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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
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, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusm DI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3AMKU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEENSIOTCS OCHOBHBIE LETU M3Yy4YeHHUS (DUM3HKUM HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JTUYHOCTHBHIE,
MeTarnpeIMEeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI MO r0JIaM 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 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME MW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJIYYEHHUsSI HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METO]I MO3HAHUS MPHU BHINIOJHEHUU UMHU YY€OHBIX HCCIIEIOBaHUM.

B ocHoBy Kypca ¢u3MKu i YpOBHSI cpefaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pasienoB (U3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMHU.

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 HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUeckue Teopuu (GopMHUpOBAaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (U3UKU Pealn3yeTcs MPexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30oBaTeNBLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACUYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnenoB. i KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepualbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKU JTOKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITITIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBAeT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKUX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

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

e (QopmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3yuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHErO OOIIEro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcepuMeHTa W TEOPUM B MPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHON HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  aBWKeHHE. J[BUKEHHME  MaTepUaAbHOW TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSI0B, LICTIHBIE U PEMEHHBIC MEPEIavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas DHEPIuUs YIIPYTO
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanpToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMHKHU K Hu3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoi mamuHbl. [lukn KapHo m ero koaddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



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

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT MO aauabaTHOMY paCIIUPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOIYYEHHSI COBPEMEHHBIX MaTEpPUasOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpanuus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teln. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  anektpoctatmueckoro  mojis.  I[lotenmuman.  Pa3zHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3EKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M paciiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHHKUA TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IIPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUYECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, nuddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOMAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasl 3alllUTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumonelcTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TOJI JUIMHHOIO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHoM mosje. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiit kKOHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeIiHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

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

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpoCcTh 3IEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOHCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtogenue orpakxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

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

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

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

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

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

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

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsizu sHEpruu (HOTOHA C €r0 YaCTOTON. DHEprUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMoJieicTBUA. EAMHCTBO u3nueckoil KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mctounuk sHeprun ConHua M 3BE3I.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



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

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponpr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

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

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALNIUYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTpOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npenmera «Dusukay» NOIKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIUKA O0YYaIOIIEeTOCs! KaK aKTUBHOIO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpuOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHWSI,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUAMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (HU3UKE B TMPAKTUYECKYIO 0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



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

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

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHAUBUIYAJIBHON
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHHKAa KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

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

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHbBIX MPEOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  peduIeKCMH KaK  OCO3HAHMS
COBEpILAEMbIX JIEUCTBUM M MBICTUTENbHBIX TPOLECCOB, UX pE3yJbTaTOB U
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCcTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CPEAHEro oOIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JTOCTHKCHUIO 1IN U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NUYECKUE SIBJICHUS (TMPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB MEXAHHWKH, MOJICKYJSIPHO-KHHETUIECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, auddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE >KUJIKOCTEU
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBecHE, WCMApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAJUTA3AINS, KUTICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
CoCcylle, CBSI3b MEXKIYy I[apaMeTpaMu COCTOSIHMS Ta3a B  HM30Ipolieccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPs/IOB;

ONHMCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UUICCKUE BEITUUMHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi PHEPrus, MOTCHIMANIbHAS JHEPrusi, MeXaHU4ecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YyeMBIX BEIMYHWH, WX OO0O3HAYCHHUS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYUHY C APYTHMHU
BEITMIMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KHHETHYECKash SHEPTHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUUHAM;

OIMCHIBATh U3YUYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIIECTBA M DJICKTPUUECKHE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITMAN, PAa3HOCTh MOTEHITUAJIOB,
IpY ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYCCKUNA CMBICT HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS HMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
OoTCcuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW SHEPTUHU TETUIOBOTO JABMKEHUS MOJIEKYIT C
aOCOIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPCHHM, TMPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHUMAJBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBAaTh PE3yIbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (DU3WYCCKUX BEIUYHH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
LENOYKY PacCy JCHUW C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTydaeMyto HH(pOpMaIuio;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OO0paIEHUH C MPUOOPAMH U TEXHUYECKUMU



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

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh paldOTy TPYIIIBI, pPAIMOHAIBHO pPACHPEeACNIsaTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpa)KaTh C(HOPMUPOBAHHOCTH Y OOYYAIOIMUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (UBMUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIXKYLIUWUCS 3apsii, IJIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aromMa BOJIOPOJla, €CTECTBEHHass W MCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3NUYHBIX  Cpeda) |
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUUYECKOT0 M MArHUTHOTO MOJIeW, MEPUOJ] U 4YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U EAUHUIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPIUs U UMITYJIbC (OTOHA, IEPUOJI NOJIypacIaia, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKINH, 3aKOH TPSMOJUHEUHOTO PaclpOCTpPaHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh U OIKCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro SKCIEePUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MOJTy4EHHOTO 3HAYCHUS (PU3UUCCKON BEITMUUHBL,

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

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MMOMCKA, CTPYKTYPUPOBAHHMS, HHTCPIPETAIH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MOTyIaeMyt0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHS WX 0€30MaCHOTO UCIOJb30BAaHUS B IIOBCETHCBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3HUKE B IMOBCEAHEBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHIE C BBHINOJHCHHEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUSA
11 ®u3KKa U METO/IbI HAYYHOTO ITO3HAHUS 2 1 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/7f41bf72
2.2 JlnHamuka https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBEI MOTIEKY IAPHO-KHHCTHECKOIf 9 1 https://m.edsoo.ru/7f41bf72
TEOPHH
3.2 OCHOBBI TEPMOTMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ATpETaTHbIe COCTOSHILA BEIlIECTBa. 5 https://m.edsoo.ru/7f41bf72
®da3oBbIe MEPEX0/Ibl
Wroro no pazueny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DJNeKTpOCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 [locTosiHHBIM 21€KTpUUeCKUi TOK. TOKHU B 12 1 https://m.edsoo.ru/7f41bf72



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

Ppa3JIMYHBIX cpenax

Wroro no pazueny 22
Pa3zgea S. UTorosoe noBropeHue

51 " Hrorosas KOHTpPOJIbHAs paboTa 1
Hror 1
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
M C)
1.1 ATHITTHOE HOTE. HICKTPOMATHITTHat 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIHSI
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexattitieckie i S1CKTPOMATHHTHEIC 9 1 https://m.edsoo.ru/7f41c97c
KoseOaHus
M
2.2 CHATUHCCKIS H SHCKIPOMATHITHRE 5 1 https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/7f41c97¢c
OTHOCUTEIHHOCTH
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97c
4.3 AToMHOE SApO 5 https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 ‘ https://m.edsoo.ru/7f41c97c
Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o0maroiee MOBTOPEHUE 4 ‘ https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudposLIe
Tema ypoka Koutpoabubie IIpakTuyeckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®du3nka — HayKa O PUPOJIE.
1 HayuHnble MeTO 1Bl TO3HAHUSA 1 https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo pusuku B
(GhOopMHPOBaHUK COBPEMEHHOM
2 Hay4YHOM KapTUHBI MUDA, B 1 1 https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEILHOCTH JII0IeH
Bxonnas koHTposbHas paboTa
Mexannueckoe IBHKEHHE.
OTHOCUTENBEHOCTh MEXaHHUYECKOTO
3 1 https://m.edsoo.ru/ff0c3508
neuxeHus. [lepemenienue, CKOpocTsb,
YCKOpEHHE
PaBHOMEpHOE IPSIMOIHMHENHOE
4 p p 1 https://m.edsoo.ru/ff0c3620
IBHKEHUE
PaBHOYCKOpEHHOE IPAMOIINHENHOE
5 yCKop p 1 https://m.edsoo.ru/ff0c372e
IIBIDKEHUE
CBoOonHOE mazeHue. Y CKOpeHue
6 g g p 1 https://m.edsoo.ru/ff0c39cc
¢BOOOIHOTO ITaIEHUSA
KpuBonuneiinoe qBUXKEHUE.
7 JIBruKeHMe MaTepUAIILHON TOUKH 10 1 https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH



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

[Ipunnun otHOCcHTENbHOCTH [ anumnes.

HuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun
Cynepno3uiuu cuil. Bropoit 3akon
Herorona niis MarepuanbHOM TOYKU

https://m.edsoo.ru/ffOc3be8

10

11

Tpetuii 3akon HeroToHa niis
MaTepHaIbHBIX TOUEK

3aKoH BCCMHPHOI'O TATOTCHUA. Cuia
TAXKCCTH. HepBaﬂ KOCMHNYCCKasd
CKOpPOCTb

https://m.edsoo.ru/ffOc3be8

https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/ff0c3el18

13

14

15

16

Cuna tpenus. KoapdummeHT Tpenusi.
Cua conpOTUBIICHUS TIPH IBUKECHUN
TeJa B )KUAKOCTH HITH Ta3e

HOCTYHaTeJ'ILHOC " BpallaTCJIbHOC

JABHKCHUC a0COJIFOTHO TBép}IOF O TCJ1a.

Mowment cuiel. Ilneyo cuiml.
VYcnoBus paBHOBECHS TBEPIIOTO TeJla

HMitynbsc MaTepUalbHON TOYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbCca. PeakTuBHOE IBHKEHHE

PaboTa 1 MOLTHOCTH CHITBI.
Kunernueckas sHeprus
MatepHaabHON ToukH. Teopema 06
U3MEHEHUU KUHETUYECKOW SHEPTUU

https://m.edsoo.ru/ff0c3f76

https://m.edsoo.ru/ff0c41a6

https://m.edsoo.ru/ff0c43d6

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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17

18

19

20

[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas F3HEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas SHEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

[ToreHnnanbHbIE U HEOTEHIIUAJIBHBIE
cuiibl. CBsA3b paboThI
HENOTEHLMAJIbHBIX CUJI C
W3MEHEHHUEM MEXaHUYECKOM dHEpPIrun
CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPTUn

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPTUU Tella Ha MpuMepe
PaCTSKCHUS PE3UHOBOTO KTYTa»

KonrtponbHas pabora no reme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

https://m.edsoo.ru/ff0c461a

https://m.edsoo.ru/ff0c478c

https://m.edsoo.ru/ff0c478c

https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHIECKON TEOPHH.
BpoynoBckoe nemxenue. Auddysus

https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHHUS U
B3aMMOJICUCTBHUS YaCTHI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

(65) Moaenu cTtpoeHus

rasoB, XMAKOCTEN U

TBEpPAbIX Ten | dPusmka -

YouTube

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

Macca monekyn.

Koaunuecrso Belecrsa |
®dusmnka 10 knacc #25 |



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://www.youtube.com/watch?v=w169SxS_5To
https://www.youtube.com/watch?v=w169SxS_5To
https://www.youtube.com/watch?v=w169SxS_5To
https://www.youtube.com/watch?v=w169SxS_5To
https://www.youtube.com/watch?v=hXkIYZZYfz4
https://www.youtube.com/watch?v=hXkIYZZYfz4
https://www.youtube.com/watch?v=hXkIYZZYfz4

NHboypokK - YouTube

TermnoBoe paBHOBecue. TemnepaTypa

(65) Temnepatypa u
TenJoBoe paBHoBecHe.

24 u e€ usmepenue. lllkana remneparyp BncoyDOK 6. DuauKa 8
Hemecns knacc - YouTube
25 Hneantrit ras 8 MKT. Ocrosroe https://m.edsoo.ru/ffOc4fde
ypaBHeHue MKT
AOcomoTHas TemrepaTypa Kak Mepa
26 CPEAHCH KUHCTHHCCKOH oHeprii https://m.edsoo.ru/ff0c511e
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona
(65) ®nsmka. MKT: Cmecu
27 3akon Jlanerona. 'a30Bble 3aKOHBI ras08. 3aK0|1£I,aan0Ha.
LLeHTp oHNalH-06yYeHus
«Pokchopay - YouTube
JlaGopaTtopHnast pabota
28 «MccnenoBanue 3aBUCUMOCTH MEXTY JlabopatopHas pabora N210
rapaMeTpaMu COCTOSTHHS (10 knacc) (globallab.org)
Pa3peKEHHOTO Ta3a»
29 Msonporieccal B HACATbHOM rase H Hx https://m.edsoo.ru/ff0c570e
rpaduyeckoe npeacTaBieHue
Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crroco0n! e€ m3meHeHus. KoanuecTBo https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHH s
SHEPTHs OJTHOATOMHOTO HJI€aTLHOTO
raza
31 Buasl Tennonepenaun https://m.edsoo.ru/ffOc5c36
32 VenbHas TEIIIOEMKOCTH BEIIECTBA. https://m.edsoo.ru/ff0c5c36



https://www.youtube.com/watch?v=hXkIYZZYfz4
https://www.youtube.com/watch?v=CR9iij2PQ78
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KomnuecTBo TemuoTsl npu
Terionepenaye. AnuadaTHbIN
poriecc

[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0

33 https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHUE K U30Mpolieccam
HeobOpaTtumocTs mporieccoB B
34 npupojie. Bropoi 3akoH https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKH
IMTpunnun nevicrsug u KI1J1 TeruioBoi
35 PHHLHAT A A https://m.edsoo.ru/ff0c600a
MAaIIIUHBI
(65) Ypok 178. Tennosble
36 uxn Kapro u ero KITJI asuratenv v ux KNA. Lnkn
KapHo - YouTube
(65) ®un3mKa, 8- Knacc,
JKonornyeckune npobaemsl
DKoJ0ru4ecKue npooIeMbl
37 MCNONb30BaHMA TENIOBbIX
TEMJIO3HEPTEeTUKU o
ABuraTtenen u
HarpesaTtesen... - YouTube
O06o61aromui ypok «MonekyiaapHast
38 HIATOTHH Yp yp https://m.edsoo.ru/ff0c6938
¢duznka. OCHOBBI TEPMOIMHAMHUKI
KonTponbHas pabota mo Teme
39 «MonekynsipHas ¢puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
[TapooOpa3oBaHue U KOHIEHCAIHS.
40 Poobp A 1 https://m.edsoo.ru/ff0c63b6
Hcnapenue u KAneHue
AOCOIIOTHAs M OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIN https://m.edsoo.ru/ff0c64d8

nap



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://www.youtube.com/watch?v=AMFRpRQnMRM
https://www.youtube.com/watch?v=AMFRpRQnMRM
https://www.youtube.com/watch?v=AMFRpRQnMRM
https://www.youtube.com/watch?v=r5gJBCoZ6F4
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42

43

TBépnoe Teno. Kpucrammgeckue u
amopdHbIe Teaa. AHU30TPOITHS
CBOMCTB KpuCTaIOB. JKuakue
kpuctamuibl. CoBpeMeHHbIE
MaTepHuabl

[laBnenue u KpUCTaIM3ALIMSL.

VnenpHas TEIUIOTA [UIABICHUA.
Cyb6numarnus

https://m.edsoo.ru/ff0c65f0

https://m.edsoo.ru/ff0c6708

44

45

46

YpaBHeHUE TEIIOBOTO OanaHca

DneKkTpu3anus Tei. DNeKTPUIECKUN
3apsn. [IBa BuIa 3JEKTPUUECKUX
3aps0B

[TpoBOAHMKH, TUANEKTPUKU U
MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa

https://m.edsoo.ru/ff0c6820

https://m.edsoo.ru/ffOc6bcc

https://m.edsoo.ru/ffOc6bcc

47

B3aumoneiicTBue 3apsiioB. 3aKoH
Kynona. Touyeunslii 21eKTpUYECKUN
3apsa

https://m.edsoo.ru/ffOc6ce4

48

Hanpssk€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHIMn cynepno3unun
ANEKTPUYECKUX ToseH. JInnun
HaIPsKEHHOCTU

https://m.edsoo.ru/ff0c6df2

49

50

Pabota cuit 371eKTpOoCTaTHUeCKOTro
nois. [Torennuan. PasHocTh
IOTEHIIMAJIOB

[IpoBOAHMKY U AUDIIEKTPUKH B
ANEKTPOCTATUYECKOM IIOJIE.
JusnexTpuyeckas MpOHUIIAEMOCTb

https://m.edsoo.ru/ffOc6f00

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c65f0
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

o1 OnekrpoéMmkoctb. Konnencarop https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIeHCaTopa. DHeprus https://m.edsoo.ru/ff0c72c0
3apsKEHHOr0 KOHJIEHCAaTopa
JlabopaTtopHas
pabota/®Pusmka/N3mepeHune
53 JlaGopaTtopHas pabora "M3mepenue 9/1EKTPOEMKOCTH
3JIEKTPOEMKOCTU KOHeHcaTopa" KoHAeHcaTopa/Teopus -
nouck AHAeKca no Buaeo
(yandex.ru)
[IpuHuI nelcTBUS U IPUMEHEHNE
DNeKTpocTaTMyeckas
KOH/JIEHCATOPOB, KOMMUPOBATHLHOTO i
g sawmra/Electrostatic
o4 arnapara, CTpyMHOro IpHHTEpa. :
protection - nouck AHaeKca
DJIEKTpOCTaTUUYECKas 3aIUTa.
no suaeo (yandex.ru)
3a3eMyIeHHE 3IEKTPONPUOOPOB
DIIEKTPUUECKHI TOK, YCIOBHS €T0 JNEKTPUYECKUI TOK. 3aKOH
cymiectBoBaHusA. [I0CTOAHHBIN TOK. Oma 41 yyacTka uenv |
55 Cwuia Toka. Hampsbxenue. ®dusmka 10 knacc #53 |
Conpotusnenue. 3akoH Oma J1s NHbOYPOK - Nomnck AHaeKkca
y4yacTKa LI no snaeo (yandex.ru)
[TocnenoBarenvHOE, MapaiebHOE,
CMEIIAHHOE COEeTUHEHNE
56 MpoBOTHUKOB. JIaGoparopHas padoTa https://m.edsoo.ru/ff0c74f0
«3y4eHne CMEIIaHHOTO COEIUHEHNUS
PE3UCTOPOBY
Paborta 1 MOIIHOCTE YIEKTPUIECKOTO
57 P https://m.edsoo.ru/ffOc7838
Toka. 3akoH Jlxoyns-Jlenma
3akon OMa i moJIHOH (3aMKHYTOMI
58 ( yToi) https://m.edsoo.ru/ff0c7ae0

anexTpudeckon nenu. Koporkoe



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://yandex.ru/video/preview/6180431362938743950
https://yandex.ru/video/preview/6180431362938743950
https://yandex.ru/video/preview/6180431362938743950
https://yandex.ru/video/preview/6180431362938743950
https://yandex.ru/video/preview/6180431362938743950
https://yandex.ru/video/preview/6180431362938743950
https://yandex.ru/video/preview/8396415326287776
https://yandex.ru/video/preview/8396415326287776
https://yandex.ru/video/preview/8396415326287776
https://yandex.ru/video/preview/8396415326287776
https://yandex.ru/video/preview/13928832020875441438
https://yandex.ru/video/preview/13928832020875441438
https://yandex.ru/video/preview/13928832020875441438
https://yandex.ru/video/preview/13928832020875441438
https://yandex.ru/video/preview/13928832020875441438
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

3ambikanue. JlabopaTopHas pabora
«3mepenue DJ1C ucTouHnKka ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS

DneKTpOHHas IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh

74 dneKTpoHHas

NpoBOANMOCTb METANNI/ZI0B

3aBUCMMOCTb

59 COMPOTUB/EHUA OT
COIPOTUBIICHUS METAIIJIOB OT eMHEPaTY Db - NOMCK
Temneparypbl. CBEpXIIPOBOAUMOCTD AHACKCA N0 BAACO

(vandex.ru)
Ypok 302. dneKTpryecKom

60 DNEKTPUYECKUN TOK B BaKyyMe. TOK B BaKyyme. BakyymHbiit
CBolicTBa AJIEKTPOHHBIX ITYYKOB 4o - Nouck AHaekca no

Buaeo (yandex.ru)
[TonynpoBOIHUKY, UX COOCTBEHHAS U

61 HPUMECHAs! POBOAMMOCTS. CBOHCTB https://m.edsoo.ru/ff0c84ae
p—n-nepexona.
[TonynpoBoaHKUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B PaCTBOPAX U

62 PABIIERAX SNCKTPOIILTOB. https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAsT JUCCOLUALM.

DIIEeKTPOIHN3
DNEKTPUYECKUM TOK B ra3ax.

63 CamocToATe LB I:I https://m.edsoo.ru/ff0c84ae
HECaMOCTOSITENIbHBIN pa3psia.

Momnnus. [Inazma
DnekTpuueckue npuOopsl U
64 YCTPOMCTBA U UX NMPAKTUYECKOE https://m.edsoo.ru/ff0c86fc

IMPUMCHCHHUC. HpaBI/ma TCXHHUKH



https://yandex.ru/video/preview/16914027264564619218
https://yandex.ru/video/preview/16914027264564619218
https://yandex.ru/video/preview/16914027264564619218
https://yandex.ru/video/preview/16914027264564619218
https://yandex.ru/video/preview/16914027264564619218
https://yandex.ru/video/preview/16914027264564619218
https://yandex.ru/video/preview/16914027264564619218
https://yandex.ru/video/preview/1982818133543980081
https://yandex.ru/video/preview/1982818133543980081
https://yandex.ru/video/preview/1982818133543980081
https://yandex.ru/video/preview/1982818133543980081
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

0€e30I1aCHOCTH

65 Oobumaiout ypox 1 https://m.edsoo.ru/ff0c88be
«INEKTPOIUHAMUKAY
KonTponbHas padoTa 1o Teme

66 «SHGKTPOCTaTEIKa' HocrosnreId 1 https://m.edsoo.ru/ffOc8a8a
JJIEKTpUYECKU TOK. TOKHU B
Pa3IMYHBIX CpeIax»

67 Pesepaibiii ypok. KontposbHas 1 https://m.edsoo.ru/ff0c8c56
pabota no Teme "DIeKTpoAHAMHKA"
P i . i

68 e3epBHIi ypox. Obodmaronmii 1 https://m.edsoo.ru/ff0c8f6c
ypok 1o Temam 10 kitacca

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
IlocTosTHHBIE MAarHUTEI K UX
B3anUMoOJielcTBHE. MaruuTHOE moJe.
. 1 https://m.edsoo.ru/ff0c9778
Bekrop MaruutHOM MHAYKUMH. JIMHUM
MarHuTHON MHIYKIIUH
MarauTHO€ 10Ji€ MPOBOJIHUKA C
TokoM. OIBIT OpcTena.
N p 1 https://m.edsoo.ru/ff0c98fe
B3anmoaeiicTBre mpoBOHUKOB C
TOKOM
JlabopaTopHnas pabora «M3yueHue
paTopHest p i 1 1 https://m.edsoo.ru/ff0c98fe
MarHUTHOTO TOJI KaTYLIIKH C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JIaboparopnas padora
patop P . 1 1 https://m.edsoo.ru/ff0c9acO
«HccnegoBanue IeMCTBUS
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM)
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JIBYIK ¢S 3apsHKECHHYIO YaCTHILY.
yHyro P o Y 1 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cubl
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok DNEKTPOMArHUTHas
BEKTOpa MarHuTHOM MHAYKIHU. IJC 1 MHAYKUMA. MarHWTHbIN

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ

noTok. Mpaswao SleHua |



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://yandex.ru/video/preview/6287338673094597358
https://yandex.ru/video/preview/6287338673094597358
https://yandex.ru/video/preview/6287338673094597358

nHaykiuu Gapanes

JlabGopaTopHas paboTta

®dunsmnka 11 Knacc... - NOUCK

AHAeKca no BUaeo

(yandex.ru)

7 «HccnenoBanue aBiaeHUI https://m.edsoo.ru/ffOcal50
3JEKTPOMArHUTHON UHIYKIIUU»
NuaykTuBHOCTD. SIBIICHUE

8 CaMOMH KiK. STIC CaMOUHAyKILHH. https://m.edsoo.ru/ff0ca600
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

MpumeHeHue

TexHudeckue ycTpoucTBa U UX 3/IEKTPOMArH1THbIX
MIPUMEHEHHUE: IOCTOSTHHBIE MArHUTHI, YCTPOWCTB MOCTOAHHbIX

9 3JI€KTPOMArHUTBHI, 3JIEKTPOABUTATEIb, MarHUTHbIX MOTOKOB
YCKOPHUTEIIN 3JICMEHTAPHBIX YaCTHII, dnekTpomarHetvsm, 1985 -
WHIYKIUOHHAs [1€Yb NOWCK AHAeKca No BUAEO

(yandex.ru)

10 Obobuatoutnit ypox «Maruroe https://m.edsoo.ru/ffOcab82
nosie. DJIEKTPOMarHuTHasT WHTYKITHS
KonTponbHas pabota mo Teme

11 «MarHuTtHOE 1oJIe. https://m.edsoo.ru/ffOcad58
DneKTpoMarHuTHast MHIYKITHS
CB0oOOIHBIE MEXaHUUECKUE
kosebanus. ['apmoHndeckue

12 KoseOaHus. YpaBHEHUE https://m.edsoo.ru/ffOcaf06
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpamenue saepruu

13 Jlaboparopnas pabota NabopaTopHas paboTa

«HccnenoBanue 3aBUCUMOCTH

«MccnegoBaHue



https://yandex.ru/video/preview/6287338673094597358
https://yandex.ru/video/preview/6287338673094597358
https://yandex.ru/video/preview/6287338673094597358
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://yandex.ru/video/preview/11197445173572368060
https://yandex.ru/video/preview/11197445173572368060
https://yandex.ru/video/preview/11197445173572368060
https://yandex.ru/video/preview/11197445173572368060
https://yandex.ru/video/preview/11197445173572368060
https://yandex.ru/video/preview/11197445173572368060
https://yandex.ru/video/preview/11197445173572368060
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://yandex.ru/video/preview/7696020542051623275
https://yandex.ru/video/preview/7696020542051623275

14

15

MeprojIa MaJbIX KoJIeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

Koneb6arenbubiii koHTYp. CBOOOIHBIC
AJICKTPOMArHUTHBIE KOJIeOaHusI B
UJealbHOM KOJieOaTeTbHOM KOHTYPE.
AHanorus MexxJay MeXaHH4eCKUMHU U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU
®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTHH B HJICAJTLHOM
KoJe0aTeIbHOM KOHTYpE

3aBUCMMOCTHK nNepnoaa

Kos1e6aHUNM HUTAHOTO

MaATHWKA OT...» - MOUCK

AHgekca no BMaeo

(yandex.ru)

https://m.edsoo.ru/ffOcb820

https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MexaHudeckue kKonebanus. Pesonanc.
BbIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBII
MEepEeMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUs

https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. [Ipoussoactso,
nepenavya u norpedieHue
JIEKTPUYECKON SJHEPTUN

dunsmka. 11 knacc.

Mpown3BoAacTBO, Nepeaaya

1M ncnoab3oBaHue

3JIEKTPUYECKOWN IHEPTUN. -

NOUCK AHAEKCca No BUAEO

(yandex.ru)



https://yandex.ru/video/preview/7696020542051623275
https://yandex.ru/video/preview/7696020542051623275
https://yandex.ru/video/preview/7696020542051623275
https://yandex.ru/video/preview/7696020542051623275
https://yandex.ru/video/preview/7696020542051623275
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://yandex.ru/video/preview/680413080679501519
https://yandex.ru/video/preview/680413080679501519
https://yandex.ru/video/preview/680413080679501519
https://yandex.ru/video/preview/680413080679501519
https://yandex.ru/video/preview/680413080679501519
https://yandex.ru/video/preview/680413080679501519

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUYECKOrO 3BOHKA,

19 https://m.edsoo.ru/ffOcc324
reHeparopa nepeMeHHOro TOKa,
JIUHUHN dJIEKTpoIiepeaayd
TpagmumoHHasa n
DKOJIOTHUECKUE PUCKHU TIPU aJbTepHaTMBHan
MIPOU3BOJICTBE IEKTPOIHEPTUH. SHepreTMKa. IKOAOrNYECKH
20 Kynerypa ncnonszoBanus 6e3onacHble NCTOYHUKM
AJICKTPOIHEPTUH B TIOBCETHEBHOM MOy4EHUA. .. - MOUCK
KNU3HU AHAeKca no B1uaeo
(yandex.ru)
Mexannueckue BOJIHBI, YCJIOBUSA
21 pacrpoctpanerns. Tlepuoa. Ckopocts https://m.edsoo.ru/ffOcca54
pacrpocTpaHeHus U JJIUHA BOJIHBL.
HonepeqHHe " IPOJ0JIbHBIC BOJTHBI
22 3syx. Cropocts 3yKa. [pomKocTh https://m.edsoo.ru/ffOcccOc
3ByKa. Beicota ToHa. TemOp 3Byka
DNeKTPOMarHUTHHIE BOJHBI, UX
23 cBOlicTBa 1 cKopocTs. [Ikana https://m.edsoo.ru/ffOccfeQ
ANEKTPOMArHUTHBIX BOJH
Paguonokauua. NMoHATME O
[IpuHIMIIBI paTHOCBA3U U TenesnaeHnn. Passutme
24 TCIICBUACHUS. PaszButue CpEACTB CcpeAacTB CBA3U - NOUCK
CBJI3H. PaJII/IOJ'IOKaIII/ISI AHAeKca no BUaeo
(yandex.ru)
25 Kontponkras padora «Konedanus n https://m.edsoo.ru/ff0cc6f8
BOJIHBI»
26 lpavoaHHeiitioe pacnpocTpanerue https://m.edsoo.ru/ff0cd350

CBETa B OJIHOPOJHOM Cpeje.



https://m.edsoo.ru/ff0cc324
https://yandex.ru/video/preview/11260091067793533090
https://yandex.ru/video/preview/11260091067793533090
https://yandex.ru/video/preview/11260091067793533090
https://yandex.ru/video/preview/11260091067793533090
https://yandex.ru/video/preview/11260091067793533090
https://yandex.ru/video/preview/11260091067793533090
https://yandex.ru/video/preview/11260091067793533090
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://yandex.ru/video/preview/6855356840942846152
https://yandex.ru/video/preview/6855356840942846152
https://yandex.ru/video/preview/6855356840942846152
https://yandex.ru/video/preview/6855356840942846152
https://yandex.ru/video/preview/6855356840942846152
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

ToueuHblii ICTOUHUK cBeTa. JIyu
cBeTa

OTtpaxkenue cBeTa. 3aKOHbI

27 oTpaxeHus ceera. [loctpoenue https://m.edsoo.ru/ff0cd4e0
M300paKeHU B INIOCKOM 3epKajie
[Ipenomnenue ceta. [loaHoe
28 BiyTpeitiiee oTpasierie. HpeaebHbit https://m.edsoo.ru/ffOcd7{6
YI0JI IOJTHOI'O BHYTPEHHETO
OTpaXKEHUS
29 Jlabopatopuaz pabora «Hsmepene https://m.edsoo.ru/ff0cd67a
MOKAa3aTelsl MPEJOMIICHHSI CTEKIIa
JIunzel. [locTpoenue n3obpaxeHuii B
30 nunH3e. Dopmyna TOHKOM JTUH3BI. https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
JlabopaTtopHasa paboTa
«WccnenoBaHne cBOMCTB
JlaboparopHnast pabota “306pakeHus,
31 «MccnenoBanne CBOMCTB NOJIY4EHHOTO C NOMOLLbIO
M300pakKeHUH B JIMH3AX cobupatoulei... - mouck
Anpekca no snaeo
(yandex.ru)
®un3mnka 11 knacc
(YpokNe15. fincnepcus
Hucnepcus cBeta. CloKHBIN cOCTaB cBeTa.) - nonck AHaekca no
39 oenoro ceera. L{ert. JlabopaTopras Buaeo (yandex.ru)

paborta «Habmroaenue nucnepcun
CBETa»

JlabopaTopHas ycTaHOBKa

M3y4yeHre ancnepcum

CcBeTa - NoncK AHAeKca Nno

suaeo (yvandex.ru)



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://yandex.ru/video/preview/12360672715377415534
https://yandex.ru/video/preview/12360672715377415534
https://yandex.ru/video/preview/12360672715377415534
https://yandex.ru/video/preview/12360672715377415534
https://yandex.ru/video/preview/12360672715377415534
https://yandex.ru/video/preview/12360672715377415534
https://yandex.ru/video/preview/12360672715377415534
https://yandex.ru/video/preview/12678419211360527579
https://yandex.ru/video/preview/12678419211360527579
https://yandex.ru/video/preview/12678419211360527579
https://yandex.ru/video/preview/12678419211360527579
https://yandex.ru/video/preview/18044875793076103997
https://yandex.ru/video/preview/18044875793076103997
https://yandex.ru/video/preview/18044875793076103997
https://yandex.ru/video/preview/18044875793076103997

Wutepdepennus cBera. Audpaxius

33 . https://m.edsoo.ru/ff0ced22
ceera. JludpaknnonHas pemérka
ITorepeyHOCTH CBETOBBIX BOJIH.

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

o Tema 19. OnTtnyeckmne

OnTudeckue MpuOOPHI M yCTPOMCTBA U

35 npmbopbl - NOMCK AHAEKca
yCJIOBHS UX 0€30MaCHOr0 MPUMEHEHUS

no Buaeo (yandex.ru)

['panu1ibl TPUMEHUMOCTH
KJTaccuueckor Mexannku. ITocTymaTer

36 . Y https://m.edsoo.ru/ff0cf862
CHeIUaIbHON TEOpUHU
OTHOCHUTEIBHOCTH
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH.

37 3ame]IeHre BpEMEHH U COKpallleHue https://m.edsoo.ru/ffOcfad2
JUTHHEI
DHeprusi ¥ UMNYJIbC PENSTUBUCTCKON

38 yacTUIbl. CBsA3b MAcChl C SHEPTHEN U https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
KonrtponbHas padora «OnTHKa.

39 OcCHOBBI CIELIMATIBHON TeOpUn https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTHY
doronsl. Dopmyna [Timanka. DHEprusa

40 pMY p https://m.edsoo.ru/ffOcfel6
Y UMIyJIbC POTOHA
OTKpBITHE U HCCIIEIOBAaHNE

41 dbotorddexra. OnbiTer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTodddexTa. YpaBHEHHE

42 OiHiTeitHa ans porodddexra. https://m.edsoo.ru/ff0d015e

«Kpacnas rpanuna» ¢portospdexra



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://yandex.ru/video/preview/7476564296356423854
https://yandex.ru/video/preview/7476564296356423854
https://yandex.ru/video/preview/7476564296356423854
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

JaBnenne cBera. Onbithl [1. H.

43 JleOeneBa. XuMHUUECKOE IE€HiCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u dnemeHTapHo. ConHeYyHan

44 IPAKTUYECKOE IPUMEHEHUE: 6atapes (Kak ycTpoeHa) -
(doTorIeMeHT, POTOIATUHK, NOWCK AHAeKca No BUAEO
COJIHEYHas OaTapesi, CBETOIUOT (yandex.ru)

45 Pemerite f a3 [0 TeME (IMEMEHTE https://m.edsoo.ru/ff0d0302
KBAHTOBOM OITHUKM
Mopnenb atoma Tomcona. OTBITEL

46 Pezepdopaa mo paccessHUIO 0-9aCTHII. https://m.edsoo.ru/ff0d091a
[InanerapHas mozenp aToma

47 [Tocrynatel bopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u norioienue GoToHOB

48 MpY MEPEXO0E aToOMa C OJHOTO YPOBHS https://m.edsoo.ru/ff0d0Oafa
SHEPTUM Ha Apyrou. Buasl criekTpos
BoustHOBBIE cBOMCTBA YacTULl. BOHBI

49 e EpOI/IJ'i}I. Koprycxynspo- https://m.edsoo.ru/ff0d0ca8
BOJTHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE
OTKpbITHE paNOaKTUBHOCTU. OMBITHI

50 Pesepdopna o onpenenenuto cocraBa https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3ITYUEHUS
CgoiicTBa anbda-, 6era-, raMma- Anbba, bera 1 ramma
nsyuenns, Binsmie nsnyyenus | dPusmka 11

51 knacc #47 | Undoypok -

PaIM0aKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

NOUCK AHAEKCca No BUAEO

(yandex.ru)



https://m.edsoo.ru/ff0d04a6
https://yandex.ru/video/preview/5540637019809638319
https://yandex.ru/video/preview/5540637019809638319
https://yandex.ru/video/preview/5540637019809638319
https://yandex.ru/video/preview/5540637019809638319
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://yandex.ru/video/preview/7622447603610519543
https://yandex.ru/video/preview/7622447603610519543
https://yandex.ru/video/preview/7622447603610519543
https://yandex.ru/video/preview/7622447603610519543
https://yandex.ru/video/preview/7622447603610519543

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.

52 . . https://m.edsoo.ru/ff0d1162
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMma-uzinydeHue
OHeprus cBA3M HYKJIOHOB B S7Ipe.
53 Aneptbie peaxiuii. AepHeit https://m.edsoo.ru/ff0d1356
peaktop. [Ipo6iieMbl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SI/I.9HEPTET.
DnemMeHTapHbIe YacTUIIB. OTKPBITHE
Mo3UTpoHa. MeTo bl HAOMIOIEHUS U
54 PETHCTPALUH S1eM. HacTiil. Kpyrimbiit https://m.edsoo.ru/ff0d0e38
ctoi «PyHIaMEeHTalbHbIE
B3auMoOJIeHcTBHS. EquMHCTBO
(hbU3UYIECKOIN KapTUHBI MUPa»
M3y4aem CONHEYHYIO
Bup 3Bé3nnoro neda. Co3se3nus, cuctema #4 - 3sesapl
55 SIPKHE 3BE3IBI, TUTAHETHI, UX BHIAMOC Co3Be3amsa. - NOUCK
nekenre. CoaHeYHas CUCTeMa AHaekca no BMAaeo
(yandex.ru)
25 Atmocdepa ConHua u
56 Comnane. ConHevyHass aKTUBHOCTb. CONHEYHasA aKTUBHOCTb -
Ncrounuk saepruu ColtHIA U 3BE3 T nouck AHAeKca No BUAEO
(yandex.ru)
3BE3/1b1, UX OCHOBHBIE Xap-KU. 3BE3/IbI
TJIAaBHOM T1OCJIeJ0BATEIbHOCTH. 61. OCHOBHblE
57 BryTtpennee ctpoenue 3BE3 1. XapaKTePUCTUKM 3BE34, -

CoBpeMeHHbIE IPE/ICTABICHUS O
MPOUCXOXKACHUH U 3Botounu CoJHIa
" 3BE3]

NOUCK AHAEKCa N0 BUAEO

(yandex.ru)



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://yandex.ru/video/preview/13254840306406594198
https://yandex.ru/video/preview/13254840306406594198
https://yandex.ru/video/preview/13254840306406594198
https://yandex.ru/video/preview/13254840306406594198
https://yandex.ru/video/preview/13254840306406594198
https://yandex.ru/video/preview/18362913576923976629
https://yandex.ru/video/preview/18362913576923976629
https://yandex.ru/video/preview/18362913576923976629
https://yandex.ru/video/preview/18362913576923976629
https://yandex.ru/video/preview/2982279102139109628
https://yandex.ru/video/preview/2982279102139109628
https://yandex.ru/video/preview/2982279102139109628
https://yandex.ru/video/preview/2982279102139109628

Muneunsiii [lyte — Hama I'anakTuka.
TTonoxenue u nBuxxenne ConHIila B

63. MaeyHbin MyTb - Hawa

[anakTUKa - NOUCK

o8 lNanaktuke. ['anaktuku. YepHbie AHAekca no BMAeo
JBIPBI B sIAPAX rajlakTHK (yandex.ru)
YcTporicteo BeceneHHolt /
Bcenennas. Paz0eranue rajakTuk. PenunkTosoe nsnyyenue /
59 Teopus bospuioro B3pbiBa. Ocb 3na npoTvB TEOPUU
PenukToBOC M3IMyUYeHUE. BO/1bLLIOro B3pbIBa - NOUCK
MerarajgakThka AHaeKca No BUaEO
(yandex.ru)
Buaeoypok no ¢pusmke
"OcobeHHOCTH
60 Hepemennsie nmpobieMbl aCTpOHOMUHT acTpoHOMMU 1 eé
MmeToa0B" - NoncK AHAEeKca
no euaeo (yandex.ru)
BbinoaHAem TecT no
KonTponbHas pabota «neMeHTHI Ll i
61 aCTPOHOMMU 1
aACTPOHOMHU U acTPOPUIUKU» ACTOOBUSMKIY
(globallab.org)
O6o0maromuii ypok. Pons ¢pusuku u Ponb du3mkK B
62 ACTPOHOMHUHU B SKOHOMHUYECKOH, COBPEMEHHOM MUPE -
TEXHOJOTMYECKOM, COMATLHON 1 NOWCK AAHAEKCa MO BUAEO
ATUYECKOM cdepax MesaTeTbH. YeI0BeKa (yandex.ru)
UrHatbeB AHZpel -
. ®uU3nKa 1 aCTPOHOMMSA -
O6o6maromuit ypok. Pois u Mmecto
Pusnyeckme Haykm 1
63 (GU3MKU ¥ aCTPOHOMUH B

COBPEMEHHOM HAYYHOU KapTHHE MUPA

acTpoHomuma /

#dunsac Llarsbyayliee -

NOUCK AHAEKCa N0 BUAEO



https://yandex.ru/video/preview/9699223598341600162
https://yandex.ru/video/preview/9699223598341600162
https://yandex.ru/video/preview/9699223598341600162
https://yandex.ru/video/preview/9699223598341600162
https://yandex.ru/video/preview/2517027362235548759
https://yandex.ru/video/preview/2517027362235548759
https://yandex.ru/video/preview/2517027362235548759
https://yandex.ru/video/preview/2517027362235548759
https://yandex.ru/video/preview/2517027362235548759
https://yandex.ru/video/preview/2517027362235548759
https://yandex.ru/video/preview/12305576954831553570
https://yandex.ru/video/preview/12305576954831553570
https://yandex.ru/video/preview/12305576954831553570
https://yandex.ru/video/preview/12305576954831553570
https://yandex.ru/video/preview/12305576954831553570
https://globallab.org/ru/project/inquiry/5395d92a-4808-11ee-8faa-00d861fc8159.ru.html?ysclid=lokwdbaalw358244388
https://globallab.org/ru/project/inquiry/5395d92a-4808-11ee-8faa-00d861fc8159.ru.html?ysclid=lokwdbaalw358244388
https://globallab.org/ru/project/inquiry/5395d92a-4808-11ee-8faa-00d861fc8159.ru.html?ysclid=lokwdbaalw358244388
https://globallab.org/ru/project/inquiry/5395d92a-4808-11ee-8faa-00d861fc8159.ru.html?ysclid=lokwdbaalw358244388
https://globallab.org/ru/project/inquiry/5395d92a-4808-11ee-8faa-00d861fc8159.ru.html?ysclid=lokwdbaalw358244388
https://yandex.ru/video/preview/4421729764402730994
https://yandex.ru/video/preview/4421729764402730994
https://yandex.ru/video/preview/4421729764402730994
https://yandex.ru/video/preview/4421729764402730994
https://yandex.ru/video/preview/985513509208364917
https://yandex.ru/video/preview/985513509208364917
https://yandex.ru/video/preview/985513509208364917
https://yandex.ru/video/preview/985513509208364917
https://yandex.ru/video/preview/985513509208364917
https://yandex.ru/video/preview/985513509208364917

(yandex.ru)

O6o0maromuii ypok. Poib

(buzuvecKoit Teopun B HOPMUPOBAHUH

MNpe3eHTauuAa
CoBpemeHHas dusunyeckas

64 . . 1 KapTMHa MMpa - MOUCK
MPECTaBICHUN O (PU3UUYECKOI
AHAeKca no Buaeo
KapTUHE MHpa
P p (yandex.ru)
®usnka 10 knacc (YpokNel
O6o06maromuii ypok. Mecto - dY3MKa U eCTECTBEHHO-
65 (bu3HYECKOI KapTUHBI MHpPa B 00IIIEM 1 HAY4YHbIA METOA NO3HAHMA
Py COBPEMEHHBIX €CTECTBEHHO- npvpoapl.) - NOUCK
Hay4YHBIX IIPEJCTaBICHUN O IPUPOE Anpekca no Buaeo
(yandex.ru)
MarHutHoe nose.
MarHuTHaa MHAYKumMA |
66 PesepBHbIil ypok. MarautHoe noie. 1 ®usmka 11 knacc #1 |
ONEeKTPOMarHuTHAsE NHIYKIHS MHbOYPOK - Nouck
AHAeKca no BuAeo
(yandex.ru)
dNeMeHTbI cneunanbHoM
. TEOPWMN OTHOCUTE/IbHOCTH
PesepBHblit ypok. OnTika. OCHOBBI
. (CTO). Buaeoypok no
67 CTIEUATBHON TEOPHH 1
du3nke 11 knacc - nomck
OTHOCHUTENIbHOCTH
AHfekca no Buaeo
(yandex.ru)
Pezepusiii ypok. KBanrosas ¢usuka.
68 DneMEHTHl aCTPOHOMUU U 1 https://m.edsoo.ru/ff0d1784
acTpo(U3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://yandex.ru/video/preview/985513509208364917
https://yandex.ru/video/preview/6742397328328550065
https://yandex.ru/video/preview/6742397328328550065
https://yandex.ru/video/preview/6742397328328550065
https://yandex.ru/video/preview/6742397328328550065
https://yandex.ru/video/preview/6742397328328550065
https://yandex.ru/video/preview/17518663353651660814
https://yandex.ru/video/preview/17518663353651660814
https://yandex.ru/video/preview/17518663353651660814
https://yandex.ru/video/preview/17518663353651660814
https://yandex.ru/video/preview/17518663353651660814
https://yandex.ru/video/preview/17518663353651660814
https://yandex.ru/video/preview/565831498490460442
https://yandex.ru/video/preview/565831498490460442
https://yandex.ru/video/preview/565831498490460442
https://yandex.ru/video/preview/565831498490460442
https://yandex.ru/video/preview/565831498490460442
https://yandex.ru/video/preview/565831498490460442
https://yandex.ru/video/preview/3009449171933682971
https://yandex.ru/video/preview/3009449171933682971
https://yandex.ru/video/preview/3009449171933682971
https://yandex.ru/video/preview/3009449171933682971
https://yandex.ru/video/preview/3009449171933682971
https://yandex.ru/video/preview/3009449171933682971
https://m.edsoo.ru/ff0d1784




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

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

» Gusuka, 11 kmace/ Msaxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. ®uzuka. Pabouune nporpammsl. [IpeameTHas TMHUS y4EOHUKOB CEPUU
«Knaccuueckuit kype».10—11 knaccsl : yued. nocobue asis 001eodpas3oBar.
opranuzanuii / A. B. lllaranuna. - M. : [Ipocsemienue, 2017. 2. Msikutes I'. 5.

dusuxka.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

http://class-fizika.ru/

https://resh.edu.ru/for-pupil
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-
onlayn-uroki/

Google-test






