, MEXaHUYECKas
paboTa, MeXaHWUYECKasi MOIINHOCTh;, NpPH ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(GU3NYECKUIT CMBICT HMCHOJIB3YEeMbIX BEIMYUH, HUX OOO3HAYCHHS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKNE JAHHYIO (PU3UYECKYIO BEJIIMUMHY C JAPYTHMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl dHEPrUsi XaOTUUECKOTIO0 JABUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yeMbIX BEJIMYMH, MX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIUUNHAM;

OIMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IMOJISI, IIOTEHLMUAJ, PA3HOCTh IMMOTEHIMAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAUYCHMS] W €IUHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Ys (PU3HUECKUE
3aKOHBI ¥ MIPUHIMUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHILUIT CYNEPNO3UIMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUYECKYH) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOW DHEPTUM TEIIOBOTO JBUKEHUS MOJIEKYJH C
a0COJIFOTHOUM TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIOJIBb30BAHUS B
MMOBCEHEBHOM JKU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMNBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AETaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIIECIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U MPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3MUecKHe 3aKOHBI U MIPUHIIUITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHusi, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINYNHBI;

pelaTh KaueCTBEHHBIC 33/1a4M: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCeCKHE ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
Y TIPEICTABJICHUS YYEOHOU U HayYHO-MOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTydaeMyto HH(POPMAIIUIO;

MIPUBOUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBHIIOJHEHUEM PA3JIMUYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PAlMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM MTPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LETOCTHOCTh U EIUHCTBO
bu3HUecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa MPHU pPEUICHUU (PU3NYECKHUX
3a/1ay;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PMBHMKH: 3JIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJEHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAd, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaaNO0aKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3MYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YSd (U3UYECKUE BEITHYMHBI:
AIIEKTPUYECKUI 3apsl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSIKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KoieOaHu B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCcTosiHue U
ONTUYECKasl CUJIa JIMH3bI, MPU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BETUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HUCIOIb3YS
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, MEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX O0OO3HAYCHHS M EIUHUIbI, YKa3blBaThb (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNYNHBL

aHAIM3UPOBATh (PU3HUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapaJlIEILHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa miia Gororddexra,
3aKOH COXPAHEHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUSA
AIEKTPUYECKOrO 3apsaaa, 3aKOH COXPAHEHHUS MAcCOBOrO 4uCia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIS TPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOTHATh HKCIEPUMEHTHI [0 WCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HU3MEPEHUI: TMPU STOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBIISITH MPSIMbIE M KOCBEHHBIC M3MEPEHHUs (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI W HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB M J1AOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4yd C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BEIOMPATHh (PU3UYECKYI0 MOJECIb, BBIACIITh (PU3MUCCKUE BEIHMYUHBI U (POPMYIIHI,



HEOOXOUMbIE ISl €€ peIleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YE€HHOTO 3HaueHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTHYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyk JCHUH C ONOpPOM Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU HU
(duznueckue BICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIpPHON MH(pOpMalUK, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIN3UPOBATh MNOIyYaeMyto HH(OPMALINIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA WX O€30MACHOTO MCTOJIH30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpymnme C BBHIMOJIHEHHEM pPA3JIMYHBIX COIUANBHBIX POJeH,
IUTAHUPOBAaTh PabOTy TPYNMbI, PalMOHAIBHO pACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoububle IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa LOK
) A i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Aunammia 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnnoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBbI TEPMOTHHAMHKH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
40 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBaHme pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IlpakTuueckue (wicpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 | 3 bubmmoreka [JOK
’ AHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4yecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
’ OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS PU3UKA
bu6mmoreka [JOK
4.1 9 7| 6
JIEMCHTBL KBANTOBOM OIITHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuotexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Wroro no pasaeny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 }I?;If:?;l;?:;siggﬁfmcwc
Hroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
dusznka — HayKa O IPUPOJIE.
1 Hayunrie MCT(}),;I(H HOEHZI:HI/ISI 1 buGnnorexa LIOK
v https://m.edsoo.ru/ff0c32e2
OKpY>Karollero Mupa
Poins 1 MecTo du3nku B
OPMHUPOBAHUHU COBPEMEHHOM
2 Eap HOI;I KapTUHBI nfn a, B 1 bubmorexa [TOK
yi pu pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETbHOCTH
Joaen
MexaHu4ecKoe ABUKEHHUE.

3 OTHOCHTEIIPHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
nerokenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpsMONIMHENHOE | bubnuorexa [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOIUHENHOE | bubnnoreka [JOK
JIBUXEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHue. Y cKopeHue 1 bu6mmoreka [JOK
CcBOOOIHOTO ITaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

7 JBr>kKeHrE MaTepUaIbHON TOYKHU 1 bubmmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
0 OKPYKHOCTH
8 [IpuHIMIT OTHOCUTENBHOCTH 1 bubnmnoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lanunes. MuepuuanbHble CUCTEMBI
otcyeTta. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/ffO0c3be8

Macca tena. Cuia. [lpunnun

MarepuaibHOi Touku. Teopema 06

9 cyneprno3unuu cuil. Bropoit 3akon bubmmorexa [TOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HeroToHa my1st MmarepuanbHOM TOUKH

10 Tpertuii 3akon HerotoHa mjist bubnnoreka HOK
MaTepUANIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTEHUSI.

11 Cuna Tsxectu. [lepBas bubmmorexa LOK

P https://m.edsoo.ru/ff0c3d00
KOCMHUYecKasi CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bubnunoreka [JOK
JBHKCHUHU TeNa B )KUAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarenbHO€ U BpalareabHOE
JBUKEHHE a0COITIOTHO TBEPOTO

14 Tesa. MomeHT cuiibl. [1neqo cuiibl bubmmorexa [TOK

i L ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECUS TBEPAOTO
Tena
NMnynsc MmaTepralbHONW TOYKH,

15 CUCTEMBI MaTepUAJIbHBIX TOYEK. bubnmnoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITYyJTbCa. P€akTUBHOE JIBIKECHHE
PaGota 1 MOIITHOCTH CHJIBL.

bu6mmoreka [JOK
16 Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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M3MEHEHHY KMHETHYECKOI SHECPTUn

17

[ToTeHumanbHas sHEprUsl.
[ToreHunanbHas 3HEpPrus yrnpyro
ne(GpOopMUPOBAHHOHN MPYKUHBI.
[ToreHumanpHas 3Heprus Teina
BOJIM3M IOBEPXHOCTH 3eMITH

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

18

IlorennuanbpHele U
HEIOTCHIUAIIBHBIC CHIIBL. CBI3b
pabOTHI HEMOTEHITUATBHBIX CHJI C
H3MEHEHHEM MEXaHNYeCKON
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpPaHEHUSI MEXaHUYECKOU
SHEpPruu

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

19

JlaGoparopuas pabota
«HccnenoBanue cBsizu pabOThI
CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM SHepruu Tena Ha
IIpUMEpPE PACTSHKEHUS Pe3UHOBOTO
KTyTa»

https://videouroki.net/video/my-

class/

20

KonTponbHas padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE)

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

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Audpdysus

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

22

XapakTep ABUKEHUS U
B3aMOJECUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHust ra3os,

https://videouroki.net/video/my-
class/



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/

KUJIKOCTEN U TBEPBIX TEl

Macca monexyn. KonuyectBo

https://videouroki.net/video/my-

23 Bemtectra. [locTostHHas ABoraapo class/
TennoBoe paBHOBECHE. ) _ )
.. https://videouroki.net/video/my-
24 Temneparypa u €€ u3sMepeHue. class/
[lIxana temnepatyp Llenbcus T
)5 WUneansusiii raz 8 MKT. OcHoBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbcouoTHas TeMnepaTypa Kak
Mepa CPeIHEN KHHETUYECKOM
26 SHEPIUH JIBU)KECHHS MOJIEKYII. bubmorexa HOK
https://m.edsoo.ru/ff0c511e
YpaBHenue Menpeneena-
Knaneiipona
https://videouroki.net/video/my-
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
class/
JlaGopatopHnas pabora
73 «HccnenoBanne 3aBUCUMOCTH https://videouroki.net/video/my-
MEXy [apameTpaMu COCTOSHUS class/
Pa3pekKEHHOTO ra3a»
79 N3onponeccel B UaECaIbHOM rase u bubnnorexka [JOK
UX rpaduueckoe mpeacTaBlieHue https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U
30 CHOCOOBI €€ U3MEHEHHS. bubnnoreka [JOK
KomnmuaecTBo TermioTel u paboTa. https://m.edsoo.ru/ff0c5952
Buytpennss sneprus
0JIHOATOMHOT0 MJI€AJIbHOTO ra3a
31 Buns! Teruonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c¢36
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VYnenbHas TEINIOEMKOCTH BEIIECTBA.
KonuyecTBOo TEIIoThI pu

bubmuoreka [JOK

32
Tertonepenaye. AnunadbaTHbIN https://m.edsoo.ru/ff0c5c36
poriecc
13 [lepBblii 3aKOH TEPMOAMHAMUKY U bubmumoreka [IOK
€ro IpPUMEHEHHE K U3o0lIporeccaM https://m.edsoo.ru/ffOcSefc
HeoOpaTtumocTs nporeccoB B
34 npupoze. Bropoii 3akoH bubmmorexa [TOK
PHPOIE. P https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKH
35 [Tpunmun nevicteus u KI1/{ bu6mmoreka [IOK
TEIJIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a
https://vid ki.net/video/my-
36 Linn Kapio u ero KITJL ps://videouroki.net/video/my
class/
37 DKOJOTUYECKHE MTPOOITIEMBI https://videouroki.net/video/my-
TEIUIO3HEPTreTUKH class/
O6o06maromuit ypok
38 «Monexyns Hai}llp ¢u3uka. OCHOBBI bubmmorexa LOK
yAp ' https://m.edsoo.ru/ff0c6938
TEPMOJANHAMUKI
KonTponbhas padbota no teme
39 «MonexkynspHas ¢puzuka. OCHOBBI bubnrorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [JOK
Hcnapenue u kunenune https://m.edsoo.ru/ff0c63b6
AOComOTHAS U OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yXa. HachleHHbIN bubmmorexa [IOK
AyXa. . https://m.edsoo.ru/ff0c64d8
nap
42 Teépnoe teno. Kpucrannnueckue u bubnnoreka [JOK

amop¢HbIe Tena. AHU3OTPOIHS

https://m.edsoo.ru/ff0c65f0
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CBOMCTB KpucCTaIUIOB. Kuakue
Kkpuctajuibl. COBpeMEHHbIE
Marepuabl

[IinaBneHue n KpUCTAIUIU3ALIMSL.

43 VY nenpHas TenaoTa MaBICHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarust
bu6mmoreka [IOK
44 YpaBHEHHE TEIIOBOTO OanaHca
P https://m.edsoo.ru/ff0c6820
DneKTpu3aus Tel.
45 Dnextpuyeckuii 3apsia. [[Ba Buna bubmmorexa [TOK
P A A https://m.edsoo.ru/ffO0c6bcc
AIEKTPUUYECKUX 3aPSI0B
[IpoBOIHUKY, TUITEKTPUKU U
46 MIOJIYTIIPOBOIHUKH. 3aKOH bubnuoreka [IOK
COXpAaHEHUs BIIEKTPUYECKOr0 https://m.edsoo.ru/ffOc6bcc
3apsa
B3aumogneiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuHslit a5ieKkTpudecKuit bubmorexa HOK
Y ' p https://m.edsoo.ru/ff0c6cesd
3apsn
Hanpsk€HHOCTD 371EKTPUYECKOTO
43 nosist. [IpuHnun cyneprno3unuu bubnnoreka [JOK
WIEKTPUUECKUX MOJeH. JInHun https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
Pabota cui anexkTpocTaTHueckoro
49 noJist. [Torentman. PazHocts brbmorexa HOK
l Hia https://m.edsoo.ru/ff0c6£00
MOTEHIUAIOB
[IpoBOIHUKY U TUDTIEKTPUKH B
P P Bu6mmorexa [IOK
50 AJIEKTPOCTATUYECKOM IIOJIE.

HI/I3HCKTpI/I‘—IeCKa$I IMPOHUIIACMOCTD

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

bubmuoreka [JOK

51 OnekrpoémkocTh. KonmeHcaro
P a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIOCKOTO
52 KOHJIeHCcaTOpa. DHEPrus buGnnorexa LIOK
pa. p https://m.edsoo.ru/ff0c72c0
3apsOKEHHOT0 KOHJIGHCATOpa
53 Jlaboparopnas padora "M3mepenue | https://videouroki.net/video/my-
ANMEKTPOEMKOCTH KOHAEHcaropa" class/
[TpunIUn nelcTBUS U NPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIILHOTO ) . )
. https://videouroki.net/video/my-
54 anmapara, CTpyHHOr0 pUHTEpA. class/
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHE AIIEKTPONpUOOpOB
DNEKTPUUECKUN TOK, YCIIOBUS €T0
cymiectBoBaHus. [I0CTOSHHBIN TOK. . ) .
https://videouroki.net/video/my-
55 Cuia Toka. Hampsixenue. class/
Conporusnenne. 3akon Oma Jist
y4acTKa Ienu
ITocnemoBarenpHOE,
napajuieJIbHOE, CMEIIaHHOE
56 COEIMHEHHE MPOBOIHUKOB. 05 bubnuotexa [JOK
Jlaboparopunas pabota «13yuenue ' https://m.edsoo.ru/ff0c74f0
CMEIIAaHHOTO COeIUHEHUS
PE3UCTOPOB»
PaboTa 1 MOIITHOCTH
bubmuorexa [JOK
57 AIEKTPUIECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna
3akoH Oma JiJ1s TTOJIHOM
. . bubmuorexa [JOK
58 (3aMKHYTOM) 2JIEKTPUUECKOM IIETIH. 0.5

KopoTtkoe 3ambikanue.

https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Jlaboparopnas pabota
«3mepenune DJIC ucTtouHrnka Toka
U €r0 BHYTPEHHETO
COIPOTHUBIICHUS»

DJEeKTpOHHAs IPOBOJUMOCTD
TBEPABIX METAJUIOB. 3aBUCHMOCTb

https://videouroki.net/video/my-

59 COIIPOTUBIICHUS METAJIJIOB OT
class/

TeMIepaTyphbl.
CBepXIpoBOIUMOCTh

60 DNEKTPUYECKHI TOK B BAKyyMe. https://videouroki.net/video/my-
CBolicTBa 21EKTPOHHBIX ITYYKOB class/
[TonynpoBOAHUKH, UX COOCTBEHHAs

61 U IIPUMECHAs IPOBOJIUMOCTb. bubnuoreka [IOK
CaoiicTBa p—n-nepexoa. https://m.edsoo.ru/ffOc84ae
[TomynpoBOTHUKOBBIE IPHUOOPEI
DNeKTpUUeCKUil TOK B pacTBOpAxX U

2 pacIuiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DNEeKTPOUTHYECKAs TUCCOLIUAIIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DNeKTpUUeCKUil TOK B Ta3ax.

63 CamocTosTebHbIN U bubmmorexa [JOK
HECAMOCTOSTEIbHBIN pa3ps. https://m.edsoo.ru/ffO0c84ae
Momnnus. 1lnazma
DneKkTpudeckue npudopsl U

64 YCTPOMCTBA U X MPAKTUUECKOE bubmuorexa [IOK
npuMeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH

65 O6o06maromuit ypok bubmmoreka [JOK

<<3J'ICKTp OJMHaMHKa»

https://m.edsoo.ru/ff0c88be



https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
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

KonrponsHas pabora o reme

66 «Qnekrpocraruka. [loctosHHbIN | bubmmoreka [JOK
3JeKTpudecKkuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

PezepBHblii ypok. KonTposbHas

67 aGOI;a o TZl\p/[e ’ 1 bubmmorexa [IOK

‘I‘) " https://m.edsoo.ru/ff0c8c56
DNeKTpoAMHAMHKA

68 PezepBHblit ypok. O6o0maromnmii | bubnuoreka [IOK

ypok 1o reMaM 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI
[TocTostHHBIE MATHUTHI U X
B3auMoJieicTBUe. MarHuTHOE
. bubmmoreka [JOK
1 nosie. BekTop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
WHIYKUIWW. JIMHUY MarHUTHOM
WHIYKIUU
MarauTHO€E 1oJIe MPOBOJIHHUKA C
) TokoM. OnbIT DpcTeaa. | bubnnoreka [JOK
B3anmoneiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlabopatopnas pabora «3yuenue
3 MarHETHoFr)o HOJI')ISI KaT KI/Iy: 1 1 bubmmorexa [IOK
v https://m.edsoo.ru/ffOc98fe
TOKOM»
JlelicTBuE€ MarHUTHOTO TTOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
4 Awmmnepa. JlabopaTopHas paborta | | bubnuorexa [IOK
«ccnenoBanue IerUcTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 JIBUKYIIYIOCS 3apsSKEHHYIO 1 bubmuoreka [IOK
gactuity. Cwia Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cunel JlopeHna
https://videouroki.net/video/my-
6 DneKTpOMarHuTHas WHIYKIIHS. 1

class/



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/

IToToK BEKTOpa MarHUTHOU
unaykiuu. IJ1C uuaykiuu. 3akoH
3JIEKTPOMArHUTHON MHIYKLIIMHU
®dapanes

Jlaboparopnas pabota

7 «HccnenoBanue SBiacHUI buGnnorexa LIOK
. https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHON UHTYKIIMH
NunykTuBHOCTS. SIBIICHUE
camounaykiuu. 3J1C
8 CAMOUHAYKIIUA. DHEPT U bubmmorexa LHOK
4 ' P https://m.edsoo.ru/ff0ca600
MAarHUTHOTO MO KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie
TexHudeckue ycTpoucTBa U ux
MIPUMEHEHHUE: TOCTOSIHHBIE
9 MAar"HuThl, DJIEKTPOMAarHuThI, https://videouroki.net/video/my-
3JIEKTPOJBUIATEIIb, YCKOPUTEIIN class/
3JI€MEHTApHBIX YACTHII,
WHIYKIMOHHAs [1€Yb
O6o0maromuii ypok «MarautHoe
10 nosie. DJIEKTPOMarHuTHas bubmorera [JOK
] P https://m.edsoo.ru/ff0cab82
WHTYKITUS
KonTponbhas padota no teme
11 «MarnuTtHoe nosue bubmmorexa [TOK
’ https://m.edsoo.ru/ff0cad58
DJIEKTPOMArHuTHAsE MHTYKIIHS»
CB0OOIHBIE MEXaHUUECKUE
kosnebanus. ['apMoHndeckue
bubmuoreka [JOK
12 KoJieOaHusl. YpaBHEHUE

TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

17

18

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
neproia MajibiX KoJieOaHui Tpy3a
Ha HUTH OT JUTMHBI HUTH U MaCChl
rpy3a»

KonebarenbHbIN KOHTYP.
CB0OOIHBIE ANIEKTPOMATrHUTHBIE
KOJICOaHHS B HJICaTIbHOM
KOJIeOaTEeTbHOM KOHTYPE.
AHanorus Mexmy MeXaHH4eCKUMH
" SJICKTPOMAriuTHbIMHU
KoJe0aHusAMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B UJICAIIBHOM
Kosie0aTeabHOM KOHTYpe

[Ipencrasnenue o 3aTyxaromux
KosebaHusX. BoIHyX1eHHbIE
MeXaHU4ecKue KoJeOaHusl.
Pe3onanc. BeinyxeHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHHs

IlepemMeHHBIN TOK.
CuHycongaibHbIN IepEMEHHBIN
TOK. MOIIHOCTB ITEPEMEHHOTO
TOKa. AMIITUTYJHOE U
JENCTBYIOIIECE 3HAYECHUE CUIIBI TOKA
Y HaIlpsOKEHUS

Tpancdopmarop. [IpousBozactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

https://videouroki.net/video/my-
class/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

https://videouroki.net/video/my-

class/



https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUIECKOTO

bubmuoreka [JOK

19
3BOHKA, T€HEepaTOpa MEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKQ, JUHUU 3JIeKTporiepeaay
DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE NICKTPOIHEPTHUH. . _ .
https://videouroki.net/video/my-
20 KynpTrypa ncnonb3oBanust class/
AJIEKTPOIHEPIUH B IOBCEAHEBHOMN
AKU3HU
MexaHu4YeCcKUe BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
21 CxopocTh pactipocTpaHEHUs U bubmorexa HOK
P pacupocip https://m.edsoo.ru/ff0cca54
JuiHa BoJiHbl. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHBI, MX
23 CBOMCTBaA M CKOpocTh. [IIkana bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0ccfe)
AJIEKTPOMArHUTHBIX BOJIH
[IpuHUUMIIBI paIUOCBSI3U U . . .
https://videouroki.net/video/my-
24 TeneBuaeHus. Pa3Burue cpencrs class/
cBs3u. Pagnostokamust
)5 Konrtponsnas pabdora «Konebanus bubnnorexka [JOK
U BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMmonuHeitHOE
26 pacnpocTpaHEHUE CBETA B bubnnorexka [JOK

oaHOpoaHOM cpene. ToueuHbli
HCTOYHMK cBeTa. JIyy cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpakeHus cBeta. IlocTpoeHue bubmorexa [IOK
P o P https://m.edsoo.ru/ffO0cd4e0
M300pakKeHHUH B TUIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe
)3 BHYTpPEHHEE OTpaKEHUE. bubmumoreka [IOK
[IpenenpHbIN yroa NOJIHOrO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
JlabopaTopnas padora
29 «I/IBMI; eHI:/IG HOpKaBaTeJISI bubmorexa [TOK
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMJIICHUS CTEKIIa»
JIunzel. [TocTpoenne n300pakeHui
30 B nuH3e. Popmyna TOHKOH JTHH3EI bubmorexa LIOK
- POPMY, ' https://m.edsoo.ru/ffOcddle
VBenuueHue IMH3E
JlaGopaTopHnas pabota
31 «HccnenoBanue cBONUCTB
M300paXeHUI B TUH3AX)
Hucnepcus cera. CoxxHBIN
3 cocTaB Oejoro cBeTa. L[BerT. https://videouroki.net/video/my-
Jlaboparopnas pabota class/
«HabnroieHue qucnepcuu CBeTay
Nnarepdepennusa caera.
33 Hud I:ﬁ Em cBeTa bubmorera [JOK
paKil o https://m.edsoo.ru/ffOced22
JudpakimonHas pemeTka
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonsapwuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPHI U . . .
. https://videouroki.net/video/my-
35 YCTPOMCTBA U YCIOBHS UX

0€301acHOT0 MPUMEHEHUS

class/



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/

FpaHI/ILIBI MNPUMCHUMOCTHU
KJIACCUYECKOM MEXaHHKH.

bubmuoreka [JOK

36
[Toctynarel cienuaibHON TEOPUU https://m.edsoo.ru/ffO0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
bubmuoreka [JOK
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
https://m.edsoo.ru/ffOcfa4?2
BPEMEHHU U COKpAIICHUE IJINHBI
OHeprus U UMILYIIbC
18 peNATUBUCTCKOM yacTuilbl. CBs3b bubnuoreka [IOK
MAaCCBhI C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KonTponbnas pabota «OnTuka.
39 OCHOBBI CTICIIUAIBHOM TEOPUH bubmmorexa [IOK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTHY
40 ®otonbl. opmyna [1nanka. bubnuoreka [IOK
DHeprust 1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE Eu6 LIOK
nonmoTexa
41 otod(dekra. OnbiTe A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodrpdekra. YpaBHeHue
. . bubnuotexa [JOK
42 DiiHireriHa st pororddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portoapdexra
JaBnenue cBera. Onbitsl [1. H.
. bubnmoreka [JOK
43 JleOeneBa. XMMHUUYECKOE NENCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCTpoucTBa U . . .
https://videouroki.net/video/my-
44 IIPAKTUYECKOE IPUMEHEHHUE:

¢dboTorIeMeHT, POTOAATUHK,

class/



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/

COJTHEYHas OaTapesi, CBETOIUOT

Permrenue 3agad mo reme

bu6mmoreka [IOK

45 «7eMEHTBI KBAHTOBON ONITHUKH» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbBITE

46 Pesepdopna no paccesHuro o- bubmmoreka [JOK
yactuil. [1anerapHas Moenb https://m.edsoo.ru/ff0d091a
aroMma

bu6mmoreka [IOK

47 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornoueHue

43 (hOTOHOB MpH MEPEXOIe aTOMa C bubmuoreka [JOK
OZHOI'0 YPOBHS 3HEPIUHU Ha https://m.edsoo.ru/ff0dOafa
Ipyrou. Buasl criekTpos
BonHoBEIE cBOMCTBA YaCTHII.

Bosnnbl ne bporins.
49 KopmyckynsipHO-BOJIIHOBOM bubnmorexa LIOK
https://m.edsoo.ru/ff0dOca8
nyanu3Mm. CIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiThl Pesepdopraa mo bubnnoreka [JOK
OIIPEIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOTO U3ITYyYEHUS
CgoiictBa anbda-, 6eTa-, raMma-

51 n3nydyeHus. BinusHue https://videouroki.net/video/my-
paavioakTUBHOCTH Ha YKUBbIE class/

OpraHu3Mbl
OTKpBITHE IPOTOHA U HEUTPOHA.
bu6mmorexa [IOK
52 N3oronsl. Anbda-pacna.

DJNEKTPOHHBIA U IO3UTPOHHBIN

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://m.edsoo.ru/ff0d1162

Oera-pacnaj. ["aMma-u3nyuenue

53

OHeprus CBA3U HYKJIIOHOB B sJIpeE.
Snepubie peakuuu. AnepHbii
peaktop. [Ipobremsil,
MEPCIIEKTUBBI, SKOJIOTUYECKUE
ACIIEKTHI SJCPHON YHEPIEeTUKH

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

54

OneMeHTapHbIEC YaCTULIBI.
OTtkpbITHE TO3UTPOHA. MeETObI
HAOJIIOACHNUS M PETUCTPAIIH
aeMEeHTapHbIX YacTull. Kpymbsii
cron «PyHaamMeHTaIbHbIE
B3aumozencTeus. EquncTso
(bu3nyeckoil KapTUHBI MUPaA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3anoro neba. Co3sesaus,
SIPKHE 3BE3/IBI, IUTAHETHI, UX
BuauMoe asmkenne. ConHeuynas
cHcTEMaA

https://videouroki.net/video/my-
class/

56

57

Connne. ConHedHass aKTHBHOCT.
Ncrtounuk sneprun CoiHua u
3BE3N

3BE31bI, UX OCHOBHBIC
XapaKTePUCTUKH. 3BE3IBI TIIABHON
MOCJICZIOBATEIFHOCTH. BHyTpeHHee
ctpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABICHHS O TIPOMCXOKICHUT
u spororun CoHIa U 3BE3 ]

https://videouroki.net/video/my-
class/

https://videouroki.net/video/my-
class/

58

Mneunsii [Tyte — Hama
T'anaktuka. Ilonoxenne n
nBmxkenne Comaia B [amakTuke.

https://videouroki.net/video/my-
class/



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/

lNanmaktuku. YEpHbIE IBIPHI B iApax
raJIakKTUK

Bcenennas. Pazoeranue rajiakTuk.
Teopus bosboro B3peiBa.

https://videouroki.net/video/my-

59
PennkroBoe uznydeHue. class/
Meraranaktuka

60 Hepemennsie npobieMbl https://videouroki.net/video/my-
acTpOHOMUHU class/

61 KonTponbHas pabota «21eMeHThI https://videouroki.net/video/my-
ACTPOHOMUH U aCTPOPHUUKI class/
Oo6o06maromuit ypox. Poib pusuxu
1 aCTPOHOMHH B SKOHOMHUYECKOU, ) . )

62 TEXHOJIOTHYSCKOM, COIIMATbHON 1 hlttps;//wdeourokl.net/VldeolmV-
3TUYECKOH cdepax AesaTeTbHOCTH —
YyeJoBeKa
O6o0maromuii ypok. Pois u mecto

63 (U3HUKN U aCTPOHOMUH B https://videouroki.net/video/my-
COBPEMEHHOM HAYYHOU KapTUHE class/
MHpa
O6o0maromuii ypok. Pons

64 ¢u3nueckoil Teopuu B https://videouroki.net/video/my-
(hopMHUPOBAHHH MTPECTABICHUHN O class/
(bu3nueckoil kKapTuHe MUpa
O6o0maromuii ypok. Mecto
(bU3UIECKOI KapTUHBI MHUPA B ) _ )

65 OBIIEM DAY COBPEMEHHBIX https://videouroki.net/video/my-

€CTECTBEHHO-HAyYHBIX
MPEACTABICHUI O IPUPOE

class/



https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/

PesepBHbIil ypok. MaruutHoe

https://videouroki.net/video/my-

66 rosie. DJIEKTPOMarHuTHasI 1
class/
WHIYKIHS
PesepBubiit ypok. OnTuka. OCHOBBI ) . )
. https://videouroki.net/video/my-
67 CIELMaIbHOM Teopun 1
class/
OTHOCUTEITBHOCTH
Pesepubiii ypok. KBanToBast
68 ¢u3nka. DIeMEeHTHI ACTPOHOMUH U 1 bubmmorexa LOK
' p https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.51., byxosues b.b., Corckuit H.H. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCcTBO
«IIpocsemienue»

» ®uzuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Hapyrun B.M. nox
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocBemienue»
®dusuka 10 knacc/Kupuk JI.A. CamocTosiTeIbHbIE U KOHTPOJIbHBIC pabOThI.-M.:
Nnekca

®usuka 11 knace/Kupuk JI.A. CamocTosiTeIbHbIE U KOHTPOJIbHBIE paOOThI.-M.:

Nnexca

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

ek H. C.: ®usuka. 10 xnacc. [Toypounsie pazpadorku k YMK I'.41.
Msxumesa, M.A. Ilerpooit. ®I'OC. UznarensctBo: Bako, 2021 r.

Bonkor B. A.: YHuBepcanbHbIe TOypOUYHBIE pa3zpaboTku 1o ¢usuke. 11 kiacc.
MN3narenscTBo: Bako, 2018 T.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://videouroki.net/video/my-class/

https://videouroki.net/et/my/



https://resh.edu.ru/

http://class-fizik.ru/bmet.html
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